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Abstract

ABSTRACT

In north eastern part of Ethiopia, drought indudedd insecurity has been a long-lasting
problem. In this thesis, an attempt made to idemtgfusehold food security status and its
determinants in one of drought prone area- Gubalditoreda. Moreover, the linkages
between Small Scale Irrigation and household faazligty in provision of food energy

assessed. A multi- stage stratified sampling procedvas used to select 115 sample
households from both irrigation users and non-usiersg within the targeted kebeles. A
combination of quantitative analysis like descuptistatistics, Household Food Balance
Model, binary logit model and qualitative study wersed to reach at reliable results by
using data gathered from both primary and secondsoyrces. The survey result
revealed that 29 % of sample households were fasdcure and 71 % food secure.
There is huge gap in food calorie availability ramg from 788- 8405Kca in the study
area. Food insecure households were found to havevarage of 24% food gap in terms
of dietary energy, which is needed to fulfill thatianal minimum requirements. The
average per capita calorie supply for irrigationars was found substantially increased
by 889 Kcal, which is about 42 % percent of theimimm requirement of food calorie

requires by an individual. The use of SSI was fosigdificantly related to household

food security situation in provision of householetdry energy and taking a lion share in
the proportion of study areas major consumable ffood crops production. The logit

model revealed that household size, educationdaustaf household head, number of
farm oxen, cultivated land size, engagement in faoming, access to irrigation and

credit service were found significant determina@srrespondingly, the study disclosed
that the long distance between irrigated land torfars residence, lack of cleaning and
maintenance of scheme, free grazing , poor irrgatmethods and crop selection were
the major constraints in the irrigation farn8SI is one of the viable solutions to
household food supplement and hence promoting afltssiders to produce directly

consumable food grains is advantageous. It is ingmarto address those food security
determinants and farmers’ views in planning andceteag of development policies and
programs by all stakeholders to tackle the probl@hmousehold food insecurity in the

study area.

Xi



Introduction

1. INTRODUCTION
1.1. Background of the study

Ethiopia is one of the poorest countries in thelsyaanked at 171 out of 182 countries
on the UNDP Human Development Index results mad20oO (Demese et al., 2009).
According to (WFP, 2010), over 7.5 million chrorlgdood insecure households living
in 300 Woredas has been targeted in ProductiveySidtg program (PSNP) to get a food
support for the coming five years at national letgtewise, about 2,519,829 households
in Amhara National Regional State (ANRS) have bpkmned to supply to 88738.065
MT food commodities under the ongoing program (Md@ARO010). This food insecurity
situation is because of natural and manmade factaisly drought, land degradation,

population pressure and lack of infrastructurelitaes (FAO/WF, 2010).

According to (Demese, Getinet, Goshu, & Yaddes&92@he current yield levels by
rural smallholders is not able to produce to futheir minimum food requirements since
one-third of the rural household owns less tharnh@.Bf farming land that are dependent
on rainfed agriculture system. Similarly, a resbamade by Selesh (2005) confirmed that
the food production status of the country has tddagbled till 2025 as compared with the
current level of production so as to meet the fdethands of the growing population of
Ethiopia concurrently. Otherwise, continuing witte tproduction momentum, supplying

the required amount of food for the population Wil a challenge at large.

Hence, resolution of both the short and long tesodfshortage situation of the country
brings to apply modern agricultural mechanisms sdoaboost production and improve

the overall economic, social and institutional exts$ of the country (Mekuria, 2003).To

this end, the large food deficit situation of theuntry both at national and household
level cannot be resolved on rainfed agricultureal{Desta, 2004). Due to this fact, the
Ethiopian government has been involved in irrigatievelopment works to improve the

situation of agricultural production level mainkycsing in drought-prone affected areas
of the country since the mid of 1980s (Woledeal®320
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A priority is given for irrigation by the currenbgernment to promote multiple cropping
of food and cash farming systems in order to copewith the problem of climate
variability and ensure food security at househald aational level (MoFED, 2010). As
stated in the Growth and Transformation Plan (Gdé&jument the lessons learnt from
the past two ten years national development prograas given a direction to be
considered in areas mainly encountered with detpyirentrance of rainy seasons, early
withdrawal and mal-distribution problems. Cleatlye principles and strategies declared
in this document is an extension of MOWRD (2002)ickhis planned to utilize the
available water resources in expansion of smalldiome and large scale irrigation

schemes focusing on promotion of market orientemhifag system by small holders.

In relation with farming system by farmers, somaadtars argued that Ethiopia has to
learn the experiences of Ghana and other Asia deantn utilization of irrigated lands
in production of consumable bundle of food cropthen than encouraging them to
cultivate vegetable and/or industrial crops, whidtve an indirect and limited effect on
household food security situation (Tsegaye & Tam@@®5). Taking in to account the
two dichotomies, an empirical research at grass lex@l is needed for verifying either
encouraging of cash or food crop production to Gbuate in ensuring household food
security. So far, studies on analyzing contributioh irrigation on food security
improvement have been focused on large-scale tiwigachemes which were established
and managed by the state (Selesh et al., 2005kdver, the studies were carried out too
quickly to fulfill government and donor requiremendnly as reported by the same

authors.

To this effect, studies done on assessing the ibatibn of Small-Scale Irrigation (SSI)
by measuring food availability at household leeliited though the national coverage
reaches over 40 % of the irrigated land in suclesghwithin the country (Dessalegne,
1999). Furthermore, Selesh (2005) recommends the toeed to undertake assessment in
use of SSI considering its status in supplying gugmuction for rural households’. Thus,
this study intends to explore the link of smallledarigation and household food security

improvement in one of drought prone area of NorktEEthiopia Gubalafto Woreda.
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1.2. Statement of the problem

North eastern part of the ANRS has been marked théhvorst famine event history of
the nation, which is mainly attributed by erratgnfall occurrences. Actually, the study
area, North Wello, is known in its food insecurgituation due to the incidence of
recurrent drought problem for the past so many diesaAccording to (Ramakrishna &
Assefa, 2002), even in normal production seasas, realized that the situation of food
production cannot be exceed more than 59% of copsomneeds fulfillment in the
study area. The same study asserts that thereidenee shown as a food demand is
increasing by 1.78% but the food availability sitoa is decreasing by 4.41% per year.
As a result, large number of people has becomeod #ad dependent to fulfill their

immediate food demands.

The study Woreda, Gubalafto, particularly share fihed deficit situation due to the
erratic, unpredictable and low amount of rainfaluation. To this end, as the PSNP
implementation plan document of (MoARD, 2009) ddms a total of 51,775 people
(37% of the Woreda population) targeted to sup@§13825 MT of food transfers in the
year’s period 2010-2014. As the study made by Rocks(2002) revealed the dry spells
period, which occurs frequently, causes 70% ofdyrelduction and sometimes a total of
crop failure in arid and semi-arid rain fed agriaté. In effect, the problem of recurrent
drought coupled with the existing small land sipéding will be an illusion for ensuring

of food security (Hussian & Bhattarai, 2003).

Cognizant to this fact, a lot of effort has beerdmbay government, development partners
and communities to improve the food security sitwabf smallholders through creating
access to irrigated agriculture. Among those, AlaavGmall-Scale Irrigation (SSI) is one
of the constructed schemes by the regional govarhstate of Amhara in collaboration
with Sustainable Environmental and Agricultural Rleifitation for Amhara Region
(SEARAR) in 1998, which is found in the eastern lland part of Gubalafto targeted to

serve the two accessible kebeles named as Lay-Almand Lasetegerado.
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But, according to the assessment made by the ra@gommcerned bodies who verified
that most of the constructed irrigation schemdsusd at zero level of practices and the
overall land coverage is below 50% of its plannagacity although expansion efforts is
ongoing by regional government until now (Muluk&®05). Similarly, an assessment
made on 13 constructed irrigation schemes arouadttdy area confirms that only 970
ha of land is irrigated out of the expected 3400 Wwhich is !5 of their capacities.

Likewise, a preliminary assessment made by theareler in September 2010 and his
past working experience observed that the irrigati@ter utilization condition has not
shown progress, which has an effect on agriculfpr@dluction and subsequently the food

security situation of the area.

Due to this fact, it is important to assess themrixof food availability by using Alawuha

SSI from the point of contributing to ensure houddHood security and challenges faced
by the community in utilizing the constructed scleeat grass root level. Therefore, this
study examines the link between use of small soadmtion and household food security
status in drought prone area of North East Ethidpiaelps to explore important actions
and knowledge will be used in planning and targetihdevelopment programs, research

and extension and policy issues in particular ierstudy area and the country in general.

1.3. Objectives of the Study

The main objective of the study is to analyze tinkage between use of small-scale
irrigation and household food security. The redeai@mcuses on the following four

specific objectives:-

1. To measure household food security status of favaséholds in the study area.

2. To identify factors influencing food security statat household level in the
study area.

3. To assess contribution of use of small scale itiegato household food security
status.

4. To identify farmers view's and challenges in snmedhle irrigation water use

system.
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1.4. Research Questions

The study addresses the following research question
1. What is the current status of household food sgcurithe study area?
2. What are the major demographic, socioeconomic astitutional factors that
influence household food security status in theysarea?
3. To what extent does the small scale irrigation Gbuates to the attainment of
household food security through supplying of digeconsumable food grains?
4. How do farmers perceive their ways of irrigationtevautilization and the

challenges encountered in management of the soadd srigation scheme?
1.5. Significance of the study

In Ethiopia, numerous public and civil society feddfood security and irrigation
programs have been implemented at national and les®ls to ameliorate food
insecurity and hunger. Hence, assessing the holgstdual security situation can help to
identify and understand this basic aspect of weihty of the population and to inform
groups or areas with severe conditions so as te s&afution by concerned bodies.
Particularly, this study can help public officiapglicy makers, service providers, and the
local community at large to assess the changinds&e assistance and the effectiveness
of existing programs in the study area. Moreoveérgrass root level, determining the
food security status of the households comprising tommunity can provide an
indispensable tool for assessment and planning.ré@sdt can be also used as an input
for researchers involved in similar thematic areafurther knowledge generation in
concepts related to irrigation development and feedurity in drought prone areas of

Ethiopia.
1.6. Scope and limitation of the Study

Government policies increasingly recognize the irtgpace of small scale irrigation to
commercialization of agriculture and expansion gfiailture productivity. Linking of
subsistence farmers to the global market is usumdigressed in two ways: through

improved marketing extension and by improving pbakiinfrastructure. This paper
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focuses primarily on assessing the contributionusé of small scale irrigation in

increasing grain production and ensuring food sgcat household level. Hence, the
study focuses on identifying factors influencingubehold food security and challenges
to small scale irrigation to intensify crop prodoat This study is done in one modern
small scale irrigation scheme serving two droudfacted kebeles in North Eastern part
of the Amhara Region. Due to budget and time caimgs the study has limitation of

only using current year crop production informatiather than time series data of the

area.
1.7 Organization of the study

This research is structured into six chapters. @rapne introduces the background and
objectives of the study. In chapter 2, a literatie@ew concerning concepts and issues
on small scale irrigation and food security, itpants on global, national and household
food security is discussed. Chapter 3 describesntbthods of data collection and
analysis of the study. The description of the stigdyighlighted in chapter 4. Chapter 5
presents the findings on the socio-cultural and agaphic situation, the current food
security status of the study area, the irrigatioatev management and its economic
contribution to food security and farmers percapiio their crop management practices.

Finally, the conclusions and policy implicationg @iven in chapter 6.



Review of Literature

2. REVIEW OF LITERATURE

This part attempts to present related literatuxgereed in relation with SSI mall-scale
and household food security concepts and defirdtiand measuring of it. Subsequently,
it tries to discourse the major theoretical pertipes on food security and small-scale
irrigation giving particular emphasis on linkagesdacontribution of small-scale
irrigation to household food security. Synthesisf@el relevant and related empirical
studies undertaken on irrigation and food secustylso highlighted in this chapter.
Finally, the conceptual framework for this studyhieh is drawn from the theoretical

perspectives, is explained at the last sectiohisfdhapter.

2.1. Definitions and Concepts of Food Security an8mall Scale Irrigation

This section mainly aims at reviewing major defonis and concepts of food security
and small-scale irrigation in general and therestla¢ adopted working definition of food

security and small-scale irrigation at householeldor this study.

2.1.1 Definitions and Concepts of Food Security

It is more than half a century the concept of feedurity has become a global issue, and
evolved through a sequence of definitions and pamnasl After the first conference of
FAO held in 1943, the concept of food security passver many accepted definitions
and evolutionary phases were promoted by concemednational concerned bodies
(George et al, 2009). These food security centemucern has evolved five main
chronological approaches are: (1) the food surdigposal in between 1940-50 (2) the
means to promote food for development in 1960l(&)idea of food assurance in 1970’
(4) broaden food security issues in 1980’ and i) ghift to freedom from hunger and
malnutrition since 1990’ has been acknowledged riigrnational and bilateral donor
organizations to help in improving the food insétyusituation existing in poor countries

including our nation.
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Hence, for the purpose of this study, it is adopted of the most common and accepted
definition given by World Food Summit held in 1996 a working definition: Food

Security’ is achieved when it is ensured as “abgle, at all times, have physical, social
and economic access to sufficient, safe and raustifood which meets their dietary

needs and food preferences for an active and lyddtti (WB, 1996)

According to Annie(2009) food security is generalsessed in terms of four component
concepts: namely Food Availability, Food AccesspdrdJtilization and Food Stability

(versusVulnerability) which are explained very briefly ihe succeeding paragraphs.

Food Availability means that food is physically present because st ldeen grown,

processed, manufactured, and/or imported. For eberfgnd is available because it can
be found in markets and shops; it has been prododdcal farms or in home gardens;
or it has arrived as part of food aid. This refeysall available food in the area, and

includes fresh, as well as packaged, food.

Many factors can affect availability of food dirlgcor indirectly. For instance, food
availability can be affected by disruptions to thed transport and production systems,
due to blocked roads, failed crops or a switch ffood crops to cash crops, changes in
import and export tariffs, amongst other factorscts occurrences can influence the
amount of food coming into an area. In additiomdavailability is dependent upon

seasonal patterns in food production and trading.

Food Access:refers to the way in which different people obtamailable food.

Normally, the way of accessing food is through anbmation of means. This may
include: home production, use of left-over stogkstchase, barter, borrowing, sharing,
gifts from relatives, and provisions by welfare teyss or food aid. Food access is
ensured when everyone within a community has adedureancial or other resources to

obtain the food necessary for a nutritious diet.
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Similar to availability, access also depends ornowarfactors like household’'s available
income and its distribution within the household,veell as on the price of food. It also
depends on markets. Food access can be negatividlyericed by unemployment,

physical insecurity (e.g. during conflicts), losk amping options (e.g. border closures
preventing seasonal job migration), or the collapssafety-net institutions which once

protected people on low incomes.

Food Utilization: is the way in which people use food. It is demaridupon a number of
interrelated factors: the quality of the food arid method of preparation, storage
facilities, and the nutritional knowledge and hleatatus of the individual consuming the
food. For example, some diseases do not allow faimal absorption of nutrients,

whereas growth requires increased intake of cenainents.

Food utilization is often reduced by factors susteademic disease, poor sanitation, lack
of appropriate nutritional knowledge, or culturatiyescribed taboos (often related to age
or gender) that affect a certain group’s or fanmgmber’s access to nutritious food.
Food utilization may also be adversely affectegpebple have limited resources for

preparing food, for example due to a lack of fuet@oking utensils.

Food Stability: To be food secure, a population, household orviddal must have
access to adequate food at all times. They shooldisk losing access to food as a
consequence of sudden shocks (e.g. an economikinmatic crisis) or cyclical events
(e.g. seasonal food insecurity). The concept diilgta can therefore refer to both the

availability and access dimensions of food security

2.1.2 Household Food Security

Studies on assessment of food security can takerdift level of unit of analysis, at
national, regional, community, household and irtlnal levels. Since collecting precise
information for each individual might be impossilde too costly, especially in poor
country like Ethiopia, there is an option whichvigdely practiced in food security

research. This is a study starts at household levalysis by applying a weight (Adult

9
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equivalent scale or ratio ) to adjust to its conijms and drives weighted per capita
estimate (Jacobs, 2009). Hence, it is worthwhilltdk at the concept of household food

security since this study’s center of attentioatibousehold level.

The concept of household food security is a mooenedevelopment and the bulk of
literature dated from 1980s equating national feedurity with food self-sufficiency is a
problem that needs to be clearly understood. Mayies those used to be considered
as self sufficient in food were found to be fooddoure due to the fact that they either
lack an efficient food system or the capacity te thvel of food entittement. This
indicates that attaining macro-level food self mighcy does not ensure the achievement
of household food security (Getahun, 2003)

Therefore, food security strategy has to addressdtwld-level food production and
investment in food production and storage. Thesmyelwer, are essential but not
sufficient vehicles for solving household-level matkition and household food
insecurity problems (Rukuni, 2002). Debebe (1996tited in Ayalew (2003) indicates
that household food security mainly conditioned fhgtors, which are related to the
process of acquisition, household procurementegies and socio economic condition of
the society. With regard to this, the key elemehtst are critical to household food
security are availability and access. The formefursher influenced by the different
source of food and handling patterns which fadditzhe time dimension of food
availability in the household.

Besides, household is identified as food securedntfttements of demand for food
security is greater than food needs, which is e@efias the aggregation of individual
requirements. At individual level, the definitios much more straightforward. An
individual is food secure if his or her food congiimn is determined by claim the
individual has on household food source.

Entitlements is Sen (1981) defined as a set @frradtive commodity bundles that a

person can commend in a society using rights aportynities that he or she faces. This

10
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means, what can a person produce, buy or borrovengwhat they own and what
socially and state regulations allow them to dohwihat. He identified four main
categories of entitlement, namely, trade basedlement, which describes what an
individual can buy with the commodities and caskeythown; production based
entittement, which describes the right to own whra¢ produces with one own resource;
inheritance or transfer entitlement which refershim right to own what is willingly given
by others as remittance, bequest, as well as gafsfm state such as social security,
pensions and food distribution. All these entitlatsegive an individual control over

resource which they can use.
2.1.3 Measuring Household Food Security

There is no single indicator to measure food secuMany different indicators are
needed to capture the various dimensions at cquhtysehold and individual levels
(Hoddinnot, 1999). Since food security is influethicky different interrelated socio
economic, physical, institutional and political tas, it requires understanding of
multidimensional contexts of the target area. Hermmmbining both qualitative and
guantitative household data sources in studyingfomid security activities allows
knowing holistic nature of the study area comprshesly as argued by (Degefa T. ,
2006) since some indicators only appropriate f@essing the process while others
monitoring of the outcomes of certain project go#lss up to the researcher to select a
combination of indicators that suit the objectivefs the investigation, the level of
aggregation and specific circumstance of the samy study area ( (Carletto & Morris,
1999).

Generally, the most common indicators to housefmbd security are food availability,
food consumption or access and composite food gciteasuring food security in
terms of food availability focuses on national @mubkehold agro food output or supply

(Jacobs, 2009). In the table below it was illugttathese three common indicators.

