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ABSTRACT

About 80% of the Kenyan population depends on atitice. Again 80% of the country is
arid and semi-arid lands (ASAL) and typically chdesized by low (100-1,200 mm per
annum) and erratic rainfall, high evaporation raéesl generally fragile ecosystems. The
Government of Kenya has identified irrigation as iarportant tool in addressing food
insecurity and enhancing households' income imuted areas. In the arid and semi-arid areas
there is much food insecurity due to over reliancerain-fed agriculture. In these areas
sustainable agriculture can only be achieved throwgll planned and operated irrigation
projects. Miriga Meru division benefited from thewgrnment of Kenya funds in improving
food self-sufficiency, and enhancing household mmes. The purpose of this research was to
determine the effect of small scale irrigation @us$ehold food security in MirigaMieru East
Division of Imenti North District, Kenya. The studpught to determine the effect of type of
crop grown, household income and cost of the itiegasystems on household food security
in Miriga Mieru East Division in line with the ecomic pillar of Kenya vision 2030. This
study used a descriptive research design. Thettpaglation of the study was1036 small
scale irrigation farmers in Miriga Mieru East Diwin, 3 extension officers from the Ministry
of Agriculture and 15 Executive Committee membefrghe three projects. The data was
collected from a sample size of 196 farmers usimgpke random sampling procedure. The
researcher used purposive sampling also to selexttéhsion officers and 15 executive
project committee members. The total sample sieel irs the study was 214. Primary data
was collected using household survey questionnakes informant interviews and focused
group discussions. Pre-testing of research tooks e@aried out to ensure that the questions
were relevant and clearly understood. Data wasyaedl using the statistical package for
social sciences. For the quantitative data, bosicrgetive and inferential statistics techniques
were employed for analysis. The qualitative dataktoonceptual content analysis process.
The strength and direction of a linear relationdt@pween the variables was analyzed using
Pearson’s correlation coefficient. The study fouhdt 50% of the farmers grew bananas,
25% grew French beans, 15% grew sweet potatoes W% grew watermelons. It was clear
that high value crops and subsistence crops atfdaeisehold food security to a very great
extent with a mean score of 2.978 and 2.932 reisppécusing a scale of 1-5. The study also
established that household income affected houdefoald security in Miriga Mieru East
Division to a very great extent(40%) as they eafmettveen Kshs20,001 — 30,000 per month.
Most (30%) of the farmers indicated that the cdghe irrigation system affected household
food security in Miriga Mieru East Division to aryegreat extent. It is concluded that there is
a positive relationship between food security amuektof crop grown, household income and
cost of irrigation system. The positive relatiopshindicates that there is a correlation
between the factors and food security with typerop having the highest value and cost of
irrigation systems having the lowest correlatiofueawith r-values of 0.794,0.652 and 0.735
respectively. The study recommends that farmeraldrembrace crop diversification so as to
increase crop portfolio so that they are not depeh@n a single crop to generate their
income and guard against food insecurity. This ystwill help Ministries of Agriculture,
Water and Irrigation, service providers, and thealocommunity for assistance and
effectiveness in management of existing irrigatwojects in improving food security in the
study area.



CHAPTER ONE
INTRODUCTION

1.1 Background of the Study

Global efforts aimed at ensuring food sufficiengyibcreasing staple food production have
adopted irrigated farming as one of the main ggiate Projections by FAO (2007) predict a
much slower expansion of irrigation in sub-Sahakdnca over the next 20-30 years (0.6%

per year) as compared with 1.6% per year reconaed 1960-1990.

The extreme variability in rainfall, long dry seasprecurrent droughts, floods and dry spells
pose a key challenge to food production. The sefgddence of farming on rainfall has been
a major cause of low food productivity, food shges, undernourishment and famine in sub-
Saharan Africa. The world’s hotspots for hunger gogerty are concentrated in the arid,
semiarid and dry subhumid regions of the world Whitepend solely on rainfall for food
production (Faurés et al., 2007). In large part®\iica, the fight against poverty and the
prospects to reach the Millennium Development GdM®Gs) has been the focus of

governments (Birner et al., 2005).

Irrigated agriculture has been a major solutiorduseaddressing water challenge affecting
food production in areas of unreliable rainfalltpats. Approximately 70% of the world’s
irrigated land is in Asia, where it accounts fomakt 35% of cultivated land. Of the total
cultivated area in Africa, estimated at 198 millioa, just 4% (slightly above 7 million ha) is

equipped with irrigation infrastructure (Svendséale 2009).

Irrigation has historically had a large positivepmat on poverty reduction and livelihoods, in
both urban and rural areas, producing relativelgaghfood for everyone and providing
employment opportunities for the landless poor @airs 2005). Through increased
productivity irrigation produces secondary benefits the economy at all levels, including

increased productivity of rural labour, promotidriacal agro-enterprises, and stimulation of
the agricultural sector as a whole (Faurés et2807). About 46% of the gross value of
global agricultural production comes from irrigat@eas, which makes up 28% of the total
harvested area (de Fraiture et al.,, 2007). Manye&xgthat the contribution of irrigated

agriculture to food production and rural developmenil increase in the coming decades
(Bruinsma, 2003).



Population growth is particularly high in emergisugd developing countries. This means that
these countries have an additional challenge irtingeghe Millennium Development Goal of
food security. They can overcome this challengeirmyeasing production in their own
region, combined with increased import of food, vehpossible. Research estimates that in
the coming decades, about 80-90% of the requirecc@se will need to be realized on
existing cultivated land and about 10-20% on nergglaimed land (Hussain and Hanjra,
2004).

