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ABSTRACT

Properly utilize of water is to be cited as oneldd crucial problems that threaten to maintain
the subsistence livelihood of the rural peopleha study area. Tremendous efforts have been
made by the government to cope up the utilize lpmobas to increase the status of the
productivity per unit area by incorporating irrigain that could be utilize by individual HH.
When the issue of economic growth and developnigheaountry is raised, one has to take
into account the performance of the smallholdemnfars. Reducing the challenges they are
facing and utilizing their potentials can help tocalerate the agricultural sector and economic
development of the country as a whole. Agricultw@peratives are an ideal means for self-
reliance, higher productivity level and promotiohagricultural development.

Therefore, the major concern of this study is erogily analyzing the factors affecting proper
utilization of water through irrigation cooperatigseound in the Kolla tembien district. Both
primary and secondary data were taken for this gtudl the irrigation cooperatives the study
area select and a total of 120 sample respond&ota kola tembien district. Primary data
pertaining collected from selected respondents ugho structured questionnaire. The total
respondents, of the cooperative are members fqoegaratilize of water. Secondary data of the
cooperatives for recognizing irrigation cooperas/

The descriptive statistics was to analyze the naiffierence of continuous and frequency
difference of dummy variables. The Nominal logistigression model was employed to find
functional relationships between the explanatoryd asependent variables by utilization
categories, which were found differently using itihigation for different purposes. The result
of descriptive statistical analysis showed that, @iuthe 18 hypothesized variables only seven

variables ( irrigation experience, off-farm incoraetivity , water lifting devices , training ,
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slope of the farm ,soil type of the farm and peticepof the members ) showed significance
difference at 1% and 5% significant level.

Implications of this study are improving the irrigan cooperatives as well as utilize water of
the irrigation cooperatives to face the challengeshe area especially in irrigation farmers’
produces, increasing the participation of the farma the cooperative through provision of
different services and benefits, appropriation afpdus in the form of patronage refund,
increasing the productivity and specialization bé tfarmers, continuation of distribution of
water to the farmers and above all continuous etlanaand enlightenment of the farmers
about cooperative and its benefits are the utmastipy areas of interventions to improve the

proper utilization of water through Irrigation cperatives in the area.
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Chapter 1.Introduction

1.1 Background

Ethiopia is one of the largest countries in Africavering a tremendous land and water
resources (1.13 million KAy, which had a mixed farming experiences with prongpsmall
scale irrigation and other modern agricultural testbgies. It has a population of 77.4 million
of 43.8% population structured of 0-14 years anchiaracterized by extensive poverty, where
31.3 percent of the population lives on per capitome of US 108 dollar per year (World
Bank, 2005,cited in Abadi,2006).

The Ethiopian economy is based on agriculture vaimcounts for about 46.5 percent of GDP,
80-90 % of export earnings, and 87 % of employmamgaged in this agriculture sector
farming activity.(CSA 2006 ) Despite of the highesdtare in the country’s economy, the
performance of the agricultural productivity issomehow progressing. However, due to the
over exploitation of natural resources manifesiisglf to recurrent drought and use of poor
farming implements and technologies as well asethatic rain-fed the gap to reduce the high
level of food insecurity is still part of the daliije in many parts of the country, it cannot hope
to meet its large food deficits through rain-fedguction alone (MOA, 2002).

In  most of the developing countries farmers depen rain fed agriculture. Usually rainfall
pattern varies from year to year and from placelare depending on weather conditions.
Some time there is high rainfall while at other dirthere is shortage rainfall has its direct
impact on rain-fed agricultural production. The elepment of small-scale irrigation scheme
facilitates increased agriculture production intgimable manner and assists in overcoming the

problem of depending on rain.



Previously some attempts have been made to degebafi-scale irrigation schemes through
river diversion in some areas of Ethiopia. Mosth@ small-scale irrigation schemes developed
was not successful due to different reasons, othviack of institutionalizing water users
association (WUA) and poor management system grafisant.

Farmers who would be benefited from the smallescatigation scheme needed to be
organized into association to make best use oatladable water resource in their command.
The members of association can exchange viewsdwas iand choose the best options to use
the available irrigation scheme properly. Such @ssion needs to be legally institutionalized
to carry out the functions of water distributionsaintenance, repair and overall management.
WUA could be organized and legalized on the bagisagriculture cooperative societies
proclamation number 85/1994 and particularly omclert7 sub article 1and 2 organizing and
institutionalizing the farmers in WUA will give merattention and more power than organizing
them in other form.

In Ethiopia, the formation of cultural and tragdlital associations (e.g. Edir’, 'Ekub’, "Debbo’,
etc) was dated many years ago. The peasants latigec the value of cooperation for
improved productivity and for the task that requsddlective effort. For example, ‘Debbo’ is
one of the traditional self-help organizations piérg in agricultural communities of Ethiopia.
People living in a given particular geographicalubdary help each other in ploughing,
weeding, harvesting, house construction etc.

It was after 1960 modern cooperatives societies ecdm birth (MoRD, 2002). These
cooperatives were established during the feudaieg(1960 to 1975), Derg regime (1975 to
1990 ) and now after 1990. It was unfortunate thase cooperatives that were established

during the previous two governments were not swfaebecause they were used as political



tools and member’s willingness was not given ptyoiti deserves. It is even very difficult to
get rid of those bad images of cooperatives plinte the minds of farmers for the
establishment of similar voluntary associationshsas cooperative societies in order to
enhance bargaining power, raise sales and purdnassaction volumes and so on.