11
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Indicator/Measure Focus Examples
Food availability National/household agro-food Food balance sheets/models
output
Food Food demand or consumption Household expenditures models,
composition/access  at household level food expenditures ratio, income
elasticity
Composite food Simultaneously captures each Poverty Hunger Index, Food
security dimensions in a single indicatorsecurity Gap Index

Sources: Jacobs, 2009.

The Food Balance Sheet is a widely used tool falyaing the overall food supply
situation and estimating import requirements ofoantry or region. The original Food
Balance Sheet was introduced by FAO under its Glbifarmation and Early Warning
System for Food and Agriculture based in Zimbalbw#994 ( (SADC, 2009).

The Household Food Balance Model (HFBM) is devetbpg Degefa in 1996, which is

adopted from FAO, to simplify the method of gathgridata in food security research
nationally as explained by (Messay, The Food Sgcumitainment role of urban

agriculture: A case of Adama town,Central Ethiof@@09). The same author conveyed
that the food balance sheet tool has been usedaby stientific studies to measure the
contribution of development projects mainly in agtiure sector. Hence, this research is
used HFBM analytical tool to assess the househmid ecurity status of the proposed

area of study.

2.1.4 Concept and Definition of Small Scale Irrigabn

According to FAO (1994) irrigation is defined a® thrtificial application of water to the
crop for the purpose of food and fiber productimercoming deficiencies in rainfall and
help in creating stabilized agriculture. Irrigatidavelopment could also be defined as a
case of agricultural development in which technglagervenes to provide control for
the soil moisture regimes in the crop root zoneider to achieve a high standard of
continuous cropping (EVDSA, 1996). A working defian of irrigation for this paper is

12
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therefore as defined by Uphoff (1986) “Irrigatianthe practice of applying water to soil
to supplement the natural rainfall and provide tusesfor plant growth.”

Before embarking on defining small-scale irrigatioh is useful to come across at
different criteria used to categorize and clasdifferent types of irrigation. Around the
world, scholars use different standards for classibn of irrigation schemes. Regarding
the ways of supplying water, flood irrigation, fow irrigation, sprinkling or spray
irrigation and drip irrigation are identified (Nigsie, 2002). Irrigation may also be
categorized using other criteria such as ownersgfgtpnomic objective and modernity.
Turner (1994) also points out that irrigation syséecan be classified according to size,
source of water, management style, degree of watetrol, source of innovation and
type of technology. Most authors, however, agre¢ ¢toncepts of local management and

simple technology should be combined with size.

According to Fuad (2002), irrigation schemes iniftla can be grouped into three:
large-scale schemes, which irrigate 3000 hectafelrml normally constructed and
managed by the state; medium-scale schemes possigiting an area of 200-3000
hectares of land and mostly managed by state fandsenterprise. The third category is
small-scale schemes irrigating up to 200 hectafésnd mainly owned and managed by

organized community or water-use associations.

Moreover, small-scale irrigation can be definedragation, usually on small plots, in
which small farmers have the controlling influenasijng a level of technology, which
they can operate and maintain effectively. In teahmanagement, there are three broad
types of smallholder schemes: government-managaanefr-managed, and jointly-
managed schemes. Farmer-managed schemes are éevelter by community or by
government but owned and managed by farmers' fimigananagement committees or

water users' associations with minimal governmetarventions.

Small-Scale Irrigation is, therefore, farmer mamagarmers must be involved in the

design process and, in particular, with decisiohsu& boundaries, the layout of the

13
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canals, and the position of outlets and bridgesu¥ (004) as cited by Tafesse 2007). In
similar fashion, W. Bart (1996) defined SSI as:rk@r-managed irrigation schemes of a
few hundred square meters to a several thousantrbsc developed, operated and
maintained by individuals, families, communities; local rulers and landowners,
independently of government, and generally for plheduction of basic food or fiber
crops and vegetables for local markets. Indeed,|lst@e schemes are defined as

schemes that are controlled and managed by the teanselves.

2.2 Theoretical Perspectives in Irrigation use antHousehold Food Security

As Africa lags behind other regions in adoptiontethnologies, particularly, irrigation,

fertilizer and improved seed verities, as a rethidtnumbers of food insecure people will
be rise by 2020, and those of malnourished childs&h increase correspondingly

(Rukuni, 2002). As one of the reasons access diniket utilization of land is indicated.

Not only that land has not been used as souraesoturce in much of Africa but also land
enhancement has not been a priority for Africamts (Maxwell, 2001). At country

level, irrigation with higher yields can allow cdues to grow more of their own food

and be less dependent upon imports especiallyaw af the common occurrence of
droughts in the region.

Development of agricultural water resources brigigsificant changes at various levels,
from farm to national levels. These are changewaduction patterns, land and property
values, expansion in the use of improved agricaltunputs (such as high yielding variety
seeds, fertilizers, pesticides, etc.) and expansiooverall economic activities through
backward and forward linkages. The impacts of tlobsanges vary greatly from one level
to another. Some of the impacts are confined ty tarim level, while others spread to
the whole project command and others spread torwiggion and province/state or
national level (Hussain & Bhattarai, 2003). Whemnditions are favorable use of
irrigation can raise the incomes of smallholdermfdrouseholds by reducing production
risk and farm output diversification, thereby en@ming farmers to gain the benefits of
greater specialization and commercialization atddume time enabling farmers to adapt

production concerned on market demand and highezgp(Hasnip et al., 2001).
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In areas where communities and households depeadgteat extent on agriculture for
their livelihoods, access to irrigation is a neaegsbut not a sufficient condition for

poverty alleviation. For instance, access to offreduction inputs and services by the
poor and marginal farmers is also important to enbaenefits of irrigation for poverty

alleviation (Hussian, 2004). In line with this, Banu (2003) also indicated the need for
policy and institutional interventions to boost thgacts of irrigation so as to enhance its
contribution to sustainable livelihoods of ruralop&e. According to these writers, this
could be achieved through household asset buildingtrengthening market access, by
promoting high-value crops, and improving farmirygtems by providing extension and

technical support to smallholder irrigation.

Therefore, the challenge that Ethiopia faces im$eof food insecurity is associated with
both inadequate food production even during goad yaars and natural failures due to
erratic rainfall. Therefore, one means by whichi@dtural production can be increased
to meet the growing food demands is through inangaagricultural yield and increasing
cropping intensity. Increasing yields in both ré#k and irrigated agriculture and
cropping intensity in irrigated areas through vasianethods and technologies are the

most viable options for achieving food securityEitmiopia (Mekuria, 2003).
2.3 An Overview of Ethiopia’s Food Security Situatn and Irrigation

Population increase, deforestation and frequert ¢astribution has affected agricultural
production in Ethiopia. This is reflected in a d&=ase in household production, a decrease
in grazing land and scarcity of manure. That ig/whmost occasions; food insecurity
quickly turns into famine when there are some dimiaregularities (Seleshi et al, 2005).
Thus, it has become a common phenomenon to apmeaiergency food assistance for

acutely food insecure people in Ethiopia.

According to FAO/WFP, (2010), a total of 5.23 nahi people would need emergency
food assistance from January to June 2010. In iadditstarting from 2006, the
Productive Safety Net Programme (PSNP) reach tpstpver 7.23 million people in
300 Woredas for seven regions (Tigray, Amhara, QyamSNNPR, Afar, Harar and
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Dire Dawa) who are facing chronic food insecurityation as the same report disclosed
by FAO/WFP explained. This is due to the circumstéasnof people who do not have the
capacity to produce or buy enough to meet theiuahfood needs even under normal

weather and market conditions.

To reduce the risk of crop failure due to droughd arratic rain fall conditions in
Ethiopia, the MOWR prepared a National Medium-Tdnwestment Program (NMTIP)
for Water Sector Development Program (WSDP) for yEars (2002-2016) through
expansion of SSI schemes as a main developmertegtrdo support the existing
subsistence production system. According to a reBeeesult made by Awulachew
(2007), there are 310 irrigation schemes develdpedmhara region so far. These
irrigation schemes covered an irrigated area 06826 hectares with 17,443 people
beneficiaries. Out of these total irrigated ar®&ag18.68 hectares is from small-scale and
2,750.58 are from medium-scale irrigation schen&g same report disclosed that the
total irrigated area in Ethiopia is reached abd&@@,@00 ha, which is estimated at 5 — 6 %

of the developable potential of 3.7 million ha fdumithin the country.

Appropriate technologies have been introduced d#ipgnon the socio-economic
conditions of chronically food-insecure househddsl different menus of technological
packages have been prepared and disseminateds®ltbeseholds through the extension
services. The packages include provision of impidowguts to increase livestock and
crop production and productivity, moisture conséoraand utilization, credit, training,
support for additional income-generating activitiasd provision of market information.
The core objective of the food security progranoigicrease food availability and access
at household level through increased crop prodoctmd productivity, increased
livestock production and productivity and increasextess to other non-farm income

through agricultural and non- agricultural acte#i(MoFED, 2010).

Therefore, achieving improved food security at doulevel can be met through efficient
food production and distribution system throughthg country. To overcome national

food insecurity, the economic policy of a countgsho give due emphasis to tackling
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household food insecurity at grass root level tgioincreased production as much as
possible. The emphasis on agricultural productsmowever, one aspect of approaching
food insecurity at household level; it is an urgection to be taken to ensure the right to
food for Ethiopian citizen. Hence, agricultural éepment policies should encourage
farmers to adopt packages of new agricultural teldgies with focusing in using of SSI
majorly for food crop production system to maximireusehold food security (Tsegaye
& Tamene, 2005).

2.4 Empirical Studies in Irrigation and Food Securty
2.4.1 Determinants of Household Food Security

Different scientific studies were conducted to iifgndeterminants of food security in
developing countries including Ethiopia. In thicten, some of the empirical evidence
was mentioned. For example, in Ghana, the calosie @he difference between the
recommended and reported calorie intake) at holdbweel is influenced by a set of
demographic and household characteristics (Keyrant Thorbecke, 1991; cited in
(Tegegne et al, 1999). In particular, the studywsktbthat,ceterius paribusthe calorie
gap declines with age of household head, educatlewal of household head, income
and the value assets owned by the family. Lowesrmabaps also associated with male-
headed households and maturity index, a varialae rtteasures a contribution of older

children relative to adults. On the other handoigalgap widened with dependency ratio.

The static, non-separable agricultural householdlehavas employed to examine the
effect of changing in key exogenous factors on feecurity and consumption pattern of
rural households covered five districts in rurahddi based on household level data
collected from the cross section survey from Aug2804 to September 2006. The
evidence suggested that household full income, fpades, and women specific
variables such as age and time allocation wereda@ignificant variables to influence

household food security (Faiz, 2006).
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Shiferaw et al (2004) in their analysis of housdh&bdod security determinants in
Southern Ethiopia, they concluded that the supjolg-sariables were more to determine
the household food security than the demand-sidahtas. In their study adopting of
improved technology, having better farm size amdl lquality were found an important

role in ensuring household food security in thelgtarea.

Epherm (2008) studied determinants of househadd &ecurity in Sekota Woreda using
logit model. The study found that poverty householdd security in the north eastern
part of Ethiopia were strongly associated with @asi socio-economic and bio-physical
factors that influence the food security statubafiseholds were age of household head,
dependency ratio, size of cultivated land, totambar of livestock owned (excluding
oxen), number of oxen, manure application, landityusdex and farmer’'s knowledge

on the effect of land degradation on food security.

2.4.2 Contribution of Irrigation to Household Food Security

Even though land augmenting impact of use of itiigahas been studied in terms of
increases in crop yield, income, diversificationd agenerating off-farm activities by
different scholars, specific empirical studies ba tontribution of irrigation to household
food security measured in terms of calorie acqoisitis very scant or almost nil.

Therefore, this empirical review is bounded onlyttese studies.

In terms of income, irrigation has a strong langraanting impact. The value of per

hectare crop production under irrigated settingsbsut twice that of under rain-fed

settings. Household income and consumption are rhigtter in irrigated settings than in

rain-fed settings, and a 50 percent point gap mmon (FAO, 1995). It is estimated that

in Amhara Region farmers earn up to about Birr 86,00 (about $1,800.00) from farm

products, mainly horticultural crops from modern S&hemes (Awulachew et al, 2005.)

Besides, the study concluded that irrigation investts can have broader food security
and poverty reduction impacts, if efforts are gdamvards revitalizing and up-grading

existing traditional SSI schemes, with supportbance access to input supply, output
marketing and extension to facilitate access torméation and innovations (ibid).
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An Impact study by Desta (2004) revealed that doution of irrigated agriculture to
income is about 70 % in the highly irrigated agjes as compared to 60 % in two other
low irrigated areas. At the same time, the absdli#e of agricultural income is also the
highest in the highly irrigated village despite tberer landownership size and cultivated
holding by more than 30 % over the low irrigatedlage. The share of agricultural
income (in terms of both owned and cultivated laisdalso found to increase with the
increase in irrigation intensity of the village. & highly irrigated village has higher per

hectare agricultural income by over 50% over the iloigated village.

Fuad (2002) findings verified that that cash cr@er®my with important cash flow
offers a wide range of off-farm income possibibtias compared to subsistence farming.
He shows that about 45% of farmers involved in caslp production are engaged in
income generating off-farm activities while 13 % d&rom the non-cash crop producers.
Moreover, (Lemma, 2004) studies in two irrigatiacchemes around Doni Kumbi and
Bato Degaga peasant associations in East Sheweaedhihat average income obtained
from irrigation agriculture for three consecutiveays accounts 69 %, 76 %, 76 % in
Doni Kumbi and 0, 75 %, 61 % in Bato Degage. Thelygthas shown the importance of
smallholder irrigation development as a droughigatton measure and improvement of

household food security.

A study made in socio-economic assessment of twallswoale irrigation schemes in
Adami Tullu Jido Kombolcha Woreda, Central Rift gl of Ethiopia, result showed
that irrigation schemes increased households’ imcarompared to situation before
implementation of the schemes and thus contribtgdchprovement of household food
security status (Mengistu, 2007). He also found Hmauseholds had grown mixed crops
such as onions, maize and green beans though theevenue gained by the two
irrigation schemes were significantly different.iglis a means of reducing risks from
temporary food shortage by rural households usiivgrsification strategy in their

irrigation land.
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An econometric analysis of the link between irigat markets and poverty by
smallholder vegetable and Fruit Production in therthl Omo Zone, SNNPR findings
suggested that promoting small scale, low costlalpar-intensive irrigation projects and
building the capacity of farmers are very importémt reducing poverty in the cash
growing rural areas of Ethiopia (Tadel & Debel, 200
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2.5 Conceptual Framework of the Study

In household food security, irrigated agricultudays a crucial role in the sustainable
livelihoods of rural communities. Improvement incass to irrigation water serves as a
powerful tool to diversify livelihoods and reducelwerability for smallholder producers
(Birhanu & Pedy, 2003). There are five key dimensichow irrigated agriculture
contributes to socioeconomic uplift of rural comnti@s. These are production, income,
consumption, employment, food security, and otlerat impacts contributing to overall

improved welfare (Hussian, 2004).

The same author in the same year notes that ioigatan benefit the poor through
raising yields and production, lowering the riskcodp failure, and generating higher and
year-round farm and nonfarm employment. It can Enamallholders to adopt more
diversified cropping patterns and to shift from lgalue subsistence production to high-
value market-oriented production, which increaseoime of household. Furthermore,
(Abebaw, 2003) explains use of irrigation will lefarm households to produce high
value crops, in most cases vegetables, which ealyincrease crop income. Increased
income creates consumption stability since the émsnwill have access to purchase

enough food for household.

On the other hand, farm households who participaieigated agriculture would able to
increase crop production through increased useowiptementary inputs (such as high
yielding variety seeds, fertilizers, pesticides;.)gtwhich enables them to produce more
and retain food for household consumption i.e. latdity of food in household will be
enhanced. Access to irrigation also creates anrbppty for rural farm households to
produce crop throughout a year since water wilabailable for crop to grow whenever
needed, that means risk of crop failure is redu¢tshce, the household will not face
consumption shortfall, as production of crops asssgble during off periods where food

stocks are depleted.
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The point is that it is impossible to generalizattbnly accessing irrigation water by rural
poor solves the problems of food insecurity. Theme factors like, institution, policies,
market situations and rural household charactesighiat affect directly or indirectly the
food security and income situation of rural houseéhdrhe following conceptual

framework is developed to show the linkage betwemisehold food security and access

to irrigation water.

Household
; + l characteristics
Diversification/ Alternative Reduction of || Socio-economic
Commercialization employment Rainfall Risk | | Demographic
I_Y_I Institutional
v A\ 4 Physical
Increase in Income Increase in Food situatior
- Production

Food Security

Figure 1 Schematic Representation of Irrigation Badd Security Linkage.

Source: The researcher adapted from the work aday@=& Tamene (2005).
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3. DESCRIPTION OF STUDY AREA

This chapter gives an overview of physical, demplgi@and socio-economic situation of
the Zone in general and the study Woreda in paaticlt briefly explains the population,

land use, soil type and the farming characteristiche study area.
3.1 Overview of North Wollo Zone

North Wollo zone is one of eleven administrativee® of the Amhara National Regional
State (ANRS). It is situated in Northeastern highlalateaus of Ethiopia with an area of
size 12,706 ki It is bordered with Tigray region in the NorthdaAfar region in the
East. South Wollo and South Gondar are the borgezomes in the South and West,
respectively.

According to the 2007 population and housing censaslts, about 1,503,283 peoples
are living within the zone, of which 1,347,624 @9.percent) are rural dwellers while
the remaining, 155,649 (10.36 percent) are urbaplps (CSA, 2008). The study zone is
comprised of 256 rural & 12 local Kebele Adminisimas within 10 Woredas. Woldiya,
the administrative center of the zone, is 520 karsafvay from Addis Ababa along the
main road passes to Mekelle and 360 kms from BBhir town (capital city of the

regional government state).

The mean annual rainfall lies within range of 66QLB00 mm. The Eastern escarpment
receives lowest rainfall and West parts of the Zme=ive highest in average volume of
amount. In Eastern part of the area, rainfall distion is bimodal: with short rains
during months of February to May while large voluoferainfall occurs during months
of June to September. Principally, the zone istifled as one of drought prone areas
with severely degraded natural resource basis aotdd with chronic food insecurity
and famine problems for the past so many decadks.dther parts of the region, mixed

farming is predominantly practiced by small holdassa major source of livelihood.
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3.2. Description of Gubalafto Woreda

3.2.1 Location and Topography

Gubalafto Woreda, where this research has beeructedlis located in the northeast part
of North Wollo Zone. It is one of ten Woredas founithin the Zone located on
surrounding the Zonal capital city, Woldiya. The Mfiba is divided into 34 Peasant
Associations (PAs) and 2 urban Kebele administnatigKAs). The topography of
Woreda is made up of a chain of mountains, hilédleys and cliffs exposed for severe

natural resources degradation problem mainly sodien and deforestation.
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Figure 2 Map of the study area
Source: Own formulation data derived from GIS atig:Awww.maps of world.com
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3.2.2 Population

The total population of Gubalafto Woreda is 139,8f0wvhich 70,732(50.6%) are males
and 69,068(49.4%) are females and among it, ab®41915(96.5%) of the population
are living in rural and 4,885(3.5%) are urban areageneral (CSA, 2008).