Irrigation is expected to play an increasingly imtpat role in the agriculture of the
developing countries. At present, irrigated producis estimated to account for 20 percent
of the arable land (but about 30 percent of haedestrea because of its higher cropping
intensities) to contribute some 40 percent of totap production (nearly 60 percent of cereal
production). This share is expected to increasétopercent by 2030. The developing
countries are estimated to have some 400 milliorothland which, when combined with
available water resources and equipped for iregatrepresents the maximum potential for
irrigation extension. Of this total, about one halbme 202 million ha) is currently equipped
in varying degrees for irrigation and is so uselde Pprojections conclude that an additional
40 million ha could come under irrigated use, rajsihe total to 242million ha in 2030. In
principle, by that year the developing countriesulddbe exploiting for agriculture some 60
percent of their total potential for irrigation. tdaally, the harvested area under irrigation will
increase by more (33 percent), following fuller iation of the potential offered by

controlled water use for multiple cropping.

In Africa, agriculture forms the backbone of most the continent’'s economies,
providingabout 60% of all employment. During thestladecade, per capita agricultural
production has not kept pace with population grov@onsequently, as per the Food and
Agriculture Organization's (FAO’s) assessmentsthat end of the 1990s, 30 countries in
Africa had over 20% of their population undernoked, rising to 35% in the 18 worse
affected countries (FAO, 2012). In terms of absluimbers, between 1997-99, 200 million
people were malnourished, with 194 million of them®ople living in sub-Saharan Africa
(SSA). The food gap estimated at 17 million ton2@0 was filled by imports (14.2 million
tons) and food aid (2.8 million tons) at a cosu&$18.7 billion. In 2001, close to 30 million

people required food emergencies due to droudgbtsj$ and civil strife.
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According to the FAO (2007) sub-Saharan Africa hasirrigation potential of about 42
million hectares of which only 17% is developed.eTaverage rate of expansion of the
irrigated area over the past 30 years was 2.3%mauim. Expansion slowed to 1.1% per year
during 2000-2003 but has since picked up as atresutnewed investments by multilateral
and bilateral donors and foundations (Makombe, 20t0sub-Saharan Africa there is thus

great potential for expansion of irrigated agriatet

While investments in irrigation have yielded sigraint impacts in terms of improving food
security and poverty reduction in areas such aghSeast Asia and East Asia, the same
cannot be said for sub-Saharan Africa (Hussain R@R&gions such as South-East Asia have
almost exhausted their irrigation development pizérmaking the potential irrigable land in
Sub-Saharan Africa a major hope for the world irmte of feeding the future population
(FAO, 2007).

Development of the agricultural sector in Africatierefore seen as central to combating
hunger, reducing poverty, and generating economouvity (through the reduction of food
imports and the boosting of exports). However, pgeg in the sector can only be achieved if
the main constraints are successfully addressdatling variability in climate, limited access
to technology, low levels of rural infrastructunedapoor institutional structures. Other areas
that need addressing are the poor political ansth@o@ governance, the need to introduce
supportive policy and legislation, the need to dgveural entrepreneurship capacity, combat
HIV/AIDS, mobilize savings for investment and impeothe performance of cash crops
(Kay, 2001).

Until recently, irrigated agriculture was almosthsively supported by the state. However,
government-managed (large- and small-scale) schéanes generally performed far below
expectations and most of the time, initial capitabts have not been recouped and the

financial returns have not been able to cover diggrand maintenance (OandM) costs.

Meanwhile, privately developed and managed (sneale3 irrigation schemes in most of the
SSA countries show that there is business potefaigbrivate entrepreneur involvement in
irrigation. Groups of farmers or water users' asgmns (WUAS) running parts of irrigation

schemes for which responsibility was transferredtitem by government, can also be

considered as operating private irrigation schenResent developments have shown the
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increasingly important role of these new operatdiswever, for private operators to
functionefficiently, a clear institutional framewwors required — in many parts of SSA this

framework is not in place.

According to Demese, Getinet, GoshuandYaddesa(2@b8)current yield levels by rural

smallholders is not able to produce to fulfill theiinimum food requirements since one-third
of the rural household owns less than 0.5 ha ohifag land that are dependent on rainfed
agriculture system. Similarly, a research made &gshet al (2005) confirmed that the food
production status of the country has to be doubile@025 as compared with the current
level of production so as to meet the food demafd$e growing population of Ethiopia

concurrently. Otherwise, continuing with the protloie momentum, supplying the required

amount of food for the population will be a chatierat large.

Hence, resolution of both the short and long tesodfshortage situation of the countrybrings
to apply modern agricultural mechanisms so as twsbproduction and improvethe overall
economic, social and institutional contexts of toaintry (Mekuria, 2003).Tothis end, the
large food deficit situation of the country both rational and householdlevel cannot be
resolved on rainfed agriculture alone (Desta, 2003dye to this fact, theEthiopian
government has been involved in irrigation develeptrworks to improve thesituation of
agricultural production level mainly focusing inodight-prone affected areasof the country
since the mid of 1980s (Woledeab, 2003). A prioritygiven for irrigation by the current
government to promote multiple croppingof food aadh farming systems in order to cope
up with the problem of climatevariability and ensdiood security at household and national
level (MoFED, 2010).