Irrigation cooperatives enable farmers to own amanalcratically control their business.
Farmers are organized to help themselves ratharréig on the government. And this allows
them to determine services and operations thatmatkimize their profits. They increase the
income of the farmers by raising the general effebt and properly utilize of water. They also
increase the farm income of the farmers by equetalitribution of water made in cannels
operations, by up grading the quality of maintemathgration of rivers.

The current government of Ethiopia has been taliotg decisions to create favorable
conditions for the development of cooperatives sashmonetary support, creating  healthy
and conducive environment for the cooperatives rmwvgand work smoothly and giving
freedom and autonomy by replacing the existing ecafjve laws on the pattern recommended
by ICA. The government proclaimed the cooperatigeieties act by the Proclamation No.
147/1998 (Federal Negarit Gazeta, 1998). The pnoafi@mn states the necessity of establishing
cooperative societies which are formed by individua voluntary basis and who have similar
needs for creating savings and mutual assistanan@rthemselves by pooling resources,
knowledge and property. It also states the neges$ienabling the cooperative societies to
actively participate in the free market economistesn. In general, it becomes imperative to
issue a comprehensive legislation by which cooperabcieties are organized and managed in

order to achieve their objectives.



Similarly, Tigray region, with a total populatiofi 4.35 million, accounts agricultural economy
of 55% of the regional GDP and providing an emplegtfor more than 85% of the population
(BoPED, 2000). The region belongs to semi arid sa@aEthiopia having an area of 5.34
million hectares depend on large on rain fed &@rsifarming system bases.

The traditional practices, characterized by eitberearly or too late with variation in quantity,
spatial, temporal distribution of the seasonal falhand wastage use of rainwater harvesting
systems has made the socio-economic needs of thelepenresolved and the expected
optimum production worse was leading to poor livetd of the family where they are not in a
position to feed for the whole year which calls loe use of properly utilize of water .

Likewise, the study area requires sufficient amafntain water as nearly 50% of the existing
potential to produce enough food to feed the peapteto fulfill the need on sustainable basis
is still a long way and the use of means and know harness available water resource into
productive use remains a difficult and challengizsk.

The need to exercise to irrigation cooperativethenstudy area is mainly to meet the domestic
needs, to provide effective use of supplementargation to the long rainy season growing
crops during the drier months of September and li2ctand to supply availability of water
short season growing crops, vegetables, tree antdsfplings during any months of the year
nearly nine months of the year after rain ceasdds Tould be as a result of personal,
economic, institutional, psychological and techhfaators.

This research focuses on the analysis of factdesxtaig proper utilization of water through

irrigation cooperatives.



1.2 Statement of the Problem

The major constraint to irrigation cooperativetaisk of proper utilization of water particularly
when in dry season. Hence, problems associated aegiendence on rain fed agricultural
systems are common in Tigray region especialijhengtudy area with repeated famine and
repeated crop failure are some to be mentioned.

The scarcity of this resource has become a kegpifaleat affects agriculture and threatens a
large number of people living in the study areanddighly challenged with uneven temporal
and spatial distribution of rainfall. These extrées had undermined the productivity and
reliability of their farming system. Even under mal rainfall conditions the HHHs were
hardly producing sufficient food for their needshefefore, one alternative to improve
agricultural production in the rain fed agricultuseto develop irrigation scheme and then by er
proper use of water through irrigation cooperatives

Research results and statistical data have revéaddethiopia is among the poorest countries
in the world. Despite that agriculture is the maector of the national economy and the
development of the country is correlated with pesgrin it, the methods and techniques of
production and water user association are traditiand, therefore, the level of its productivity
is exceedingly low.

Irrigation cooperatives are the means to an enandevelopment. They are indispensable for
self-reliance, higher productivity level, Providingroperly utilize of water raising the
communities economic and social consciousness,f@ntunching an attack on a common
enemy i.e. poverty. More control over water wasregped by members of cooperatives as a
positive outcome of irrigation cooperatives. HowgVack of control over water delivery was

one of the problems mentioned.



Irrigation cooperatives are promoted by Ethiopi@vegnment as a means to increase use of
water, increase efficiency of farm produces andobupf farm inputs and hence agricultural
development in the rural sector of the country'sremmy. This is why the present study focuses
on the utilization of irrigation water and ideniifg those factors influencing proper utilization

of water through the irrigation cooperatives.

1.3. Objectives of the Study

As the aim of irrigation cooperatives to supporps suffering from moisture stress through
supplementary irrigation and to provide water tamestic use, some farmers who own
irrigation land in the study area are differentking it and are not meeting the advantage of
irrigation cooperatives as it was expected.

The general objective of the study tried to asghesfactors affecting proper utilization of
water through irrigation cooperatives.

Thus, the specific objectives of the study are:

1. To analyze the socio-economic factors affectiraper utilization of water through irrigation
cooperatives.

2. To identify the existing problems affecting thr®per utilization of water through irrigation
cooperatives.

3. To suggest possible strategies to improve thetilon of irrigation cooperatives.

1.4. Research Questions

Given the above objective of the researdie study was attempted to explain the
following research question.

1. What are the socio-economic factors that atfeetrrigation cooperatives to utilize water?



2. What are the problems of irrigation cooperatiwestilize water?
3. What are the possible strategies to improveizatibn of water through irrigation

cooperatives?

1.5. Hypothesis of the study

» There is no significance difference between facédiscting proper utilization of water

through irrigation cooperatives and membetdilization of water.