3.2.3 Climate and Altitude

Based on the traditional agro-ecologies classiboatresult made by SAVE (2004),
Woreda topography is classified as 25 % highladd¥®6midland and 14 % as lowlands
areas. The elevation varies from 1150 to 2800 raadl majority of landmass is under
midland and lowland topography. The mid and higtitacovers Western escarpment and

lowland comprises all of Eastern and central patihe Woreda.

According Sirinka Agricultural Research meteorotadi data, the specific site of the
study area, has an average altitude of 1250 madlgats annual rain fall between 500-
800 mm ranges with minimum and maximum temperabfirss°c and 31°c respectively.

Consequently, recurrent drought and frequent cadpré due to erratic and low amount
of rainfall problems, the Woreda is known as chcalty food shortage area in the region
(Wondimu & Tewodros, 2005).

In a single term, the condition of rural livelih@i exposed for drought hazards as it can
understand from the basic data of the Woreda &drifTo cope up with shocks may happen
and to maximize income, rural households pursuadnaber of strategies. Specifically, to
overcome problem of drought induced food insecufdymers have been participated
long ago in using different agricultural water teologies like SSI.

3.2.4 Economic Situation

Agriculture is predominantly source of livelihoadthe study area. It is characterized by
both crop production and livestock rearing systefiteording to study finding of SAVE
(2004) Gubalafto Woreda categorized in to threedF6oconomy Zones (FEZs), i.Belg,
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bothBelgandMeherandMeherdependent zones. The highlands are primarily d¥gren
on Belg rains for their main crop (barley), whilednhighlands are botBelgandMeher
rains, which enable them to harvest twice a yehe [Bwlands rely upon summer rains
for their main harvest and to a lesser extelg rains for regeneration of pasture and
planting of long maturing varieties. The main fodps grown ar¢ef, sorghum, maize
and chick pealn addition, different vegetables and fruits sashtomato, onion, pepper,

orange, mango, avocado, coffee, papaya and caiegraws.

However, the production status of these crops tig waich limited to areas which have
access to irrigation. In moisture stress areas@kbalafto, amount of crop harvested is
strongly related to size of cultivated land and sthaie availability. Accordingly, the
intent to increase crop output by farm househddgely relies on expanding farmlands
and distribution of farm land for different crofesides, weakening of draft power, crop
pests (such a¥equelawWof, bush crickets, stock borer), weeds (mainly cosgneeed,
etc) and disease were listed as a major constriaimi®p production system in the study
area as the same report made by SAVE in 2004 disdlo

Moreover, livestock production is one of vital liN®od sources in the study area. The
major livestock includes cattle, sheep, goatakdy, camel and poultry. Hence, they are

considered as important assets and used as sadifoes!, income and draught power.

3.2.5 History of Alawuha Small-Scale Irrigation

Alawuha SSI scheme is located about 535km far dway the capital city of Ethiopia
along the main road passes from Addis Ababa to Mekewn cited in North-Eastern
parts of the country. Alawuha River is streamednfidifferent tributaries of North Wollo
highlands from west and sheds to east low lance@latAlawuha SSI is constructed by
diverting Alawuha River in 1998 by the then orgaian known as Sustainable
Environmental and Agricultural Rehabilitation fomhara Region (SEARAR).

The secondary source documents from Gubalafto WA@ws that the irrigated land

characterized as well-drained loam soil and thetsbbdistance of irrigated farm land

26



Description of the study area

from the source is 0.5 km at Lay-Alawuha Kebelelg/lihe longest distance is 4.2 km
sited at Lasetegerado Kebele, and it has a disehatg of 720 liters per second.

The water is diverted from the main river by divensweir and conveyed through

primary canal that extends up to the end of ireddaind by divided in to six secondary
canals having 1.5 km length from the primary cai@le diversion structure across the
river till reaching to first nearest irrigated laisdcemented. Lastly, water distributed from
the main and secondary canals to each farm platextiary with all earthed canals.

The total potential irrigated area by the schem298 hectare (ha) of land serving about
1431 households living within two kebeles called/ddawuha and Lasetegerado. The
data disaggregation in terms of sex shows thas¢heme is benefiting for 1264 male and

167 female households in the targeted community.
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4. RESEARCH METHODOLOGY

This research methodology part tries to discusgémeral research approach and design
employed in this study to effectively achieve reskabjectives and adequately address
research questions. Accordingly, it was followed wii both qualitative and quantitative
research approaches. Nevertheless, the methoddatdllection and analysis employed
were more of quantitative and the qualitative dats used to supplement analysis of
guantitative data.

This chapter is organized into four sections. Ia fhist section of this chapter, the
sampling procedure and sampling techniques adoptdd procedure of sample size
determination is discussed followed by the secaali@n that discusses about sources
and methods of data collection. Section three amat focus on descriptions and
discussions about methods of data analysis andl dietscription of the econometric
binary logit model respectively. The model desanipis explained with its specifications
and definition of both dependent and explanatonyalsdes, which are used to identify

determinant factors for household food securityusta
4.1 Sampling Technique and Sample Size Determinatio

The sampling procedure followed for this study isnalti stage sampling procedure.
Firstly, Gubalafto Woreda is selected as it is tdmd as one of drought induced food
insecure Woreda in north eastern part of the cguifitien, out of total 34 kebeles found
within the Woreda 2 kebeles; namely Layealewuha basetegerado were selected

purposively considering factors of the presencalaivuha SSI and its accessibility.

In the second stage of sampling procedure, afstchtiandom sampling technique was
employed so as to determine sample frame of thaystthich is used to select sampled
household heads within selected kebeles, list asébold heads with a separate sheet of
users of the constructed irrigation scheme was imdda from respective Kebele

administrations and Agricultural Extension Offic@he stratification was mainly based
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on an attributes of sample population being sn@lesirrigation user or not followed.
Then, in the third stage, sample household heads oth irrigation users and non-users
were selected using proportionate random sampl@aiprtique considering the total
sample determined for the survey. Accordingly, tiniscedure resulted in the following

sampled households.

Table 1: Distribution of sampled households byrtkebeles

Stratum Name of sampled Kebele Total Households Sampled Households
per kebele per kebele
Irrigation user Lasetegerado/03 361 29
Layealewuha/04 1070 46
Sub total 1431 75
Non-user Lasetegerado/03 740 31
Layealewuha/04 169 9
Sub total 909 40
Total Sum 2340 115

Field survey, 2011.

In inclusion of the above mentioned size of sampdeseholds, the study applied a
simplified formula provided by Yamane (1967), sttially estimated at 95% confidence
level, degree of variability = 0.05 and level oégpision =90%.

=__ N
1+ N(e)?

Where n is the sample size, N is the populatioa #iatal household size), and e is the
level of precision. Based on the number of thel tudaseholds in the sampling frame, the
formula equated and reached a minimum of 322 refpus. However, the study was
carried out on 115 respondents by considering hemeity characteristics of sample

households.
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4.2 Sources of Data and Methods of Data Collection

As highlighted in introducing of this chapter, ugiaf combinations of both qualitative
and quantitative data is valuable first and for mogood security research works to get
a comprehensive and holistic understanding of titended result. Accordingly, this
study employed both quantitative and qualitativ@rapches to address issues raised
appropriately and advance knowledge in relationfdaod security and irrigation
development. Thus, both qualitative and quantiéatiata were collected from primary
and secondary data sources. Methods and technafudata collection employed to

gather data from primary and secondary sourcediscassed below.
4.2.1 Primary Data Sources

To generate the required primary data from diffepgimary sources, research tools such
as household survey, key informant interview, foameup discussions and field
observations were employed. These techniques vem@ to collect data that belongs to
household demographic and socio-economic charatitsti current household food
security situation, farming operations and foodpcpooduction status, farmers’ attitude
in water management and utilization system. Coresaityy to collect best quality data

the following procedures were used in this survey.

4.2.1.1 Household survey

For the household survey, a semi-structured questice that contained both open and
close-ended questions was prepared to gather datatbtal 115 sampled household
heads. Then, questionnaire was translated intcacatar language (Amharic). Prior to
conducting actual process of data collection udimg questionnaire, pre testing of
guestionnaire was done to ensure validity andbilipz Moreover, in order to minimize
errors in data collection and properly adminisker questionnaire two day trainings were
given for five enumerators including pretesting kvoFinally, minor modification was
done on questionnaire based on the feedback ganddthe final modified semi-
structured questionnaire was administered on sElesampled households residing

within the two PAs. The survey was conducted faramth in February, 2011.

30



Research Methodology

4.2.1.2 Focus group discussion

Using a checklist comprising open ended questipesiBcally prepared for each groups
of target community and overall situation of thedst area have been asked to get various
socio-economic facts. It enabled to triangulate sobstantiate the secondary and
household survey data generated on current situadio household food security,
challenges that farmers have been faced irrigaadivity and contribution of irrigation

to food production supplement in the study area.

A total of three focus group discussions were catetliwith selected participants. The
first FGD was undertaken with community represeveatwhereas the second and third
FGDs were held with irrigation users and non usespectively. On average 11 peoples
participated for the group discussions. In selectb participants attempt was made to
include different segments of population such abele leaders, Kebele Council
members, elders, development agents, members femociation of irrigation water

users, women, irrigation users and non- users aathyfarmers were included.

At Woreda level, eight key informant interviews weronducted with key stakeholders
of irrigation development, food security, agricu#iicooperative promotion and SAVE
UK staffs as additional source to explore qualmatinformation using an interview

schedule (See Annex 5, part three).
4.2.1.3 Field Observation

As one of research methods, filed observation was amployed. Specifically field
observation was carried out to gather informatiboud the irrigation and food security
setting to link the peoples experience and curpeablems faced in the area. Since the
researcher has a good memory and knowledge abeutr#a in his past working

experience, it was simple to seek information amskove what is going on the ground.

4.2 2 Secondary Data Sources
Secondary data was collected in order to analyméribation of irrigation for household
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food security. The secondary data includes datardagy total grain production and
cropping intensity followed by farmers with irrigat land and rainfed farmers at
community level. The secondary sources of inforarathclude Gubalafto Woreda and
respective Zonal government annual reports, Naltiand Regional official statistical

abstracts, and researches undertaken in the area.

A visit was made to collect the necessary seconudoymation to Woreda Agricultural
and Rural Development, Food Security Coordinatidfinance and Economic
Development, Transportation and Agricultural Mankgt Promotion, Zonal Disaster
Prevention and Preparedness Desk and NGOs invoivietdigation work. Moreover, the
data published in different books, policy documeatisut agricultural development and
food security and research journals were alsoasedcomplish the research.

4.3 Method of Data Analysis

After data was collected from both primary and selewy sources, it was analyzed using
different methods of data analysis. Before analygimntitative data gathered using the
survey was coded and entered into statistical soéivknown as Statistical Package for
Social Sciences (SPSS -16). The data was thenedean

For the quantitative data, both descriptive anerigritial statistics techniques of data
analysis were employed. Descriptive statisticahmégues such as mean, percentage,
standard deviation were used for presenting diffiegein socioeconomic variables in
analysis of data. Specifically, SPSS soft ware used to analyze most of quantitative
data collected in the survey. The strength andctime of a linear relationship between

two variables was analyzed using correlation coieffit.

The overalladequacyof food supply in the study area was analyzed $iggihousehold
food balance model (HFBM). More recently, a researonducted by Messay (2009)
conveyed that this analytical tool has been usednbyy scientific studies to assess
household food security situation and to measuee dbntribution of projects to food
availability mainly in agriculture sector. The saméhor asserted that the model was initially
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formulated by Degefa in 1996 adopted from EA&O Regional Food Balance Moddl.is
likely that the established food balance sheet equation twiesclude all the available

cereal and non-cereal food commodities as showowbel

Household Food Balance Model:-
NGA = (GP + GB + FA + GG) - (HL+ GU + GS +GV); Wieer
NGA = Net grain availabled/household
GP = Total grain produced/year/household
GB = Total grain bought/year/household
FA = Quantity of food aid obtained/year/household
GG = Total grain obtained through gift or remittafye@ar/household
HL = Post harvest losses/year
GU =Quantity of grain reserved for seed/year/hoakEh
GS =Amount of grain sold/year/household

GV =Grain given to others within a year

Because of the survey was made immediately aftén hrervesting/production period of
the area it is preferred to use HFBM than othedfsecurity measurement tools. From
experience it is observed that local communitiethenstudy area have been involved in
performing culturally accepted social activitieieliwedding ceremony during this time.
Hence, taking food consumption data using 24 hoeralls method or other techniques
may not be appropriate and even lead to come up aoitinterfeit results. Accordingly,
for measuring annual food availability status ompéed households HFBM tool was
selected.

As mentioned above, the method has to derive sehathe amount of grains available
for domestic utilization (food use) and other setary components (grain uses for other
purpose/losses). Hence, the net quantity of foadlaMe was calculated and converted
into dietary calorie equivalent based on Ethiopg#malth and Nutrition Research Institute
(EHNRI)’'s food composition table. The calculatedoda was compared against the
national average daily caloric requirement for aderately active adult(2100 kcal) to

look into the dietary calorie status of the resetthouseholds in the study area. Based on
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this information, those households who the meetvalestimated caloric requirement

were categorized as food secure and otherwiseradomd secure.

After classifying sampled households based on tbhed security status as food insecure
and food secure, the major food security determgahthe study area were identified

using logit model. Similarly, the contribution efigation to household food security was
analyzed using household kilo caloric acquisitioetimd between irrigated and rain fed
agriculture comparing the food commodities dineclpplied from irrigated alone as

dependant variable and expressing its influenciemrobability of the household to be
food secure or otherwise.
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4.4 Model specification and variable definition

Dependent Variable

Household food security: Food security status at the household level wassuaned using
HFBM tool and converted in food energy requiremehtsed on the household’'s adult
equivalent ratio and reached at figure of food alan kilo calorie/day/person. Thus, those
households beyond the estimated calorie requireteeat & 2100 cal per person per day) were

deemed to be food secure and otherwise food ins¢Rafer Table 2).

The study applied a probability model specifiedfasd security is a function of series of

explanatory socioeconomic, demographic, institii@nd farming characteristics of households
as elaborated below. The dependent variable israrguvariable, which takes a value of zero or
one depending on whether or not a household is $ecdre or not (i.e. Food secure=1 and Food

insecure=0).

Logit model is used to estimate dependent dichot@mariables. Although linear probability
model is the simplest method, it is not logicalligractive model, because it assumes the
conditional probability increases linearly with thialue of explanatory variables. Unlike linear
probability model, logit model guarantees thateksgémated probabilities increase but never step
outside the 0 — 1 interval and the relationshipveen probability (Pi) and explanatory variable

(Xi) is nonlinear.

Thus, a logistic model is used to identify the dmiaants of food security and to assess their
relative importance in determining the probabiliy being in food secure situation. The

functional form of logit model is specified as fmNs (Gujarati, 2003)

_ _ _ 1 e
Pi_ E(Y _1/xi)_1+ e_(ﬁo+ﬂixi) (1)

For ease of exposition, we write (1) as:-

1 el €
1+e~Zi

PI:
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The probability that a given household is food seds expressed by (2) while, the probability

for food insecure is:-

1 e 3)
1+ eZi

1-P =

Therefore we can write:-

= T VA N —— 0}
1-R 1+e4i

Finally, taking the natural log of equation (4) wlgtain:-

Li=|n{%}=zi:BO+B1X1+BZX2+...+Ban ---------------- ()

Where Pi=is a probability of being food sectaeges from 0 to 1
Zi = is a function of n explanatory variables @)ich is also expressed as:-

Zy=Po+B X *B X 4+ +p X, el )

[pis an intercept

3 [ ------ [3, are slopes of the equation in the model

Li = is log of the odds ratio, which is not onlpdiar in X but also linear in
the parameters.

Xi = is vector of relevant household charactersstic

If the disturbance term (Vis introduced, the Logit model becomes

Z| :BO+61X1+B2X2+...+Ban +U| """""""""" (7)

Independent Variables (X's): this includes various socioeconomic charactesstixpected to
affect the food security situation of the househd@dsed on the available information from
related literatures, previous food security studied the researcher's personal knowledge about
the area, twelve explanatory variables, which arcipated to have significant impact on
household food security were selected and hypabésiThe explanatory variables that are
hypothesized to have positive or negative influemeédnousehold food secure security status are

described below.
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Age of household head (AGEHH):It measures age of household head in years. Asohge
household increases, they can acquire more knowleohgl experience in farming and pre
assume vulnerability and risk conditions of foodaaurity. Mostly choice of crops to be grown
is influenced by household heads; hence aged farmiirbe perfect in terms of preference of
decision making. Thus, age of household head i®thgsized to affect food security status

positively.

Education level (EDULEVEL): It is the number of years of schooling attainedhs sampled
households’ heads up to the time of the surveycéiilon is expected to have a positive effect on
household food security status. Households withebetducation level are believed to have a
chance to apply scientific knowledge and better agantheir farm activities in good manner,
hence boost domestic production to fulfil houselemdsumption needs.

Household size (THHSIZE): Family labour plays an important role, particuarh rural
families as a factor of production. Therefore, fehwdd with more agricultural labour results
with more profitability in food grain production #vailable farming land can accommodate
household productive labour force appropriatelyeothise they will a burden to the family.
Hence, increasing by one household labour hasiyesitifluence in increasing agricultural

production and has positive contribution to housgfmod security.

Dependency ratio (DEPRATIO) Household members aged below 15 and above 64 are
considered as dependent and dividing it by househr@mbers whose age is between 15 - 64
resulted in dependency ratio. These groups areoeucally inactive and became burden to
other member of household to fulfill their immediafiood demands. It is hypothesized that

dependency ratio and food insecurity are positivelgted.

Number of livestock owned excluding oxen (TOTALTLU) This refers to total number of
livestock measured in tropical livestock unit (TLW)jivestock is important source of income,
food and draught power for crop cultivation in Bihian agriculture Household with more
number of livestock have a chance to obtain marectlior indirect income sources to purchase

foods commaodities, particularly during food cridisvestock also used as the major employment
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opportunities for rural household members. Theeefdrigher livestock size would increase

significantly the status of food security.

Number of oxen own (NUMBOXEN): The number of draught oxen owned household during
the survey periods. Oxen are one of basic farmtsass®l are predominant source of traction
power in the study area. Households who own moendwave better chance to be food secure
than others. This is because oxen possession allodertaking farming activities on time and

when required. The number of oxen available to ebakl is, therefore, hypothesized to enhance

probability of being food secure.

Cultivated Land size (CULTLAND): this refers to total cropping land cultivated by
household in the past one year production peridaag a direct relation with crop production. A
larger size of cultivated land implies more prodwueiand availability of food grains. Hence, size

of cultivated land was expected to have positivednt on household food security status.

Credit Service (CREDITSER): Credit is very much useful to purchase inputs agimproved

seeds and other important inputs. Hence, farmecshalre access to credit would have positive
effect on crop production due to use of agricultimputs which enhance food production and
ultimately increase household food security stétas$ indicates the direct relationship of credit

and household food security.