Irrigation in Kenya has a long history spanningrod#@0 years. Records reveal that irrigation
in Kenya has existed for many years in West Padong River Tana, and Baringo districts.
Rice irrigation activities also existed along riwedleys such as Kipini, Malindi, Shimoni and
Vanga. This was in the era of slave trade"(&6ntury) where slaves were used to construct
the rice schemes. Asian workers building the Moraldairobi Railway line also started
some irrigation activities around Makindu and KilavéNIB, 2010). Currently, Kenya's total
irrigated area is about 80, 000 hectares. Publicpaivate small-scale irrigation is still less
than 50, 000 ha. The estimated potential is maze@ 00, 000 ha, meaning that there is a
long way to go (NIB, 2010).



Research by the International Food Policy Resehustitute (IFPRI) in the Gambia, Kenya
and Rwanda showed that cash crop production cait resignificant increases in household
improved household food security (Kennedy and Hddd892). Ngigi (2002) disclosed that
in Kenya for the two decades agricultural productias not been able to keep pace with the
increasing population. To address this challenge liggest potential for increasing
agricultural production lies in the developmentimigation. According to the same study,
irrigation can assist in agricultural diversifieati enhance food self sufficiency, increase
rural incomes, generate foreign exchange and peogiiployment opportunity when and
where water is a constraint. Ngigi concluded thatihajor contributions of irrigation to the
national economy are food security, employmentt@eaand improved foreign exchange

earnings.

In Kenya irrigation may be seen as both a majoseaaf and an important solution to the
country's increasing water scarcity and water imsgc On one hand, irrigated agriculture in
Kenya accounts for 76 percent of the water ressurcged and thus irrigation itself is
aggravating water scarcity. On the other hand, mdipg irrigation is one of the most
important ways out of this situation, because imyndbcations rain-fed agriculture is no
longer able to generate adequate yields and thdresging food insecurity (WRI, 2005).
MirigaMieru East division has been facing substrdifficulties in producing adequate food
and cash crops to feed the residents and geneiame respectively. This is attributed to
unreliable and insufficient amounts of rainfall. eTKenyan government in partnership with
IFAD and German government, through the Ministry Wfater and Irrigation has
commissioned three major irrigation schemes indivesion namely; Kioru-Giaki, Thuura-

Giaki and Gachua irrigation projects to addressdtehallenges(NIB 2010).

1.2 Statement of the Problem

Sub-Saharan Africa has an irrigation potential lnbwt 42 million hectares of which only
17% is developed. While investments in irrigatiavé yielded significant impacts in terms
of improving food security and reducing povertyareas such as South-East Asia and East
Asia, the same cannot be said for sub-Saharan afiespite several investments in
irrigation from governments (colonial and post-co#d), multi-national donor agencies and
private investors, irrigation development in Suthv&an Africa has been slow. Except for a

few countries in northern Africa, Madagascar andtBdAfrica, the potential for irrigation
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development has not been effectively tapped incAfrOut of a total arable land of about 874
million hectares (ha), the current area under mediagater and land development totals 12.6
million ha, or 3.7 % of the surface area of SSAspite of this potential, and the demand for
more dependable sources of water, the developmgritrigation has not picked up.

Furthermore, existing irrigation farms operatewt-sptimal levels.

According to IFAD (2008), there has been a deciméhe food production in various areas
especially in the relatively arid areas due to alienchange. This has in turn led to a decrease
in productivity of rain-fed agriculture. Populatiancrease, deforestation and frequent land
distribution has affected agriculturalproductionkenya. This is reflected in a decrease in
household production, a decreasein grazing landseaactity of manure. That is why in most
occasions; food insecurityquickly turns into faminehen there are some climatic
irregularities (Seleshi et al, 2005).Thus, it hasdme a common phenomenon to appeal for

emergency food assistance foracutely food insgoeogle in Kenya.

So far, studies on analyzing contribution of irtiga on food securityimprovement have
been focused on large-scale irrigation schemeshmviere establishedand managed by the
state (Selesh et al., 2005).Cognizant to this &ttt of effort has been made by government,
development partnersand communities to improvddbd security situation of smallholders
through creatingaccess to irrigated agriculture.Batording to the assessment made by the
regional concerned bodies who verifiedthat mosthef constructed irrigation schemes is
found at zero level of practices and theoveraltllaoverage is below 50% of its planned
capacity although expansion efforts isongoing yiaeal government until now (Muluken,
2005).

There is so much effort and investment in ruralevagupply for irrigation purposes to
improve rural household’s foodsecurity through ioyad productivity. The Kenyan
government through the Ministry of Water and Irtiga appreciates the role of irrigation in
enhancing/increasing crop production thus assistingoverty reduction, food security and
improving the overall quality of life for the rurgopulations. It is from this fact that the
government started an irrigation programme knowthassmallholder irrigation programme
through the bilateral cooperation agreement betwdnen Kenya government, Germany
Development bank and IFAD (IFAD, 2008). In Meru @outhe programme started its

operations in September 2005.In spite of all theffmrts, food insecurity still prevails. More
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than 30% of all Kenyas are food insecure (UNFAO y&n2005). Miriga-Mieru East
division was selected as a beneficiary under thagyramme with a purpose of increasing
agricultural production, income and subsequentbdfsecurity. My study therefore sought to

establish the effects of the irrigation projectshis division on household food security.

