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ABSTRACT

Irrigation is one means by which agricultural pradion can be increased to meet the growing
food demand in Ethiopia. Small scale irrigationbiscoming the main mechanism in livelihood
enhancement discourse especially in recent timenie rainfall pattern is becoming erratic
in the country. The study examines the impact of small scale itiogaon the livelihood of rural
farm households in Enderta district, Tigray regibiséate, Ethiopia. It focuses on how small
scale irrigation could improve the livelihood asself farmers. The study also looks at factors
that affect small scale irrigation. To address titgectives of the study household survey, focus
group discussion, informant interview and fieldwatbservation were used to collect data at
community, household and individual levels. Thelamis is undertaken using statistical tools
such as mean, percentage values, maximum mininmgt; gest, on top of qualitative analysis.
The findings of this study revealed that there ignificance difference in income of crop
production in irrigation user than non irrigationser households at 5% level of significance of
3.2 t-value. However the non irrigation user housdda compensated through higher income
from off farm and nonfarm activities. There is ngndficance difference in annual household
income between the irrigation user and non irrigatiuser households. This shows that the
irrigatiion households are not effectively utiligithe irrigation scheme to increase their income
due to various factors. The main irrigation congtita are inadequate farmers’ knowledge and
experience on irrigation development, water logeulgh unstable canal, lack of water users’

committee that manage the irrigation scheme, watgging, and input supply and use.

Key words: Livelihood, Small scale irrigation, water users’mamittee, household, income



CHAPTER ONE
INTRODUCTION

1.1 Background

Ethiopia is predominantly an agrarian country with vast majority of its population directly or
indirectly involved in agriculture. Agriculture ithe country is mainly rainfall dependent,
traditional and subsistence with limited accessagpicultural technologies and institutional
support services (Desta, 2004).

The development of small-scale irrigation is onetloé major intervention areas to boost
agricultural production in the rural parts of theuntry. According FAO, 2003 small scale
irrigation is found to help farmers to overcomenfall and water constraint by providing a
sustainable supply of water for crop production bwestock, strengthen the base for sustainable
agriculture, provide increased food security to rp@@mmunities and contribute to the
improvement of human nutrition.

Ethiopia endows water resources which have 12 tasins with an annual runoff volume of
122 billion nT of water and an estimated 2.6 - 6.5 billiofl of ground water potential, which
makes an average of 1575 of physically available water per person per yewever, out of
4.3 million hectares of irrigable land only 5% iader utilization in the country. This shows
indirectly that most of the water resource of Efidois underutilized though irrigation
agriculture is taken as a main strategy to tadideproblem of the growing demand for food crop
production in Ethiopia (Seleshi et al. 2007).

The dependence of most of the farmers on rain-fgdcw@ture has made the country's

agricultural economy extremely fragile and vulnéeaBue to rainfall variability in drought porn



parts of the country there is a partial or a totap failure which causes mostly food and feed
shortage (MOWE, 2011).

During the last twenty or more years, millions éfiépian households have been suffering from
continuing misery, characterized by recurrent dhasighat led to shortage of food and severe
famine and high levels of malnutrition and fooddagrity. Among various region of the country,
Tigray Regional state is one of the areas that weverally affected by frequent droughts. In this
Region, about 621,000 households, constituting @@éu%, of the total population is food
insecure and seriously threatened by recurrentgitowhich hit the region every 3-4 years
(Hagos, 2003)This is one of the major challenges in rural depeient as well as how to
promote food production to meet the ever-increasiegiand of the growing population under

the situation of variable and erratic rain fallshe Region.

Thus, exploiting of the irrigation potential of tikeuntry in general and the region in particular
has been taken as major component of the Growtil eartsformation Plan (GTP) of the country
to increase agricultural production and produgtivittrough promoting and construction of
irrigation infrastructure.

In response to severe environmental degradatiopulption-resource imbalance and food
insecurity the Regional Government of Tigray hasated different rural development programs
at household level. Among others small scale ridimersions and micro dam construction
through different projects (Sustainable Agriculttaad Environmental Rehabilitation of Tigray
(SAERT) and Relief Society of Tigray (REST)) wengtiated since 20045ince May 2004, 86
Small scales and 41097 Water Harvesting Schemes sosstructed in different parts of Region

(Seleshi et al, 2007).



In the last 10 years, a massive scale up of mevell water harvesting and diverting
development in Ethiopia such as above ground tarpgards, earth dam, bore holes, shallow
wells, deep well runoff diversion and river divenss are found in different places used for

different purposes: particularly in food insecloealities.

Irrigation has many functions such as increaseg production and achieves higher yields, and
reduces the risk of crop failure if rain fails. also multiplies the positive effect of other input
such as fertilizers and pesticides on crop yidddsause small scale irrigation makes households
to generate more income, raise their resilience,imsome cases change their livelihoods. With
increased investment in the country’s irrigatiofrastructure and water management practices,
resources could contribute significantly to incregsagricultural production and productivity

(Hussein and Hanjra, 2004).

Small scale irrigation development has shown thinoug the developing world that it can be
used as a key drought mitigation measure and ashele for the long-term agricultural and
macro-economic development of a country. Successhalll scale irrigation schemes can result
in increased productivity, improved incomes anditiah, employment creation, food security
and livelihood improvement. However, assessmestw@ll scale irrigation schemes is needed in
order to be able to identify their performance apdcify their factors of efficiency and also help

for future irrigation development.

1.2 Statement of the problem

Agricultural production in Ethiopia is primarily irafed, so it depends on erratic and often

insufficient rainfall. As a result, there are fregqu failures of agricultural production. Irrigation



has the potential to stabilize agricultural productnd mitigate the negative impacts of variable
or insufficient rainfall.

Population growth causes agricultural activitiepands into marginal land, which leads to
forest, land and water degradation. This envirortaledegradation can reduce agricultural
productivity, which in turn worsens food insecurityh order to respond to growing food
demand, food production should increase. The threthods to increase food production are:
increasing agricultural yield, increasing the avéarable land, and increasing cropping intensity
(number of crops per year). Irrigation has the pud to increase both yields and cropping
intensity in Ethiopia (Awulachew et al. 2010).

The development of water resources for agricultymatposes (irrigation) is rising rapidly.
According to BCEOM (1998) Ethiopia had an estimatetsl of 161,000 hectares of irrigated
agriculture, of which 64,000 hectare is in smalitecschemes, 97,000 hectare is in medium-and
large-scale schemes and approximately 38,000 leeidannder implementation. Currently, the
Ethiopian government gives more emphasis to sngalesirrigation as a means of achieving
food self-sufficiency (MOFED 2010). .

As stated by Banik (2006), there is the need toesgly question the effectiveness of current
development efforts. It is worthy to assess to, hthe already existing small scale irrigation
schemes, have been performed in terms of improwpan the livelihoods of the people as an
immediate intervention measure as well as theig kenm viability for the communities utilizing
them? The assessment of the effect of the irrigatheme to the improvement of the lives of
the people in the Enderta District of the TigraygRke of Ethiopia with evidence from the

Semha scheme, delimited the scope of this studg.s€kection of the irrigation scheme for this



study is determined partly by the fact that it benused by a large section of the rural people in
the respective communities in the district.

According to Enderta district bureau of agricultueport (2012/13) the irrigation area of the
district is 7696ha that have 12881 household beiaeies. Semha diversion was constructed in
2004 G.C with the discharge capacity that canatagabove 80hectares of land. At this time the
scheme is irrigating 48ha of land for 281 benefiem Like any other irrigation beneficiaries,

the household of the study area are expected beefited from the irrigation scheme.

However, most of the households of the irrigatimmesne did not observed to utilize the
irrigation opportunity and many of them are stdliant on food aid and Productive Safety Net
Programme (PSNP) rather to utilize being becomértigation potential beneficiaries.

Based on this the researcher has intended to adsessfect of small-scale irrigation on the

livelihood of farm households of the study area.

1.3 Objectives of the study

1.3.1 General Objective

The overall objective of the study is to assess ithpact of small scale irrigation on the
livelihood of rural farm households of Enderta dcit

1.3.2 Specific objectives of the study are:

v" To lookout the impact of small scale irrigation dme livelihood assets of farm

households

v' To identify the basic factors that influence snsalile irrigation utilization by the farm
households

v" To suggest possible solutions for future planning anplementation



1.4 Research Questions

In order to address effectively the above statadysbtbjectives a set of research questions are

raised to guide the research process.

v' To what extent does the small scale irrigation KGbates in improving livelihood assets

of the farm households?
v" What advantages can be derived from the small gcigation participation?
v" What is the farmers’ perception on the contribufivigation to their livelihood?

v' What are the basic factors that influence smallesiceigation in the study area?

1.5 Scope of the study

The study is conducted on one small scale irrigasite. It is in small scale and limited mainly
focusing on irrigators and adjacent non irrigattrat can represent irrigation areas of similar
scale but it may be difficult to apply to otherdarscale irrigation areas. Major focus is given to
the impact of river diversion base small scalggation on the livelihood assets of farm house

holds and factors that affect their utilizationrfrarrigation in the study area.
1.6 Limitations of the study
The study focused on households of a specific @@aanunity. Therefore, the selected sample

household heads may not adequately represent #naatéristics of all other diversified rural

irrigation user farmers.

The study focuses on river diversion only that migbt applicable for dams in case of siltation

and outlet operation problems.



In addition, detail information on household makpossession and incomes may not perfect

and covered by the study.

1.7 Significance of the study

Irrigation could serve as a viable solution to addrthe problem of food insecurity by boosting
agricultural production. Based on this premiseithiopia and in other parts of the world, large,
medium and small-scale irrigation schemes have lmmstructed and made available for
increasing agricultural production and productivity

Development researchers have emphasized thattionganables to increase income for farmers,
create employment opportunities and increase forexchange earnings (Desalegn 1999:9).
However in many parts of Africa and in Ethiopia, shaf the areas intervened by such
infrastructure development are still being repottete suffering from shortages of food supply.

The study is intended in identifying, analyzing,dadocumenting the socio-economic and
institutional factors affecting irrigation developnt that contributes its part to the existing body
of knowledge. Secondly, it provides a base for gleni makers through the comparisons of
positive and negative effect of irrigation with pest to similar areas in specific. Thirdly, it

provides directions for further research, extensod development schemes that will improve

the benefit from irrigation.

1.8 Organization of the paper

The paper is organized into six chapters. The fitgpter introduces the background of the
study, statement of the problem, objectives ofstiuely, research questions, significance and the
scope of the study, limitations and organizationhef study. The second chapter deals with the

review of related literatures. The third chaptesatibes the background of the study area. The



fourth chapter constitutes the materials and methGthapter five describes on the results and
discussions of the study. The chapter describas-goonomic aspects of the irrigation user and
non irrigation user households in the study ardf®ces of irrigation on the human, natural,

financial, physical and social livelihood capitaad the factors that affect the small scale
irrigation. And in chapter six a summary and coemu is made by addressing the main issues,

problems and findings of the study.



CHAPTER TWO

REVIEW OF LITERATURE

2.1 Irrigation

Irrigation is the artificial application of water to soil fahe purpose of crop production.
Irrigation water is supplied to supplement the wateailable from rainfall and the contribution
to soil moisture from ground water. It is a mearyswhich agricultural production can be
increased to meet the growing food demands thraugkasing agricultural yield, increasing the
area of arable land, and increasing cropping intieris is a socio-technical event where farmers
have major controlling influence and a means byctiagricultural production can be increased
to meet the growing food demand through artifioredans in the absence or presence of rainfall
by reducing water stress on crops. Irrigation isna@thod by which land moisture may be
maintained by supplying water to the intended famd! In this case, water for agricultural
production can be sought from flowing rivers, collen of rainwater by building dams and

reservoirs and pumping up from the ground. (MicH&£7:1)
2.1.1 Irrigation development

Irrigation is an ancient agricultural practice whiwas extensively used by a number of early
civilizations such as the ancient Egyptians, (Grdv@89). Punnet (1982) argued that irrigation
has been carried out for centuries around the ghobldt started with traditional methods like the
Sakia and Shaduf Ancient civilizations developeens that supplied water for farming. Troeh et
al (1980) said that as early as 500BC the Egyptaitisvated land made fertile by the flood

waters of the Nile River. By about 3000BC they lhadt Canal system that carried water from

the Nile to their fields. This was after the reatian that they had been recurrent droughts in



Egypt and many dry parts could not reserve enoogl for the whole year. Large irrigation
systems also had been constructed by that timeauits pf China, India and South-west Asia.
According to Miller (1982), irrigation therefore diéitated the growing of crops in the flood
plains of the Nile valley so that supplementarydfamuld be accessed. An increase in crop
production in almost every year as a result bectmeattracting feature for the country to
increase irrigated lands. Recent years has seanceease in the use of irrigation to facilitate
cultivation in semi-arid and arid regions.