1.6. Significance of the Study

When the issue of economic growth and developmgtiteocountry is raised, one has to take
in to account the performance of the smallholdeeducing the challenges they are facing and
utilizing their potentials can help to accelerdtte agriculture sector and economic development
of the country as a whole. Irrigation cooperatiges an ideal means for the improvement of the
livelihood of smallholder farmers. The productiamdancome of the farmers are dependent on
the utilization of water through cooperatives inieththey are members.

Utilization of irrigation water provides ways of proving cooperative’s performance by
pinpointing the weakness and strength of key dawii.e. identifying the factors affecting
proper utilization of water through irrigation captives. This analysis allows managers and

other concerned bodies to reach conclusion abeutitent status of the cooperatives.



1.7. Scope and Limitation of the Study

The main concern of the study was assessing anlyzarg the factors which affect the

irrigation cooperatives in the study area throughecting data and available information in
five specific irrigation cooperatives.

The study could reflect a great importance if isveudied in all parts the Tigray region but
due to limited financial and time resources, itused in kolla Tembien woreda irrigation

cooperatives only.

1.8. Organization of the Thesis

This thesis constitutes five major chapters. Infitet and introductory chapters sub chapters
that are discussed includes, background, statieafehe problem, objectives of the study,
Hypothesis study , significance of the study andpscand delimitations of the study. The
second chapters elaborates a review of some tiearahd practical conceptualizations with
respect to the agricultural cooperatives. A briesdiption of the study area and a thorough
explanation of the methodologies used for the sardypresented in chapter three. The findings
of the study are presented in the result and dssons part in chapter four. Finally chapter five

deals the conclusion & recommendation that are difa@m the study.



Chapter 2. Literature Review

These sections discusses the definition, clasticaf cooperatives and highlights the major
benefit of cooperation, farmers’ attitudes on tlefgrmance of cooperatives, elements for
development of cooperatives in Ethiopia and alsgculis definition and structure of water user
associations. Reviews of theoretical and empirstadlies on the management of cooperatives

in Ethiopia and other parts of the world are alssspnted.

2.1. The Definition of Cooperative

A cooperative is defined as “an autonomous assoniaf persons united voluntarily to meet

their common economic, social, and cultural needsaspirations through a jointly-owned and
democratically-controlled enterprise” (ICA, 1995).

Center for Cooperative (2002) defined cooperativeagrivate business organization that is
owned and controlled by the people who use itslycts, supplies or services. Although
cooperatives vary in type and membership sizeyate formed to meet the specific objectives
of members, and are structured to adapt to memhsdrahging needs. Chukwu (1990)

considered cooperative as a democratically coetidiusiness i.e. it is owned and controlled
by the members. It also gives benefit to the membeis often supplemented with the seven

principles adopted by ICA.



2.2. Review of Basic Issues Concerning Cooperatives

2.2.1. Classification/ types of cooperatives

Chukwu (1990) presented different criteria of digssg cooperatives that have been adopted
by different authors and some of the criteria fassification are summarized as follows. One
of the classifying criteria is the area of openatwf the cooperative. Urban cooperatives are
those operating in the urban areas. There are mgusredit and saving etc. cooperatives
operating in the urban area of our country. Ruaaperatives are those operating in the rural
areas. Most of the cooperatives in our countryifathis category. There are grain, livestock,
dairy, coffee marketing, Irrigation cooperativeglifferent rural areas of the country.
Cooperatives can also be classified based ondhgémizational level. The smallest individuals
set up in the cooperative organizational level @ieary cooperatives. They usually cover a
limited area of operation. They have individual quer as member. Their working capital is
obtained from paid up shares of each member otdloperatives. The other organizationally
higher cooperatives work in the interest of theseperatives. In our country there are 14,423
primary cooperatives operating in different sectafrhe economy (FCC, 2005a). Cooperatives
in the second layer of the organizational set up secondary cooperatives. They usually
formed by the number of primary cooperatives. Thairking capital is obtained from paid up
shares of the constituent primary cooperativeseirTharea of operation covers the total area of
the given constituent primary cooperatives. Theeeewl04 secondary cooperatives operating
in the different sectors of the economy (FCC, 200%ke third layers in the organizational set

up are the tertiary cooperatives. They usuallyniat by the secondary cooperatives and their
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working capital is obtained from paid up shasethe constituent secondary cooperatives. So
far these kinds of cooperatives are not formecduincountry.

The other classification criterion of cooperativ@the sector in which the cooperative engaged.
Cooperatives that engaged in the agriculture sextrclassified as agricultural cooperatives.
There are many agricultural cooperatives opegatirthe different sub sector of the economy.
Industrial cooperatives (small scale industry) geghindustry sector. They are emerging in
different areas of the country. There are 78 haafticcooperatives in the country (FCC,
2004a). Service cooperatives are those engageldeirsdrvice sector of the economy. They
usually engaged in the banking, insurance, tramspealth, electricity etc. There are many
saving and credit cooperatives and one newly ashaa bank (Oromiya Cooperative Bank)
representing this sector (FCC, 2005b).

The number of operation in which the cooperativgagied is another classification criteria of
Cooperatives. There are single purpose cooperatieh have only one field of activity (one
purpose e.g. marketing). There are also multi-pggpmoperatives which have more than one

field of activity (two or more purpose e.g. creaiitd marketing).