1.3 Purpose of the Study

The purpose of this studywas to determine the efiésmall scale irrigation on household

food security in MirigaMieru East Division of ImemMiorth District, Kenya

1.4 Objectives of the Study

The specific objectives of the study were:

1. To determine the effect oftype of crops grownon dedwld food security in

MirigaMieru East Division

2. To establish how the household income affect hanldefood security in

MirigaMieru East Division

3. To assess the effect of cost of the irrigation eayst on household food security in

MirigaMieru East Division

1.5 Research Questions

This research study sought to answer the followjngstions;

1. What is the effect of type of crops grown on howdeliood security in MirigaMieru
East Division?

2. To what extent does household income affect houddbod security in MirigaMieru

East Division?

3. What is the effect of cost of the irrigation systeon household food security in

MirigaMieru East Division?

1.6 Significance of the Study

It is important to evaluate how irrigation schenhedp in increasing agricultural production
and its contribution to generate income, assettioreand improving the living standard of

the rural households. The significance of the stisdyhat it attempts to provide realistic
7



information on the overall issues of small-scatgyation development in the study area and
for formulating future strategies on smallholdeigation investment.

In Kenya, numerous public and civil society fundedd security and irrigationprogrammes
have been implemented at national and local leieesmeliorate foodinsecurity and hunger.
Hence, assessing the household food security isituean help toidentify and understand this
basic aspect of well-being of the population andirtftormgroups or areas with severe
conditions so as to take solution by concerneddzodi

Particularly, this study can help public officialpplicy makers, service providers, and
thelocal community at large to assess the changiegds for assistance and the
effectivenessof existing programmes in the studgaarMoreover, at grass root level,
determining thefood security status of the hous#hobmprising the community can provide
anindispensable tool for assessment and plannihg.ifiplications of increasing irrigated
agriculture are significant. Knowledge of the hydgical impact of up-scaling irrigated
agriculture on downstream users will be essenual decision making and negotiating

tradeoffs between competing water uses.

Irrigation is an important input in household fosekurity. It is through the use of irrigation
that farmers are able to increase their farms aljuial productivity. Study on effect of
irrigation on food security will help farmers idégt various irrigation techniques and
approaches which lead to a high cropping interthitis improving the status of household
food security. This will ensure farmers reap maxiyjndrom their farms thus reducing
poverty and hunger. The result can be also used agputfor researchers involved in similar
thematic area to further knowledge generation inepts related to irrigation development

and food security in Kenya and other parts of toeldv

1.7 Limitations of the Study

Some target respondents failed to give the requim®rmation during data collection due to
the nature of the data and the subject matter.@m&tionwas the difficulty in getting proper
responses from sample respondents concerning inéeveé directly because respondents
were not willing to give true information by relagj to social assistance, despite all the
efforts made to alleviate the problem. The researdiowever worked at winning the
confidence of those involved in this research lwngj them the reasons for the research and

assured them of confidentiality.



Communication was also a problem due to languagéebaand education level of the
respondents. The researcher however used localpieters from within the interview

locations. Local school leavers were also engagadee to help in data collection.

The descriptive research design was used as tearobsinvolvedanalyzing social issues and
interviewing the respondents in their natural settiwhich was time consuming. Time
constraints and financial limitations were all esieaced, but this was solved by organizing
the groups to be visited into three areas andttidy $as limitation ofonly using current year
crop production information rather than time sedaa of thearea.Moreover, the vastness of
the region, remoteness of the selected sample samelgs from oneanother and poor

transportation system were also some of theliromatiduring the work.

1.8 Delimitations of the Study

The study focused on effect of small scale irrigaton household food security in Kenya.
The area to be studied is in Imenti North DistriglyfigaMeru East division occupied by
irrigation farmers each irrigating one acre of lahdough support from donors and Kenya
government to fight poverty through increased chogpntensity. The farmers are sharing a
common water source and are well organized throthghir Irrigation Water Users
Associations(IWUAS).

1.9 Basic Assumptions of the Study

Theresearcher assumed that the respondents adswnerejuestions to the best of their
knowledge and correctly in spite of the subjectteratHe also assumed that the sample

selected represented the views of the general atpual

The researcher also assumed that the instrumerdat® collection were appropriate and that
the results of the study will provide a guide te ttommunity, the government and other

development partners in the use of small scalgaition to address food insecurity.



1.10 Definition of Significant Terms

Food Access Refers to the way in which different people obtauailable food. Normally,
the way of accessing food is through a combinatbmeans. This
may include: home production, use of left-over kscpurchase,
barter, borrowing, sharing, gifts from relativesydaprovisions by
welfare systems or food aid.

Food Availability Thismeans that food is physically present becausas been grown,
processed, manufactured, and/or imported.

Food SecurityThis is achieved when it is ensured as “all peopiall times, have physical,
social and economic access to sufficient, safe mmdlitious food
which meets their dietary needs and food prefeefmean active and
healthy life.

HouseholdRefers to a person or a group of people livindimmdame residence
Irrigation Is the artificial application of water to the latwdfacilitate crop growth.

Smallscale irrigationls irrigation on plots less than one acre in \Whiarmers have the
major controlling influence using a level of teclogy which they can

effectively operate and maintain.

Traditional irrigation Thisrefers to those schemes that have been imit@tel constructed
by farmers using the knowledge and resources élaileo them.
Farms under traditional irrigation are in many amgtes, characterized
by temporary diversions/ structures and channetsbndt following
formal engineering designs and as a consequencg,nmtacontain

optimum grades and cross-section.
1.11 Organization of the study

The study is organized into five chapters eachainimg specific information. Chapter one
introduces the background of the study, statemititeoproblem, purpose and objectives of
the study, research questions, significance ofsthdy, limitations and delimitations of the
study, basic assumptions and the definition ofigant terms. In chapter two, a literature

review concerning concepts and issues on smak sgcajation and food security, its impacts
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on global, national and household food securitgiscussed. Chapter three covers research
methodology, describes the research design, tapggtulation sampling procedure,
instruments and methods of data collection,datdysisaand ethical considerations of the
study. Chapter four presents results of data aisady=l interpretation. Chapter five gives the

summary of the research findings, discussion, emi@hs and recommendations.