Irrigation is an age-old art in Nile valley. It wasacticed for thousands of years in the Nile
Valley. Egypt claims to have the world's oldest damit about 5000 years ago to supply water
for house hold purpose and irrigation. At that tib@esin irrigation was introduced and still plays
a significant role in Egyptian agriculture. Zewde al. (2007) indicated in their study that
irrigation has been practiced in Egypt, China, &ndnd other parts of Asia for a long period of
time. India and Far East have grown rice usingation nearly for 5000 years. The Nile valley
in Egypt, the plain of Euphrates and Tigris in lwagre under irrigation for 4000 years. Irrigation
is the foundation of civilization in numerous regso Egyptians have depended on Nle
flooding for irrigation continuously for a long ped of time on a large scale. The land between
Euphrates and Tigris, Mesopotamia, was the bre&dba®r the Sumerian Empire. The
civilization developed from centrally controlledigation system (Schilfgaard 1994).

Evidence also shows that irrigation in China wagupeabout 4000 years ago. There were
reservoirs in Sri Lanka more than 2000 years oklfak back as 2300 BC, the Babylonian Code
of Hammurabi provided that 'If anyone opens higation canals to let in water, but is careless
and the water floods the fields of his neighbor, dhall measure out grain to the latter in

proportion to the yield of the neighboring fiel@ther indicator for irrigation development is

10



found in the stony-gravel limestone desert of tlegd®V area in Israel. Remnants of these ancient
irrigation systems date back from the Israelitaque(about 1000 BC) and from the Nabattean-
Roman-Byzantine era (300 BC to 600 AD). In the abseof permanent water sources, the
ancient farmers developed 'runoff' farm systems tised sporadic flash floods for irrigating

(Shanan 1987).

2.1.2 Importance of Irrigation

Modern technology spurs ways for confronting thieefof natural and man-made disasters by
using irrigation development structures. Henceymalmer of advantages of irrigation are known,
some of which are briefly presented below:

a) Irrigation enables to bring uncultivated landgler cultivation. Bhargavea (1980:48) states
that irrigation facilitates extending the areaafd under cultivation,

b) The use of irrigation contributes to stabilikgctuation in food supply. Scientific management
of irrigation water provides the best insuranceregaveather—induced fluctuations in total food
production (Michael, 1997:3)

c) Irrigation facilitates agricultural productiontensification. FAO (2000: xii) described that
irrigation scheme helped to increase agriculturadpctivity of a given land in Africa such as in
Zimbabwe, and this can be explained by the levelmiit needed and utilized.

d) Irrigation helps to diversify product types. Maresearch findings (FAO, 2000) attempts to
prove that choices of crop types could be facdiaby irrigation and increase food variety and
availability.

e) Irrigation can facilitate to provide alternatimepping pattern decision between cash and food

items (FOA, 2000: 10).

11



f) Irrigation provides the chance for increasingdme. It is found that existence of irrigation can
increase income by creating more employment sintelabour intensive. Irrigation can create
or increase employment opportunities especiallyfase irrigation is found to be labour

intensive FAO (2000).

g) Irrigation makes it possible to grow cash crapisich give good returns to the cultivators than
the ordinary crops they might have grown in theeabse of irrigation FAO (2000).

h) Irrigation in Ethiopia is basically used for igdting the negative impacts of drought in
susceptible to danger areas (Desalegn, 1999:43jedver Desalegn argue that with sound

management and careful planning, irrigation useirrgumove the livelihood of rural poor.

2.1.3 Water Resource and Irrigation in Ethiopia

Ethiopia has a long history of traditional irrigati systems. Simple river diversion still is the
dominant irrigation system in Ethiopia. According Gebremedhin and Peden (2002), the
country’s irrigation potential ranges from 1.0 tdb 3nillion hectares but the recent studies
indicate that the irrigation potential of the caynis higher. According to Awulachew et al.
(2010), estimatethe irrigation potential of Ethiopia is 4.3 milliohectares. In Ethiopia
traditional irrigation schemes cover more than @38, hectares whereas modern small-scale

irrigation covers about 48,000 hectares.

The total annual water resource of the countrysisrated at 122 km3, of which 76.6 km3 drain
into the Nile basin. The usable ground water res®is estimated to be 2.6 km3. There are 12
major river basins that have their own irrigatiastgmtial. Most of them flow to Sudan, Eritrea,

Lake Turkana and Somalia except Awash basin, wisieindorsee (FAO, 1995).

12



Table 2.1 Irrigation potential in the river basof€Ethiopia

(Respective recent master plan studies)

Irrigation potentials (ha)

Basin
Small scale | Medium scale Large scale Total

Abay 45,856 130,395 639,330 815,581
Tekeze N/A N/A 83,368 83,368
Baro-Akobo N/A N/A 1,019,523 1,019,523
Omo-Ghibe N/A 10,028 57,900 67,928
Rift Valley N/A 4,000 45,700 139,300
Awash 30,556 24,500 79,065 134,121
Genale-Dawa 1,805 28,415 1,044,500 1,074,72
Wabi-Shebele 10,755 55,950 171,200 237,905
Denakil 2,309 45,656 110,811 158,776

Total 3,731,222

Source, IWMI, 2010, Water resource potential iniéjtia

The challenge that Ethiopia faces in terms of fowm@curity is associated with both inadequate
food production even during good rain years (pnoblelated to growth of population), and
natural failures due to erratic rainfall. Therefdrereasing arable land or attempting to increase
agricultural yield alone cannot be a means to pi®viood security in Ethiopia, due to
environmental impacts (expansion into marginal Jasheforestation) and unpredictable natural
factors (climate). Ethiopia has also to combines¢havith enhancing water availability for
production and expansion of irrigation that candléa security in terms of getting a reliable
harvest as well as intensification of cropping (rong more than one per year). This should be

combined with improved partitioning, storage and water-retention capacity to increase plant
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water availability, and use of rainwater to overeoarratic rainfall especially in the relatively
higher rainfall areas of highland Ethiopia. There also important other ways to reduce risk for
farmers (social, economic, spatial diversity) aod the government (trade, buffer, pricing),
Awulachew et al (2005).

Irrigation and improved agricultural water managetngractice could provide opportunities to
cope with impact of climatic variability enhanceoguctivity per unit of land, increase the
annual production volume significantly. Irrigategkigulture started in Ethiopia in the 1960 with
the objective of producing industrial crops (sugane and cotton) on large-scale basis. In the
country farmers however, had already been pragticiigation by diverting water from rivers in
the dry season for the production of subsistene® forops as traditional irrigation. The
experience in modern small-scale irrigation (SSyelopment and management started in the
1970s by the Ministry of Agriculture (MoA), in respse to major droughts, which caused wide
spread crop failures and consequent famine. Therseauld be used to reduce family risks that
are associated with crop failures resulting fromudihts. Currently government gives emphasis
to develop the sub-sector to fully tap its potdstiny assisting and supporting farmers to
improve irrigation management practices and themptmn of modern irrigation systems,
Teshome Atnafie (2006). Although irrigation potahtin Ethiopia is estimated at 3.7 million
hectares under conventional gravity irrigation,rdin water harvesting and supplementary
irrigation, ground water use, and water liftinghteologies are considered, it is believed that the
potential could be more than the estimated hectdites current level of irrigation development
is about 250,000 hectares, with further plannedniiementation.

According to Teshome Atnafie (2006), currentlyigated agriculture produces less than 3

percent of the total food production of the countmich is very low. Thus the government has
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revised its strategy for irrigation developmenthatite target to added 274,612 hectares by 2016,
Awulachew et al (2005), the ministry of water res®s is currently undertaking a total of
thirteen irrigation projects located in differentarjs of the Country. They constitute
approximately a total area of 493,603 ha and egedo be completed before the end of the
irrigation development program planning period @18, Teshome A. (2006). This revised target
is mainly related to large and medium scale irfggatand it is expected that the small scale
irrigation sub-sector which is under the MinistfyAgriculture and Rural Development will also
strive similar targets.

Although irrigation has long history in Ethiopidnet traditional small-scale schemes are simple
river diversions. The diversion structures are mafitary and subject to frequent damage by
flood. 'Modern' irrigation was started at the begng of the 1960s by private investors in the
middle Awash valley where big sugar estates, faaid cotton farms are found. With the 1975
rural land proclamation, the large irrigated farmesre placed under the responsibility of the
Ministry of State Farms. Almost all small-scaleégation schemes built after 1975 were made
into Producers' Cooperatives.

Over the last decade government agencies and N@@sihtervened to develop new irrigation
schemes and improve the indigenous irrigation selseby constructing more stable hydraulic
structures. However the focus mainly on the develmt of physical structures not on the

software and extension works that highly affecesghstainability of the irrigation schemes.

2.1.4 Types of Irrigation and their Selection

There are different types of irrigation schemes:ifistance, traditional and modern. Traditional
irrigation schemes were developed in differentgpaftthe world by communities as a response

to climatic challenges over time. Since there can different criteria for dividing such
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interventions, a number of classification can bawar. For example, irrigation schemes can be
classified on the basis of their structure, into yroups: River diversion and Dam construction.
Others distinguish betweeimtensive versus extensive yet other divisions can be made as
productive versus protective irrigation systemsg&R€on & Kees Dejong, 1991).

As regards the ways of supplying irrigation watertlhe farm, the following four types are

identified:

Sprinkling or spray irrigation;

= Drip irrigation;

Furrow irrigation and

Flood irrigation.

Modern irrigation systems basically serve the sgugose as those of traditional systems,
except the differences in their technological adeanent. Modern irrigation systems are well
designed and studied with the aim of securing thestainability and productivity. Moreover, it
can be designed in a way it can serve multiple gaep flexibly according to the prevailing
policy, market conditions, consumer tests and otberparative advantages.

Irrigation structures can also be divided into@iéint scales based on their irrigating potential of
a given land. As stated in Desalegn (1999) and irsEthiopia, these are:

a) Small -scale irrigation (SS) schemes conventionally, are those with the digghthat can
water up to 200 hectares of land.

b) Medium-scale irrigation (MSI) schemes are those that can supply adequate ambunt o
moisture to an area of 200-3000 ha of land.

c) Large-scale irrigation (LSI) schemes are those that can secure irrigation \&agelability to

the land size more than 3000 ha
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In fact, some countries use other dimensions tegoaize irrigation schemes in to different
scales: such as the number of beneficiaries aid this size of land to be irrigated by each scale
can be different according to the condition of tbgpective countries.

Existence of different types of irrigation dictates importance of selecting appropriate ones. To
this effect, the background information about thtemded target area must be incorporated. As a
rule of thumb, parameters must be established tasure the viability and feasibility of each
type of irrigation scheme.

Relevance of irrigation development for specifieas should be considered since, blanket
approach of development are leaving floor to lodalelopment activities with the aim of
increasing efficiency and maintain sustainabilitythis line, feasibility of small-scale irrigation
schemes for poor countries can be justified fromous angles.

Recommended types of irrigation for developing does, given low-level of technical
development, poor financial resource, under-dewxopnarket system, poor access to
maintenance of them, short-term impacts, and lohig@vernment capacity, is small-scale

irrigation System.

2.1.5 Small scale irrigation

Small Scale:this involves irrigation activities on small plotspmprising a small number of

farmers, using relatively small reservoirs- rivetlams or a cluster of wells controlled by the
farmers using technology they can operate and aiainin highland areas like Ethiopia, where
water is delivered through gravity, small-scalégation schemes concern the upgrading of
irrigation works, where the simple diversion stures, micro dams constructed by traditional

communities with local means such as stone andinmod.
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Rural Ethiopia exhibits a huge variation along anbar of social and economic dimensions:
ethnic group, religion, and economic status aré jhsre, Awulachew et al (2005). After

infrastructure development such as roads, invedsrienirrigation are a key factor triggering

rural improvement. Moreover, the potential mul@plieffects of investments in agricultural

intensification are considerable. Studies in Indiad elsewhere reveal that for each dollar
invested in agriculture, the value of economic \aigti in forward and backward linkages

including input supply, trade, export, and proaegsadds another two dollars return. However,
for these benefits to be realized especially in Afgcan smallholder context, smallholder

irrigation must satisfy the following conditionsh& et al., 2002):

* Irrigation must hold out a promise of making sigant improvements in the livelihoods
and food security situation of the irrigation famsiei.e., it must be central in their
livelihood strategies, and a large proportion ousehold income must come from
irrigation (this relates to optimal plot sizes, grahoices, etc. that enhance viable
production);

* The cost of sustainable farmer management ofstiteemes (including infrastructure,
technology, water user associations, etc.) musirbacceptably small proportion of the
income derived from irrigation, i.e., benefit coatios must give incentives that facilitate
rational production decisions;

 The schemes must have a certain level of accessstidutional support services,
including access to inputs, output markets, creshtension, institutional framework

defining and enforcing secured and use rightsrid &nd water.
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Why small-scale?

Small-scale systems may have advantages over daaje-systems. Theselvantages include
that small-scale technology can be based on farragisting knowledge;local technical,
managerial and entrepreneurial skills can be usedration or resettlemerdf labour is not
usually required; planning can be more flexiblesiabinfrastructureequirements are reduced;
and external input requirements are lower (Undeti®i90).

Except for a few countries in northern Africa, Mgdacar and South Africa, the potential for
irrigation development has not been effectivelypt in Africa. Out of a total arable land of
about 874 million hectares (ha), the current anedeu managed water and land development
totals 12.6 million ha, or 3.7 % of the surfaceaacd SSA. In spite of this potential, and the
demand for more dependable sources of water, thelafament of irrigation has not picked up.
Furthermore, existing irrigation farms operate ab-sptimal levels. Until recently, irrigated
agriculture was almost exclusively supported bystage.