2.3. Major Benefits of the Cooperation

The theory of cooperative organization providesesalv reasons why farmers join the
cooperatives. According to Schroeder (1992) codpesaprovide quality supplies and services
to the farmers at the reasonable cost. By purchasipplies as a group, the farmers offset the
market power advantage of other private firms pimg those supplies. The farmer can gain
access to volume discounts and negotiate fronositipn of greater strength for better

delivery terms, credit terms, and other arrangemeBtppliers will also be more willing to
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discuss customizing products and services to negatefrs’ specifications if the cooperative
provides them sufficient volume to justify the extime and expense.

Increased farmers bargain power in the market plecthe other advantage of the cooperative
(Douglas and McConnen, 1999). Marketing on a ccaatpas basis permits farmers to combine
their strength and gain more income. The farmenslaaer distribution costs, conduct joint
product promotion, and develop the ability to detfitheir products in the amounts and types
that will attract better offers from purchasers.

According to Parliament et al. (1990) a cooperatines farmers a means to organize for
effective political action. Farmers can meet toalep priorities and strategies. They can send
representatives to meet with legislators and regrtdaThese persons will have more influence
because they will be speaking for many, not justiemselves.

According to Folsom (2002) having a businesses dvaral controlled on a cooperative basis
helps farmers’ entire community. Cooperatives gateejobs and business earnings for local

residents. They pay taxes that help finance schbokpitals, and other community services.

2.4. Farmers’ Attitude on the Performance of the Coperative

The cooperative is usually one alternative fornmbo$iness organization that can offer good/
service to the farmers. If the other business argdions are regarded as dishonest, inefficient
or exploitive, farmers will be predisposed to use tooperative (Chukwu, 1990). On the other
hand if the other business organizations are oifegood/ service efficiently, honestly and at
fair price, the farmers more likely to be less iatted in the cooperative.

According to Klein et al. (1997) the performance thé cooperative will also affect the

possibilities of having more farmers as membketheé cooperative is seen as inefficient, its
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functionaries corrupt and not prepared to listermembers, the prospective members (farmers)
will not have a good attitude towards the coopeeati

Cooperatives cannot be free of risks as they uakierspeculative business activities (chukwu,
1990) , for example , in our country agriculturaloperatives purchase teff, coffee and other
farm produces from the farmers in the harvestiragse speculating that the price rises in the
latter seasons. These risks are usually high feratrerage cooperative farmers who in most
cases belong to the lower economic class of theetyod-urthermore, decision making in the
agricultural cooperative is known to be traditidpatelatively low , whereas speculative
business activities require flexible and speedyioactIf there is repeated loss in the
cooperative, farmers will be disappointed with perfance and be less interested in the

cooperative.

2.5. Elements for the Development of Cooperatives Ethiopia

Wegenie (1989) and Abebe (2000) indicated that | rumatitution such as agricultural
cooperatives should form the basis of futureettgyment endeavors in the country as they
are best instrument for the mobilization of ruedaurces. However, Abebe (2000) emphasized
that they should take into account local percegtimnd realities, as well as built on the spirit of
self and mutual help.

Subramani (2005) pointed out certain elements, hideserve attention in an integrated
development of cooperatives in Ethiopia. The falsiment that he proposed was the choice of
sectors where in cooperatives operate. Nowadaysadheultural sector of the country needs
much attention as it is the backbone of the couatiry the majority of the population engaged
in it. This is also true from the point of view dfe policy (agricultural development led

industrialization) the country adopted.
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Defining the rights and responsibilities of the pemtive at a macro level is the second
element in the development of cooperatives indgilai. It has a key place as it constitutes a
prime factor in determining the overall role t® played by the cooperative movement in the
national planning and development programs. Thstiegi government of Ethiopia has already
legislated the cooperative society act by the @meltion No. 147/1998 (Federal Negarit
Gazeta, 1998) and rules to define the rights aspomsibilities of the cooperative. The third
element that is proposed in the development of eadjves is the choice of the organizational
pattern. In Ethiopian case the development of pymeooperatives should deserve prior
attention. After organizing and strengthening pryneooperatives, efforts should be made to
link these vertically and horizontally. These ligka help to improve their competency and
operational efficiency.

Education, capital, management skills and traifagyities are the fourth element to be given
attention in the development of cooperatives. Thiegets are important to get effective output
from the cooperatives. The government of Ethio@a 9iven emphasis for these inputs. It has
been launching different training programs acrbgscountry. According to FCC (2004b) four
universities already launched cooperative trainimggram at the level of bachelor degree.
Ardaita ATVET College, the former Yekatit 25 coogeve institute, is also giving middle
level (diploma level) training program in the fisldf cooperative. In order to avoid the capital
shortage of the cooperatives, the government iabkshing cooperative banks (e.g. the
Oromiya Cooperative Bank) and other financial rumatitution in the country.

He finally concluded that if the four elements obperative development properly handled, no
doubt they would serve as four pillars to firmlyldhdhe entire structure of  the national

cooperative movement for the better accomplishroétite desired national expectations.
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2.6 Definition and Structure of WUAS

According Helen Shabhriari (1997) Water User Asstimmrefers to the grouping of water
users, usually farmers, who are taking water frora or more sources (such as reservoirs,
irrigation canals, pumping stations) for the pugpad managing part of an irrigation and
drainage system. A Water User Association is alebndd as a non-profit organization,
established by water users to ensure that farreegsve sufficient irrigation water when they
needed. The boundary of the association can bellmasa hydraulic unit, irrigation scheme or
part of it, or a village administered area.