11



CHAPTER TWO
LITERATURE REVIEW
2.1 Introduction

The relevant literature consistent with the objexgiof the study is reviewed in the chapter.
The chapter presents a review of the related titezaon the subject under study presented by
various researchers, scholars, analysts and autingpsrtant issues and practical problems
are brought out and critically examined so as temeine the current facts. This section is
vital as it determines the information that linketburrent study with past studies and what
future studies will be needed to explore so asrtprove knowledge. It also contains the

conceptual framework and research gaps.
2.1.1 Small Scale Irrigation

According to FAO (2007) irrigation is defined ag tartificial application of water to thecrop
for the purpose of food and fiber production ovenowy deficiencies in rainfall andhelp in
creating stabilized agriculture. Irrigation devetmgnt could also be defined as acase of
agricultural development in which technology intames to provide control forthe soil
moisture regimes in the crop root zone in ordeadhieve a high standard ofcontinuous
cropping. A working definition of irrigation for th paper istherefore as defined by Uphoff
(1986) “Irrigation is the practice of applying wat® soilto supplement the natural rainfall

and provide moisture for plant growth.

Before embarking on defining small-scale irrigafignis useful to come across atdifferent
criteria used to categorize and classify diffetgpes of irrigation. Around theworld, scholars
use different standards for classification of iatign schemes. Regardingthe ways of
supplying water, flood irrigation, furrow irrigatio sprinkling or sprayirrigation and drip

irrigation are identified (Nigussie, 2002). Irrigat may also becategorized using other

criteria such as ownership, economic objective mndernity.

Turner (1994) also points out that irrigation systecan be classified according to size,source

of water, management style, degree of water cgnsource of innovation andtype of
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technology. Most authors, however, agree that quscef local management andsimple

technology should be combined with size.

Moreover, small-scale irrigation can be definedragation, usually on small plots, inwhich
small farmers have the controlling influence, usadevel of technology, whichthey can
operate and maintain effectively. In terms of mamagnt, there are three broadtypes of
smallholder schemes: government-managed, farmeagealh and jointlymanagedschemes.
Farmer-managed schemes are developed either by woitynor bygovernment but owned
and managed by farmers' irrigation management cttewsi orwater users' associations with

minimal government interventions.

Small-Scale Irrigation is, therefore, farmer marthgarmers must be involved in thedesign
process and, in particular, with decisions aboutnib@ries, the layout of thecanals, and the
position of outlets and bridges (Tafesse, 200&iniar fashion, Brown (1992) defined SSI
as: Farmer-managed irrigation schemes of afew leghsiquare meters to a several thousand
hectares, developed, operated andmaintained byidiidils, families, communities, or local
rulers and landowners,independently of governmant generally for the production of
basic food or fibercrops and vegetables for localkats. Indeed, small-scale schemes are

defined asschemes that are controlled and manggte lusers themselves.
2.1.2 Household Food Security

Food security is a situation that exists when afigle, at all times, have physical, social and
economic access to sufficient,safe and nutritiaasl fthat meets their dietary needs and food
preferences for an active and healthy life (FAG)Z0VHO, 2011). At the household level,

food security implies physical and economic acdesfoods that areadequate in terms of

quantity, nutritional quality, safety and cultueaiceptability to meet each person's needs.

Studies on assessment of food security can takerelit level of unit of analysis, atnational,
regional, community, household and individual levebince collecting preciseinformation
for each individual might be impossible or too tgsespecially in poorcountry like Kenya,
there is an option which is widely practiced indogecurityresearch. This is a study starts at
household level analysis by applying a weight (Aelgiivalent scale or ratio ) to adjust to its

composition and drives weighted per capitaestiniddeobs, 2009). Hence, it is worthwhile
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to look at the concept of household foodsecuritcsithis study’s center of attention is at
household level.

The concept of household food security is a moreent development and the bulk
ofliterature dated from 1980s equating nationaldfeecurity with food self-sufficiency is
aproblem that needs to be clearly understood. Maytries those used to be consideredas
self sufficient in food were found to be food insex due to the fact that they eitherlack an
efficient food system or the capacity to the leeélfood entitlement. Thisindicates that
attaining macro-level food self sufficiency does ensure the achievementof household food
security (Getahun, 2003)

Therefore, food security strategy has to addressiséfwld-level food production
andinvestment in food production and storage. ThHes&ever, are essential but notsufficient
vehicles for solving household-level malnutritiondahousehold foodinsecurity problems.
Ayalew (2003) indicatesthat household food secuminly conditioned by factors, which
are related to theprocess of acquisition, housghr@durement strategies and socio economic
condition ofthe society. With regard to this, theykelements that are critical to household
foodsecurity are availability and access. The faorme further influenced by the
differentsource of food and handling patterns whiclilitate the time dimension of
foodavailability in the household.Besides, houseéhd identified as food secured if
entitlements of demand for foodsecurity is gre#it@n food needs, which is defined as the
aggregation of individualrequirements. At indivitidavel, the definition is much more
straightforward. Anindividual is food secure if s her food consumption is determined by
claim theindividual has on household food source.