However, government-managed (large- and small-ssalgemes have generally performed far
below expectations and most of the time, initighitad costs have not been recouped and the
financial returns have not been able to cover dpgrand maintenance (O&M) costs.

Meanwhile, privately developed and managed (snealle3 irrigation schemes in most of the
SSA countries show that there is business potefdraprivate entrepreneur involvement in
irrigation. Groups of farmers or water users' aggmns (WUAS) running parts of irrigation
schemes for which responsibility was transferrethéan by government, can also be considered
as operating private irrigation schemes. Recentkldpments have shown the increasingly
important role of these new operators. However,piivate operators to function efficiently a

clear institutional framework is required in marars of SSA this framework is not in place.
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In addition to the above, small-scale irrigatiohesmes are also being promoted because of the

associated benefits listed below:

Lower investment costs

Ease in maintenance

End-users being able to have more control of themtbey need

The possibility of remote areas (where there arergrofarmers) gaining access to
controlled water

Small-scale irrigation requires very little in tesnof enterprise and management
capability

Their potentially less negative environmental ictpa

Small-scale irrigation (those schemes under thectlimanagement of smallholders) will also

enable farmers (those outside of the major irragaperimeters and who would otherwise have

to depend on irregular and variable rainfall) tor@ase crop intensities through double cropping,

through supplementary watering during drought, @ as enable crop/forage growth in dry

areas (crop expansion). This type of irrigation rteke many forms of water control:

Rainwater harvesting

Flood recession

Flood water spreading

River diversion

Treadle pumps

Motor pumps usually combined with sprinkler or dsystems

Porous jars.
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In short, access to small-scale irrigation techgplwill allow small-scale farmers to improve

their livelihood through increasing their productimore easily.

2.1.6 Factors Affecting Irrigation Development

There are several factors affecting contributiorsmogll scale irrigation agriculture twelihood

of rural farmers. They include the lack of policy agriculture and irrigation, lack of financial
resources, lack of proper training, lack of adeguaarket for produce, and lack of appropriate
technology irrigated agriculture. There is ofteckl@f commitment and ownership by members
of communal irrigation schemes.

The successes of SSI generally depend on the aiaperof larger range of government
institutions and individuals, such as, for instgnite departments of irrigation, extension and
rural works, banks and planning bodies. Unsurpgigindevelopment issues are interrelated and
water resource developments by nature have inatioelwith many factors.

Consequently, irrigation developments are alsordeted by many factors for their success. As
stated by Brown Nooter (1995), the performancerofation schemes depends on cropping
pattern, market accessibility, maintenance andesparts, social and political, and land tenure
policies. Some major factors that negatively affeggation development are:

a) Salinity: in the long term irrigation can incseathe salt content of the soil and may cause the
land not to be used for cultivation any more

b) Siltation: it is the process of filling canaladareservoirs with soil and sands leached from
their respective up streams mostly due to poohoagénts management.

c) Depletion of water resource and dependent ijigesns (i.e., ecological problem of surface

and ground water development for marginal watetityuareas).
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d) Conflicts (e.g., trans-boundary, between upper @downstream users, between management
and users, implementers and donors etc) (Desal®g9).

e) Flood and erosion: appropriate surface drainagdseffective operation are, therefore, critical
for productive and sustainable irrigation in partés since canals are long, and it is difficult to
adjust head diversions. Since some are vulnerabkxtess water, irrigation-system must be
responsive not only to the problems of little ralhbut also to problems of too much rain.

f) Drainage challenges, renewability issues, seepaganal lining, theft and vandalism of control
structures (Donald Campbell, 1995: 7).

g) Market prices for crops: irrigation projects nm&ghibit negative net present value (NPV) upon
implementation due to change in market prices afdgarom what is expected during the time
of feasibility studies.

h) Change in interest rate: such huge investmeatsemsitive to cost of capital fluctuations.

i) Maintenance challenges and quality of desige: dhality of design and maintenance system
can also determine their sustainability.

j) Pest infestation and input shortages: are atsoesof the areas of concern due to their
significant contribution as a threat.

K) Water born diseases: resulting from an irrigatfrojects are examples of diseconomies/
external costs imposed by the project to the spciet

According to (Mekuria T. 2003) the problems relatedrrigation development and management
in SSA can be categorized as follows:

Environmental factors:

e water scarcity and poor water quality especiallyedated to sediment concentration;
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» land degradation as a result of poor O&M activitiethis is partly related to inefficient
water management resulting in water wastage anérwagging as well as land-use
regulation.

Capacity of the farmers:

» lack of know-how in, and access to, the opportasitf irrigation technology;

» weak economic base of most farmers and the relptingh development costs involved
in developing irrigation schemes.

Government policy; institutional and legal support:

» limited or no priority given to irrigation develognt during national and local planning
and budgeting;

e poor management structures in place to suppomnder and promote irrigation
development. For example, the infrastructure talifate agricultural development is
underdeveloped;

« a land tenure system that does not encourage farrteerinvest in permanent
improvements on their plots and make improvemeihighvcan be used to obtain credits
for further development;

» unclear water rights and their enforcement.

Despite the myriad of problems facing formal snsadle and traditional irrigation WUA or
cooperative societies, they can become more eaftieied sustainable by:

» Upgrading small-scale irrigation techniques

« Putting in place a management structure responsiwater users

» Access to (innovative) credit schemes

e Good support services.
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Government's role in supporting irrigation devel@omis therefore important in terms of the
policies and regulations formulated and implementieel planning undertaken at the macro and

micro levels; training and; provision of servicesstipport development of the sector.

2.2. Livelihood

A livelihood comprises the capabilities, assets (including badkerial and social resources) and
activities required for a means of living. Liveliaincludes human, social, natural, physical and
financial assets. A livelihood is sustainable wiitecan cope with and recover from stress and
shocks and maintain or enhance its capabilitiesaamsdts both now and in the future, while not
undermining the natural resource base. (Chambézsidway, 1991)

In order to better understand how people develapmaaintain livelihoods, the UK Department
for International Development (DFID), building ohet work of practitioners and academics,
developed the Sustainable Livelihoods FrameworkFjSChis framework is an analysis tool,
useful for understanding the many factors thatcaféeperson’s livelihood and how those factors
interact with each other. The SLF views livelihoods systems and provides a way to
understand:

1. The assets people draw upon
2. The strategies they develop to make a living
3. The context within which a livelihood is devesap

4. And those factors that make a livelihood mor&ess vulnerable to shocks and stresses
Livelihood assets:
Assets may be tangible, such as food stores aridszagngs, as well as trees, land, livestock,

tools, and other resources. Assets may also begiil@ such as claims one can make for food,
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work, and assistance as well as access to matdridsmation, education, health services and
employment opportunities.

Another way of understanding the assets, or capitlaht people draw upon to make a living is to
categorize them into the following five groups: lammsocial, natural, physical, financial, and
political capitals

Human capital: the skills, knowledge, ability to labour and goaehhh and physical capability
important for successful pursuit of different livelod strategies.

Natural capital: the natural resource stocks (soil, water air, denetsource etc.) and
environmental services (hydrological cycle, pobutisinks etc.) from which resource flows and
services useful for livelihoods are derived.

Physical capital: this refers basically to the built environment whicomprises the stock of
plant, equipment, infrastructure, and other prodectesources owned by individuals, the
business sector, or the country itself that enpbtgple to pursue their livelihoods.

Social capital: the social resources (networks, membership of growgationship of trust,
access to wider institutions of society) upon wipelople draw in pursuit of livelihoods.
Financial capital: the financial resources which are available to pedwhether savings,
supplies of credit or regular remittances or pemsiowhich provide them with different
livelihood options.

Livelihood is more than just a man-to-land relasioip, which was a major focus in the older
livelihood literature. It is rather a holistic, cally interlinked and permanent process which is
embedded in a larger social, economic and physécalscape and ends up with the aim of
income earning or making a living. Bebbington (1p@efined livelihood as a process that

encompasses income, both cash and in kind, asawehe social institutions, gender relations,
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and property rights required to support and toasnosa given standard of living. A livelihood
also includes access to and the benefits derivaed #ocial and public services provided by the

state, such as education, health services, roadsy supplies and so on.

2.2.1 Sustainable Rural Livelihoods

Humanity has the ability to make development suoatasle that is to ensure that it meets the
needs of the present without comprising the abdftjuture generations to meet their own needs.
It must go hand in hand with improved lifestyles fbe least fortunate. Ellis (2000) postulates
that livelihoods comprise of assets, activities aedess to these that together determine the
living gained by households or individuals. Rurabple move regularly between rural areas and
towns or cities to seek work, market their prodand buy manufactured goods. Rural families
through livelihood diversification construct a dige portfolio of activities and social support
capabilities in their struggle for survival andarder to improve their standard of living of which
small scale irrigation schemes is one of the ogtidrhe sustainable livelihoods framework is
designed to help understand and analyze poor pedpelihoods. A livelihood is sustainable
when it can cope with and recover from stresses @imatks and maintain or enhance its
capabilities and assets both now and in the futvde not condemning the natural resource

base.
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Figure 2.1: Sustainable Livelihood Framework

Source: Ellis, 2000

For sustainable livelihoods to be achieved theréutwf irrigation farming in alleviating rural

poverty lies not only in people but calls for intention of interested stakeholders in rural
development. Irrigation farming is possibly onetlod key drivers to enhancing rural livelihoods
if necessary support is given to it. Chambers (1 @8&ts out that participation should not refer
to mere involvement but should mean that benefesanf development initiatives actively take

part at all levels of development projects.

2.2.2 Irrigation development and Livelihood

a) The linkages

In development policy circles, irrigation was sesrfa privileged solution’ (Moris 1987).
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Yet the success of the many irrigation developnediotrts initiated by governments and donors
has been disappointing.

In spite of huge investments, productivity remafas below expectations. In addition to the
criticism of not attaining anticipated increasesphoduction, studies have also been critical of
the tendency for irrigation development effortdaccompanied by an increased differentiation
between rich and poor. Irrigation projects tendfaeor some farmers and households at the
expense of others (Patnaik, U., 1990) irrigatiotemfinvolves a switch to mono cropping, and
because this requires expensive inputs it creaifidutties for households without access to
capital or credit. Increased dependency on monely markets for buying inputs and selling
produce also tends to increase the vulnerabilithafe groups of farm households to livelihood
insecurities (Patnaik, U., 1990). The Kenyan exgere of the Mwea irrigation settlement
project, for instance, resulted in farmers not geable to generate sufficient income to sustain
their families, due to the high cost of, in partaou fertilizers and other agro-chemicals
(Alukonya S., 1993). Whether and to what extentppeavere able to benefit from new irrigation
opportunities depended very much on their abilioyrectly to apply water, purchases and
required sets of inputs, and to follow prescribelfivation techniques.

There is no doubt that irrigation has at@nplace as an engine for rural economic
growth and as a means to ensure food ¢$gcudankford (2003) on his study on
irrigation development in Tanzania identified thr&ages in the perspective of livelihoods
based irrigation development: proto-irrigationyrigation momentum and river basin
management. According to him in the proto-irrigatistage farmers are dependent on other
livelihood activities than based on irrigated agitiere. But as the irrigation development

gains momentum, farmers start moving to iredadgriculture as main source of livelihood. In
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the final stage, there is wide sc ale increaserigation activities leading to water scarcity not
only for agriculture but also for other sectors regsing growing water needs. This stage re
quires the need for sanctions, water manageareh conflict management. In response to
the problems identified in the last stage rolerd esers in irrigation water management can be
an important aspect.

Hasnip (2001) identified four inter-related ahanisms through which irrigated agriculture
can reduce poverty or in other words imprdixelihoods. Important in respect of this
study are a) improvements in the productyvitypycomes, employment for irrigators’
households and farm labor; and b) the lieka§ multiplier effects of agricultural
intensification for the wider economy. Hussaf@007) in his study on exploring link
between irrigation and poverty alleviation six Asian countries found that poverty ougsid
of irrigation systems (non-irrigated settings) almost twice than that within irrigation
systems. However badly designed and managéghtion systems can have a significant
impacts on the rural livelihoods. Some oésén may include: a) unreliable supply of wate
to farmers leading to crop loss and diminishirgiurns (DFID 1997), and b) inequitable
distribution of water on account of sedimefgposition and growth of weeds in the main
channels which may force farmers especially ataileend of the system to opt out of irrigated
agriculture (DFID 1997). Considering these ifieets better operated and maintained irrigation
systems especially with emphasis on end user mdr&agtems becomes important.

Robert Chambers, a pioneer of livelihoods approsclkgued that the generation and support o
livelihoods have a higher priority than productioer se(Chambers 1988). He emphasized that
the impact of irrigation on the rural poor depemdswho produces the food and who has the

ability to obtain it, on who gains and who losesrengenerally. Overall, he argued that the poor
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gain from irrigation through increased employmendl ancome, in improved security against
impoverishment, from less out-migration and in ioyad quality of life.

In irrigated agriculture there are four inter-reitmechanisms which have the potential to
enhance and sustain rural livelihoods. These irclud

i) Improvements in the levels and security of prdddty, employment and incomes for
irrigating farm households and farm labour;

i) The linkage and multiplier effects of irrigatiodevelopment (as part of wider agricultural
growth) for the wider economy;

iii) increased opportunities for rural livelihooddrsification;

iv) multiple uses of water supplied by irrigatiorfrastructure.