Participation in training service (TRASER): Extension service play important role for rural
farmers in terms of providing advice and informatidmong these, training is one of useful
service to introduced and develop practices of modechnologies (proper types and rates of
fertilizer, improved varieties of seeds, agro-cheals, etc.) Hence, those household’s
participated in training organized at FTC or farmnunstration is supposed to apply their
knowledge to increase farm production. Thus, hooisishwould be in a better position of food

security status.

Engagement in Non-farm activity (NONFARM): It is a measure of any household member

participated in non farming activities and genedada income in Birr. It was assumed that farm

38



Research Methodology

income earned by a household is primarily sperfood items such as on food grains, and non-
food items required for household members. Theeefiorthis study it was hypothesized in that

non-farm income is positively associated with hdwde food security status.

Food aid (FOODAID) - The food aid amount kilogram. The existing ProdietSafety and

other emergency program create access to foocaaudil for vulnerable households. Therefore,
households received food commodities would futhigir food gap needs, hence, in this study, it
was hypothesized that households who have beeiviregdood aid are expected to be food

secure than those who did not targeted under PSNP.

Access to irrigation (ACCIRR): Irrigation, as one of the technology options aydédaenables
small holder farmers to directly produced consum&bbd grains or/and diversify their cropping
and supplement moisture deficiency in agricultimedoing so, it helps to increase production. It
is assumed to have a direct relationship with hooisefood availability and entered the model
as a dummy variable. Hence, those household haaeaess to irrigation was expected to have

positive impact on household food security status.
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5. RESULT AND DISCUSSION

This chapter gives details of the research findidiggded into five sections. The first section
describes household food security status of samplmaseholds and the study area food
availability situation, which is constructed by ngi household food balance model. The
demographic, socioeconomic and institutional cheratics of sample households consorting
with their identified level of food security ardutrated in the second section. In the third
section, the contribution of irrigation to food egye supplement for target beneficiaries is
discussed. The major determinants of household fExrity identified using econometric
model, is elaborated in the fourth section. Finalymers’ perception and their challenges in

utilizing the constructed irrigation scheme arelaixyped.

5.1 Measuring of Food Security Situation of the Sty Area

In assessing food security situation of the studyaathe following steps were followed. First all
staple food sources of cereals and non-cerealsggeiailable for sample households in the
study area were collected. Secondly, the colledsd was structured in to HFBM equation to
determine the net food availability status of tleeigehold. Thirdly, the study fixed the past one
year cropping period (January 2010 to December P@slframe of analysis. Finally, food
energy requirement for each household member’'s weighted by converting in to Adult
Equivalent Ratio (AER).

5.1.1 Food Security status of sample households

In this study, food security status is measuredhas extent of food available for human
consumption, expressed in kilocalories per persardpy needed of subsistence requirement for
annually as elaborated in the previous chaptethiBoend, an attempt was made to convert food
grains available for sampled households into dyetaiorie using EHNRI's food composition
table (see Annex 4). Thus, households’ who werexdoto fall above the national minimum
recommended calorie requirement level, €100 kcal were categorized dsod securé and

those found below the requirement’&sod insecuré
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Accordingly,the food security stat of the total sampled householdsl$) using the computed
HFBM result shows thaP9 % (33 households) weifound food ingcure while 71 %(82
households) werdood secure. The detail figurshowing household food swurity status is

attached under Appendix 4.

Food Security situation of the area

H Food
insecure

B Food secure

Figure3 Study area’s food security status

Source: Survey result, 2011

5.1.2 Description of food availabilityin the study area

Table 2 reveals that availability of food for theofl insecure households and food se
households is 1605 Kcal or 1* quintal of food grain per person/year and 3411kar 3.65
quintal of food grain per person/year respectiv@lyis clearly indicates that there is deficiel

in food energy to considerable proportion of thpydation in the are¢

Nevertheless, the survegsult shows thethe overall averagi®od energy is 2877 Kcal, which
higher than the national value (2100kcal). Moreotiee research denotes that household’s
calorie availability wadound within therange of 788 to 8405 Kcal. Ehimplies thatthere is
enormous gap in energy availability among the sathplousehols. For instancefood energy
shortage by an average of 24% was founcfood insecure householdghile comparing it with

the national level of requirement fulfill their food need.

! The national conversion factor for annual food ggeequirement is 2.25 quintal per person per
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Table 2: Construction of food balance sheet of thetudy area

Result and Discussion

Household dietary energy availability expressed iiilo calories per person per day

No Household Food balance Food Food Data for study area
Model attributes secure insecure  Min. Ave. Max. Total
Household Household
Food grain produced 4622 1931 769 3826 12762 439981
Food grain bought 286 176 72 253 1383 29126
Quantity of food aid obtained 220 224 222 598 25469
Food grain obtained through 12 0 8 451 932
4 gift/remittance
Subtotal 1 (1+2+3+4) 5139 2331 841 4309 15194 495508
5 Post harvest losses per year 8 2 20 6 488 680
Quantity of grain reserved for seeding 181 112 33 161 443 18505
purpose
7 Amount of grain sold 1512 605 1244 5337 143088
Grain given to others within a year 27 7 21 521 2389
Subtotal 2 (5+6+7+8) 1728 726 53 1432 6789 164662
Net grain available (subtotal 1 - 3411 1605 788 8405 330846
9 subtotal 2) 2877

Source: Field survey, 2011

5.1.3 Food grain source forms in the study area

Figure 4 shows the major food grain sources in $esfnrenergy amount for sample households.

The survey data validates that an average of 89%),53%6 and zero percent amount of calorie

per capita was obtained from own production, doimgsirchase food aid and remittance forms

in their order of significance. It clearly depidteat domestic food grain production is the major

source of food supply followed by local purchagen the other hand, it substantiates the fact

that variability in local agricultural productiotesus largely affects the food availability sitweti

of the area.
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Food grain Food grain Quantity of Food grain

own fromlocal food obtained  obtained
production purchase  from food aid through gift
/remittance

B Average M Food secure HHs Food insecure HHs

Figure 4 Study area’s food sources distribution
Source: Field survey, 2011

As presented in figure 4yhile comparing food grain sources for food sectoed insecure an
the average of the total sampled househcthe share fromown production (90%) by foo
secure households is highe®in the contrarythe foodgrain available fothe same food secure
households obtainefiom local purchase (5.6%) and food aid (4.2%) ttues the lowes
amount compared with bothe total areas’ average (6 % and 5%) and foocturseehouseholc
(7.6% and 9.6%) respectively. This shows that feedure households dctly cover most of

their food consumption needs from own productiantbther mees of food sourc.

Quite the reverse, the shdrem food aid and purchaseliggh for food insecure households t
outweigh the quantity supplied for food secure letyaxds. Thisimplies that food insecul
households were more dependent on purchasing af éoonmodities to meet the minimt
household food consumption requirements than fecdre ones. Remarkably, food aid was .
received by food insecure housels at twofoldthan the average supplied for the area. It ref
that food aid progranis animportant source fofood insecure households, who are I
vulnerable section of the community in the studgai
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5.2 Demographic and Socio-economic Characteristicd sample households

It is important to describe household’s demogragh&ocio-economic characteristics of sample
households for validation of the study results arptions. Hence, in the next sections the
characteristics of sample households’ such as sge, marital status, household size,
dependency ratio, educational status, livestockesship and cultivated land size (irrigable and

rain fed land area) is described in relation togarhouseholds food security status.
5.2.1. Sex and Marital status

Out of the sampled households, 78.3% (90 househeldgse male-headed and 21.3% (25
households) were female-headed. Regarding theiitahatatus, about 78.3 % of sample
households were married while 13 % and 8.7 % weverckd and widowed respectively.
Among food secure households, 92.6% were male-deanel 7.4% were female-headed.
Likewise, within food insecure households 61.8% &8XR% were male and female-headed

respectively.

Table 3: Household food security by sex and maritatatus of household head

Status of Food security

Food insecure (33) Food secure (82) Total (115) x2 Statistics

N % N % N %
Sex of the household head
Male 21 63.6 75 915 96 83.513.211***
Female 12 36.4 7 8.5 19 165
Total 33 100 82 100 115 100
Marital Status of household head
Married 21 63.6 75 915 96 83.5
Divorced 6 18.2 7 8.5 13 11.3 19.028***
Widowed 6 18.2 0 0 6 5.2
Total 33 100 82 100 115 100

Source: Survey result, 2011
Note: *, **, *** indicates that the coefficients arstatistically significant at 10%, 5% and 1% resipeely.
NS: - Not Significant
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As it was hypothesized in this research, the chasg test approved there is a systematic
association between sex of the household head @msthold food security status at a significant
level of 1%. This can be explained in a way thathe study area, division of labor by and large
is governed by gender, which allows men as resptan&r crop production including livestock
rearing, while women for domestic tasks (food prapan and processing, cleaning, marketing,
fetching firewood and water). This means the tasksvhich women participate are strictly
defined customarily inclined to nonproductive aiti®s. Likewise, plowing of land is delimited
as men’s work since women are believed too weatatoy out farming operation that oblige
them to provide their lands for sharecropping whichurn substantially decrease their food
availability at household level.

The chi-square test also ratified that those dedrand widowed households have systematic
association with food security status, at a sigaiit level of 1%. Similarly, for the case of
divorced women, the husband generally keeps tres Mhile the wife often leaves the area in
addition with other assets, such as livestock amdl fgrain due to traditional practice of male

dominance; hence women might remain with low agsepsoduce enough for their households.
5.2.2. Household size and Agricultural Labour Avaihbility

Labor is one of the major resource on which thenfiag activities of the study communities are
established like any other part of Ethiopia. Anrage household size of the study area was 5.
Specifically, the age distribution shows that 44,32.7% and 3% of the sampled household
members lies within the age categories between’,"005-59” and ‘60 and above’ years of age,

respectively.

The t-test analysis revealed that mean differendeousehold size, productive work force and
male members of the household between the age$ db B4 has a significant difference
between food secure versus food insecure househbltl3%, 5% and 5% level of significance,
respectively. It is expected that the number ofcafure labourers will significantly increase
among food secured household. This might due tetégence of such distinctive characteristics
to utilize their capital (mainly land and labor)ie®ntly in production in which the share of

labor utilized in their productive capital they lea\Hence, they get time to enter into definite
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connections and relations to other farmers liketimgnin land from relatively resource poor
farmers and hence produce food crops, which is gintw feed their household. In addition, the
type of land contract might be in fixed rent and timinimizes the presence of inefficiency in

labour wage within the household farming activity.

Table 4. Household food security by age, sizelahdr force distribution

Status of Food security
Food insecure (33) Food secure (82) Total (115)
Mean SD Mean SD Mean SD t-statistics

Household size 4.78 1.49 5.58 1.68 5.01 1.58.495**
Productive labor force 2.44 1.06 2.93 1.36 1.05 0.922.069 **
Dependency ratio 1.74 0.88 1.47 0.92 259 1.0839(NS)

Source: Survey result, 2011
Note: *, ** *** indicates that the coefficients arstatistically significant at 10%, 5% and 1% resipeely.
NS: - Not Significant

5.2.3. Age of Household Head and Dependency Ratio

The mean age of the sample household heads wad #h5 with standard deviation of 7.99.
The maximum age observed was 67 while the minimuaa 29 years. The mean age of food
insecure households was 44.59 years and that df $eoure households was 46.80 years. The
statistical analysis revealed that there is no isogmt difference in the mean age of the

household head between food secure and food iressbouiseholds.

Over all dependency ratio, defined as the ratipedple aged in between 0 to 14 and above 64
over those aged in between 15 to 64. The surveptrieslicated 2.59 average dependency ratios
for the total sampled households. However, theystedult show that, similar to the age of

household head, dependency ratio has no significeean difference between the two groups

(see table 5 below).
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Table 5: Household food security by age distrituti

Status of Food security
Food insecure (33) Food secure (82) Total (115)

Mean SD Mean SD Mean SD t-statistics
Age of household head 44.59 9.88 46.80 7.03 46.199 7 -1.579 (NS)
Male < 10 years of age 0.74 0.67 0.56 0.82 0.61 0.78 41 RSY)
Female< 10 years of age 0.56 0.56 0.43 0.59 0.47 0.58 41(IR8)
Male b/n 11 to 14 years 0.65 0.77 0.53 0.61 0.56.67 0 0.727(NS)
Female b/n 11 to 14 years 0.50 0.51 0.51 0.61 0.4958 0.126 (NS)
Male b/n 15 to 59 years 1.76 0.85 1.42 0.76 1.52.79 2.147*
Female b/n 15 to 59 years 1.56 0.93 1.31 056 8 1.3.70 1.603(NS)
Male > 60 years of age 0.00 0.00 0.24 0.16 0.02 0.13 0NG)
Female> 60 years of age 0.03 0.17 0.12 0.11 0.02 0.13 706ES)

Source: Survey result, 2011
Note: *, ** *** indicates that the coefficients arstatistically significant at 10%, 5% and 1% resipely.
NS: - Not Significant

5.2.4. Educational status of household head

The summary result presented in table 6 offers ntgjof household heads (48.73%) were able
to read and write, followed by illiterate and prippaeducation level consisting of 22.6 % and
13.04 %, respectively. It means that majority @&nth(70.4%) were under low level of education.

Table6: Household food security by educational st

Educational status Food secure (81) Food insecure(34) Total (115) x2 test

N % N % N %

llliterate 18 22.2 8 23.t 26 22.€ 2.237 (NS

Read and wril 36 44.£ 19 55.¢ 55 47.¢

Primary 11 to 4 grade 12 14.¢ 3 8.¢ 15 13.C

Primary ( 5 to 8 grad 9 11.1 3 8.¢ 12 10.4

Secondary (9 to 12 gra 6 7.4 1 2.¢ 7 6.1

Diploma and abo\ - - - - - -

Total 81 100 34 100 115 100

Categorization of educational level
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llliterate (includingread &write 54 66.7 27 79.2 81 70.4 1.868 (NS
Literate ( grade 1 to higher lev 27 33.2 7 29.¢ 34 29.
Total 81 100 34 100 115 100

Source: Survey result, 2011
Note: *, ** *** indicates that the coefficients arstatistically significant at 10%, 5% and 1% resipeely.
NS: - Not Significant

It was hypothesized that household food securityeducation status of the household head has
positive relationship. In contrast to this, thevayr result shows that there is no systematic

relationship between educational status of houskiedd and food security status.

5.2.5. Tropical Livestock Unit (TLU)

Next to land, livestock is the second most impdreamset for households living in the study area.
As described in table 7, the survey result sigsitigat 11.3% of the sample households do not
have livestock while the majority (88.7 %) of samplouseholds were found having different

types of livestock consisting of cattle, small raamts, back animals (camel and donkey) and
poultry with a typical household maintained an agerof 4.51 cattle, 2.10 small ruminants, 0.99

back animals, and 3.17 poultries.

Comparably, in the study area, an average livestobting, excluding poultry is 3.48 Tropical
Livestock Unit (TLU) and the minimum and maximumnmeer of livestock holds were 0 and
15.58 TLU respectively. (Table7). The survey ressitows that food secure households
possessed relatively high number of livestock thaod insecure households and the mean

difference between the two groups due to owninlgvektock was significant at 5% level.
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Table 7: Livestock ownership of household head

Livestock type Food secure (82) Food insecure (33)  Total t-test
(115)
M SD M SD M SD
Farm oxen 1.90 0.58 1.44 0.99 1.70.75 - 4.048**
Large ruminants/cattle 4.91 3.76 3.59 3.59 4.513.79 -2.060 (NS)
Small ruminants 2.16 3.79 2.5 3.63 2.1 3.73418 (NS)
Back animals 1.07 1.5 0.85 1.07 0.99.4 -0.371 (NS)
Chickens 3.32 3.29 2.82 3.25 3.13.27 -0.801(NS)

TLU (excluding hens)  3.76 2.03 2.80 2.19 3.4811 -2.248**

Do you have livestock?

N % N % N %
Yes 77 93.9 25 75.8 102 88.7 7.727**
No 5 6.1 8 24.2 13 11.3
Total 82 100 33 100 115 100

Source: Survey result, 2011
Note: *, **, *** indicates that the coefficients arstatistically significant at 10%, 5% and 1% recipeely.
NS: - Not Significant

It might be because of the reason that owning fogkshave a direct impact on annual food
production status of the household mainly in peniag farming operation as a draught power
and fertilizer (manure). Moreover, it is the fadtat livestock used as source of capital
accumulation, prestige and means of coping duriogd fshortage in the study area as
participants explained during FGDs. As a whole, iherease in food will make to supply

enough crop residues for keeping more number estock which contributes to ensure food
security at household level.

5.2.6 Access to farm oxen

Like most parts of Ethiopia, oxen are the engir@safricultural works in the study area. As
disclosed in table 8, nearly one-fourth of the si@ahfphouseholds (75.7%) owned a team of farm

oxen and some (5.2%) had three and above oxeno@te, in contrast to this, some (13)
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(11.3%) reported that they do not have a singletaaccomplish their farming activity. In
general, the survey result manifest that majo®§.7%) have at least one ox to plow their land

with appropriate cropping time. It might also ussda means to get additional benefits either in

food or cash.

Table 8: Farm oxen owned by households

Number of oxen owned Food secure (82) Food insecure (33) Total (115)

N % N % N % X2 test
Zero (No oxen) 5 6.1 8 24.2 13 113
One ox 3 3.7 6 18.2 9 7.816.345"
Two oxen 69 84.1 18 54.5 87 75.7
Three and above oxen 5 6.1 1 3.0 6 5.2
Total 82 100 33 100 115 100

Source: Survey result, 2011
Note: *, **, *** indicates that the coefficients arstatistically significant at 10%, 5% and 1% resjpeely.

NS: - Not Significant

Furthermore, the survey result reveals that there isystematic association between food
security status and oxen ownership at 1% leves possibly the fact that ownership of a better
number of oxen (at least a pair of oxen) may allaarmer to prepare personal farming land on
time and rent-in the land of other households aromtractual basis in return gets additional
production of food grains, which supplement theausehold sufficiently.On the other hand, it

signifies that the loss of oxen makes critical iouseholds holding though there is a traditional

practice of sharing and/or renting.
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5.3 Institutional Characteristics

Major institutional characteristics of the samplexiseholds, which are important to explain the
food security status of households is discusseeLineier.

5.3.1 Extension and Farmers’ Training Service

The ongoing extension service is delivered to egtad farmers mainly via Development Agents
(DAs) through sharing of modern agricultural knosde and information to improve farmers’
lives in a better way. DAs are frontline workersday-to-day contact with farmers. Thus, they
provide technical advices by organizing trainings Farmers Training Center (FTC) and

conducting visits to farmers’ fields.