Jacobs (2009) defined entitlements as a set ahalige commodity bundles that aperson can
commend in a society using rights and opportunitied he or she faces. Thismeans, what
can a person produce, buy or borrow, given whay thwen and whatsocially and state
regulations allow them to do with that. He idewtifi four maincategories of entitlement,
namely, trade based entitlement, which describeat vemindividual can buy with the
commodities and cash they own; production basetkEment, which describes the right to
own what one produces with one own resource;irdrgcé or transfer entittement which
refers to the right to own what is willingly giveplothers as remittance, bequest, as well as

transfer from state such as social security,pessiand food distribution. All these
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entitlements give an individual control overres@uwehich they can use.Generally, the most
common indicators to household food security amedfavailability,food consumption or
access and composite food security. Measuring fmmlirity interms of food availability

focuses on national or household agro food outpstpply(Jacobs, 2009).
2.2 Theoretical Review

Theories are set of ideas that describe a sodiadt®in, and theories gives a directives on
what needs to be done to deal with a particulablpro. As Africa lags behind other regions
in adoption of technologies, particularly, irrigatifertilizer and improved seed verities, as a
result the numbers of food insecure people wilise by 2020, and those of malnourished
children will increase correspondingly(Rukuni, 2DOAs one of the reasons access and
efficient utilization of land is indicated.Not onlyrat land has not been used as source of
resource in much of Africa but also landenhancentast not been a priority for African
farmers (Maxwell, 2001). At countrylevel, irrigatiavith higher yields can allow countries to
grow more of their own foodand be less dependentumports especially in view of the

common occurrence ofdroughts in the region.

Development of agricultural water resources brisigaificant changes at various levels,from
farm to national levels. These are changes in mtiolu patterns, land and propertyvalues,
expansion in the use of improved agricultural isp(guch as high yielding varietyseeds,
fertilizers, pesticides, etc.) and expansion inrale@conomic activities throughbackward and
forward linkages. The impacts of these changes geagtly from one levelto another. Some
of the impacts are confined to only farm level, hothers spread tothe whole project
command and others spread to wider region and mrelstate ornational level. Where

conditions are favorable use ofirrigation can raibe incomes of smallholder farm

households by reducing productionrisk and farm autfiversification, thereby encouraging

farmers to gain the benefits ofgreater speciabmatind commercialization at the same time
enabling farmers to adaptproduction concerned orkeh@emand and higher prices (Hasnip
et al., 2001).

In areas where communities and households depeadjteat extent on agriculture fortheir
livelihoods, access to irrigation is a necessany, ot a sufficient condition forpoverty

alleviation. For instance, access to other produacinputs and services by thepoor and

15



marginal farmers is also important to enhance hisnef irrigation for povertyalleviation. In
line with this, Birhanu and Pedy (2003) also intkchthe need forpolicy and institutional
interventions to boost the impacts of irrigationasoto enhance itscontribution to sustainable
livelihoods of rural people. According to these tems, thiscould be achieved through
household asset building by strengthening market¢ss; bypromoting high-value crops, and
improving farming systems by providing extensiondt@chnical support to smallholder

irrigation.

Therefore, the challenge that Kenya faces in tasfrfeod insecurity is associated withboth
inadequate food production even during good raiaryend natural failures due toerratic
rainfall. Therefore, one means by which agricultym@duction can be increasedto meet the
growing food demands is through increasing agmnealt yield and increasingcropping
intensity. Increasing yields in both rain-fed amibated agriculture andcropping intensity in
irrigated areas through various methods and teclgied are themost viable options for

achieving food security in Kenya (Mekuria, 2003).
2.3 Empirical Review

Even though land augmenting impact of use of itiiga has been studied in terms
ofincreases in crop yield, income, diversificatiand generating off-farm activities
bydifferent scholars, specific empirical studies ¢me contribution of irrigation to
householdfood security measured in terms of calagquisition is very scant or almost

nil. Therefore, this empirical review is boundedyotd these studies.

An Impact study by Desta (2004) revealed that doution of irrigated agriculture toincome
is about 70 % in the highly irrigated villages asnpared to 60 % in two otherlow irrigated
areas. At the same time, the absolute size of @grral income is also thehighest in the
highly irrigated village despite the lower landowst@p size and cultivatedholding by more
than 30 % over the low irrigated village. The shafegriculturalincome (in terms of both
owned and cultivated land) is also found to inceeagh theincrease in irrigation intensity of
the village. The highly irrigated village has highmerhectare agricultural income by over

50% over the low irrigated village.
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An econometric analysis of the link between irrigat markets and poverty bysmallholder
vegetable and Fruit Production in the North Omo &o8NNPR findingssuggested that
promoting small scale, low cost and labour-inteasikrigation projects andbuilding the
capacity of farmers are very important for redugnayerty in the cashgrowing rural areas of
Ethiopia (TadelandDebel, 2006).In household foodusty, irrigated agriculture plays a
crucial role in the sustainablelivelihoods of rucaimmunities. Improvement in access to
irrigation water serves as apowerful tool to divfgrivelihoods and reduce vulnerability for

smallholder producers(Birhanuand Pedy, 2003).