According to Burrow (1987), small holder irrigatedrticulture had proven to be a viable and
attractive option for poor farmers in developingictiies. He further asserted that returns from
intensive irrigated horticulture even on tiny platsuld greatly exceed returns from rain fed
cereal production. In many developing countriesalsstale irrigation schemes were counted on
to increase production, reduce unpredictable rhiafal provide food security and employment
to poor farmers. Irrigation farming contributesrsfgcantly at the household in terms of income
in rural areas. Having most of the rural househwidmployed, most families’ income levels are
relatively low and possibly not enough to acquiasib commaodities and services.

According to Moll (2004), a comparison of incomereal from small scale irrigation and that
earned from dryland farming or from non-skilled won Zimbabwe industries revealed that
small scale irrigation farmers earned more. In carafive analysis between irrigators at
Nyanyadzi irrigation scheme in Zimbabwe and thejyrldnd counterparts, irrigators’ investment

was estimated to be between $150 and $200 whiltadd/farmers’ investment was estimated to
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be lower than $100. This indicated that irrigataere in a better position to invest in capital
items than non-irrigators because of higher inconhegyation developments have made it
possible for other rural infrastructure to be depeld in areas which could otherwise have
remained without roads, telephones, schools anitsliAccording to Chenje et.al (1998) in the
study of irrigation schemes in Chakuda Village imn@bia, small irrigation schemes have
resulted in increased income that was translatéd increased expenditure, investment,
construction and trade. At the village level, iraged material wealth manifested in the form of
construction of a large mosque built through faghelonations and an improvement of the
village clinic. At household level increased wealthuld be seen in fifty-five houses built in the
village and fourteen with corrugated metal roofing.
Irrigation schemes often function as a developnie’ in rural areas, where increased output
and population concentrations attract additionalises and infrastructure. Irrigated agriculture
contributes to increased incomes from productiod employment, so that families can gain
access to schooling, health and welfare serviceghnare more likely to be present.
Irrigation brings a range of benefits to individai@nd households that economists sometimes
distinguish betweeprimary andspill-overeffects (Shah, 1993).
Primary effects

* Increased and more stable flow of income from fagnmade possible by increased

intensity of cropping, improved yields and new fagnterprise / technology mixes.

* Appreciation of the value of land with access tdewxdor irrigation.
Spill-over effects

e Increased and more evenly spread farm labour oppiigs and improved wage rates.

* Reduced out-migration and increased return mignatio
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* Improved security against impoverishment.

* Lower food prices and better nutrition throughdé year.

* Growth in non-farm employment.

» Greater urban-rural contact and new social networks

» More water for non-agricultural uses, including dstic uses that improve health.
All rural households, and particularly those whe aet purchasers of staple foods, will also
benefit from lower food prices and potentially kettutrition throughout the year.
Scoones (1996) states that, in semi-arid areas tbguotentially no better way to reduce rural
vulnerability and ensure the viability of peopléislihoods, than to enhance natural capital and
the productive base. Protecting the system againstight requires investment in water
management, and it is irrigation and the wateragterprovided by small dams or enhanced

recharge of aquifers that can reduce the vulnetabil rural communities to periods of drought.

b) Livelihood diversification among irrigation househdds

Ellis (2000) identifies six determinants of divéisation: seasonality, risk, labour markets, credit
markets, asset strategies and coping strategies.ddnension of a sustainable livelihood is
adequate and stable flows of income and consumgkienwhole year round. Seasonality is
known to cause troughs and peaks in labour uiitinaiand can lead to food insecurity, due to
the mismatch between uneven farm income streamsamithuous consumption requirements.
These are often called the ‘labour smoothing’ am®nsumption smoothing’ problem,
respectively. Diversification can contribute to wethg the adverse effects by utilising labour
and generating alternative sources of income dwifigeak periods.

Livelihood diversification reduces the risk of logi all income sources simultaneously, for

example in an emergency (Ellis 2000), (Start 20@1also implies trading a higher but more
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risky income for a lower diversified and less vhkaincome. However, this may not apply if
households can exploit complementarities betweein #sset endowment and varying demand
and returns in product and labour markets. Laboarkats may offer opportunities to achieve
higher returns to labour or prompt diversificatiecause of the discontinuity of casual
employment (Ellis 2000).

Cash resources obtained from diversification mayde to invest in, or improve the quality of,
any or all of the five forms of livelihood assefhey may be critical when access to credit is
limited, for example, sending children to secondschool or buying equipment, such as an
irrigation pumpset, that can be used to enhanceduhcome-generating opportunities. It is also
possible for diversification to improve the indedent income-generating capabilities of
women. By achieving this it also improves the card nutritional status of children, since a high
proportion of cash income in the hands of womeddédn be spent on family welfare.

Livelihood portfolios of most rural households camp a number of livelihood strategies with
some being more predominant than others (EllisOp0Bome households may have primarily
irrigation-based livelihoods (Lankford, 2003) whayemore than half of their livelihood base
rests on irrigation, while other households mayeascmore than half of their income from a
range of livelihood activities. The former scenadan be termed as ‘specialization within
diversification’. Specialization within diversifitan phenomenon dominated the previous
livelihood policy thinking, which was tendered dretassumption that rural people always chose
a particular livelihood strategy among availablelihood options and choices.

However, there has been growing recognition ofliin®d diversification as an option in itself
and not always a process of screening for a bepiion or a response to crisis. Thus, households

sometimes enter into diversification as a mattectafice (for example, as a coping strategy for
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rural poor and means of accumulating wealth foalrtich) and not always out of necessity (Ellis
and Freeman, 2004). Various approaches have beasedewhich aid in explaining activity
profiles -and hence livelihood strategies- for Fdmauseholds. One commonly used approach is
the income portfolios approach, which capturesvagtprofiles by analyzing income portfolios
across households (Ellis Mdoe, 2003). This papesented that the extent to which a
community’s livelihoods system is dependent on rdage livelihood activity is reflected in the
level of income derived from that activity, and timpact of its absence in some livelihoods
within the system. In support of this observatidisE2000) asserted that livelihood and income
are related and individual or household incoméésrhost direct and measurable outcome of the

livelihood process.

c) Livelihood adaptation and irrigation

Livelihood adaptation can be described as a prooesshanges of livelihoods, which either
enhance existing security and wealth or try to ceduulnerability or poverty’ (Davies and
Hossain 1997:5). Besides, the adaptive capacitya dfousehold also has to comprise the
important element of enhancing abilities in ordeatddress future risks (Eakin 2005). For that
reason, adaptation is a response to a rather &ng-rocess in contrast to coping strategies,
which refer to short-term livelihood reactions hetconsequence of unplanned or unforeseen
crises following events like droughts or floods. t§pical sequence of response to such
unforeseen events would be the rapid establisharhtdiversification of new income sources,
the utilization of reciprocal social capital bontlse reducing of the current household size (e.g.
via temporary migration), the sale of movable asdi&e livestock and last the sale of fixed

goods like farm land or other realties. This segeamplies that farm households naturally first
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of all struggle for maintaining their future inconly generating assets before selling assets
which are essential for their future survival (E8000:44).

One key role for adaptation and the reduction ahswiinerabilities holds according to Ellis
(2000:14-15) the diversification of livelihoods. &diversification of rural livelihoods is defined
as ‘the process by which rural households constméncreasingly diverse portfolio of activities
and assets in order to survive and to improve thiindard of living’ (Ellis 2000:15). The
increase of a livelihood portfolio, in other wordke attempt to multiply the sources of income
like off-farm labour, remittances from migratiorags, etc., might be an outcome of a livelihood
adaptation process, but diversification is not sseadly the only way of adaptation.
Intensification, which is referring to existing mme sources that are used more intensively to
guarantee a higher income, is another option. Aliogr to Agrawal (2008:19), besides
diversification and intensification, other instrume for livelihood adaptation - especially under
the conditions of climate change and increasingnatie variability - can be the storage of
perishable food stocks and water. Furthermore, tadagapacities can be strengthened with
instruments clearly exceeding the borders of a ot household. Such measures would be the
pooling of joint communal resources and activit®sch as the sharing of labour, income from
different sources or wealth among different houtsshdut also (an increased) market exchange
or a higher market orientation can be seen as @atrinstrument for adaptation in rural poor
households. Additionally, an increased reliancetton factor mobility - from a dislocation of
livestock and the seasonal migration of one or muyasehold members to the point of a
complete and enduring dislocation of a whole hoakkh is an option in this context. All
adaptive measures mentioned are of course not jeal types. Taken from real life

experiences, livelihood adaptation instrumentsnaely always a mixture of the different types
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named above. All these measures maintain, optimmeedify, rearrange the composition of
livelihood strategies or change the geographictiingeof the livelihood strategies a household
relies on.

Even the adaptation instruments themselves candmga degree be a livelihood strategy; thus,
livelihood adaptation and livelihood strategies geaerating a close nexus.

Choice of livelihood strategies is dependent upommber of factors including capabilities one
has such as social networks, skills and physicstagEllis, 2000). In his analysis of stages of
irrigation development, Lankford (2003) identifiéattors that affect access to irrigation-based
livelihoods, based on livelihood framework. He aduhat natural and physical factors such as
water, land and labour, and economic and finarfeietors such as market prices, inputs and
credits, human and social factors such as socr@siton and conflict resolution, other livelihood
strategies (diversified livelihoods), and skillsdaexperience in irrigation and negotiation, all

play a role in determining and developing houseldidelihood strategy.
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CHAPTER THREE

DESCRIPTION OF THE STUDY AREA

3.1 The Study Area

Enderta is a district found in south eastern Adstrative Zone, Tigray Regional State, Ethiopia.
It is located 785 km North of Addis Ababa, capitély of the country, and geographically laid
on 13° 15' 00" to 13° 38" 30” North Latitude an® 39" 30" to 39° 48" 30” Eastern Longitude. It
is bordered with Dogua Temben and Seharti-samtgatiésto the West, with Afar regional state
to the East, with Kilte Awlaelo district to the mtlorand with Hintalo Wajerat district to the south.
(EBOARD, 2012) It encompasses 17 PAs and 69 vidlagieh a population of 114277 of which
57472 men and 56805 women (CSA, 2007). All of tlpytation belongs to the Tigrigna
speaking people. The dominant religion is Orthodath very few Islamic followers (CSA,
2007). The district is characterized by flat to ulating topography with altitude of ranging from
1500-2300 m.a.s.l. It is also characterized uni-ahd@dne conventional rainy season which
occurs from June to end of August and varies fr&®B50mm per annum and the minimum and

maximum temperature is 26 and 26c respectively.

3.1.1 Livelihood Zone of Enderta

The district is at the dry midland livelihood zooé Ethiopia. This livelihood zone lies in a
drought prone area exacerbated by infertile sail$ suffers from chronic food shortages. The
main food crops cultivated are barley, wheat, tafid lentils. The middle and better-off
households produce most of their own food. The g&tdnousehold cultivates small areas of land

as they do not have plough oxen and so purchaseahtieir food. Livestock provide the main
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source of income for the middle and better-off letedds. The incomes of the poor and the very
poor come from a range of activities: PSNP, fired/gsales and labour sales. Access to market is
good.

Map of Tigray Region
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Map 4.1: Location map of the study area

Source:Agriculture and Rural Development Disaster Manageh&Food Security Sector,

2009

3.1.2 Climate

According to the Enderta district Agricultural aRdiral Development Annual Report 2012 the

district has a combination of three agro-climaboes, namely 1% High land, 96% Midland and
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3% lowland. The study areas lie in the midland agcology, characterized by dry climatic
conditions and erratic annual rainfall of 450-550m&md the mean monthly temperature is

around 18C.

3.1.3 Topography

According to the 2012 Enderta district Agricultaed Rural Development Annual Report the
topography of the area of the district comprisé&s%3plain land, 40% gentle slopping, 10%

undulating and rugged terrain and, 15% steep mosta

The topographic features are from flatter to stespmes due to the presence of depression and
ridges. The terrain is mostly plains and hills,haitush scrub vegetation. The land is rocky with

limestone and marble resources.

3.1.4 Farming system

The district has a total area of 140,000 hectades.of this 32,490.525 hectares are cultivated
land, 28,543.225 hectares grazing land, 23,314c%ates forest and bush land, and the rest

55,651.75 hectares are uncultivated land and vieste(EARDO, 2012).

Agriculture is based on rain-fed subsistence mifegthing system and traditional oxen driven
implements type, where the major crops grown areatybarley, teff, and minor crops such as
beans, chickpeas, lentils and flax. Animal popalatomprising about 48129 cattle, 22638 goats
and sheep, 9618 equines, 309 camels and 350248yp¢EARDO, 2012). The vegetation cover
of the study area has been disturbed because obamiing and illegal destruction either for
domestic use like farm implements, fuel wood, ovaming of marginal farm lands. This

destruction of vegetation has in turn created agresgive run off by eroding top soil loss and
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failure of soll fertility. Major live stock produn constraints are shortage of animal feed and
killing disease such as pastoralists, blackleghramt foot and mouth disease and internal and

external parasites.