Village-based WUAs these are associations formedinbyabitants of the same village,
regardless of the area and the off-takes to bgated. The O&M in such a case is limited to the
canals serving the WUA members, which in most casegertiary and sometimes quaternary
canals. In this case WUA boundaries are the samilage boundaries.

The Water User Associations are non-profit orgaiona, established to administer, operate,
maintain and protect all works and structures, viuthparticipation of their members. Farmers
recognized the hydraulic-based WUA as an oppordoit better control of water delivery and

distribution.

2.6.1. The Level of Farmer Participation in the WUA

Under the revised Irrigation Code, WUAs are nowadiy taking over operational
responsibilities for irrigation and drainage syssetm addition, the Government administration
has started to involve WUAs in the design andesupion of rehabilitation works. The
current arrangements require that all rehabilitatit@sign and civil works be reviewed and

approved by WUAs, who technically should repreganmhers. Moreover, farmers in principal,
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are supposed to participate in the General Asselffiablglecting the members of the WUA
Board. However, the actual level of the farmergblmement in WUAS needs real scrutiny.
WUAs in principal are democratic organizations whése selected by the farmers and are in
charge of approving the design work of the candédivering water in an equitable way,
collecting fees, resolving conflicts, etc. But tpgestion is whether WUAs are real democratic
institutions as required by the law, or whethewthee turning into special interest associations
without the full involvement of farmers. Answeritigese questions is particularly important
with WUAs taking over the secondary canals. Lackrast among farmers towards WUAs
which can stem from non-democratic selection of VUAembers; and local influence of the
more powerful farmers during the process of the AMébstablishment can hinder the full
participation of farmers, prevent them from payiagd encourage them to take water in illegal
ways. Farmers in some cases perceive WUAS as arrgoeat institution. This is partly
because in some districts a number of the chairamehsecretariats of the WUA boards are
former employees of Water Enterprises.

Gaining farmers' trust and encouraging their falftigipation in all stages of the formation of
WUASs through training and education is vital fondpterm sustainability of user associations.
To reduce the risk of mistrust and promote demagcracselecting the head of WUAs, it is
important to organize farmers at the tertiary ynitbere they can be trained in participatory
management. In addition, it is important that wonbenincluded in the training in tertiary
units, which will increase the overall participatiof farmers. The involvement of women in
tertiary systems and internal organization of WUd&eases overall farmers' empowerment in
management systems and enhances the role of wamagriculture, where they are already

doing a large share of work. Presently, all thremeets studied in the paper intend to involve
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women and increase their participation. In additiorganizing farmers in general at the
tertiary unit to encourage their participation iscabeen pursued. For instance, Participate
Management unit (PMU) of the WB project has bedwmrtasome action in this regard and has
developed related modules.

Role of Water Enterprises still have a major raelay. Without them quality control  and
safety of water resources can be at risk. As altrethey should be restructured and their
supervisory capacity strengthened with respectuality control. Currently, the mandate of
WEs is being limited to river protection, and ogena and maintenance of large reservoirs and
primary canals. These require higher technical giggeand carry larger liabilities. Therefore,
WESs need to be trained in technical and environalessues relating to irrigation and the
upkeep of reservoirs and river protection. A strdagn and efficient Water Enterprise can be a

great support to the success of WUASs.

2.6.2 The Existence of Comprehensive Laws and Regtibn

At present, as mentioned earlier, there is andtiogn Code regulating WUAs, however, the
law is recent and there is need for continued iwgmoent on water strategy and regulations
according to new needs and development. In shHwetetare some internal issues regarding
WUAs such as membership, participation of farméhg rate of fee collection, training,
leadership roles and communication and some extéssaes such as laws, water strategy,
regulation, and WE management, which need to bsidered.

The ineffectiveness of many bureaucratic modesrigfation management does not mean that
the state is irrelevant and or that it should belieed from involvement in governance.

Effective irrigation management requires that peopinderstand and develop locally
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appropriate institutional arrangements and divissbmoles between the state, the community
of water users and the private sector (Lam, 199@).dontinuously changing environment in
which irrigation systems operate constitutes arotallenge to irrigation management.
Rapid economic development, competitive uses oémeaatd changes in the political and social
setting pose many new challenges for irrigation ag@ment. As industrialization advances and
economies develop, irrigation becomes more thamlgirdelivering water to fields in an

orderly manner (Lam, 1996; Ostrom, 2005; Shivakat Bastakoti, 2006).

2. 7 Empirical Studies on the irrigation Cooperaties

According Helen Shahriari (1997) Sustainabilitytleé irrigation sector would be jeopardized if
WUAs fail to properly manage transferred units, atanand tertiary systems. Without the
necessary skills, WUAs will not be able to managegation and drainage systems efficiently,
causing deterioration to set in again. WUAs sustaiiity could be threatened if revenues
generated by small private farms are not sufficidume to lack of markets. Further, WUAs
might fall apart if actions by members give reastamslistrust, for example, a lack of financial
accountability or mishandling of WUA's funds. Conied support by technical assistance
throughout the project, and even after its comgpietwill be critical to further strengthening
the newly established WUAs.

According Gaesh P.shivakoti (2005) Irrigated adtice has been a major factor of
development during the past several centuries. dboation of water supply on irrigation
canals will be more challenging and more farmetbsrely on ground water which can be made
available when their crops are in need of watesiBeeform will be needed occasionally for

restructuring and establishing new decision makiragesses and ground rules. Incremental
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innovation will be needed more regularly, for th@gess of intra and inter-organizational
learning about how to make irrigation system mansge and irrigated agriculture more

productive, effective, equitable, efficient andtausable in the face of constant change.