There are five key dimensions how irrigated agtiumalcontributes to socioeconomic uplift of

rural communities. These are production, incomesaorption, employment, food security,

and other social impacts contributing to overallioyed welfare (Hussian, 2004).The same
author in the same year notes that irrigation camebt the poor throughraising yields and
production, lowering the risk of crop failure, agenerating higher andyear-round farm and
nonfarm employment. It can enable smallholdersdimpa morediversified cropping patterns
and to shift from low-value subsistence productiorhighvaluemarket-oriented production,

which increase income of household. Furthermoregp&liv, 2003) explains use of irrigation

will enable farm households to produce highvalugpsr in most cases vegetables, which
eventually increase crop income. Increasedincomeates consumption stability since the
farmers will have access to purchaseenough fooddosehold.

On the other hand, farm households who participaté@rigated agriculture would able
toincrease crop production through increased usecarfiplementary inputs (such as
highyielding variety seeds, fertilizers, pesticidedc.), which enables them to produce
moreand retain food for household consumptionawailability of food in household will
beenhanced. Access to irrigation also creates goramity for rural farm households
toproduce crop throughout a year since water waél #vailable for crop to grow
wheneverneeded, that means risk of crop failunedsiced. Hence, the household will not
faceconsumption shortfall, as production of crops possible during off periods where
foodstocks are depleted.

Shiferaw et al (2004) in their analysis of housdhflod security determinants inSouthern
Ethiopia, they concluded that the supply-side \@eis were more to determinethe household

food security than the demand-side variables. éir study adopting ofimproved technology,
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having better farm size and land quality were foandmportantrole in ensuring household

food security in the study area.

Epherm (2008) studied determinants of household gmxurity in SekotaWoreda usinglogit
model. The study found that poverty household feedurity in the north easternpart of
Ethiopia were strongly associated with various @@zonomic and bio-physicalfactors that
influence the food security status of householdsewagge of household head,dependency
ratio, size of cultivated land, total number ofelstock owned (excludingoxen), number of
oxen, manure application, land quality index anentr’s knowledgeon the effect of land

degradation on food security.

There are direct and indirect linkage between ati@n and poverty. Directlinkages operate
through localized and household leveleffects, whereindirect linkages operate
throughaggregate or sub-national and national leweglacts.Irrigation benefits the poor
through higher production,higher yields, lower redkcrop failure, and higher andyear-round
farm and non-farm employment. Irrigationenables IBrollers to adopt more diversified
croppingpatterns, and to switch from low value kaproductionto high-value market-
oriented production. Increasedproduction makes faeailable and affordable for thepoor
(Muluken, 2005).

The preceding description of irrigation types ib<&aharan Africa may paint a picture that
irrigation development is well on course. Howewenis is not the situation as irrigation
development in sub-Saharan Africa happens to bsltveest in the world (FAO, 2006a). As
a result sub-Saharan Africa has the highest patetatiaccelerate irrigation development in
comparison to other continents to help solve ptegonorld food shortages. However,
projections by FAO (2007) predict a much slower angion of irrigation in sub-Saharan
Africa over the next 20-30 years (0.6% per yeart@spared with 1.6% per year recorded
from 1960-1990. These predictions are informedhgyrtumerous challenges facing irrigation

development in sub-Saharan Africa.

Ayalew (2011) did a study linking small-scale iatgpn and household food security in
drought prone area of North East Ethiopia a casdysof Alawuha Irrigation Scheme in
GubalaftoWoreda, North Wollo Zone.In this thesis, atempt made to identify household

food security status and itsdeterminants in onalrofuight prone area- GubalaftoWoreda.
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Moreover, the linkagesbetween Small Scale Irrigatemd household food security in
provision of food energyassessed. A multi- stagatifed sampling procedure was used to
select 115 samplehouseholds from both irrigatioarsisand non-users living within the
targeted kebeles. Acombination of quantitative gsiallike descriptive statistics, Household
Food BalanceModel, binary logit model and quaht&tstudy were used to reach at reliable
results byusing data gathered from both primary aedondary sources. The survey
resultrevealed that 29 % of sample households wWeoel insecure and 71 % food
secure.There is huge gap in food calorie availgbiianging from 788- 8405Kca in the
studyarea. Food insecure households were foundite An average of 24% food gap in
termsof dietary energy, which is needed to fulthle national minimum requirements.
Theaverage per capita calorie supply for irrigatisers was found substantially increasedby
889 Kecal, which is about 42 % percent of the mimmrequirement of food calorierequires
by an individual. The use of SSI was found siguaifity related to householdfood security
situation in provision of household dietary eneagyl taking a lion share inthe proportion of
study areas major consumable from food crops ptamlucThe logitmodel revealed that
household size, educational status of household, reanber offarm oxen, cultivated land
size, engagement in non-farming, access to irngandcredit service were found significant
determinants. Correspondingly, the study discldsdthe long distance between irrigated
land to farmers residence, lack of cleaning andteaance of scheme, free grazing , poor
irrigation methods and crop selection werethe megorstraints in the irrigation farm. SSI is
one of the viable solutions tohousehold food supplet and hence promoting of

smallholders to produce directlyconsumable foodhgres advantageous.

Tsegaye et al (2005) did a study on the impacthadlisscale irrigation on household food
security: the case of Filtino and Godino Irrigat®ochemes in Ada Liben District, East Shoa,
Ethiopia. Irrigated production is far from satidfay in the country. The country's irrigation
potential is estimated at 3.7 million hectare, diah only about 190,000 hectare (4.3 percent
of the potential) is actually irrigated. The aimtlé studywas to identify the impact of small-
scale irrigation on household food security basediata obtained from 200 farmers in Ada
Liben district of Ethiopia. Different studies reled that access to reliable irrigation water
can enable farmers to adopt new technologies aedsifly cultivation, leading to increased
productivity, overall higher production, and greateturns from farming. In the study area

also about 70 percent of the irrigation users aoel fsecure while only 20 percent of the non-
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users are found to be food insecure. Access tgaiidn enabled the sample households to
grow crops more than once a year; to insure ineckasd stable production, income and
consumption; and improve their food security stafilse study concludes that small-scale
irrigation is one of the viable solutions to sechoeisehold food needs in the study area but it

did not eliminate the food insecurity problem.