3.1.5 Population and socio economic features

Based on the Enderta BoARD office report, 2012, district has a population number of

144,227 and 26,600 households and a populationtgei®3.8 persons per km square.

Arato is a peasant association that has 10,222lgogms and 2837 households. Shiguala and
Mielate are the two villages selected for studynfrthis peasant association. Mielate is the
village with irrigation access, where as Shigualaat. The main livelihood activities carried out
in the study area are crop production and animabauodry. Since the PA is around 30km from
the capital city of Mekelle, the capital city oktiregion, most of the households participate in off
farm and nonfarm activities like building constioat and supply of stone quarry and other
construction material preparation. There are aténessupportive activities like food for work in
governmental and non-governmental organizations.

Sembha diversion is found in specific site callechBa, Arato peasant association, constructed by

Relief Society of Tigray (REST) in 2007.

3.1.6 Irrigation and water source potential

Based on the Enderta water resource office re@02) the main water resources of the district
are perennial streams, wells, rain water harvegiomgls etc. In the district there are nine micro
dams, 14 river diversion, 18 water harvesting chdekns, three communal reservoirs, 56

communal and 12 private open irrigation wells. Adiog to Enderta wereda bureau of
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agriculture report (2012) the irrigation area of tfistrict is 7696 ha that have 12881 household
beneficiaries. Semha diversion was constructed0%Z.C with the discharge capacity that can

irrigate above 80 hectares of land. The schenreigaiing 48 ha of land for 281 beneficiaries.
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CHAPTER FOUR
RESEARCH METHODOLGY

4.1 Data Collection and Analysis

4.1.1 Sources of data

Both Primary and secondary data sources were Wedary data is collected directly from
respondents using questionnaires and interviewsorekary data is collected through review of

related published and unpublished literatures.
4.1.2 Sample size and sampling procedure

Semha irrigation scheme was selected purposelyubecaf its proximity for time and budget
constraint; its capacity that covers wider commareh and more beneficiaries.

The people’s livelihood of the study area is dependn irrigated and/or rain fed agriculture.
Some of them have land in both rain fed and iredathile others have only rain fed agriculture.
Thus, both access with irrigation and without asctes irrigation are target populations. The
number of households of Mielate villege is 281 d6@ of them are irrigation users from the
diversion, where as in Shiguala the 310 househuds no access to use irrigatioMith regard

to the sample size the researcher believes thae mample households could have better
representative of the whole population. Howevemtke the research more manageable a total
of 120 sample households, that comprises 60 froigation users of Mielate village and 60
households of the adjacent non irrigation usermf&higuala village through lottery sampling

method were sampled as shown on table 4.1 below.
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Table 4.1 Sample size of respondents and theirgptiop to the respective households

Irrigation users Non irrigation users Total
Sample households Sample | % Sample %
Sample size 60 21 60 20 120 20
Sample population | 275 20 294 19 569 |19

4.1.3 Data collection method

Primary data were collected using a structured tqpregaire from household survey. The
household survey was the main method used to tdjeantitative information. A carefully
designed questionnaire consisting of interrelatedstjons was employed and administered by

semi-trained enumerators.

The primary data collected from the households vedse further strengthened by additional
information which was gathered from focus groupcdssion using checklists. Individuals who
were considered knowledgeable and rich in expeeerabout irrigation activities and socio-
economic condition of the community in the studgaamwere also interviewed individually in

addition to personal observation.

Secondary data was collected from published liteestand unpublished reports from the district

and peasant association offices.

4.2 Data processing and Analysis

After the field work has been completed, data ergng processing (editing and coding),
omissions, legibility and consistency of the datarevchecked to correct errors during data

collection. The collected data through householggéstionnaire entered to the Statistical
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Package for Social Scientists (SPSS) versionQifantitative data analyses were carried out
using the descriptive statistical tools such asgmage, maximum-minimum, and mean. The
statistical significance of the variables in thed®tive part were tested for both irrigation user

and non irrigation users using t-test.

Qualitative data collected through interviews, gnoup discussions and observations were put
into different categorical variables. Major themasre identified and analyzed in line with

research questions and were summarized for usesigrigtive analysis.

Identified themes of the qualitative survey wer@ased to categorical arrangements of the
quantitative survey outputs. Issues intended tadmressed by the research are analyzed using

findings from both quantitative and qualitative\seys.
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CHAPTER FIVE

RESULT AND DISCUSSION

5.1 Demographic Characteristics of sample househdd

In rural Ethiopia, family size, age and sex of thmily head are important demographic features
affecting the livelihood security of a househadltherefore, family size and compositions of the
sample households were used to characterize therdsnts. The number of family size has a
strong relation with other household resource emdemis. Based on the key informant

interview the family size has direct relation tadeholding size and income of the family.

Table: 5.1 Demographic characteristics of sampgpordents

Irrigation user Non irrigation user Total
Respondents No. % No % No
Population 275 - 294 - 569
Sample HHs 60 - 60 - 120
Male 54 90 51 85 105
Female 6 10 9 15 15
Age of HH heads
25-64 48 80 53 88 101
>64 12 20 7 12 19
Family size 4.6 4.9
Family Age group
<15 67 24 91 31 158
15-64 135 49 157 53 292
>64 73 27 46 16 119
Dependency ratio 140 51 137 47 277
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As shown in table 5.1 the sampled households w2@ettiat consist 60 from the irrigation user
and 60 from the non irrigation user households o¢lae and Shiguala villages. The total
population size of the sampled households is 588abmprise 275 of irrigation users and 294 of

non irrigation users of the sampled households.

In the study area, the head of the household ginésaresponsible for the co-ordination of the
household activities. As such it is pertinent tamine attributes such as sex and education of the
head as one component of irrigation participatieniglons. The researcher has observed the age of
the household head influences whether the housdbatefits from the experience of an older
person, or has to base its decisions on the rlskgaattitude of a younger farmefhe 80% of the
irrigation user and 88% of the non irrigation usérthe respondents laid between 25-64 age
group which is potential labour force for their Betiold and the remaining 20% of irrigation

user and 12% of the non irrigation user are abdvadge group.

It is also found that an extension system provielgsal chance of participation in the economy
and equal access to productive resources. The sables, of the 120 sampled households, 90%
of the irrigation user and 85% of the non irrigatioser are male headed while the remaining

10% and of the irrigation user and 15% of the magation user are female headed households.
5.2 Human capital

Human capital represents the skills, knowledge, labdur availability and good health that
together enable people to pursue different livalthestrategies and achieve their livelihood

objectives. Labour availability and access to etianaof the sampled households are taken as

indicators of human capital in this study.
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5.2.1 Household composition and Labour availability

Household family is the main source of labor fdriatome sources in Rural Ethiopia. Family
labour in traditional agriculture is the most imgamt factor of production both for increasing
income and production and hence improving livelidhoas stated in FAO (2010), family size in
adult equivalents indicates the sample househadsiage family labor force for agricultural
production and other income-generating activities.

Based on table 5.1, the active labor force (15-64rg) of the total population is 49% for
irrigation user and 53% for non irrigation user seolds. This shows there is no significance
difference of labour availability between irrigatiaser and non irrigation user households.

The dependency ratio shows the ratio of econonyigadictive compared to economically active.
Economically active members of a household, whgsgeigfrom 15 to 64, are assumed to be the
principal sources of income for the household. Kboédd members under 15 and over 64 are
assumed to be economically inactive and dependenéconomically active members of a
household for education, clothing and health caree dependency ratio of agricultural
households provides planners and policy makers \aithindication of agricultural labor
availability in male- and female-managed holdingd #eir abilities to actively participate in
agricultural programs and projects. Members of imgjsl with high dependency ratios might not
be able to participate in programs and projectstduene, labor and/or financial constraints, that
is, dependency ratio is thought to be negativelgted to income of households (FAO 2010).
Based on the study, dependency ratio of the iiogaiser households is 51% and 47% for non
irrigation user households. Economically activespaes had the responsibility to feed, cloth,
educate and medicate the extra dependent persoosoigically active (49%) members of the

irrigation user households are less than non actembers, whereas active members (53%) of
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the non irrigation user households are more thanrtbn active members. This can have
important implications for livelihood improvemerftats.

Based on the survey result, the average family siz¢he sample households are 4.6 for
irrigation user and 4.9 for the non irrigation useuseholds. However in rural economy,
children labor is mostly used for cattle rearingl @am some areas children with in the same age
group participate in agricultural activities, esp#lg in weeding and threshing. As shown in
table 5.1, there is no wide variation in the fanslyge and labor availability between irrigation
user and non-irrigation user households. Comparesiniall average farmland shortage of labor
could not be a serious problem at a household .le¥elvever, since irrigation is a labor-
intensive agricultural practice, labor demand foigation user households is expected to be
higher than that of rain fed households.

In the study area the labor force has a strondioalavith the household level of off-farm and
nonfarm income and agricultural productivity. Then®y result revealed that most of the
households who have participated on daily labottygeade and out migration activities have a
larger family size.

5.2.2 Access to Education

Economic growth is driven by change in people’'satdliies or their human capital, as affected
particularly by their educatiorAs to Ethiopia strategy education is one of thei@a@ments in
Millennium Development Goals of the government thatl been focused. Based on this many
rural areas have been benefited from new schoase teachers and increased enrolment rates
in the past few years.

Based on the focus group discussion, the numbectdols and/or teachers is with the same

access for both the irrigation user and non irfogatiser households. The main issue is sending

48



of children to school based on the set criteriaciwhs directly related on the household heads

interest, economy, awareness and other relatedréacHence the study tries to assess the

household ability to send his/her children to s¢hoo

Table 5.2Education status of the respondents’ children

Sample households; children Irrigation user  Noigation user|  Total
No. % No. %
Total no of children above 7 years old 91 105 34
Access to education
None 28 31 29 28 57
School 60 66 72 68 132
College 3 3 4 4 7

Based on the table 5.2, 66% of the irrigation umad 68% of the non irrigation user farm
household respondents’ children attend school riowgation user households are expected to
have more money than they used to, as a direceqaesce of increased crop surpluses; and/or
the effects of education and training leading toreased awareness of the importance of
education. However there is no significant differedetween irrigation user and non irrigation
user in sending of children to school.

In the study area majority of the parents are esirgly willing to invest more in educating their
children.

As a consequence of the increasing trend to edwdakdren on both of the villages and in
general the district, some have started now attgndurther education (college/university)

elsewhere. Of the sample households 3% of theatrag user and 4% of the non irrigation user
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households’ boys and girls has joined universifidgsese children are not expected to return to
their family works, but to look for employment oppmities elsewhere in the country. To the

extent that out-migration of educated children his tway will reduce farm household labour

availability.

5.2.3 Training and knowledge transfer

Agricultural training including on crop producti@md livestock management is crucial for rural
mixed farming farmers to improve their productivity sustainable way. Besides sharing of
experiences and knowledge transfer from farmeratonérs and from experts to farmer is
becoming the reliable way of extension in agric@tulevelopment like irrigation.

Figure 5.1: Type of training the sample househphitticipated in percentage
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As shown in the figure 5.1 some of the farmers wegicipated on different types of training.
The main training types were crop production, liegek management, irrigation development for
the beneficiaries and others. All of the trainingse given at their central site (farmers training

center) and some at district level. Most of théniregs given at class level theoretically without
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any practical practice and the participants wepeagd at most of the trainings. The training
was given based on the gap they have and asséissipgoblem of the farmers they face. It was
observed that there were no differences in irrggathanagement practices at the irrigation area
in households of the trained and from non- traioece.

Table 5.3: Participants’ satisfaction on the ouvdralning given

Irrigation user Non irrigation user Total
Determinants No. % No. % No. %
useful 14 33 13 35 27 34
Less useful 19 45 17 46 36 46
useless 9 21 7 19 16 20
Total 42 100 37 100 79 100

The table 5.3 shows the training participants fati®n on the given different trainings. Of the
training participated 33% of the irrigation used&b% of non irrigation user households were
expressed as very useful and 45% of irrigation et 46% of the non irrigation user
households as that can contribute little to themwledge and experience. However the 20% of
the trained households were not satisfied withtihi@ings they got.

Based on the focus group discussion the visit efaktension workers is mainly for campaign
works like community mobilization for soil and wateonservation, fertilizer provision and
irrigation development at community level. In aduhtto the less frequent visit the transfer of
knowledge through community/group meeting is lesecdve in comparing with

individual/household level visit of farming actinas.
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Figure 5.2. The frequency that DAs visited the fiagractivities of the households
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Figure 5.2 indicates there is no variation in theg@iency of agricultural development visits
between the irrigation user and non irrigation usauseholds. Both of the farm households are
visited mainly (35%) by development agents twiggear mostly at the beginning and end of the
rainy season. Moreover majority (17%) of farmersateseeing once in a month for various
extension works as general. But there are alsodieif@%) that didn’t either know whether DAs
ever visits or confirm that this never happens. basehold survey indicates that there is no
significant difference between the irrigation uaad non irrigation user households in access to
agricultural knowledge transfer through visited D#s. However since irrigation is undertaken
throughout the year and needs close follow up iexpected to be visited frequently by
concerned experts and extension workers. In ordemaximize the benefit from irrigation

frequent visit and follow up is crucial but it istnin the study area.
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5.3 Natural capital

5.3.1 Land holding

Farming provides the primary source of livelihoad the majority of households’ of the rural
areas of the country. Land is the major productigeet in agrarian countries like Ethiopia.
Cultivated land appears to be the most importaaricecfactor of production.