2.7.1 Conceptual framework

The two categories of variables associated withp@rautilize of water through irrigation
cooperatives are the independent and the dependeiables. Based on the factors as
personal, economic, physical, institutional, techhand psychological factors, which assumed
to be important across irrigation cooperatives atilization of water would be considered in
this study . Therefore this study deals with Analyfiactors affecting proper utilize of water
through irrigation cooperatives, by taking utilivsx of water undertaken in the study area and
to analyze these processes. There is a need te fitaenresearch into study areas where the

researcher has to focus, and address the chsgaestions.
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Chapter 3. Materials and Methods

3.1. Descriptions of Kolla tembien Wereda

The study area was conducted on central zone ey igegion, particularly in kola Tembien
wereda at five Irrigation cooperative namely: Lgeleaelet, Tahetay Taelet, Maye Daero,

Welegsa , and Begasheha.

3.1.1 Physical characteristic of the study are

The study area, Kolla tembien Wereda is fountthéncentral zone of Tigray region 95 km far
from east of Mekelle. It is bordered with Naedeetadoreda to the North west , with Abergele
wereda then by Tekeze river to the South, withabawi (western zone) to the West and
with Misragawi zone to the East, and it encompa22ePAs and 83 villages occupying an area
of 1,389.70 KrA(WKTARDO, 2005).

It has a population of 153,722 persons out of whiBld % are female and 50.6 % are male.
The numbers of household heads are 26,494 , wi3=®& 86 are male headed household, and
the remaining 16.03 % are female household hedkesl average family size is 5 persons per
household head with average dependency ratio onento of the economically active
population over the children. The majority of thepplation in the study area belongs to the
Tigrian ethnic group and the dominant religion igh@dox Christian and very few Islamic

followers are present (CSA, 2006).

The study area is also found within the altitudagrag from of 1400-2300 m.a.s.l, with

different range of climate, topography, parent makeand land use resulting in varying soils.
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The area exhibits unimodal type of inerratic andeliability rainfall distributions (Appendix
table 7) for which the nature of the rainfall is stig late starting at July and ending at early
August. It is also known for its drought prone wdaroisture stress in  June (on set season) for
germination and September (offset season) for ltdwefing and fruiting processes is crucial
prerequisite for crop production as well as treeagh of which ten out of the twelve months

of the year are within higher potential evapotramragion than long term average rainfall.

3.1.2 Institutional services

The study area has institutional services like stlkeducation of 1-4 of grade schools are 27,
1-8 junior high schoolsl are 32, 9-10 Secondagi lschool is 1 and preparatory high school
is 1 Technique college is 1 education college.ig fie type roads serving the community are of
two types, namely the paved road passing acrossceasst (mekelle to adwa ) of the wereda
with 180 km long, and the weathered road type wicimhnect the peasant association with
Abi adi (the principal town of the wereda) of tidength about 270 km and the density of the
road is 5 km per village. It has also 12 clinics, Bealth posts and 6 animal veterinary clinic
stations and other infrastructures like cooperateaed credit service providers .

The land tenure system is based on the constitthianall land is under the propeny state
and the farmer has the right to use and to transfenot to sell or mortgaged. It comprises a
total area of 147,000 ha, out of which the culiedatand is 21.10 %, grazing land 47.4 %,
woodlots shrubs and trees 6.3 %, homestead 2.5¢% céosure and miscellaneous land is 22.7

% (WKARDO, 2005).
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The total number of water supply units constructethe study area 5063 water points out of
which 334 of them are hand pumps, 78 are motorizéapring development, 4 earth dams and
12 seasonal rivers. About 4588 of newly introduédn water  harvesting ponds and 16
serious ponds have been built but some of themmatdunctioning because of seepage and

other factors.

Table 1. Total constructed diversion of rivers irthe study area.

Name Type Constructed / year
Laelay taelet & TahetayDiversion 1990
taelet
Maydaero Diversion 1996
Begasheka Diversion 1998
Welegsa Diversion 1998

Source: kola tembien wereda agricultural and rdeaklopment office, 2006

There are twenty two agricultural extensions andné training centers (FTC) with 66
development agents (3 workers in each developrmamer which provide extension service
by mediating macro policies to local situations.eyhalso facilitate training to encourage
human resource development for a better self gomlaand sustainability use of the
technology by incorporating indigenous knowledde itme technical packages. Generating the
demand to practice and to support the grass rgetdenables to boost agricultural production

through promotion of new technologies and improvetme

3.1.3 Farming system

The agriculture is based on rain-fed subsistencaifg system of a mixed crop and livestock

and traditional oxen driven implements type. Thgameereal crops are maize teff, sorghume
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,barely and millet . The types of animals raises @ricken comprising about 33.6 %, cows &
Oxen 26.1 %, goat 28.2 % , sheep 7.4 %, donkeéx 2:3ule 0.1 %, 2.2 % bee colony& camel
0.1% etc (Appendix table 6 ). The vegetation caMestudy area has been disturbed because
of encroaching and illegal felling, either for dostie use like farm implements, fuel wood or
invading of marginal farmlands. This destructionvefetation has in turn created runoff by
eroding topsoil creating soil loss that leads failof soil fertility.