Table 9: Extension service for sample households

Food secure (82) Food insecure (33) Total (115) x2 test

N % N % N %
Have you participated in the training organized atFTC last year?
Yes 53 64.6 14 42.4 67 58.3
No 29 35.8 19 57.6 48 417 4.773%
Did the DAs visit and advise you in 2009/10 produin season?
Yes 64 78 10 30.3 74 64.3
No 18 22 23 69.7 41 35.7 23.382***

Source: Survey result, 2011
Note: *, **, *** indicates that the coefficients arstatistically significant at 10%, 5% and 1% resjpely.
NS: - Not Significant

As presented in the above table 9, 58.3% of thepkainhouseholds reported that they are
benefiting from the training organized at FTC add38% responded that they got advice by DAs
at farm level. The survey result revealed that Bbo&kls who have got a training and extension
service have systematic association with their feedurity status at 5% and 1% significance

level, respectively. It might due to the betteitdal up and backup to encourage farmers to adopt
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improved seed of maize utilization and increasentdfproduction so as to supply sufficient

amount of food for households.

According to the information collected from key@anfants, the major trainings given for

selected farmers include utilization and manageraéntodern agricultural extension packages,
irrigation water and marketing of their productsorgover, the information gathered from the
FGDs response strengthened that the existing eatessrvice has a crucial role to aware them

in their problems and opportunities to increasécaiural production.
5.3.2 Agricultural Credit and Input supply services

Various studies made in Ethiopia have recognized #m appropriate application of modern
farm inputs such as chemical fertilizers, improwssgds and herbicides would increase crop
yield and productivity in smallholder farming systéegefa (2006). Therefore, the importance
of inputs is certain for highly degraded environta¢gontext such as Gubalafto Woreda so as to
improve land productivity and make better agricadtuproduction. The availability of
agricultural credit to subsistence farmers is a k&jicator in assessing the food security
situation of certain target community. Hence, itswaed to examine the credit service and

modern input utilization system of the study areeelation to food security status.

Regarding the availability of credit, the surveguk shows that credit activities were limited
especially in crop farming sector. Only 30% of timiseholds’ stated that they have received
credit to purchase improved agricultural inputslast year production season. Among those
households who have got a credit, 10% reportedthieat utilized it to buy improved seeds and
fertilizer while the majority used it to purchaseektock, which comprises as 60% invested the
money for buying of farm oxen, 23.3% for acquiriafsmall ruminants and 6.7% were for

camel procurement (Table 10).

The study result disclosed that there is a sigmificsystematic association in terms of food
security status among respondents due to theyd@vaccess to agricultural inputs or not at 5%
level of chi-square test. This can be related &of#ict that farmers who got credit make use of it

for purchasing of improved seeds, fertilizer aminf@xen to increase crop production.
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The sources of credit for farmers in the study aveee Amhara Credit and Saving Institution
(ASCI), Farmers cooperatives, NGOs and traditionsfitutions. All of sample households as
described to an inquiry on why they did not takeddr According to them, the reasons were
absence of credit service (67.06%), high rate tdrest (22.35%), fear of inability to pay back
their loan on time (7.06%) and not have shortageagpital (3.53%). This response suggests that
the credit flow was distributed and provided lasaryat a very low intensity though majority of
farmers were interested to take it. One of theaedsr low input utilization in crop farming
might be due lack of an institution responsibl@iavision of the inputs (mainly improved seeds

of vegetables, maize afd@fcrops) as participants explained during the FGDs.

Table1Q: Households access to credit and agriculturalta

Food secure (82) Food insecure (33) Total (115) X2 test

N % N % N %
Have you got credit in last year productionseason
Yes 26 31.7% 4 12.1 30 26.1
No 56 68.3 29 879 85 73.9 4.681**
Did you use improved seed and fertilize in last year production?
Yes 57 69.t 12 36.2 69 33.C
No 25 30.5 21 63.6 46 67.C 4620~
If you got credit, for what purpose you used it?
To purchase improved seeds, pesticides 3 10.C
To purchase oxe 18 60.C
To purchase small ruminant anin 7 23.%
To purchase carr 2 6.7

Why you did not interestec to took credit last year?

There is no credit available in the € 57 67.0¢
High rate of intere: ¢  22.3¢
Fear of inability to pay bai 6 7.0¢€
No shortage of capil 3 3.52

Source: Survey result, 2011
Note: *, ** *** indicates that the coefficients arstatistically significant at 10%, 5% and 1% resipeely.
NS: - Not Significant
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5.3.3 Access to Marketing and Road Facility

Using the survey an investigation was made on hemmérs run marketing activities in their
locality. Consequently, the result imparts thatongy of sample households (78.3%) sold their
produce for two nearby market centers only whesease of respondents (21.3%) did not sell
farm products totally. In addition, it is observibat all of them retailed individually tdara and
Woldiyalocally known open markets as disclosed by 42.6% #h2% of sampled households
respectively (table 11).

In this regard, farmers reported that since thexeHdtle choice to sell farm products, they are
forced to dump agricultural products to consumed/a traders at the above mentioned market
areas. Besides, they testified that because of ¢hayetting reliable market information and
absence of links with local buyers and sellershigirtvicinity they are not in a position to get

better benefit in trading of agricultural commoelti

Especially, as explained by key informants, duealbgsences of marketing outlets and group
marketing system around the area, farmers weréekhin producing of marketable crops mainly
pepper and Tef . Moreover, as it can be seen iathle below, all farmers responded that there
is no market information center, which means thate is no institution involved in provision of
and accessing of marketing information in the stadga. With regard to transportation, as
illustrated in table 11, around 36% of sampled lebosds were forced to walk on foot to deliver
products to market areas, which respondents doitiynased for mobility. The second most
important transport mode was using pack animal8o)3dnd the last was track transportation
(27%) as households responded.

Though it was hypothesized, the significance testfies that there is no systematic relation
between food security status of household and adcemarket and road infrastructures in the
study area. It is probably, due to lack of effeetiextension support, transforming of
beneficiaries in to producer cooperatives and aalwog of group marketing, they could not able
to specialized in production quality products bingshe constructed irrigation scheme. As the
result, they were not successful to attract regolgers coming to their farm gates though there
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is better road facility adjacent with the irrigat@cta.
Tablell: Households access to marketing and road fe
Food secure (82) Food insecure (33) Total (115)

N % N % N % X2 test

Did you supply your production to market?
Yes 61 75.2 29 85.2 90 78.
No 20 247 5 147 25 21.7 NS
What was your market place?
Hare 34 42 15 44.1 49 42.¢ NS
Woldiya 58 71.€ 25 735 83 72z

M SD M SD M SD t-test

How far your home from the following places

Hara 791 3.46 8.09 3.69

Woldiya 12.87  3.57 12.72  3.56 NS
Main roac 195 1.32 2.39 1.10

What are your means of transportation to market ceters?
Human powe 32 36
Animal powe! 31 34
Truck 27 30
Is there market information centerin your vicinity ?

Yes 11t 10C
No 0 0
What type of marketing you follow while you sold the products
Individually 115 10C
Collective marketin 0 0

Source: Survey result, 2011
Note: *, ** *** indicates that the coefficients arstatistically significant at 10%, 5% and 1% resipeely.
NS: - Not Significant

5.3.4 Access to Social Protection Program

As indicated earlier in the HFBM, food aid is orfdlee attributes contributing to household food
availability. Accordingly, it is meaningful to diseer the contribution of food aid programs in

food energy acquisition status of the study aregarmoanity. In the study area, the Productive
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Safety Net Program (PSNP) is the major food aidsout has been functional for the past ten
years as discussed in section 5.1.3. To this effeetsample respondents were asked with regard
to food aid donation during the last one year. As be seen from table 12, majority of sample
households (60%) were beneficiaries of either tHe&NP or emergency program food
commodities donated by external aid sources fomsths of duration during last year. They
were encountered with food shortage problem dwshoot and unreliablBelgrains fall between
the months of March to May (2009/10) though it veasnmon for most of them in their life

experience as reported by key informants at kelbetd.

Tablel2: Contribution of food aid to household fc supply
Food secure (82) Food insecure (33) Total (115)

N % N % N %  x2 test
Have you got food commaodities last year in PSNP @ihid emergency program’
Yes 47 57.c 22 647 69 60 (g57(NS)
No 34 427 12 35.8 46 40
M SD M SD M SD t- test

Total Food available from food aid program/donation
Food aid quantity(C 0.2 0.22 0.2t 0.21 0.2¢ 0.22 0.980 (NS)

Source: Survey result, 2011
Note: *, ** *** indicates that the coefficients arstatistically significant at 10%, 5% and 1% resipely.
NS: - Not Significant

Moreover, as a secondary data collected from GitbaMoreda Food Security and Early
Warning case team certified that out of the totpydation living in the two study kebeles,
LayealewuhandLasetegeradothere are 532 and 924 households embraced uSi? Ror the
next five years period. Out of this number, 361 48@ households were irrigation users living
both inLayealewuhandLasetegeraddebeles respectivelyccording to this information, from
the total irrigation users, 49% and from the tttalisehold population, 64% of households living in
both kebeles were found to be dependent on footbaitkeet their food demand needs. However, the
chi-square test confirmed that there is no systenssociation between food aid and the food

security status.
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5.3.5 Household Engagement non-farming activities

It is clearly introduced in chapter four as theaabzlongs to one of the north eastern part of
Ethiopia with low agro-ecological potential and ural resource assets, participation in non-
farming activities might be alternative options farmers’ to support their food demands at
household. With this fact, the study found that deholds’ engagement in non-farm income
sector was low. Only 27% of sample respondentsaded!that they were involved in non-

farming activities. However, as respondents expldisuch income help households in meeting
critical cash and food deficits and also enablesntmot reduced in grain or livestock thereby

preventing undesirable leakages in their housetesidurces.

The survey result confirms that the percentageonfsbholds engaged in non farming by food
secure households was higher than food insecurs thweigh the chi-square test shows no
significant relation between the two variables. tAsthe types of non-farm activities, the top
three activities farming households participate@ #westock trading, petty trading and

preparation of local drinks which could be suggeste that of alternative areas of intervention

to diversify their livelihood sources (see Tablg.13

As to the types of non-farm activities, the topethiactivities they have been participating were
livestock trading, petty trading and preparationaafal drinks which could be suggested as that
of alternative areas of intervention to diversifieir livelihood sources. In light of this, greater
emphasis has to be given to the enhancement attcass-agricultural activities especially that

of households found with lack of farming oxen aachéle headed households.
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Table 13: Engagement of household members in aonhiig activity

Food secure (82) Food insecure (33) Total (115) x2 test

N % N % N %
Did any one of your household member participatedn non farming activity?
Yes 24 29.3 7 21.2 31 27 NS
No 58 70.7 26 78.8 84 73 (0.776)
What type of non farming activities your householdengaged?
Weaving 1 1.2 0 0 1 0.9
Handcrafts 1 1.2 1 29 2 1.7
Hair dressing 0 0 1 29 1 0.9
Preparation of local drinks 5 6.2 0 0O 5 4.3
Livestock trading 7 8.6 1 29 8 7.0
Petty trading 3 3.6 2 58 5 4.3
Sell of fire wood 4 4.9 0 0 4 3.5
Wage laborer/urban areas 1 1.2 0 0 1 0.9
Employment as monthly paid 2 5.8 2 24 4 3.6
Transportation of pack animals 2 2.5 0 0o 2 1.7

Source: Survey result, 2011
Note: *, **, *** indicates that the coefficients arstatistically significant at 10%, 5% and 1% recipeely.

NS: - Not Significant
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5.4 The Link between Irrigation and Food Security

Scientists from the international agricultural coomity have developed various indicators
which facilitate consideration of all-important asps of irrigation water management and
overall progress of it comprehensively in SSA (Mavlandy, & Siwa, 2009). The indicators are
institutional framework, water resource use, irtigga area, irrigation technology, agricultural
productivity and poverty level of improvement oh&dions. Hence, by taking into account some
of the limitations of this research, essentiallgused in micro- level analysis, which is difficult
to apply all these indicators, the research intéadse these indicators with a bit of amendments
pertinent to explore the current status of theyation scheme and its contribution to household

food availability.

To show linkages between food security and use Sif &ssessment in terms of four major
dimensions is undertaken. The first way that thigdyg tries to link the use of small-scale

irrigation to household food security is throughcaéating and comparing the shares of food
grain produced by rainfed and SSI farming systeme total share is grouped into two major
categories. In one hand food grain produced franfed was summed up for each crop type and
on the other hand food grain produced from bothfegai and SSI was summed for each crop
type. Then the proportion of each category inti@tato the total food grain produced in the

study area for these two categories was analyzeatidew by how much SSI contributed to the

total amount of food available to the households.

In line with this, the second attempt focuses am ¢bntribution of SSI in terms of amount of
energy it has provided for the households in theysarea. This is calculated by computing the
net food amount supplied from irrigation only ((iKkgfson/ day). Then dietary food calorie
amount (Kcal/capita/day) obtained from SSI is fousyg multiplying the net food amount
supplied from irrigation ((Kg/person/ day) by thengersion scale (Kcal/100gram) of each crop
type. Finally, the total food energy obtained fr@ach food crop cultivated using SSI was
compared to the average dietary food calorie am@{cdl/capita/day).

Thirdly, the total sampled households were categdriinto SSI users and nonusers and the

household food energy amount in Kcal of these gsowpre compared using t-test to check
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whether there is any significant mean differencevben users and nonusers which will clearly

show any significant contribution of the scheme.

Finally yet importantly, using chi-square test, dosecurity status of households and use of
irrigation was tested to see if there is any sigaiit association between the two variables as a
basis to include it in logit model to crosschecketter it is one of the determinant factors of

food security when of course taken and run witteptrariables too. The analyses of these four

ways adopted to link SSI to food security are dised in the next consecutive sections.

5.4.1 Food grain availability from rainfed and SSlin the study area

An evaluation findings like FAO shows that the usfesmall-scale irrigation has a general
increase in the availability of food and earningasaty of poor households in developing
countries (FAO, Emergency and Rehabilitation Progng in Southern Africa Regional
Intergency Coordination Support Office,Johannsel3agth Africa, 2006). Hence, in assessing
the contribution of irrigation to household fooatsgty, measuring of a caloric intake per capita
was applied in this paper by using the adopted HFBd/this end, an attempt was made to apply
combination of these techniques and estimated éoedgy supplied from irrigated agriculture in

the study area.

All consumable food crops grown by farmers in thedg area were collected in which

households depend on for fulfilling their food demaln doing so, the food crops grown from
the irrigated agriculture and rain-fed were gattleseparately to compare the difference. After
that, the food energy obtained from each food ongs converted into household calorie
requirements. Hence, it is simple to compare tlog fenergy obtained by irrigation users and
non-users in the study area. By following this pdare, the tabulated data in Table 14 well

underpin the findings of the survey.
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Table 14: Food grain available for the study area

Types of Total food grain production (q) Food production digribution
food grain (%)
Rain fed Rainfed + Total Rainfed Rainfed+ Total
agriculture Irrigation Irrigation
agriculture
Tef 112.25 289 401.25 27.98 72.02 100.00
Sorghum 382 700 1082  35.30 64.70 100.00
Maize 5 398 403 1.24 98.76 100.00
Wheat 0 0 0 0.00 0.00 0.00
Chickpea 0 6 6 0.00  100.00 100.00
Lentil 0 0 0 0.00 0.00 0.00
Fababeans 0 0 0 0.00 0.00 0.00
Total 499.25 1393 1892.25 26.38 73.62 100.00

Source: Survey result, 2011

As can be seen from the above table, the shanmebdisbn from total grain food produced by
both Rainfed and lIrrigated agriculturand Rainfed farming is 73.62 % (1393 ) and 26.38%
(499.25q) respectively. The staple food crops gravatude Tef, sorghum, maize and chickpea
comprising of 72.02%, 64.70%, 98.76% and 100% wasplged by irrigated and rainfed farming
system, whereas the rain fed agriculture compri@n®8%, 35.30%, 1.24% and 0% for Tef,
sorghum, maize and chickpea respectively. When eomgp these respective proportions with
the proportion supplied by a combination of irrggitand rainfed farming, it is obviously clear
that that the greater proportion of food crops poadl is supplied by irrigated agriculture for the

study area in particular and the Woreda in general.

5.4.2 Net Food Grain Supply from Irrigated Agriculture

The irrigated agriculture contribution in termstauseholds energy supply is found very large
(..e. 1931.35Kcal/capita/day). This is because of the net fooops produced by using the
irrigation is much larger and these crops are tiecipal staple food sources around the study

area This figure (1931.3pis worked out following these steps. First as indidaabove, since
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the food crops grown from the irrigated agricultared rain-fed were gathered separately, the
irrigation scheme is found to be the source foe¢hmain food grains namely maiZesf and
chickpea for household consumption. Then food gnesgilable from these three crop types
used in the SSI scheme was calculated by multiglyime net food supplied from use of

irrigation of each crop type by the conversion stalget the household calorie requirements

Table 15: Contribution of irrigated agriculture teousehold energy supply

Food supplied Net Food

Types of  from irrigated Supplied from Dietary food calorie

food agriculture irrigation Conversion scale amount

grain (Quintal) (Kg/person/ day (Kcal/100gram) (Kcal/capita/day)
Tef 176.75 0.5802 358 569.05
Sorghum 0 0 359.2 0
Maize 398 1.3064 375 1342.21
Wheat 0 0 362.3 0
Chickpea 6 0.0197 372.3 20.09
Lentil 0 0 532.2 0
Faba bean 0 0 351.4 0
Total 580.75 1.9063 1931.35

Source: Survey result, 2011

5.4.3 Comparison of energy acquisition by irrigatio users and nonusers groups

Another way of assessing contribution of SSI itigh comparison of sampled households
grouped into irrigation users and non-users in $eph their food energy obtained by their
respective food source. Clearly, the survey ingigdhat there is better food energy availability
for irrigation users than non users. That meansawrage of 3186 kcal was supplied for
irrigation users while it was 2297 kcal for the agsers. In terms of food energy availability, the
average per capita calorie supply for irrigatioeraswas found substantially increased by 889
Kcal, which is about 42 % percent of the minimunguieement needed by an individual
nationally (table 16). The t- test verified thagté is a significance mean difference in mean food

energy acquisition between users and nonusers aidi¥icance level.

In connection with the food availability, the suyveesult shows that 73.2 % of food secure

households were found to be users of SSI wherea8¥®&vere non-users. Parallel to this
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concerning food insecure household, 45.5% weresuaed 54.5% were non users. The chi-
square result confirmed also a significance assonicbetween use of irrigation and food
security status at 5% significance level. This iingdis so important since it shows that access to
irrigation is one of factor that influences houddofood security in the study area. This might
be clearly shows that an irrigation user can catéweither a range of crops or increase in volume
of production of crops in the irrigated agricultuhence it contributes to ensure household food
security especially in areas, which are vulnerabldrought. But it is hard to believe that they
are consistently food secure since the survey shbatssome of irrigation users were food

insecure.