As stated in Underhill (1990) direct impacts ofdanclude an increase agricultural productivity
levels as a result of large size and fallow syssémee there is option for leaving some of the
land without sowing for one or more seasons. Wiasrén irrigation agriculture the impact is
more than rain fed areas. The increase in cultevédotd increase agricultural productivity as a
result of improved access to soil moisture, wheresgative impacts such as water logging and
reduced soil fertility can be considered as contiily to a lowering of productivity levels in
irrigation lands.

Interviews and group discussion revealed that Hulde generally perceive the amount of land
owned to be the main determinant and indicator ehltt, and this particularly applied to the
amount of irrigated and / rain fed land owned.

The average land holding size of the sample houdeho the study area is 1.46ha. Thus the
average land holding of the irrigation user housei®1.44ha and 1.49ha for irrigation user and
non irrigation user households respectively. Theation beneficiaries have an average of
0.21ha of land at the irrigation command area. &her no significant difference between
irrigation user and non irrigation user househatdaverage land holding size. Thus, the overall
land holding per household among the study groupnslar. The difference is accessibility to

irrigation that expected to have an impact on ihadd status variation.
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5.3.2 Saoil fertility

According to the information obtained from key infaants land distribution was made based on
the fertility status of the land and family sizeorRhe purpose of fair distribution, available
farmland was classified into three categories atilde average fertile and less fertile.
Categorization of land to such fertility status waade through the joint consultation of the then

land distribution committee and the community agjéa

Water holding capacity of farm plots depend ontthdéure of the soil. Farm plots with fine soil
particles have the ability to hold water and th& pore could hinder the water movement. In
contrast, courser soil texture creates percolatbrwater with higher seepage. Mainly for
moisture conservation and nutrient availabilityanig matter content of the soil is consider to be
the main factor. The organic content of soil déi@based on the type of plants grown, frequency
of cultivation, inputs used. Irrigation creates tpion for second and third season production.
Based on the informant interview, as a result ¢énsification of agricultural production, the
quality and fertility soils of irrigable plots calilbe affected. Hence low soil fertility of the

irrigable area is one of the factors that minimiggproductivity in the study area.

According to the local soil fertility, respondentdassification 50% fertile, 32% medium and
18% poor for irrigation user households, where&@%,658% and 7% is fertile, medium and poor
for the non irrigation user households respectivalhie study revealed that there is no
significance difference between the irrigation used non irrigation user lands on fertility

status.
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5.4 Financial capital

Financial “capital” consists of the financial resces that people use to achieve their livelihood
objectives. The definition used here includes flagswell as stocks and it can contribute to
consumption as well as production. There are thmas forms of financial capital: savings in
cash, bank deposits or liquid assets such as diglestnd jewelry; loans obtained from formal or
informal credit-providing institutions; and reguleflows of money including earned income,
pensions, and remittances DFID (2002). The housefpalss income that includes income from
cropping, livestock, off farm and nonfarm, and sgvand credit access are the main indicators
used in this study.

5.4.1 Household income

Rural communities of the study area are dependeatgoiculture for their livelihood. Based on

the group discussion crop production from irrigade rain fed farm lands, animal and animal
products and off-farm and nonfarm activities, & main source of income.

Household gross income is derived from agricultycabp and livestock) sales and value of
crops and livestock products retained for housebofdsumption. The value of retained crop and
livestock products was calculated using annualagenominal prices. In the case of irrigation
user households, individual household cropping nmeavas computed from both rain fed and
irrigated crops but for non irrigation user houddbpcropping income was derived from only
rain fed crops. The off-farm and non-farm incomesravalso computed as part of gross
household income. Therefore considering all incemerces are important to evaluate impact of

irrigation on household gross income.
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5.4.1.1 Income from crop

The most common crops grown in the rain fed aneabarley, wheat, maize, teff, lentil, enguaya
whereas in the irrigation area maize, wheat, caorbn, garlic, enguaya. These crops are grown

as staple and cash crops in the study area. Theag¢isin of crop income uses taking the mean

annual average price for both the sold and homewuad crops.

Table 5.4: Major crop types and their mean annt@dyction values in 2012/2013

Major Average Irrigation user Non irrigation user t-value for
crops | annual price : : difference in
Production | % of | Production | % of total _
(ETB/100kg) ) | production
value in| total value in| income
) value
OOOETB income | OOOETB
Maize 600 1.9 16 1.2 15 1.3
Teff 1300 0.2 2 1.5 18 1.1
Wheat 700 1.7 15 2.1 26 1.7
Barely 650 0.7 6 2.3 28 0.5
Lentil 1100 14 12 0.5 6 2.1*
Carrot 1500 1.6 14 0 0 2.8**
Garlic 2100 15 13 0 0 2.6%*
Potato 1200 0.6 5 0 0 1.2
Vetch 1000 15 13 0.6 7 0.8
Onion 800 0.6 5 0 0 1.9*
Total 11.7 100 8.2 100 3.2%*

** * indicates significant at 5% and 10% signifiaanlevel respectively

As in table 5.4 shown the major income source cfopg&rigation user households were maize
(16%), wheat (15%) and carrot (14%) whereas for imegation user households were barley
(28%), wheat (26%) and teff (18%).
income cereal crops on the irrigation and raindédhe study area and only carrot contributes

more from cash crops in the irrigation area. Thammcome difference shows that irrigation
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user households were better off in all croppingome than non irrigation user households
except barley, wheat and teff. This suggests shatll-scale irrigation development increases
the incomes of rural household because irrigatioecty influences the highest income source,
cropping.

Total cropping income is the amount of mean anm@me of a household obtained from both
types of cropping systems, rain fed and irrigatibine mean annual income of a household from
cropping income in the sample households is 11FDB for irrigation user and 8,200 for non
irrigation user household. This shows there isifigmt difference between irrigation user and

non irrigation user households in crop income atsbghificance level in the study area.
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Input use
In the region in general, in the study area inipaldr the cultivable land had been over utilized

for decades and the fertility of the soil is poor trop production. Usage of improved seed,
fertilizer as well as both manure and compost isobeng the only option for better crop
production in rain fed and irrigation lands.

Based on the household survey 83% of the irrigatiser and 80% of the non irrigation user
households were used inorganic fertilizer (urea/RA®) for their crop production in the year
2012/13. All of the sampled households have usedh fgard manure where as 87% of the
irrigation user and 58% of the non irrigation ueeuseholds have used improved seeds. Those
who did not use commercial fertilizer suggested thevas expensive and they couldn’t afford.
Thus, they preferred to use only farm yard mantihere is no significance difference between

the irrigation user and non irrigation user house$o

5.4.1.2 Income from Livestock

The type of agriculture in the study area is setégriculture with a mixed farming system,
integrated crop and livestock production. Livestack& the most important productive assets in
the rural household. In the study area, livestok inportant source of power for plough,
thrashing, and transportation. They play role iigr@us and serve as source of prestige. It also
considered as a saved asset used during periddedthortage. The average livestock holding
for sample households was 3.66 TLU. There is gnoifstant difference between irrigation user

(3.7) and non irrigation user households (3.62heaverage holding of livestock (Table 5.5).
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Table 5.5: Average annual livestock income in ETi Alumber of livestock (TLU)

Average income Minimum | Maximum | Average number of
Sample Households | in ETB livestock(TLU)
Irrigation user 2,230 0.0 4,580 3.7
Non irrigation user 2,090 0.0 5,320 3.62
Total 4,320 0.0 9,900 3.66
t-value for difference 0.06

Livestock play a significant role as income souricesural poor Ethiopia. Based on the district
report of 2011/12 Sale of live animals and theioducts are main livestock-related income
sources in the study area. The livestock incomegeay includes income from the sale of
livestock, livestock products (i.e. milk, eggs, bgretc.) and other by-products like hide and
skin. The values of sale and own consumption laastand livestock products were estimated
based on the average annual nominal prices.

The mean livestock income for irrigation user aod irigation user household was ETB 2,230
and ETB 2,090, respectively. The average livestockme between the irrigation user and non
irrigation user household is similar. The overaian income of livestock and livestock products
sale in the sample households is ETB 4,320 withrénmam of 0 and a maximum of 9,900. This
indicates that livestock farming is one of the miaicome sources of the study area households.
The income is mainly from live livestock sale, tBlsows the products like milk are for own use
rather than for sale. This is due to low milk prodérom the existing breed and there is no
market nearby to their village even for the avdédaine.

5.4.1.3 Off-farm and nonfarm incomes

Off- farm and nonfarm are important parts of tatalome source for rural households (FAO, 2010).
They are significant for purchasing power and feedurity. Since the study area is nearby to the
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capital city of the regionMekellg there may be different opportunities of employimeamd off farm
activities.

The study revealed that the main off-farm and aonfactivities are community based cash/food for
work, PSNP, stone quarry including cobblestone aggtegate preparation, mason works, guarding
in the city and nearby projects. In addition empleynt on other farms during weeding and
harvesting seasons, selling of fire wood and cladrand petty trade were also some of the activities
that contribute for to improve the income of soredeholds.

Table 5.6: Type of off farm and nonfarm activitefghe sample households

Irrigation user Non irrigation user

Type of off farm activity No % No % Total
Community based 33 55 42 70 75
Cash/food for work
PSNP 46 1 51 85 97
Mason 13 22 37 62 50
Petty trade 17 28 24 40 41
Sale of fire wood 7 12 36 60 43
Stone quarry (stone, 11 18 57 95 68
aggregate and cobblestong)
Guarding 14 23 41 68 55

As shown in table 5.6, most of the sampled housksh(97%) were participated in productive
safety net program (PSNP). PSNP is country levagqam that focuses on food security through
community mobilization on communal works especialftural resource management and with
the main goal of household asset building. Fooddusty of a household is the main criteria to

be selected for this program. Of the sampled hadeli7% of the irrigation user and 85% of
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the non irrigation user were included in the progrdhis shows most of the households of the
study area are food in secured whether they amgaiion beneficiary or not. However as
irrigation is an opportunity for better income frdarm produce, it was expected the irrigation
beneficiaries to be minimum or not in the PSNP paiog

As shown in the same table, 95% of the non irrggatiser households off farm activity were on
stone quarry, and cobblestone and aggregate ptigpanahere as 18% for the irrigating
households. The study revealed that the non ifogatiser households have access to such
resources and employment opportunity throughouyéae.

The study revealed that the average off-farm inconeample households was ETB 2,878. This
is the non irrigation households have an averageEDB 4,475, whereas irrigation user
households have an average income of ETB 3,200 é&fofarm activities. The difference in off-
farm income between irrigation user and non iri@auser households is statistically significant
at 5% level. This implies the non irrigation usewukeholds have a tradition of employing their
labour in different off farm activities throughotite year except few months of farm work. In
contrast the irrigating households do not appeagaim additional more income from casual
laboring because their labour force always engagedheir irrigation land though it is not
effective compared to the income gained from ttigadtion product.

5.4.1.4 Summary of annual income sources at housdthdevel

The total mean annual household income of the sahmalseholds was ETB 14,988 (Table 5.7).
From the total mean annual income of a househatihping contributes the highest income
share (66%) followed by off-farm and nonfarm (198&)d livestock (14%), respectively. It

provides some indication of the extent to whichome sources for the farm household as a
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whole are diversified. Incomes from these sourcesewery variable and thus the mean figures
given are purely indicative.

Table 5.7: Summary of annual household income gsurc

Irrigation user Non-irrigation user Total t-valuer
Characteristics ETB % ETB % ETB % | difference
Crop income 11700 77 8200 56 9950 66 3.2%*
Livestock income 2230 15 2090 14 2160 14 0.6
Off-farm and non 1280 8 4475 30 2878 19 -1.9%*
farm income
Total income 15210 100 14765 100 14988 100 0.7

Table 5.7 summarizes the income earned in aggrdgate cropping, livestock and off farm
activities. Irrigation user households earn higher income fiopping than non irrigation user
households. On the other hand non irrigation useiséholds have earned higher income from off
farm and nonfarm activities than the irrigation ruseuseholds. However, there is no significant
difference between irrigation user and non irrigatuser households in their livestock incomes. The
main sources of income for the irrigation user letwadds are 77% cropping, 15%livestock and 8%
off farm activities. Whereas for non irrigation us@useholds cropping 56%, off farm and nonfarm
30% and livestock 14% comprises their income source

Hence based on the study survey from the samplseholds, there is no significance difference in
total household income between the irrigation as&l non irrigation user households.

Comparison of the total income of irrigation anchmwigation user households may thus provide
some evidence that low contribution of irrigatedifang and growing contribution of off farm

income to total household income, and livelihoothia study area.
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5.4.2 Credit and savings

Most poor people manage to mobilize resources weldp their enterprises and their dwelling
slowly over time. Financial services could enable tpoor to leverage their initiative,
accelerating the process of building incomes, assetd economic security. However,
conventional finance institutions seldom lend dawarket to serve the needs of low-income
families and women-headed households. They are ofteyn denied access to credit for any
purpose, making the discussion of the level ofrederate and other terms of finance irrelevant.
Meddison, (1970)

Credit is an essential factor of production for Bns&ale farmers with insufficient capital
resource to invest. A credit service is particylandispensable for capital intensive farming like
irrigation activities.