In Kenya, given the tremendous potential for imjmgv horticultural crop production,
farmers have demonstrated their interest in priacticrigation by opening schemes through
their own efforts.

2.4 Type ofCrops Grown

The introduction of new cultivated species and ionpd varieties of crop through irrigation
is a technology aimed at enhancing plant produgtivjuality, health and nutritional value
and/or building crop resilience to diseases, pegirisms and environmental stresses. Crop
diversification refers to the addition of new crops cropping systems to agricultural
production on a particular farm taking into accotima different returns from value-added
crops with complementary marketing opportunitiesajdi driving forces for crop
diversification include: increasing income on smédrm holdings, withstanding price
fluctuation, mitigating effects of increasing cliteavariability, balancing food demand,
improving fodder for livestock animals, conservatiof natural resources, minimising
environmental pollution, reducing dependence onfafin inputs, depending on crop
rotation, decreasing insect pests, diseases amd pveblems and increasing community food
security(Hall, 2003). New crop species diversifggproduction systems which need to take
into account availability and quality of resourcascess to technologies, household related
factors, price and market related factors, insthdl and infrastructure related factors
including irrigation, rainfall and soil fertility.

Breeding new and improved crop varieties usinggation technologies enhances the
resistance of plants to a variety of stresses ¢batd result from climate change. These
potential stresses include water and heat stressy walinity, water stress and the emergence
of new pests. Varieties that are developed to trésése conditions will help to ensure that
agricultural production can continue and even impraespite uncertainties about future

impacts of climate change. Varieties with improvedritional content can provide benefits
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for animals and humans alike, reducing vulnerapbitlit illness and improving overall health
(Mengistu, 2007).

The aim of crop diversification is to increase cpmptfolio so that farmers are not dependent
on a single crop to generate their income. Wheméas only cultivate one crop type they are
exposed to high risks in the event of unforese@naté events that could severely impact
agricultural production, such as emergence of pastiisthe sudden onset of frost or drought.
Introducing a greater range of varieties also ldadfiversification of agricultural production
which can increase natural biodiversity, strengimgrihe ability of the agro-ecosystem to
respond to these stresses, reducing the risk aif aadp failure and also providing producers
with alternative means of generating income. WitHiersified plot, the farmer increases
his/her chances of dealing with the uncertainty/@nthe changes created by climate change.
This is because crops will respond to climate sgéesan different ways. Whereas the cold
may affect one crop negatively, production in ateraktive crop may increase (Getahun,
2003).

Irrigation of low value crops like cassava doesprolvide that much incomecompared to the
cost of piped water supplies (Moriarty andButtertivpr2003). Higher value crops are
preferable. Also,beneficial use of water by pooogle who may not be served by other
systems and for whom any diversification ofliveliluis is critical should be encouraged.lt is
commonly believed that crop diversification amonga#iholder farmers is incompatible with
maintaining or improving household food securityenhcash crops are included in the new
crop mix (Fleuret and Fleuret, 1980). The main eoncis that food availability of
smallholder farm households will be affected by theplacement of food crops by cash
crops. It has been postulated that the househaltherability to food insecurity and dietary
inadequacy may be increased, particularly whendimld food availability does not change
much in response to higher household income frosh caops. Household labour inputs per
hectare are often higher for production of castpsrthan for basic food crops; thus the
household's daily energy requirements, particuliiyse of women and children, may be
raised. Increased female employment may lead tocest child care, with detrimental
nutritional consequences for small children (Popki®80). On the other hand, the need to
migrate seasonally to find off-farm employmentikely to be reduced when cash crops are
introduced, with positive benefits resulting fronoma social interaction within the household

and lower incidence of morbidity.
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A consistent body of evidence from different seftinndicates that the income effects from
agricultural transformation in the subsistence @eetre positive and can reduce income
inequality among diversified smallholder farmenmsiflink and Alarcon, 1992). However, in

spite of higher economic returns to household nessu(land and labour) from cash crops
compared with basic staple crops, a number of isksmallholder farmers are associated
with increased commercialization. These includeoime loss from crop failure, market price
variability over time, weak and inefficient markegi institutions and higher input

requirements, and thus greater need for credit eattension services, both of which are

typically lacking for farmers with little land.

The key to preventing negative food availabilityeets of diversified farming is significant
yield increases in food crops, which will offsetetieduction in land allocated for the
production of these crops. In Guatemala, farmessiyming a diversity of crops raised maize
yields by using additional labour and by increadexgilizer application as a direct result of
the adoption of new technology (von Braun, Hotchlkiad Blanken, 1991). This supports the
general point that farm-level specialization leadsthe adoption of new technological
production techniques and thus to yield increabksvever, agricultural technologies may
have different nutritional impacts, and sole emjghasa production expansion may not result

in nutritional improvements for the rural poor (Dalvand DeWalt, 1987).

Even if yield increases offset the reduction indlatlocation, the total household availability
of own-produced foods will decline when the shdrtotal production that the household sets
aside for it