Table 16: Sample households in category of irrggatise

Food secure (82) Food insecure Total (115)
(33) X2 test
N % N % N %
Are you irrigation user 7.968**
Yes 60 73.2 15 45.5 75 65.2
No 22 26.8 18 54.5 40 34.8
Household food energy amount in Kcal
M SD t-test

Irrigation user 3186 1402
Non user 2297 847 3.664***

5.4.4 Major crops cultivated in irrigation

As depicted in table 17, the production patternh@ scheme differs considerably by types of
crops grown among irrigation users, most of thentas (59%) cultivate food crops, while very
few cultivates vegetables (33%) and fruits (8% Urtlkermore, a widely grown crops from the
irrigated agriculture where food crops like maizel & ef and cash crops of pepper and onion
with a proportion of 32 %, 26%, 18% and 13% of ardaring last year production season,

respectively.
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Table 17: Cropping pattern in the irrigated agtictd

Crop type Number of farmers Farmers’ irrigated land Subtotal
Grown the crop coverage (%) Coverage (%)

Maize 62 32.1

Tef 50 25.9 59

Chickpea 2 1.0

Pepper 35 18.1

Onion 26 135 33

Tomato 4 2.1

Sugar cane 4 2.1

Banana 3 1.6 8

coffee 4 2.1

Avocado 1 0.5

Papaya 1 0.5

Source: Survey result, 2011

In regarding with management of irrigated agricudtuas data collected from the FGD reveals
that farmer grows two times a year using improvedieties of seeds mainly maize and
vegetables. They responded that because of thenabsef agricultural inputs delivery

organization and the poor germination of improvesizm, farmers preferred to use local variety

seeds onwards.

According to their explanations, the reason foirtpeeference for pepper and onion production
is due to the fact that these are the best of edletables not affected by pests and diseases.
Recently, onion has also attacked by pests andsbsaccording to the explanation given by
sampled respondents. Moreover, the land preparatmk has not done till this survey was
made. The researcher also observed that only ameef families were acting in planting of

pepper during this survey was made though the israppropriate for planting of vegetables.
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Figure 5 Household family members planting of peppeheir farm land

In addition, as to the crops diversification thedst investigates categorizing the crops grown in
to four groups. In this study, the concepts of diifecation is a farmer intends growing of a
single crop in to mixing of any type of food andgarsh crops together targeted to incur a better

yield or/and risk management that has been fac#tkeinlocal context as outlined in table 18.

The finding of the survey confirms that there was eanphasis given by smallholders on
cultivation of staple food crops (34.8%) in thearrhing system. The second, 32.2% of sample
households was adopting mixing of food and comrmaéiops in their land and the third and
fourth method of crop diversification adopted byniars were growing of commercial crops
only and combination of all food, vegetables anit$rtogether comprises about 19.1 % and 11.3

% respectively.
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Table 18: Major crops diversification

Cluster of crop diversifications Food Food Total X2 test
secure insecure (115)
(82) (33)
N % N % N %

Growing of staple food crops only 24 293 19 57.6 3 434.8
Growing of food crops & commercial crops 24 415 3 91 37 32.2 12.839**
Growing of commercial value crops only 14 17.1 8 24 22 191
Growing of food crops, vegetables & fruits 10 12.23 9.1 13 11.3

Total 82 100 33 100 115 100

Source: Survey result, 2011

Note: ** indicates that the coefficients are sttitally significant at 5%.

The study result verifies that vegetable and fpudductions are limited as compared to food
crops production using the scheme. Hence, this stasly approves that the strategy flowed by
smallholders was focusing on production of foodosrand it may also helps smallholders in the
future to tackle the problem observed food inségun the area. As can be seen from the table
above, chi-square test showed that there is afisigni association between farmer’s type of
diversification and their food security status @ Evel of test.

5.4.5 Irrigated Area and Allocation among Users

A small holder in the area hold an average siz8.@% ha of total cultivable crop land and an
irrigation user has an average of 0.13 ha of itedaland as reported by sample farmers.
Furthermore, as shown in table 18 , the irrigatadnf size between food secure and food
insecure households varies with an average sifeléf ha and 0.08 ha, and the distance from
their residence to their plots is also varied digantly in average of 2.97 km and 4.16 km
respectively. To this effect, the t-test tests slhbat there is significant difference between the
two groups at 10% level of significance. It meahattthere is high probability for irrigation
users who have a characteristics of having relgtiaege total cultivable land and irrigated size
and who have their plots of land near to the itrayawater source to be food insecure than food
insecure and the reverse also holds true (Table 18)
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Table 19: Households’ irrigated land size disttiidi

Cultivated land characteristics Food Food Total
secure insecure (115) t-test
(82) (33)
M SD M SD M SD
Size of total cultivated crop land 0.65 0.21 0.4916 0.60 0.21 -3.546***
Size of irrigable land 0.14 0.13 0.08.10 0.13 0.12 -2.811*

How far your irrigated plot from the source
L 050 0.86 1.161.22 0.98 1.16
of irrigation water (Km)? NS

How far your irrigated plot from your
_ 297 348 4.162.18 3.80 3.05
home/residence (Km)? -2.365**

Source: Survey result, 2011
Note: *, ** *** indicates that the coefficients arstatistically significant at 10%, 5% and 1% resipely.
NS: - Not Significant

It might be that those farmers who have relativgdasize of land and farmers living to nearest
place will have more time to spend in their farmtplthe necessary management practices day to
day (supply of water, watching of growing plantsl athers) as a result they obtained high crop

yield which is enough to fed their family members.

This figure indicates that from the total populatiof two kebeles about 65% are who have an
access from the irrigation scheme. And, amongdted beneficiaries, the proportion of male and
female households is 58 % and 7% respectively.elama that the irrigation scheme is serving
majority of dwellers and it can be considered aaral source of food sources for the study

area.

5.4.6 Irrigation methods of the area

Various methods can be used to supply water toscgopwn in the irrigation farm. A particular
irrigation method is chosen to attain a better aog a higher yield at farm level. According to
sample households’ responses, farmers have beeticprg two types of irrigation methods in
their field. A substantial number of farmers (57)48factice flooding and 7.8% used furrowing

to irrigate the field. It means that flooding typesurface irrigation is the most widely adapted
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method of irrigation in the study area. As to tleasons for their preference to the above
mentioned irrigation methods, they noted that sitheeding method is simple and it does not
requires much labor they adopt it as first and nmagbrtant method in their farm as can be seen
in table 20 below.

Table 20: Irrigation methods and reasons for sielec

. R n
Question N €Spo S;ZS

What type of irrigation methods you use?

Flooding 66 88
Furrow 9 12
Total 75 100
Why you practiced the above mentioned irrigation méhod?
Due to topography of the land 8 11
To use the water properly 9 12
since the method is simple 36 48
since | have labor shortage 22 29
Total 75 100

Source: Survey result, 2011

5.4.7 Present Status of Water Use Management

Irrigation scheme management involves quite a wadege of tasks like distribution of water,
follow up of the day-to-day operation and maintaxegand the likes at the ground. In view of
these issues, the survey explored some aspectatef management. For this reason, the study
used in-depth interviews’ with WUA members, kebapresentatives, extension agents, experts

and farmers to investigate the subject in a betssr.

5.4.7.1 Organization and Regulation Arrangements

The WUA is the lowest organizational structure lesshed in the area. The secondary data
sources from WAO verified that a WUA was organiZeiially when the irrigation scheme
construction started in 1999. The WUA has seven beesicomprising of irrigation users from
both kebeles. The WUA have regular meeting schedtdediscuss every two weeks but it

usually performed as required according to the anqgtion given by executive committee
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members. The WUA meets with all the team leadeesyemonth. The major tasks of the WUA
are to decide on the schedule for water distrilmtio plan and organize canal clearance, and to
solve problems arising from the scheme. Hence dy#@ak irrigation time, two WUA members
will be assigned to visit the irrigation site toessee the distribution and to deal with problems
that might arise.

Under WUA there areYewuha abats can be called team leaders, in each block pyadby
working on managing of secondary and tertiary cank the study area, there are 42 teams,
consisting of between 25 and 40 irrigation usechel was observed that the scheme is mainly
administered byYewuha abatsbut, organizationally, team leaders informed gy WlUC about
the schedule for water distribution and canal eleee. Then, team leaders inform water users
about the time of distribution and canal clearaMest information channeled between team
leaders and team members through informally, fanmgde when they meet at the irrigation site.
Irrigation users do not have their own meetingg,rather use the monthly general assembly of
the kebele as a forum to share urgent informationcerning irrigation. They have written
bylaws accepted by beneficiaries which have beeatkadbefore the irrigation transformed in to
modern scheme.

The kebele administration does not play a sigmificale in the management of the scheme, but
they have various indirect roles in relation toi@sisig non-irrigation users for canal clearance in
campaign days and handling cases of breaches of WIg€ before the Social Court. They also
plays a role in chairing the kebele assembly mgstiwhere the field technician, DA or WUA
have common forum about irrigation-related issaesl often where officials from the Woreda

level came to pass information down to the comniesit
5.4.7.2 Irrigation water use system

Worldwide experience shows that irrigation will feem better when the services provided by
the scheme are financed by the fees collected ffenfarmers themselves. Hence, various
methods are applied for charging of users suchsamgyurrigation volume, the size of irrigated

area and by a share of the harvested crop. Tetiisin Alawuha SSI scheme, in principle they

charged a fixed amount of money by the size of landated an individual owned at the
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irrigation scheme. An individual user is expectedpty a water fee of 2.50 birr per year for
0.125 hectare of irrigated land, which is very dnmatterms of the money should be collected
and needed to cover its operational cost in thardutlt can argue due to the fact that the
researcher did not see enough capital collectethéyrrigation association which is ready to
cover such operation cost of the scheme.

The basic principle they follows in distributingetivater is that each beneficiary will receives for
12 hours a day on round base until their cropsheédo be harvested. Thus, farmers can
cultivate the entire irrigable land and can recéiN¢hey satisfied if the water capacity is enbug
during the production seasons. A team typically thasright to use water in a group of four to
seven farmers irrigate at the same time. Watelsis a@located during the night, when farmers
use torches or moonlights. It means that duringtalye of water, they did not have a mechanism
either to share it equally or give priority for mekable crops grown in the area. Hence, it affects
the cultivation of vegetable crops like onions atiters, crops which are past the flowering stage
if the water is not applied at their appropriatedi

Table 21: Condition in water usage and conflict

Question Response

Frequency %

Do you get enough water for irrigation during all periods?

Yes 30 40
No 45 60
Total 75 100
Have you ever faced any conflict in irrigation wate?

Yes 61 81
No 14 19
Total 75 100

Source: Survey result, 2011

Insufficient water is considered a common problenAlawuha SSI, which is reflected by the

fact that 30% of farmers in the survey reporteat thver the last one year they had not received
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sufficient water (table 20). The farmers also régmbrthat the scheme has maintenance and
flooding problems. Moreover, due to fragility ofethmain canal, there is a leakage from the
damaged main canal. Yet there is not maintenanck dane once it was constructed in 1999.
The fact that some of sample farmers were satistigal water availability and did not see any
problems in the scheme reflects that although paErtee scheme do not have any operational
problems, other parts do. This impression is algofiomed by the discussions made with
WUAS.

As a result it was reported that there was conflinbng 61 irrigation users (81%) and they also
explained that were dissatisfied with the WUA hamgllof the matters. Their dissatisfaction was
by the fact that the WUA was not able to enforanles and ensure a fair distribution of water.
The kebele officials and DAs also confirm that #iglity to handle conflicts and enforcing the

rules has been less marked by the committee inraglene

According to the explanation made by WUA during ¢tBD, the payment is too small as
compared with the benefits generated by the sch&hemain problem is that farmers feel that
water is free and believe they can get it withoayipg since it is a common resource as
elaborated by WUA committee members. The sourdhisfattitude might be because of lack of
an agreement and/or awareness made during thewditt phase among all relevant actors on

responsibility to take over in managing of the deped modern irrigation scheme altogether.

5.4.7.3 Community Participation

The public participation has been reflected mamtylabor contribution and small amount of
money as a water fee. Particularly, canal clearasi@dne both by irrigation users and other
community members through community campaignshénstudy area, PSNP has a large share
in maintenance work of the scheme since it usedsasirce for food for work supplement for the
entire community under the irrigation scheme. TheA\asks kebele administration to allocate
community labor to assist the canal clearance fsadliments and grass. The involvement of
non-irrigation users caused dissatisfaction as #rgying that why they should contribute their
labor since the number of irrigation users are ghoto do so. Rather, their efforts shall be

allocated in other natural resources works as Uinddr by respondents. The logic is that it
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creates dependency and laziness to accomplish wleek on time though they are benefiting

from the irrigation.

Figure 6 Community members participating in canal teaning

In fact, it is unclear why irrigation users did ngtiow motivation to clean the canals so far
though they are the primary stakeholder and théyugewell developed bylaws circulated by
each team declared as every individual should laaxesponsibility to clean his/her part. Over
all, the local community has as asset in traditiamigation, and therefore it could be considered
as a base for management of the irrigation devetoprworks in the area. But, although they
have long history in irrigation, the current managat system is not as such satisfactory and

could not be consider as sufficient way of watenagement system.

5.4.8 Challenges of Small holders in Irrigated Agculture

The survey attempted to identify major constraoftgrigation practice to contribute household
food security requesting sample HH to respond basedheir perceptions and experiences.
Furthermore, the sample respondents were askezhtothe problems in order of importance.

The results of the subjective assessment of thelsdiarmers are summarized in table 20.

The result of the descriptive statistics indicatedt 38.67%, 36%, 13.33% and 6.67% of the

sample farmers reported that the long distance dextwrrigation land and their residence, free
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grazing, poor irrigation method practices and pcamal management problems were the first
and the most important problems in the study areapectively. Similarly, the result of

descriptive statistics showed that very small propo of the sample framers, 2.6% and 1.33%,
reported that pest infestation, lack of improveddseand high cost of agricultural inputs were

their first problems, respectively.

In addition, the result of the descriptive statistshowed that poor irrigation methods practices,
the long distance between irrigation land and thesidence and poor canal management system
were the second upper most problems to be conslidetbeir irrigation activities as reported by
30.67%, 25.33% and 16 % respectively, sampled dfeovn the study area. Likewise, the result
of the assessment on challenges by target berediaas shown that 18.67%, 13.33% and 12%
of farmers perceived that poor canal managemerdr pdgation methods and free grazing
respectively were considered as the top problemkerh as the third important constraints in

their priority setting.

In general, the summary result of the survey shthas the irrigated land distant from their
home, obeying of poor irrigation methods, practiciof unsatisfactory ways of canal
maintenance and cleaning, free grazing and poqr setection in their farming were the five
most important challenges that the community lardakes in their irrigated agriculture at
19.47%, 15.73%, 14.13%, 13.33% and 6.93% as repdyeinterviewed households in their

order of priority respectively.
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Result and Discussion

Ranking Responses

1% 2" 3 4" 5 Summary
Challenges forirrigation No % No % No % No % No % No %
Poor irrigation metho 10 13.3: 23 30.67 10 13.3: 7 9.3 9 120 58 15.73
practice
Weed probler 0 00C 4 53 5 667 4 53¢ 6.67 18 4.8(
The distance formirrigabl 28 38.67 1¢ 25.3: 9 12.0C 11 14.67 6.61 73 19.47
land to home is very far for
proper management
Pest and disease occurre 2 267 3 4.0C 6 8.0C 93: 6 80C 24 6.4C
Poor canal managemente 5 6.67 12 16.0( 14 1867 8 10.67 14 18.67 53 14.13
cleaning
Poor crop selectic 0 00C 1 132 4 532 12 16.0( 12.0C 26 6.93
Lack ofefficient extensior 0 0.0C 1 1.3 267 3 40 3 40 9 2.4C
support
Lack of provision o 1 13 1 13 4 53 7 93 7 93 20 53¢
improved seeds
High cost for purchasing¢ 1 1.3z 3 40 7 932 5 6.67 9 1200 25 6.67
agricultural inputs
Transportation proble 0O 00C O o0.0C 2 26i 2.67 267 6 1.6
Marketing probler 0O 00C 2 261 2 26i 6.67 4.0C 12 3.2
Free grazin 27 36.0 6 80C 10 133 4 5.3: 4.0C 50 13.33
Total sum 75 100 Y5 100 75 100 75 100 Y5 100 375 100

Source: Survey result, 2011

The above identified problems were also aired &y dbmmunity, individual households, development

agents and officials at Kebele level at the disiamsmade during the field survey. Discussion whik t

Woreda agricultural, mainly irrigation developmemperts revealed that among the challenges, sleortag

of improved seed provision, lack of self motivatigoor irrigation methods, flooding and the scheme’

structural defect at the diversion wear (head ward)e taken as the most pressing problems. In gkner

according to the explanation given by local comrtyand quantitative data collected during the syrve

one can conclude that majority of farmers are doiegsame agricultural practices on irrigated lasd

that of rain-fed land, which limits to use thel fobtential of the scheme.
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5.5 Econometric Result

This section presents food security determinantshé study area which is pulled out from
econometric analysis results (i.e. binary logiségression model). The section is sub-divided
into three parts. In the first part, brief summarfybivariate analysis results of demographic,
socio-economic and farming variables will be présén Secondly, model specification and
estimation procedure in addition with the hypothedivariables expectation and definitions will
be explained. The third section will provide dissios on identified determinants of household

food security situation of the study area.

5.5.1 Summary of Major Variables

In chapter four, bivariate statistical methods mdilgsis mainly t-test and chi-square were used to
investigate the difference and association of warisets of continuous and discrete variables in
relation to sample households’ food security situatin this regard, food secure households and
food insecure households differ with respect to esalemographic, socio-economic and farming

characteristics. The detailed result of the mediseocontinuous variables and scores of discrete

variables are given from Table 3 to Table 12 asdisoovered previously.

Chi-square and t-tests were used to investigateepoe or absence of difference between food
secure and food insecure households regarding #thées of each variable. Accordingly,
household size, labor, size of cultivated lande siz irrigated land, irrigated plot distance from
the head of water source, livestock ownership (ekog oxen), number of oxen were found
having significant difference between food securd #ood insecure households. On the other
hand, sex, marital status, access to extensiomcesnaccess to credit, application of improved
agricultural inputs, farmers adopted cropping pattend access to irrigation scheme has a

systematic association to their food security $ituna

From the results of the bivariate analysis one o@sider two major points: First, food secure
households in the area are peoples of more resendmved and educated (who have better size
of cultivable land, owns irrigable farming and kteck asset mainly oxen farming).Second, food
secure households are who have supported fromilwst#ltion like credit and so as to diversify

their income source from non farming activities.wéwer, such tests may put out of sight the
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confounding effects of other variables that neebealisentangled. Thus econometric analysis is
fundamental to clearly set out the major varialthed determine the food security situation of

the study area. In the next section, the resulenafysis will be explained in detailed.

5.5.2 Determinants of Household’s Food security

Before using the logit model for hypothesized Males, it is necessary to test the problem of
multicollinearity or association among the potdntiadependent variables. There are two
measures that are often suggested to test theeesesbf multicollinearity. These are: Variance
Inflation Factor (VIF) for association among comnius variables and contingency coefficients
for dummy variables. VIF shows how the variancafestimator is inflated by the presence of

multicollinearity (Gujarati, 2003).

A statistical package known as SPSS was employembrgpute the VIF values. As a rule of
thumb, if the VIF of a variable exceeds 10, therenulticollinearity. To avoid serious problems
of multicollinearity, it is quite essential to ontlie variable with value 10 and more from the
logit analysis (ibid). Thus, the variance inflatitactor (VIF) was employed to test the degree of

multicollinearity among the continuous variables.