According to BoRAD (2005), the major livestock puation constraints were shortage of
animal feed and killing diseases like PastoralBtack leg, Anthrax, Foot and mouth diseases,
Mastitis, reproductive diseases, internal and external garaGrazing and browsing are the
major feeding method lying on natural pasturesqgga, leaves, leaf lets and branches), crop
residues (straws, stalk, stoves sheaths and chaifet after-math grazing are alternative
feeding type of which both of them tend to the miwee resources, where the carrying

capacity of the grazing land had remained onlyafoout 2.3 ha per TLU (Zenebe, 2001).

3.1.4. Agricultural extension service

In order to realize the desired development inéhosuntries where agriculture is the major
means of survival, every effort towards growth dtddocus on the rural farming community.
In this context extension services play a vitakriol channeling the appropriate know-how to
the farmers.

In the kola tembien districts there are 66 DAg tra responsible for providing the necessary
technical supports required by the farmers. To aggrthe skill and learning capacity of the
farmers the country revised the extension policyhia year 2001. The  plan revised gives

priority in establishing farmers training centeESI'C) and assigning three DAs who have a
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diploma in specialized fields of agriculture in bd@bele. This would enable farmers to get in
touch and make use of new ideas and technologies \@ariety of subjects to improve their
livelihood. Taking this into consideration durinigetlast three years a number of DA’s have
been recruited and enrolled in TVET (Technical faaal Education and Training) to acquire

the required skills.

3.1.5. Agricultural cooperatives

In kola tembien district there are 5 Irrigation pecatives 22 multi-purpose agricultural
cooperatives 1 union 5 saving and credit cooperatiK TWCPO, 2005). And they have 12958
farmer members (10618 males and 2340 female)006/7 . The total capital of the

cooperatives was birr 2,682,812.86.The irrigatiooperatives provide fertilizer and other farm
inputs and also managing irrigation systems andviaes. The multi-purpose agriculture

cooperatives provide primarily fertilizer and otti@mm inputs. One of the fascinating attributes
of agricultural cooperatives is extending fertilize credit. They also market farm produces

especially honey.

3.1.6. Cooperative organization and promotion seree

The current government of Ethiopia is establishprgmoting and organizing cooperatives in
the rural community, as they are a means to dewaop. In the Kolla tembien districts there
are cooperative organization and promotion offibat tare responsible for providing the
necessary technical supports required by the catpes. As these offices are newly
organized, the support they are giving is not &adtery. The offices also face shortage of

qualified personnel in the area of cooperative ézntheir objectives.
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The government of Ethiopia is working to mitigatee tqualified manpower needs of the
cooperatives. Four Universities launched traininggpam in the first-degree level and diploma
level training is taking place in the Ardaita agttaral TVET College. During the last three
years a number of students enrolled in the depatsyad cooperatives. The cooperative offices
as well as the cooperatives themselves in theidistre expected to benefit from this in the
coming few years. The other problem in the cooperabrganization and promotion in the
district is the shortage of capital. This makesdbeperatives unable to compete in the market

especially in the purchasing of farmers’ produces.

3.1.7. Agricultural credit services

Formal and informal institutions are the two madirees of credit in the study districts. Credit
from informal sources such as friends, relatived aeighbors are used to cover family
consumption requirements such as food purchasedicaheexpenses and sometimes to pay
taxes. Interest charged on credit from friendsatiets and neighbors is nil in most cases.
However, local moneylenders, who charge high istaige, are found in the study areas.
There are also formal micro finance institutionattprovide credits for the farmers. Farmers
receive credit from these institutions for the @rapent to be paid for the cooperatives to
obtain fertilizer in credit, fattening livestockpmtracting land and ox and for other social
obligation. The cooperatives also extend credittfa farmers i.e. they distribute fertilizer in
credit for the farmers. Almost all farmers, who #ne member of the cooperatives, take this

credit.
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3.2 Data Requirement

It is used to examine the resource use efficieatid appropriate methodology to draw a
meaning full inferences of theory, since analydisactors affecting proper utilization of
water through irrigation cooperatives are influehd®y a complex set of factors such as
personal, ecoomic, institutional, technical, phgbkiend psychological factors and some of the
factors could infer as determinants of irrigati@operatives (Fedest al., 1985 and Maddalla,

1983).

3.2.1. Sampling design

In order to select the sample farmers and to draportant policy implications  employing
sound methodological principal is a prerequisimgling procedure was used to select survey
sites and the sampling unit farm household heathfostudy.

Kollatembien wereda, out of the nine Weredastridis) of central zone Tigray, was
purposively selected since no research was condlulctthe study area. There are only five
irrigation cooperatives in the wereda. All of filgigation cooperatives were selected for the
study. The farmers were selected randomly by ugiogortional probability to size from the
list of the cooperatives members files (Table 2).

The number of farmers selected from each irrigatiooperatives were 120. For the sampling,
the number of household head in the cooperatieenfds divided by nine and by the interval of
the ratio the farmer will be selected startingr any number between 1and 9 randomly. If
the respondents obtained was migrated to othes &aging the cooperatives,the sample frame

was updated before the selection.
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Table 2. Distribution of sample size of householddads Members of

Irrigation cooperative

Irrigation cooperativg Actual Sample proportion Total sample
name respondent
No % No % No
Laelay taelet 435 42.2| 51 42.5 51
Tahetay taelet 327 31.7 38 31.6 38
Maye daero 196 19 23 19.2 23
Welegsa 40 3.9 4 3.7 4
Begasheka 32 3.1 4 3.3 4
Total 1030 100 | 120 100 120

Source: own survey 2006
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3.2.2. Methods of data collection and sources of @a

The main tool used to collect the data was strediuschedule which is administered in
participatory designed to suit for discussion madtlh the sampled household heads of each
Irrigation cooperative members , and before theaatata collection were carried out, three
enumerators who can speak, write local languageadahel to communicate in English were
recruited. Class room training were given aboutdbgctives, content of the questionnaire,
way of administering interview scheduling, utiliginoroperly of  water irrigation cooperative
and measuring the irrigated area .