The study shows that, input and financial credits the main credit types in the study area.
Commercial fertilizer (Urea & DAP) and improved degre the main input credit that can be
received from local cooperatives. On the other Hacdl micro finance, Bureau of agriculture
and rural development and other local cooperatmewide financial credits for diversified
packages including livestock and irrigation devetept in the study area.

The credit access of the total households comp4igeés for input and 28% for financial credit. It
is likely that those reporting an increased needcfedit are reflecting the need to purchase
inputs for more intensive crop production; whilsb$e reporting a decreased need are reflecting
the high interest rate and even some of them thdyndt know whether there is such
opportunity. Irrigation user households have mareeas to input credit than the non irrigation
user households. Based on the group discussionstiise to the intensive cultivation of the

irrigating farm land that deteriorates soil fetyilutilization of fertilizer is crucial.

63



There are various saving experiences in the stuely Bke the other parts of ttregion. The
main saving types are as live livestock, Local greaving (Equb), jewelery and to some ext
saving in financial institution:

Figure 5.3, savingype of sample househo
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Figure 5.3shows that, as rural farm households all of thepded households have live livesto
as saving that can be used for production or copsamat different times. The other savi
type is local saving and lending group that haweumber of people members that contrit
some money and use it rotational amount they saved. Jewelery is not directly comsii@s
saving, it is used directly for personal decoratglifferent ceremonies but it is saved mate
that can be used through selling whenever needade $f the households have also starte
sawe their money on financial institutions at the igacity. There is no significant differen

between the irrigation usand non irrigation usdrouseholds in saving tyj
5.5 Fhysical capital

Physical capital can be described as the basiasmirctur and producer goods needed

support livelihoods. This ny include secure shelter and buildingsusing, household utensils
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and farm implements and adequate water supply andason, affordable transport, clean
affordable energy and access to information (comeations). Producer goods are tools and
equipment that people use to function more proudalgti

Housing, house utensils and farm implements arenti@ indicators considered in this study to
compare the sampled households.

5.5.1 Housing and House tools

Types of housing are an indicator of improving Wedl-being of rural households. In rural areas
of the region most of the houses are mud roof hguiset wealthier households will have a
corrugated iron roof. As to the group discussi@amgmiers said that “as income increases, people
start to rehabilitate their houses from mud roofdaugate once”.

The number of households owning mud roof houseranme than corrugated houses (Figure 5.4).

Figure 5.4: Type of housing and main tools ownedhaysample households
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About 38% of irrigation user and 32% of the nomgation user households have changed their

houses to corrugated iron roof. However above 62%rigation user and 68% of the non

65



irrigation user households are still on mud rootige A higher percentage of irrigation user
households in the sample had corrugated iron roededes than non irrigation user households, but
statistically there is no significant difference.

More over household tools and farm tools are atsticators of households to have the most
developed physical capital.

As showed in figure 5.4 the main household tootsuite bicycle, radio and farm tools/plough
materials. Almost all of the farm households hakieirt own plough material, and less in
transporting bicycle and radio for recent inforraatigaining. The study revealed that in both
sample households there is no significance diffezebetween the irrigation user and non

irrigation user in main household tools.
5.5.2 Access to drinking water

Access to clean drinking water is the primary Heaitdicator of human being. The main
drinking water supply scheme in the study areaharel dug and machine drilled shallow wells,
river, spring and ponds.

Bases on the interview of key informants, all of tirinking water schemes in the study area
constructed or developed by government sector c© NGhus the difference in accessibility to
clean drinking water focuses on the potential thaye and their utilization. Since the irrigation
user households are at the downstream of the \hatbithey do have more potential to ground

and surface water potential.
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Figure 5.5 Sources of drinking water of the sanmgleseholds
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It is observed that the irrigating have better ascéo water than the non irrigation user
households for their domestic use like washingla$es, since the river is flowing across their
village. But the accessibility of drinking waterhgenes is almost the same in the two sampled
villages. Despite the availability of the schentes proper utilization of the schemes is less. It is
revealed that little is known on the differencauofierground water flowing water effect on their
health. Especially in the irrigating village it é@@mmon to use river water for drinking, though
there is hand pump installed drinking water weNéoreover there no strong water user

committee for efficient utilization and managemefithe drinking water schemes.
5.6 Social capital

Social capital refers to the institutions, relasibips and norms that shape the quality and

qguantity of a society’s social interactions. Thare a number of key sources of social capital:
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families, communities, businesses, civil societyblg sector, ethnicity and gender. (DFID,
2002). Itis the other important type of capital, which reféw the social resources up on which
people draw in pursuit of their livelihood obje&s: According to Ellis (2000), social capital can
be described as the social networks and asso@at@mnvhich people belong. They comprise
social relations like access to or membership tfvoeks, association, groups, and cooperatives,
relationships of trust and allegiances. As intiatio develop community groups could give way
to a number of benefits including:-

o Improvements in human capital through group litgraied skill training

o Improved access to loans, through group lendinghar@sms

o Improved capacity of speaking out issues of corsefrtommunity
The initiatives are important to develop socialitawithin the group, between the groups and
other networks.
Social capital is not easily measured, as it reledemany resources and processes, including the
less tangible resources upon which people drawyarks and complex patterns of obligation,
membership of groups and relationships of trustiprecity and development and sharing of
knowledge.

5.6.1 Formal and non formal networks

Based on the group discussion the main social m&tagp means in the study area includes
cooperatives, development groups, Edir/Mahberngpand lending groups and religious events.
Edir/Mahber is a social group established by thmmanity for supporting each other in special
events like mourning and marriage. This is used ak a means of information dissemination
means among the group members. Development groamew strategy of networking people

for sharing experiences and knowledge transfer.s Tihi new program that includes all
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households’ separately men and women group. Onela®went group has 25 members of
household heads with five sub group for networkemgd mainly focuses on agricultural
activities, extension and intervention. Moreovesrtéhis women’s group with the same number
that participate every woman whether head or noasmg on health and education information
exchange and knowledge sharing through their nétwor

The study revealed that the membership of the sainpbuseholds in existing cooperatives and
institutions is low in the formal cases except avelopment group. Of the sampled households
43% of irrigation user and 30% of non irrigatioreusiouseholds are members of the PA level
cooperative. This PA level cooperative is estaklislioy government to facilitate supply of
agricultural inputs like fertilizer, improved seeleehives, and basic goods for household
consumption for their members. In the case of tradd saving institution it is young for the
community that to evaluate at this stage. Howewere is no irrigation cooperative in the
irrigation scheme that may have its contributionléav productivity. For example, O&M for the
irrigation scheme is generally undertaken by maini§ farmers on the basis of landholding by
the irrigation water distributer committee. Thisnuoittee Abo ma) has five members for
arranging irrigation water allocation only.

In the case of non formal groups above 68% of ittigation user and 87% of the non irrigation
user households are members of Edir/Mahber, and @2¥tigation user and 35% of the non
irrigation user households are members of EqubreTiseno significance difference between the
irrigation user and non irrigation user househalthembership of the non formal cooperatives.
In labour mobilization traditionally the ‘Lifntisystem ensured labour available for the major
agricultural tasks. ‘Lifnti’ is sharing of labouoif agricultural tasks including assist with land

preparation, weeding and harvesting, and/or oxpfough of their cultivated land. The survey
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suggests it was widely used, and that there wagialsvillingness to assist people who were in
difficulty share each other their labour in the coumity. The system is still widely used in both

of the sampled households.
5.7 Main factors in the small-scale irrigation

Small-scale irrigation has immense potential torimep the incomes of poor rural households in
developing countries like Ethiopia. However, therf@enance and effectiveness of both
traditional and formal small-scale irrigation sclemmare constrained by multidimensional
problems ranging from individual farmers’ attitutbeinstitutional arrangements. A field survey
with focus group discussion and key informant wigawns indicate that small-scale irrigation’s
benefits are accompanied with multidimensional [gois. The major constraints for small scale
irrigation in study are ranked below based on thevrerity.

i. Loss of water through canal seepage: Tikishe main problem in small-scale irrigation
systems in the study area. The earthen canal steucf the irrigation scheme and the
vertisol nature of the soil in study area causé mgiter seepage from the river diversion
canals. Seepage from irrigation canals is the mairses for water losses in the scheme.
Most of the water lost at the main and distributecanals. The downstream beneficiaries
didn’t get enough water mostly except as suppleargrduring the end of the rainy season.
Frequent damage of the earthen canal has beertgépgbat valuable farming time of the

community tends to be lost at the end of each re@@son on repair and construction work.
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Picture 5.2. Water loss through seepage from thi w@nal of the scheme, Semha.
Inadequate farmers’ knowledge and experience igaied agriculture: in the study are
experience of irrigation agriculture last for maysars, but still there is no awareness on
effective utilization of irrigation water based orop water requirement. Therefore, lack of
experience and skill is ranked as second problexh toewater loss problem. Based on the
group discussion there is ho enough support streigtuagricultural extension for irrigated
agriculture from agriculture office. Irrigation jast seen as the other seasonal packages of
program. Most of the farmers harvest twice a yedowever their harvest is lower than
their rain fed harvest.

Lack of water user committee: Water user commitsee¢he main responsible body for
managing any irrigation scheme including operaamid maintenance, fee collection, fair
distribution and other activities that increase éfffeciency of the irrigation water. However
the survey revealed that, there is no committemdtaited to do that in study scheme except
five persons that had been assigned for wateiilali¢sion. Hence repairing of the canal and

protecting against any misuse activities that migldinage the canal and over the entire
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Vi.

irrigation scheme is less practiced. The benef&saof the irrigation mend the canal when
there is any canal damage at the end of the r@agyos only as community mobilization.
Crop diseases: based on the key informants’ irgervthe study area is intensively
cultivated with the same crops for long periodstiofie. In addition to the loss of
productivity and fertility, this cultivation stragg facilitates crop disease. Imported inputs to
control these problems, such as herbicides andcjukest, are costly for farmers to purchase
some are ineffective. Thus diseases and pestshardiniiting factors for the economic
benefits of small-scale irrigation activities iretetudy area.

Lack of necessary inputs: it is interrelated whie farmers’ awareness and supply. Inputs
such as vegetable seeds, fruit seedlings, cropjplest and improved seed fertilizers are not
accessible. In case of commercial fertilizer thécepris not affordable. Based on the
informants’ information the application of fertidrs on their farm plots is below the
recommended levels. In addition there is no irf@ratooperative that can facilitate input
and market supply in the study area.

Problem of water distribution: Based on the groigzussion and key informants interview
irregular water distribution was the main probldrattcauses water logging at the upper and
shortage of water at the downstream of the comnaaieds. On the other hand there has
been no standardized watering interval to each cuottfpvated. Water is distributed by turns
of equal duration throughout the irrigation seasonply following spatial order of plots,
regardless of the crop cultivated, time intervalwadter application and the size of each
irrigated land sizes. Thus, poor distribution systend inefficient use of water resource is

the common feature of the small-scaled irrigaticimesne in the study area.
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Vil.

viii.

Lack of coordination between institutions dealingfwrrigation development. Based on the
key informants’ response less integration betwegnic@llture office and water resource
office is the source of mismanagement and wates lasthe irrigation scheme. The
construction structures and establishment of water committee is the responsibility water
resource office and the agronomic practice is dutieAgricultural office. However Water
resource office emphasizes on physical works mamlyesign and construction but not in
irrigation management which require a detail un@deding of agricultural process and the
farming community. Moreover, the Agriculture offiog the District is often undertakes its
programmes as campaign and package form not aiabped format. Therefore, this
divided pattern of organization has had unsatisfgatesult on the overall achievements of
the irrigation development.

Lack of market and marketing facilities: in the gpodiscussion the main market problems
was described as the similarity of products andketarg patterns; Carrot and Onion, the
dominant cash crops, often harvested by farmetheasame time, which leads to a high
availability and low prices during the main marketiperiod. Compounding this, because
there is no efficient storage system in the stu@ya,aproducts quality deteriorates rapidly,
which means that farmers must sell within a vergrstime, often they consider this to
result for low prices. Lack of storage facilitycaabsence of proper functioning farmers’
cooperatives cause’s farmers bargaining power edpeon the marketing of cash crops is
low. Moreover, there has been a culture of operziggasystem during the dry season,
which resulted in canal and crops damage by liwkstall the mentioned constraints forced

farmers to cultivate cereals besides to their t#akxperience on cash crop production.
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CHAPTER SIX

CONCLUSIONS AND RECOMMENDATIONS

6.1 Conclusions

The study was conducted in Enderta distsfcTigray region, northern Ethiopia, on one small
scale irrigation scheme (river diversion) villagengparing with adjacent village with no
irrigation accesg~arming is the main livelihood for all of the hobs&ls in the study ared@he
objective of the study was to assess the impasinaill-scale irrigation on the livelihood of rural
farm households and identifying the main irrigatiactors in the study area. This was done
through comparing livelihood assets of irrigatia@ers and adjacent non irrigation users.