As shown in the annexed table 6, the values of\titefor seven continuous variables were
found to be small (i.e. VIF values less than 2jligating the data have no serious problem of
multicollinearity. Similarly, the contingency cogfient, which measures the association between
various categorical variables based on the Chirsgquaere computed in order to check the
degree of association or the existence of mulifeedirity problem among the categorical
explanatory variables. The decision rule for caygimcy coefficients states that when its value
approaches 1, there is a problem of associatiomdaet the dummy or categorical variables, i.e.,
the values of contingency coefficients ranges betw® and 1, with zero indicating no

association between the variables and values tbokeindicating a high degree of association.

Based on the correlation coefficient results, th@gutation reveals that there was no problem of
association among the dummy / categorical and eapbay variables. Hence, after screening of
the best variables among the hypothesized variahigscollinearity problems were checked for

continuous and dummy variables respectively. Adoglg there was no multicollinearity
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problem in both cases. After checking of it, moalehlysis was conducted.

In this study, the dependent variable is eithend@pdbod secure or food insecure. In order to
explain this binary variable, it is necessary tostouct a model that relates the dependent
variable to a vector of independent variables. gt model was employed in this study to

estimate the effects of the hypothesized indepengerables on food security status of farmers.

Twelve independent variables which are found taigaificant in the descriptive statistics were
included in the model. These variables were saldoyetesting the existence of multicollinearity
using Variance Inflation Factor (VIF) and continggncoefficients, in addition to their
significance in the descriptive statistics. Henite various goodness of fit was checked and
validate that the model fits the data. The liketilaatio test statistics exceeds the Chi-square
critical value at less than 1 probability level.iglmplies that the hypothesis, which says all
coefficients except the intercept is zero, wasctegt The value of Pearson Chi-square test

shows the overall goodness of fit of the modeésas lthan 1% probability level.

Another measure of goodness of fit of the modebased on a scheme that classifies the
predicted value of events as one if the estimatetgbility of an event is equal or greater than
0.5 and 0 otherwise. From all sample farmers, 9&werrectly predicted in to food secure and
food insecure categories by the model. The coyqutedicted food secure (sensitivity) and

correctly predicted food insecure (specificity) toe model were 95.1 and 87.9 respectively.
Thus the model estimated groups of food securefaod insecure accurately. The maximum

likelihood estimate of the parameters and the efifemdependent variables on the food security

status of sampled households were analyzed andrtessin Table 23.

The binary logit model identified seven significardriables out of the hypothesized twelve
variables that determine household food securiyustin the study area. Among the factors
considered in the model, six variables are founttaee a positive influence on food security
status of households and one factor, household wae found to have a negative influence on

household food security status (Table 23).
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Table 23: The maximum likelihood estimates of threaby Logit model

Variable B Sig. Exp(B)

Access to irrigation 1.324** 0.039 3.760
Age of household head 0.031 0.475 1.031
Household size -0.797*** 0.001 0.451
Dependency ratio -0.164 0.748 0.849
Cultivated land 6.084** 0.013] 438.597
Number of farm oxen 1.314** 0.018 3.720
Total livestock size -0.027 0.898 0.973
Food aid 0.002 0.210 1.002
Education status 0.554* 0.095 1.739
Access to credit 1.437* 0.098 4.207
Nonfarm activity engagement 1.264* 0.089 3.541
Training participation 0.006 0.992 1.006
Constant 3.628 0.036

-2Log likelihood 104.027

Model chi-square 92.73 0.000

Correctly predicted food insecur¢ 87.9

Correctly predicted food secure 95.1

Over all cases correctly predicte: 93

Note:*significant at 10%, **significant at 5%, **fgnificant at 1%

Source: Model output

These determinant factors are number of oxen oWwdMRIOXEN), total cultivable land size
(TOTCULAN), household labor availability (HHLABORgducational status of household head
(EDUSTHH), access to irrigation (IRRACC), accessredit (CREDITACC), and participation
in non-farming (NONFARM) activities. In light of & summarized model results possible

explanation for each significant independent vdeiaboe given as follows:

Total cultivable land size:In this study it was expected that a larger sizeuttivated land will

have more chance of being food secure at housdbuell. The logit result shows that the
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variable has a significant difference in respechafisehold food security status. It is found that
one of powerful variables which has a positive treteship with the food security status of the
household at 5% level of significance. This medra those households which have larger
cultivated land size are food secure than thosenbamaller land size are food insecure. The
cultivated land size in the study area is not Igtge minimum is 0.125 and the maximum is 1.25
and the mean is 0.60 hectares). Though it is sral result shows that it largely influences
household food security by an additional unit dtigated through any means of arrangements in
the study. It is due to the fact that in droughdr@ area like Gubalafto an increase in the size of
cultivated land plays a significant role to incredeod grains production which is needed to

cover household food demand per year.

Access to irrigation: The model measures the relation between the ugegstion users and
non-user and status of food security. This varigasitively influenced the food security status
of the household. The results suggest that becowramngrigation user on the household farm
improves the status of household food security%tlével of significance level. This can be
justified by the fact that in moisture stressedaaréke Gubalafto; getting moisture through
irrigation farmers will improve agricultural prodimn condition. Especially, smallholders can
enable to grow food crops a minimum of twice a y&ance increased consumable food source
of the household. So, it overcomes insufficiencyoafd availability mainly in drought or food
shortage circumstance at large. Here, the coafti@é the variable confirms that they will get

higher food energy by a factor of 3.076 being anfarget irrigation access.

Number of Oxen Owned Oxen are among the most important factors of ygetidn and as it
was expected it determine household food secuidtys of the study area. It is the fact that an
ox is the sole input of draft power for land pregiemm in their crop farming system. Hence, it has
significant contribution in supplying of food graior the household member. In agreement with
prior expectation, number of oxen owned by the bbokl affects household’s food security
positively at a probability level of 5%. The mohethumber of oxen available to households the
larger is the probability of being food secure. Positive sign of this variable indicates that the

contribution of oxen ownership towards ensuringdfsecurity.
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Household size:This variable was significant at 1% level of tesid a negatively related to
household food security status in the study ardas Tmplies that, other things remaining
constant, as family size increases by one persanlilkely probability to become food secure
decreases by a factor of 0.451. It is probably ttu@n increase in household size decrease
cultivated land per capita and in return decrehseavailability of enough food for a household.
It also exerts influence on demand of non-food gemhich has an impact on household food
security status.

Educational status of household headThis variable has positive impacts on food segurit
status of households and was significant at 10%l.Ié¥olding other variable constant, a change
in household head education level by one unit,aseeygrade, will increase a probability of being
more food secure by a factor of 1.267. The possiégification for this finding was that

educated farmers tend to use adequate knowledteeiinagriculture; especially farmers could
have an ability to operate and manage irrigatiostesys in modern way, which can propel
production and yield to meet the household food ateda than illiterate ones. Thus, being
literate reduces the chance of becoming food insgevhich makes them to be sufficient in food
than uneducated ones. This result is in agreemigtfivdings of Abebaw (2003) as stated that

education has positive and significant effect ondeiold food security.

Household access to creditThis is one of institutional factor that determifood security
situation of farm households .The logit model as@lyrevealed that credit has a significant
positive association with food security statusa(a@robability level of 10%). This is in agreement
with the prior expectations about the impact of diféerential access to credit service. This is
because a farmer who has access to credit canoonerbis/her financial constraints and can
purchase various agricultural inputs (mainly oxemming, improved seed and chemicals)
required for his/her farm production to produce enthrough purchasing of agricultural inputs.
The households with more access to farm credit lpoasibility to reduce the probability of
being vulnerable to food insecurity. The odds ratidavor of food security increases; other

things remain constant, by a factor of 4.207 as faouseholds get access to farm credit.
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Off-farm/non-farm income (OFFNONFI): This variable represents the involvement of an
individual from the household members in off/noarnh activities and utilized the generated
income in cash or in kind mainly for household foomhsumption purpose during the year.
Empirical findings indicate that off-farm/non-farimcome have effect on food security. In the
areas like Gubalafto, where the farmers face ceoluré, the benefit earned from off-farm
activities is an important means of acquiring fodte result suggests that households engaged
in off-farm activities are endowed with additionatome and less likely to be food insecure.
Consistent with the hypothesis, off-farm incomedsitively and significantly associated with

farm households’ food security status (at probgbléivel of 10%).

Hence, the econometric result gives a clue in thaables should be considered during

interventions in order to overcome the problemoafdf insecurity in the study area.
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6. CONCLUSION AND IMPLICATION

6.1 Conclusion

Given the significance of ensuring food securityhausehold level in Ethiopia, micro-level
analysis on identification of household food segudeterminants and the link between food
security and utilization system of small scalegiation must get due emphasis and considerations
in policy, research and development works. Thiptdrgpresents what has been learned from the
study as a conclusion and forwards possible imiptina for concerned stakeholders to address
the problem of food insecurity. The study was cated in North Eastern Ethiopia, where
majority of smallholders living in a situation féood gap of 3 to 6 months of period annually to

meet their minimum food requirements due to ernaticfall patterns accustomed in the area.

The study shows that average annual food avaifplfithe study area is 2877 Kcal per capita
per day, which is better than the national valuEO(&cal). On the contrary, the food insecurity
problem is observed at 29 % of sample householasjtal 605 kcal per capita of food energy of
per individual. There is an average of 24% calorseifficiency to fulfill the minimum national
requirement by small holders. On the contrary,iiiesehold’s food energy acquisition for those
households having irrigated agriculture is founthéchigher than rain-fed dependent households.
In general, in the study area, food security situais found with high variation situation (highly
food insecure to generally food secure status artemgample respondents) but it has good crop
farming potential resources for ensuring housefadd supplement. And it is observed that SSI
is one of the viable solutions to secure housefad needs in the study area, hence promoting
of smallholders in production of directly consunebbod grains is advantageous. The question
that may come is that why such gaps among smaéhgiidis it due to lack of addressing the

structural food insecurity causes of the area?

To this end, the attribute to the difference in $ehold food security status were not because of
differences in irrigation access alone. On toghdf, the study result disclosed that determinants
of household’s food security are characterized Isyirtttive socio-economic and biophysical

features of sampled households. In other wordsettmuseholds that maintain greater number
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of oxen, better household size, haves relativelyelaize of cultivable land, educated household
heads, who have access to credit, irrigation lar@articipated in non farming activities could

play an important role in improving food securitipation of the area.

From crop farming/agronomic point of view, it caznclude that there is good potential resource
suitable for intensive agriculture in the studyaal&e irrigation water, land, oxen and labor. In
the study area, it is observed that irrigation waecrucial and contributed to improve the food
security situation at household level. The analpsm/es that irrigation has a significant effect
on average calorie supplement at the householdl [Eke result shows that there are about 889
kcal differences among irrigation users and norrsus@nd the test verified that the higher
amount of food sources by irrigation user househal@ not due to chance. It is because of the

marginal differences in food crops cultivated frongated agriculture.

Hence, it is viable to advocate a farming systeoused on production of directly consumable
food crops centered approach through improved gupipinstitutional credit, assured irrigation

facilities and better extension support serviceshi study area. Apparently, food availability
can be assured by mainly boosting of food grairdpetion strategies. However, the recurrent
drought problem of the area which is accompaniedabyadditional pressure on the already
inefficient irrigation water application system dsato serious food shortage conditions. So,
without improving the existing irrigation water usgstem the long-term sustainability of food

security is uncertain.

The farmers practice under using the constructdds8i&me is mainly on but not as such in
satisfactory way and it can be said that it is ngadasimilar to the rainfed agriculture system.
The attitude of farmers in using improved agricdtunputs is promising but needs further
encouragement. Moreover, the local community inogs water use system is remarkable but
requires additional technical and management stigporelevant stakeholders. In the future

there is a need to make further scientific studiesropping pattern and selection.

To this end, significant problems that are challeggample households in irrigation agriculture
such as the long distance between their farm amgehpracticing of poor irrigation methods,

lack of on time canal maintenance and cleaning, fi@zing and poor crop selection have to be
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considered and addressed in order to use it eftigieand hence, improves the life of small
holders around the study ar8derefore, based on the assessments of the exstemario on
food security and irrigation development about &nea, it is intended to forward appropriate

strategies and ranges of intervention optionshénfollowing section.

6.2 Implications

This study has some implications for policy makiegimprove situation of household food
security and to enhance its linkage with irrigatfarming system. Hence, some of the options
that should be taken in to consideration are sugddselow.

Education is very important determining factor tisbw positive and significant impact to
determine food security status of households in shely area. The more household head
educated, the higher will be the probability of ealing family member and familiar with
modern technology. And it is central to adopt asg& modern agricultural technologies and
practices, agricultural information and instituraccessibilities which in turn increase and
improve farm household’s food production. Thus goweent has to give due attention for
training farmers through strengthen and establgsbith formal and informal type of education,

farmers' training centers, technical and vocatischbols.

The result of econometric analysis also revealad hlouseholds with oxen holdings are more
likely to be food secure. An ox is the main diadiwer source for crop land preparation that
directly contributes to betterment of food secustgtus of the area. Therefore it is imperative
that development strategy should able to give dtenton for livestock sector in availing of
oxen farming through credit and overall managenwnlivestock production that aimed at

improving food security status of people livingfdadwuha area.

The results of the study showed that concentratfanultivated land size was 0.60. These results
revealed that distribution of land size is equialdnd very small. Therefore, further
redistribution of land will not solve the problerhfood security in the study area since there is
limited land. Hence, other options should be looked in order to improve food security status

of the households like improving the quality of dathrough improved soil and nutrient
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management, promotion of effective utilization lo¢ ttonstructed irrigation scheme and creation
of rural employment opportunities. On the otherdyanhneeds to intensify small holder farming
system. In order to intensify the farm, farmerswudtidoe supported in provision of modern
agricultural technologies and inputs focusing taodioproduction status on their piece of

cultivated land to be able to get more yields pet area.

Moreover, the study result disclosed that it is am@nt to stress on non-farming activities to
supplement the agriculture sector so as to dewalgmin way of livelihood system in the study
area. Since the area has also potential livestss&tdlike camel and donkey) which is used for
transportation purpose and other alternative inegereerating activities. It might stabilize the

problem of excessive productive labor and rainfatiability faced in the area.

Sustainable food security intervention must notlede the improvement of production and
productivity of agricultural sector through usemigation. As the findings of this study assured,
irrigation and food security are positively andrsigantly related in the study area. Therefore,
development strategies and programs related wal &zcurity through agricultural production
should think about the importance of irrigation.nde, the development of small scale irrigation
activities should be further strengthened. Howewerthe irrigated agriculture the following
points have to be considered to utilize the fuflawty of the irrigation scheme:-

» Developing basic irrigation scheduling methodsféomers.

» Organize capacity-building activities to advance féwmers’ participation in irrigation water
management to upgrade their existing indigenousofayanagement system.

» The stakeholders in irrigation are important andoeon the provision of services in the form
of agricultural extension advice, input supply, apdssibly for technical and financial
support in repairing and maintaining of the scheme.

» Expansion and promotion of family planning progré&sasvices since household size affect
negatively their food security situation.

» Development of social infrastructures around S3leste so as to attract smallholders to
settle near to their farm so as to utilize the tmased irrigation scheme efficiently.

» Conduct studies and advice in cropping patternp-gvater-yield function and market
opportunities for crops produced around the area.
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APPENDICES

Annex 1 Food Composition Table for Use in EthiogRartur:

No Food and Description Local name Food energy
1  Tef, Eragrostis tef (Zucc.)Trott. T'yef,dibillig 358.90

2  Corn (maize) , Zea mays L. :white, whole grain qg@alo, nech 375.00

3 Sorghum, Sorghum spp.: white, whole grain Maghyilech 359.20

4  Wheat, Triticum vulgare vill.: white ,whole grairsindye, nech 362.30

5 Broad beans, Vicia faba L. :,whole, dried Baqybfen 351.40

6  Chickpeas,Cicer arietinum L.: whole, dried Shinabheifin  372.30

7  Lentils, Lenss culinaris Med.:, whole, dried Miisdifin 352.20

8 Peas.field,Pisum sativum L.: whole, dried Atéfind 355.30

9  Vetch,Lathyrus sativus L.: dried Gwayya,dereq .Ga7

Source: Ethiopian Health and Nutrition Researclitlte (EHRI)

Annex 2 Adult Equivalent Conversion Factor

Adult equivalent
Age Category Ratio
Male less than 10 0.6
Male 10 to 13 0.9
Male 14 to 16 1
Male 17 to 50 1
Male greater than 50 1
Female less than 10 0.6
Female 10 to 13 0.8
Female 14 to 16 0.75

Female Male 17 to 50 0.75
Female greater than 50  0.75

Source: Source: Institute Pan African Pour le Depahent (1981); cited in Strock et al. 199

Annex 3 Total livestock unit conversion factor

Livestock Average Biomass (Kg) TLU Equivalent
Camels 250 1

Cattle 175 0.7

Sheep/Goat 25 0.1
Horses/Mules 200 0.8

Donkeys 125 0.5

Source: Source: Storck, et al. (1991)
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Annex 4 Dietary energy availability of sampled HiH¥cal /person/day

IDNO GP GB GG FA Subtotal HL GU GS GV Subtotal NGA
1 3925 204 O 4154545 0 208 1581 0 1789 2755
2 7150 467 O 93 7710 0 208550 186 3942 3768
3 1243 178 O 0 1421 0 18242 0 427 995
4 1400 104 O 3191824 0 53 213 O 267 1557
5 2708 488 0 0 3196 0 19070 O 961 2236
6 3875 416 O 2714562 0 204 1102 0O 1306 3256
7 7305 482 O 0 7787 0 3456237 0 5578 2209
8 4966 147 O 5985711 0 225 1651 0 1876 3835
9 3854 229 O 1784262 0 179 1253 0 1431 2831
10 2999 218 O 0 3217 0 143000 143 1285 1932
11 2667 209 O 0 2876 0 213067 0O 1280 1596
12 1201 385 O 4492034 0 90 300 O 390 1644
13 5904 12240 0 7128 0 4431771 O 2214 4914
14 1387 221 O 4252033 0 107640 O 747 1287
15 1305 239 O 0 1544 0 93 373 O 466 1078
16 1150 267 O 3441760 0 115460 O 575 1185
17 2134 157 O 5312822 0 160 854 O 1014 1808
18 2824 224 O 0 3049 0 15363 O 916 2133
19 3493 489 O 3734354 0 187 499 O 686 3668
20 4484 124 O 3784985 0 158 1282 0 1440 3545
21 6042 122 O 0 6164 0 249757 0O 2006 4158
22 1757 72 0 4372266 0 110512 O 622 1643
23 2952 80 0 4083441 0 123984 O 1107 2334
24 3157 86 0 4373679 0 132 1228 0 1359 2320
25 2990 169 O 4583617 0 115920 O 1035 2582
26 2051 182 O 4642697 0 93 746 O 839 1858
27 2638 277 O 3753290 0 283 1130 0O 1413 1877
28 4554 124 O 0 4678 0 379012 0O 1392 3286
29 3238 140 O 3793757 0 143 1333 0 1476 2281
30 2725 133 O 4073266 0 136 545 O 681 2584
31 3243 183 O 3733799 0 187 748 O 935 2863
32 1990 195 O 3962581 0 149597 O 746 1835
33 1951 110 O 4492510 0 150 450 O 600 1910
34 3267 168 O 3433778 0 172860 O 1032 2746
35 3689 154 O 3684211 0 123 1230 0O 1353 2858
36 3339 336 O 4344109 0 145 1016 O 1161 2948
37 4598 167 O 0 4764 0 17A703 0O 1873 2891
38 3542 612 O 0 4154 0 299180 O 1476 2678
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39 2872 282 O
40 2362 168 O
41 3406 349 O
42 4722 144 O
43 12177 245 O
44 3652 146 O
45 7996 369 O
46 3614 152 O
47 5695 255 O
48 3875 179 O
49 7725 200 O
50 3338 160 O
51 2379 115 O
52 4135 267 O
53 4588 277 O
54 6546 144 O
55 8307 267 O
56 2373 175 O
57 6219 214 O
58 4715 219 O
59 4232 186 O
60 6043 267 O
61 996 138 O
62 6231 167 O
63 6488 95 0
64 3649 119 O
65 2728 106 O
66 3302 373 188
67 3422 75 0
68 5129 95 0
69 5055 122 O
70 3619 93 0
71 3674 104 O
72 5357 78 0
73 10296 371 O
74 8387 294 O
75 2108 278 O
76 1077 11970
77 885 588 O

GG FA Sub total

3973552
3922922
2714027
5885455
0 12422
3964195
0 8365
3874153
3396289
4554508
0 7925
4363934
3902884
4074809
3755240
0 6690
0 8573
3562904
3276760
3565290
3794798
0 6309
5601694
0 6398
0 6583
0 3768
0 2834
3754239
0 3497
0 5224
0 5177
0 3712
5314310
0 5435
0 10667
0 8680
2802666

449 2723

0 1473

HL GU GS
0 120 957
0 82 656
0 204 1090
0 295 1180
0 3345071
0 149 1311
0 378031
0 155 1574
0 170 2244
0 183 1286
0 272761
0 109 1341
0 118 791
0 204 1374
0 283 1524
0 294771
0 208318
0 134 374
0 164 2235
0 134 1626
0 143 1342
0 204192
0 0 281
0 17960
0 242158
12121 1213
56 108094
0 188 582
0 1541399
0 199981
24249 884
0 143286
0 107 1522
0 12A.798
253253 2794
0 229985
0 70 562
0 53 0
0 89 O

GV

o
o

OO0 00O D000 0O OO0 00O0OO0OOoOOoOo

o
o
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=
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125
190
160
0
0
150
0
0
0
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Sub total NGA
1077 2475
738 2184
1294 2732
1476 3979
5405 7017
1460 2734
3408 4957
1729 2424
2414 3875
1469 3039
3033 4892
1450 2484
908 1976
1579 3230
1806 3434
2066 4624
3522 5051
508 2397
2399 4361
1760 3530
1484 3313
2396 3913
281 1413
2131 4267
2549 4035
1516 2252
1258 1575
770 3469
1553 1944
2175 3049
1507 3669
619 3093
1788 2522
1917 3518
3300 7367
2360 6321
633 2034
53 2670
89 1385
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78 2383 135 O
79 2275 101 O
80 1171 143 O
81 1747 557 451
82 1789 88 0
83 2415 110 O
84 2175 95 0
85 3154 275 O
86 2067 91 0
87 4195 369 O
88 1500 91 0
89 759 124 O
90 3480 202 O
91 1929 93 0
92 4041 93 0
93 6466 327 O
94 12762 495 O
95 4008 177 O
96 3333 186 O
97 1608 13830
98 6218 214 O
99 4071 206 O
100 8065 93 0
101 7204 267 O
102 2864 231 O
103 2013 246 O
104 4055 221 O
105 4534 244 O
106 1735 950 293
107 3028 147 O
108 3422 151 O
109 3202 182 O
110 1850 922 O
111 4048 248 O
112 1441 93 0
113 4605 369 O
114 1920 104 O
115 5380 248 O

GG FA Sub total

0 2518
5132888
2921606
5383293
0 1876
2992824
0 2270
0 3429
25 2183
0 4563
1861777
0 883
0 3681
4742497
0 4134
0 6793
0 13257
1804364
5044023

259 3251

0 6432
3154593
0 8158
0 7471
1183213
3012560
4504726
0 4778
3653342
0 3175
3843956
3713756
3953168
2524548
1901724
1885161
3192344
0 5627

Source: Own computation, field survey 2011.

0

O O OO oo o

0

0

HL GU GS

69 421
103 618
73 439
108 216

89 716
113 900

97 592

103149

93 559

188524
93 O

9% 0

10851
76 770

143341

251715
2534599
181 1273
152 1023
33 272

164798
158 1274

19@873

273330
118 1180
80 604
90 1297

16748
55 598

15600
92 1085
93 940
132 529
190 1518
71 286
141 1164
107 640

190540

GV Sub total
69 560
0 721
0 512
0 324
0 805
0 1013
0 690
0 1255
0 652
0 1712
0 93
0 95
0 954
29 875
0 1484
0 1965
0 4852
0 1454
0 1175
0 304
219 2180
0 1433
190 3254
421 4023
0 1298
0 684
0 1387
0 911
0 653
300 1051
0 1177
0 1033
0 661
0 1708
0 357
0 1305
0 747
0 1730
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NGA

1958
2167
1093
2969
1071
1811
1581
2175
1530
2851
1683
788
2727
1622
2650
4828
8405
29011
2848
2947
4252
3160
4905
3448
1915
1875
3339
3867
2689
2124
2779
2722
2507
2840
1367
3856
1597
3898
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Annex 5 Contingency Coefficients for Discrete Exgltory Variables

Appendices

Constant ACCIRR EDUSTAU ACCCRE NONFARM TRAIN FOODAID

Constant 1.000 -0.526 -0.387 -0.142 -0.245 -0.258  -0.638
ACCIRR 1.000 -0.090 -0.047 0.186 -0.083 0.270
EDUSTAU 1.000 0.023 -0.157 -0.111 0.132
ACCCRE 1.000 0.005 -0.074 0.034
NONFARM 1.000 -0.066 0.093
TRAIN 1.000 -0.019
FOODAID 1.000

Source: Model output

Annex 6 Variance Inflation Factors (VIF) of Contous variables

Variables Tolerance VIF

HHAGE 0.581 1.720
HHSIZE 0.730 1.369
DEPRAT 0.813 1.230
CULLAND 0.647 1.483
OXENSIZE 0.487 1.052
TLU 0.478 1.092

Source: Model output

Annex 7 Research questionnaires
Questionnaire for the household survey
Part one: General information
Questionnaire identification number
Date of interview (Ethiopian calendar)
Name of respondent’s Kebele: 1) Derogeber 2) Lgsedelo
Name of respondent’s village/Got/
Sex of household head : (1) Male (2) female
Religion of household : 1) Muslim 2) Orthodox 3het(specify)
Marital status of household: (1)Married (2) Sin¢gg Divorced (4) Widowed
Are you an irrigation user/Alawuha SSI : (1) ye& No
Educational level of household head: (1) illiterég Literate (read and write only) ( 3) Grade 1
to 4 (4) Grade 5 to 8 (5) Grade 9 to12 (6) Othpecsy)
. Social status or responsibility in your communityl) Kebele Administration (2) Religious
leader (3) Local institution/CBOs (4) Traditionaaler 5) Elder (6) Agricultural cooperatives
administration (7) Water committee (8) otherse(sfy)
11. Age of household head/farming experience:
12. Total household size
13. Could you list out the age category of your houtsthtembers?

© N TN E

[EEN
o
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Age category (years) Sex Total
Male | Female

Individuals who are less than and equals 1
Individuals who are 1-14

Individuals who are 1-64

Elders who are over

1. Did all your household members participate in famgnivork? (1) Yes (2) No
If your answer is yes, how many of them engaged are under the age of 15to 64?7
3. Could you tell the total land size you have owneetctare)?

Land categor Cultivated lan Cultivated lan Grazin¢ | Total
(rainfed agriculture) | (irrigable land) land

N

Own

Part two: Food production and/or Agricultural produ ctivity status
4. How many of food grain wa8VILABLE for your family consumption purpose during thetpase
year production time (in Quintal)?

Name of| How How How many | How How | How How How
grain/crop | Many many grain many Many | many many many
grain grain obtained via| grain grain | grains grain lost | grain
Produced?| Bought? | gift or reserved | Sold? | given to| after post | gains
Remittance? | for others? | harvest? | as
seeding? food
aid?
Tef
Sorghun
Maize
Whea
Chick pea
Lentil
Bean:
other:

5. Have you gotfood aid as PSNP beneficiary or any emergency program to supght your
consumption gap? 1) Yes 2)no

6. If yes, for how long you received food aid for thast one year? 1) 3 months 2) 4 months 3) 5
months 4) 6 months 5) other (specify) thron

7. Do you have livestock? 1) Yes ND)

8. If yes, indicate the numbef livestock you have last year:-

Type of livestock

Oxer | Local | Bull | Heifers | Calve: | Goat: | Shee| | Came | Donkey | Bee! | Hen

Livestock cows
number
9. How did you operate your farming activity last y2dr) Using own oxen 2) Coupling with other
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farmers 3) Borrow from friend and/or relativesBf) contributing labor to a person who has oxen 5)
By sharing the land 6) Others (specify)

10. Had you faced unable to cover land under crop dshortage of oxen? 1) yes 2) No

11. If yes, how much of land size not covered by crops ? (hectare)
Part three: Agricultural Extension, Credit, Marketi ng and other institutional support services

12. Did you use improved seed varieties in past pradndime? 1) Yes 2)No

13. If your answer is yes for # 12, did you face a peobin using the improved seeds? 1) yes 2) No

14. If you faced a problem in using of improved seedsat are those?

15. Did you use inorganic fertilizer in past producttime? 1) Yes 2)No

16. Did you use chemicals to kill pests if you had alglem? 1) Yes 2)No

17. Had you get an extension support by developmentitagiiring 2009/10? 1) Yes 2) No

18. If yes for the above question, for how many timeytkisited your farm?___ (no of contacts)

19. What were the purpose of the DAS’ visits? uliiple answers possible) 1) To give an advice
on crop production 2) To give an advice on anipraduction 3)To give an advice on irrigation 4)
To give an advice on soil conservation 4) To atltaxes 5 ) Others(specify)

20. Is there Farmers training center (FTC) in your litga 1) yes 2) No

21. How far is the FTC distance from your residence in Km

22. If there is FTC, have you participated in the tiragnorganized last year? 1) yes 2) No

23. If yes, in which topics you had been trained frdm lists mentioned in the table below?

Training topics How many rounds you hav: | For how long you have taken (day:
been trained (numbers)

Agronomy

Livestock productio

Irrigation technolog

Natural resource managem

Soil and water conservati

Agricultural Marketing

Agricultural input:

Agricultural Credi

Post harvest crop managen

Others (specify

24. Had you got any type of credit (in cash or kindp009/107? 1) Yes 2) No

25. If your answer is yes for the above question, foatwpurpose you take the credit? 1) Purchase of
improved seeds 2) Purchase of fertilizer 3) Purelidichemicals 4) Purchase of oxen 5) Purchase of
small ruminant animals 6) Others (specify)

26. What were your sources of credit?

Name of credit source Response

Yes No

Agricultural service cooperativ
Local government ban
Traditional association (Iddir et
Local institution (Shelf help groug
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27.

28.
29.

30.
31.
32.
33.

34.
35.

36.
37.

38.

39.

Appendices

Ambhara Credit and Saving Instit
NGOs

Friends and relativ:

Other (specify

If you did not took credit last year, why you aret interested? 1) Fear of inability to pay back 2)
Lack of collateral 3) Lack of access to credit 4ytinterest rate 5) Since | have no shortage of
money 6) Others (specify)

Did you supply your product to market? 1) Yes 2) No

What are your market areas and its distance fram rgsidence?

Name /place of market| Was it your preferable | Distance from the market place

market place to your home (Km)
Yes No

Hare

Woldiya

Kobc

Mekele

Dessit

In what ways did you sell your farm products 1) ifigkto the local market individually 2) Through
service or producer cooperatives 3) Others (specify
Did you have transportation problem 1) Yes 2) No
How far is the distance from your home to the nraad? Km
What means of transport did you use to transpart peoduct to the market?

1) Human power 2) Trucks 3) Animal power 4) Othsgeecify)
Did you have market information center in your lem@a? 1) yes 2) no
Where did you get the information while you soldiyproducts?
Source of market information Responseg How often Per week
Yes | No | You got the service

Agricultural/Service Cooperati
Irrigation producer associatic
Government Cooperatives and marke
NGO«

Other:

Part four: Irrigation utilization and management system of the area

How long you have been engaged in irrigation adjtce?

How did you get the irrigated land? 1)governmedigtibution 2) Inherited from family 3) gift from
relatives 4) share cropping/purchase 5) othexci§p

What type of cropping patter you prefer in youigable land? 1) growing for subsistence or direct
consumable crops 2) growing of commercial/ highugaktrops 3) diversifying both cash and
consumable crops (4) other (specify)

What are the major reasons for adopting the crappéattern you mentioned above? 1) good yield 2)
high profit/price 3) since there is better availiiypiof inputs (4) appropriateness of the crop
/biological nature for that time (5) others (spgkif
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40. What is the amount of food production you got friorigated agriculture only?
Name of crop cultivate | Output of crop (Q | Consumed at home (¢
Tef

Sorghun
Maize
Whea
Chick pea
Lentil
Bean:

Gawyze

41. What type of irrigation method you use? 1) Flood®durrow 3) others ( specify)

42. Why you practiced the above mentioned irrigationthod? 1) slope of the land 2) soil type 3) nature
of climate 4) to use the water efficiently 5)to rhuwith the type of crop grown 6) since the
technology simple 7) since | have labour shor&)gethers (specify)

43. Do you get enough water for irrigation during adripds? 1) Yes 2) No

44. Which group of irrigation users getting more watdr?Head end 2) Middle end 3) Tail- end

45. How far your irrigated plot from the source of gakion water? in meter

46. How far is your irrigated land from your residertmahe? in walking hours

47. Have you ever faced any conflict in irrigation watse? 1) Yes 2) No

48. What is your contribution in the management of itgation scheme? 1) labour contribution in
cleaning and maintain of the structure 2) Moneytgbution 3) other (specify)

49. In your understanding what are the major challengesto use effective in utilizing the constructed
modern irrigation scheme? (Rank them)

Major problems Rank

Poor irrigation method practi

Weed probler

The distance form irrigable land to farmer’'s homeéry far so as to properly manéheir farming

Pest and disease occurre

Poor canal management and clea

Poor crop selection/patte

Lack of efficient extension supp

Lack of provision of improved see

High cost for purchasing of agricultural ing

Transportatiorproblen

Marketing probler

Free grazin
Part five: food insecurity and coping strateqgy of he area
50. Do you or any member of your family have off-farob? 1) Yes 2) No
51. If yes, indicate the type of work and annual income
Type of jobs Annual income (Br)

Weaving (spinnin¢
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Handcrafts (pottery, metal works, ¢

Livestock trad

Pity trade (grain, vegetables, fruits, €

Sell of firewood and gra

Agricultural employment, wage wc

Employment, paid on monthly basis (school gietc.’

Transport with pack anime
Traditional hair dressir
Other:

52. Did you face food shortage during last year? 1)2)ddo
53. During which months you had food shortage for thsti2 months?

Months
. g & | @ -
Time of food shortage % g g -g % § - -
s |8/5 k|23 8|5/8 ¢tlz|2
) O|lz|a|s L |lZ2|I<|2|- |- |<<
Months of food shortay
54. What do you think the main causes of food defiddf insecurity in your locality?
Causes of food insecurity/food shortage Response
Yes | No

Extreme variability in rainfall/Drough

Incidence of pest, diseases, w

Population pressu

soil ferity decline/ land degradati

Low economic status of the farmer/pow

Lack of alternative employment opportuni

Low educational level anawareness of farme
Inefficient marketing and other infrastructt

Lack of timely provision of improved technology apdor adaptability to the ar
Lack of access to credit and other agriculturauite
Lack of appropriate institutio/extension suppc

Checklists for Focus Group Discussion (FGD) and Keinformant Interview (KII)
Checklist for FGD
1. What are the major types of farming activities giar! by smallholders in the area?
2. How do you see the function of the constructedation scheme in availing of enough food for
target community?
What are the major challenges observed underiatlithe small-scale irrigation schemes?
What are the major determinant factors for prodyenough food at household level?
5. What is the influence of access to irrigation ompcproduction and employment opportunities for
rural household in the area?

A~ w

99



© N

11.

Appendices

What are the sources of irrigation water?

What is the role and number of irrigation schemeewase association?

What are the rules and regulation (bylaws) pradtlmgthe irrigation scheme water association?
What are the major constraints or draw backs ofwirrigation water in order of importance?

. What is the nature of conflict related to irrigativater and measures taken to resolve conflicts?

Is the irrigation water available throughout thanz
How is water distribution handled for all benefiiés? Who is more favored and who is not?
Why?

Checklist for Woreda level discussion
Could you describe please the role of your institutin the existing irrigation scheme
management system at Alawuha site?
How do you see the importance the irrigation schimbe economic well being and in particular
growing crops needed to improve the food supply?
What are the constraints observed in utilizationirafation water and the possible solution
needed to upgrade the potential of the scheme itgmarch as changes in irrigation method,
delivery and storage systems, adjustments in aogsrrigated acreages, or improved scheduling
in the delivery system? How do you see the curgentition of the scheme canals and structures
and its maintenance work?
Is the water available throughout the season amditigt determined to distribute for irrigation
users?
Are there existing water users organizations? Asy teffective in distributing water equitably
and efficiently? Are they capable of maintaining tirigation systems and collecting fees for
canal maintenance? What can be done to improvérexizrganizations?
How do you see the cooperation between all usexsvied in the operation, maintenance, and
improvement of the irrigation system?
What are the water laws of the region and the conitybylaws established to secure fair
utilization system among users?
What are the marketing activates given for smaltiéas like availability of price and marketing
information and tackling the marketing bottleneaksl problems in transportation?
Could you mention please an updated informatianhave about your Woreda such as:- Soils,
crops and climate (rainfall) situation of the ar8aasonal or weekly water delivery schedules;
Data on the actual irrigated area and beneficiaBesrces of income and distribution of income
in the community or group, alternative sources ofome, who are the poorest people,
Topography, water resources, local soils, climed@fall, forestry resources, existing irrigation
infrastructure and condition, Crops grown and chogpractices, Fertilizer used, source of seed
and reliability of seed sources, Irrigation presantl potential size of farms in the area and
distribution, Cash crops and subsistence cropgsifietion, Livestock present and distribution
in the community, feed and fodder for livestockceiaations, small animals raised, local
breeding practices, limiting resources of crop lebstock production.

Thank you!!!
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