The findings of the study shows that there was igaificance difference in their livelihood
between irrigation and non irrigation user housesol

Access to education, training, knowledge transher iaformation exchange of the irrigation user
and non irrigation user households were comparetddman capital. 70% of the irrigation user
and 62% of the non irrigation user were particigatedifferent types of training including crop
production and livestock management. However 44%hef participated farmers were not
satisfied and it was less useful for their agrizat practice. Little has been done on knowledge
sharing through extension workers especially onittigation area that need close follow and
continues learning for increased productivity. Eheras no difference in sending of children to
school and labour availability between the irrigatiuser and non irrigation user households.
There is no significance difference between thgatron user and non irrigation user households

on their human capital.
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On physical capital 38% of the irrigation user é&#% of the non irrigation households have
changed their houses to corrugated iron roof. Thexeno difference in access to drinking water
except the type of scheme they have. The irrigati®er and non user households have similar
land holding size. Soil fertility of the irrigateateas is less than the non irrigated lands. This is
due to intensive utilization of the land and nowgamic input application that deteriorate the
natural soil fertility. On social capital there wae difference between the irrigation and non
irrigation user households due to irrigation accssugh it is difficult to measure directly.

The main income sources of rural household in thdysarea are cropping, livestock and off-
farm activities.The study revealed that mean annual income ofating user is significantly
larger than non-irrigation user households. Howeliernon irrigation user has higher income
from off farm and nonfarm activities than the iaigpn user households.

Based on the focus group discussion the annuatiaadf irrigating has expected be higher than
those non irrigating households. However the suresult shows there is no significance
difference in annual household income between atiogp user and non irrigation user
households.

The findings of the study show that there is néedénce on their overall income and livelihood
capitals between the irrigation user and non itiigauser households of the study area.

The study revealed that are inadequate farmersilauge and experience, canal seepage, lack
of water user committee, are the main constrairitdrragation that affect the irrigation

development in the study area.

6.2 Recommendations

Irrigation is a progressive activity that need basiinings and close follows up. Training is one

of the indicators in human capital that helps tarshfarmer’s experience, knowledge and
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technology transfer for better productivity and noye livelihood. Hence trainings should be
demand driven and as per the gap of knowledge aperience of the beneficiaries. Technical
training for farmers on efficient utilization ofrigation water, cash crop and fruit production,
crop water requirement and marketing is criticalinorease crop yield and income from
irrigation. Therefore such trainings should be giveased on the demand and gap of the
irrigation and beneficiaries. Farmers’ sharing ofperiences on irrigation practices and
individual close follow up by the extension workens farming activities is vital that will have

great effect on their production.

Water loss through canal seepage is one of the lhasiors for low crop production due to
earthen and unstable canal. Therefore responsddee$ should give focus on line/cemented
canal construction for minimizing water loss dueseepage, water logging, and to increases the

amount of water flowing for downstream beneficiarie

Coordinated institutional support should be given the Office of Agriculture and water
resource office of the district for improving theigation scheme. Continuous monitoring and
evaluation of irrigation schemes is necessary twige feedback and information important to
solve any problem related to the scheme. Bottomapproach is ideal for irrigation
development, treating farmers as owners and nbeasficiaries of the projects. Creating sense
of ownership by participating farmers throughout throject planning and implementation to

make farmers more responsible on the scheme is vita

It is crucial to develop farmer managed irrigatechemes and managing committee, as they

reduce the financial and work burden on the goventnm terms of operation and maintenance
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of the scheme structure. Establishment of irrigatiooperative groups can also enhance farmers

information sharing and solve the problems of igmd market access.
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APPENDIX |

Tables of crop value and conservation factors

Table 1.1 Average crop value in ETB in 2012/2018durction yearn

Major crop types Crop value in ETB
Maize 600
Teff 1300
Wheat 700
Barley 650
Lentile 1100
Carrot 1500
Garlic 2100
Potato 1200
Enguaya 1000
Onion 800
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Table 1.2: Conversion factor for Tropical Livestddkit (TLU)

Livestock Type Livestock Unit (TLU)
Ox 1.10
Cow 1.0
Heifer 0.50
Bull 0.6
Calves 0.20
Sheep 0.01
Goat 0.09
Donkey 0.5
Horse 0.80
Mule 0.7
Poultry 0.01

Source: Abdinasir, Ibrahim (2000)
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APPENDIX-II

The questionnaire is prepared to undertake a sbadye effect of small-scale irrigation on
Livelihood of rural farm household$he purpose of the questionnaire is to gather méiion

on irrigating and non-irrigating household’s livediod assets and factors that affect irrigation
on Semha diversion. Dear respondents, the resulti®study will help different stakeholders
and policy makers to make appropriate measuresrragation development in the future.
Therefore, you are kindly requested to provide gentesponses. Thank you for your time and

cooperation!

Household survey guestionnaires

A. Demographic and socio economic household questimaires

1. Enumerator’s name

2. Date of interview:

3. Name of Village

4. Name of the respondent

5. Sex 1= male 0= female

6. Marital status: 1= single 2= married 3= divorédedwidowed 5= other

7. Age of respondent

8. Give details about occupation and education lefeelbousehold members
Note: Under occupation and education level specify fahdgousehold member, for school

going children probe and if not applicable, indecab.
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No. | Name of HH members Sex Age Marital status @atian| Education level

Sex:male = 1, female = 2;

Age: <15=1, 15-64=2, >64=3

Marital status: single = 1, married = 2, widowed = 3, divorced sdparated = 5, never married
=6

Education level:no education illiterate=1, no education literatep2mary school = 3,
secondary = 3, College = 4, other (specify) =5

Occupation: Farming=1, Petty trade=2, Traditional healer=3|dmr=4, guarding=5, other=6

B. Agricultural production, income sources, Assetewned

9. What was your crop land holding size of your faniilyha?

1. Rainfed ha, 2. Irrigation

Area (ha) for rain fed <1=1, 1-1.5=2, 1.5-2=3, >2=4

Area (ha) for irrigation <0.25=1, 0.25-0.75=2, 0.75=3, >1=4
10. According to your local classification soil fertylj your farm is 1. Fertile 2. Medium 3. Poor
11.Are you irrigation beneficiary?1=yesQ.13,2=No
12.1f your answer for Q.11 is no, what is the totalgliand income received from crop

production in the last 12 months?
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S/N Area sown | Yield in | Estimated | Amount Income
in ha Qtl. price/kg in | Sold in kg | /ETB

Type of crop ETBbirr

1 Maize

2 Teff

3 Sorghum

4 Barely

5 Chick pea

6 Wheat

7 Oil seeds

8 Others (specify)
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13.1f you are irrigation beneficiary, what is the tioggeld, estimated prices and income received fosap production from irrigation

and/or Rain fed in the past 12 months?

S/IN | Type of crop Irrigated Rain fed Total
Area | Yield Estimate | Amount Income | Area | Yield | Estimate | Amount Income | Income
(ha) | in Qtl price/birr | Sold in kg | in birr | (ha) |in Qtl | price/birr | Sold in kg | in birr | in birr

1 Maize

2 Teff

3 Sorghum

4 Barely

5 Vetch

6 Wheat

7 Onion

8 Tomato

9 Carrot

10 Cabbage

11 Lettuce

12 Paper

13 Garlic

14 Potato

15 Spices

16 Others(specify,
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14.Do you think the production from irrigation is lawthe production year?
1=yes,2=Ne-Q.16
15.1f your answer for Q.14 is yes, what were the a@ists to low production? Rank based on

their severity.

Responses
Code | Constraints Rank (1, 2...) Main Reason
1 Low access to inputs
2 Shortage of irrigation water

3 Lack of skill

4 Labor shortage

5 Low access to market/infrastructure
6 Market price fluctuation

7 Pests

8 Others(specify)

16.What type of inputs did you use for the crop spedifn Q.13

1= Urea/DAP (kg) , 2=Compost 3=Manure(qtl)

4=Chemicals (pest/insecticide)(lit) =qgthers specify

17.Have you/any of your families participated in cdfrin activities that can generate income in

the past 12 months? 1=yes, 2=NQ.19
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18.1f your answer is yes, in which of the followind érm activities did you/your family

participated in the last 12months and what was ymome?

S/IN | Activities Income in Birr /year
1 Community based Cash/food for work other than
PSNP
2 PSNP
3 Construction/building

4 Petty trade

5 Weaving

6 Sale of fire wood / charcoal

7 Bee production and Honey/colony sale
8 Stone quarry

9 Guarding

10 Others specify

19.Did you have own livestock? 1= yes 2=-N@.21
20.1f your answer for Q.23 is yes, did you get anyoime from the sale of livestock and their

products in the past 12 months? If yes, indicgbe Bnd total sale.
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No | Livestock | Number | Estimated | Number | Income | Products | Total Income
type kept prices/birr | sold in birr in Birr

1 | Cattle

2 | Sheep

3 | Goat

4 Horse

5 | Donkey

6 | Mule

7 | Camel

8 | poultry

9 | Other
specify

Products type: Milk=1, Meat=2, butter= 3, Eggs=4, Hides/skins=8ey (specify) =6

21.What were the other sources of your income in #st 2 months? 1=Remittance

Birr, 2=Pension

22.Do you have access to credit?1=yes, 2=No

Birr, 3=0tlspestify

Birr

23.1f your answer for Q.22 is yes for what type ofdite&lo you have access? 1=Input,

2=financial

24.Did you think that you are benefited from accessmgredit? 1=yes, 2=No
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25.What were the main constraints to credit accesausihization? 1=interest rate, 2=access,
3=collateral, 4=others(specify)

26.What types of saving did you have at your houseéhakEqub, 2=Local institution,
3=material type, 4=others specify

27.What were the main sources of income for your hioolsl?
1= crop production, 2=Livestock, 3=off farm anchfarm activities, 4= other specify

28.What are the sources of water for domestic useythatire using?

Code | Sources of drinking water V)(
1 River

2 Unprotected spring

3 Pond

4 Hand dug well (open/unprotected)

5 Hand dug well (protected)

6 Protected spring

7 Drilled Well

8 Others(specify
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29.What are the main problems of drinking water supplyour area?

Code | Determinant factors VX
1 Shortage in quantity

2 Poor water quality

3 Operation of the source is faulty

4 Poor Management of water point

5 Maintenance of the water point

6 Distance/travel time

7 Waiting time is too long

8 No problems

9 Others (specify)

30.What physical assets do you have?

S/n Assets type Quantity When acquired Approximnatae in Birr

Asset: corrugated iron House=1, mad house =2, thatched roof house=3, B¢ Radio=5,

bed=6, TV=7, Jewelry=8, Farm implemeniist(as beloy =9
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Farm implements: Treadle pumpss Ploughb, Waterpumps, Ridger=d, horse-drawn cares
Other (specify) £................ e.g. &, 9, etc

31.Are you a member of any cooperative? Yes=1, No€R233

32.1f your answer for Q.32 is yes, what type of coapiee is it? 1=Local Saving and credit,
2=marketing cooperative=2, irrigation cooperativePa level cooperative 4=others specify

33.Are you a member of any social institution in ydeA? if so in what? 1=Edir/Mahber,
2=Equb, 3=other specify

34.In what way did you get agricultural information stig?

35.Have you ever visited by development agents fogfoar farm activities? 1=NeQ.37
2=Yes.

36. If your answer for Q.35 is yes how many times Itriight, 2=once a week, 3=once in a
month, 4=twice a year, 5=once per year, 6=nevesil&t specify

37.1Is there a water user association that overseagitggion scheme? 1=Yes, 2=N&)Q.39

38.How do you value the performance of the water association? 1= Excellent, 2=Very
good, 3=Fair, 4= Poor, 5=Very poor

39.Have you received any training?

Who gives you the | When was the last How did you find the

Type of training training? training offered? | training?

Crop production

Livestock management

Moisture conservation

Soil fertility management
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Rainwater harvesting

Irrigation development

Post-harvest handling

None

Others specify

Who participated in the training? Irrigation farmers=1, water user association meswi&r
non irrigating farmers=3, Other (Specify) =4

How did you find the training? useful=1,,less useful=2, Useless=3, Do not know=4

15. What type of training regards to irrigation Wwbyou like to receive in the future?

Any comment.....................
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C. Focus Group Discussion
Checklists for focus group discussion for irrigatiossers

+ Date

S/n Group members name Sex Age

1. How do you manage your irrigation system (consiougt maintenance, operation
activities, water allocation, distribution, draimagtc)?

2. According to your opinion what is the negative gusitive socio-economic impact of
irrigation practices in your scheme?

3. In your opinion how do you judge the contributidniraigation for household livelihood
improvement?

4. Do you have institutional support from governmewftfices?

5. What are the common problems of the irrigation sk

6. Rank the most hindrance/obstruction factors on ymigated crops production.
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S/n | Irrigation inputs Rank-according the seriousnes of the problem
1 Water

2 Land

3 Labor

4 Inputs( fertilizer, herbicide, pesticide
5 Credit

6 Market

7 Pests/diseases

8 Theft

9 Skill

10 Others(specify)
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D. Key informants Interview

Checklist for key informants on the irrigation scheme and beneficiaries

1. How irrigation is managed ( design, constructigmeration and maintenances, water
distribution rules and regulations)

2. What are the major challenges faced to improvdivie&hood of irrigation users of the
Sembha diversion?

3. What are the supports provided by you and yourroegdion for irrigation users?

4. What are the major social and technical problenth@scheme?

5. What do you suggest for the improvement of irrigatin the district?
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