Following that practical field training on studylated to the irrigation cooperative were
employed. Simultaneously the interview scheduliregs yre tested with ten randomly selected
household heads interviewee and discussion was letadp Accordingly field observations
physical study on the respondent’s irrigation coapee and the researcher made personal
observations and informal discussions with farmeosperative officials and employees in the
cooperatives on issues related to the cooperagivesheir performance.

The actual collecting of quantitative data was amteld as face-to-face discussions and the
gualitative data had been generated from (seconsiauyces) and interacted with different
groups, actors of NGOs & government discussiorctmmaplish the objective of the study.
Regarding the sources, the primary sources wersaimpled farmer household heads and the
irrigated area. The secondary of data are colleftted the following relevant sources, Tigray
National Regional State, Finance and Economic ¢reéent Bureau, Agriculture and Rural
Development Bureau, Kollatembien Wereda Agriculiame Rural Development Office, NGOs
and others which took part in Irrigation practiGther related data were also collected from

reports, statistical documents as well as published unpublished documents.
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3.2.3. Methods of data analysis and interpretation

With respect to the expected output of the stuidey,dqualitative and quantitative data obtained

were analyzed using descriptive statistics and @o@trics model for analysis.

3.2.3.1. Descriptive analysis

Statistics helps to answer the key questions iigdtion cooperatives members whose

resolution could lead to significant changes in diesign of experiments to distinguish  the

impact improvements of the members that helps traetxa meaningful message. It is also a
means for better analytical tools used to analyaéa dand plays in the analysis and

interpretation ..

Therefore, descriptive statistics is a thought esatibing the introduced randomization into

optimal designed for model estimation, or it is iamportant tool used to analyze and to

interpret the data which are collected to gain ammegful message and conveying into the
decision and reach to recommendation. In descepstatistics the mean, percentage, and
standard deviations were used to characterize itebdition of each variable under category

respondent of the study area.

Whereas statistical inference is the study of i@tship between the population and the sample
drawn from the population, or it is the processgeherating from the sample value to the
population and a means of estimating and hypothesting with correlation and regression

analysis, thus the hypothesis testing is a pridgioent or expectation about the value of a

particular parameter.
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The comparison of different characteristics of fdrouseholds were employed by  running
one way ANOVA using T test to see if there is statally mean significant difference among
continuous variables; and cross tabulation usingsghare for systematic association among

the dummy variable characteristics.

3.2.3.2. Econometrics Model Analysis

The econometrics model is used to treat potentalables that are assumed to affect the
decision of irrigation cooperative and the paramsetef the model were estimated using
maximum likelihood, where the significant variabtis not have the same level of impact on
farmers’ decision to use the cooperatives. Oncledodn of data was completed, the coding
and entering the data into SPSS version 13.0 fgistic regression analysis was the primary

task.

3.2.3.3 Discrete regression models

Discrete regression models are models in which dbpendent variable assumes dummy
values. The simplest of these models is that ircivtihe dependent variable Y is binary (it
can assume only two values denoted by 0 and 1) (igee1981; Gujarati, 1988; Maddala,
1997). According to these authors, the three mostneonly used approaches to estimating
such models are the linear probability models (LPtk#@ logit Model and the probit models.
The linear probability model is the model, whiclpessses the dichotomous dependent variable
(Y) as a linear function of the explanatory vareahllX). Because of its computational
simplicity, LPM has been used in econometrics @pilbns especially during and before the
1960s. However as indicated by Amemiya (1981), Mdald1997) and Gujarati (1988) the

linear probability model has an obvious defecthattthe estimated probability values can lie
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outside the normal 0-1 range. The fundamental probkith the LPM is that it is not logically
a very attractive model because it assumes thatnibeginal or incremental effect of
explanatory variables remains  constant, th&iisE (Y=1/X) increases linearly with X (
Maddala, 1997; Gujarati, 1988).

The defects of the linear probability model sugdkat there is a need to have an appropriate
model in which the relationship between the proltgbthat an event will occur and the
explanatory variables is nonlinear (Amemiya, 198Mjarati, 1988 and Madalla, 1997).

These authors suggested that the sigmoid or S-dhapge, which very much resembles the
cumulative distribution functions (CDF) of randonariable, is used to model regressions
where the response variable is dichotomous takidgvBlues. The cumulative distribution
function (CDF’s), which is commonly chosen to regamet 0-1 response models, is the logit
(logistic CDF) model and the probit (normal CDF)aeb

Logit and probit Models are the convenient funcaloriorms for models with binary
endogenous variable (Johnston and Dinardo, 199%8sd two models are commonly used in
studies involving qualitative choices. To explaime tbehavior of dichotomous dependent
variable we will have to use a suitably chosen datiwe distribution function (CDF).

The logit model uses the cumulative logistic fuaeti But this is not the only CDF that one
that emerges from normal CDF is popularly knowrthes probit model (Gujarati, 1995). The
logistic and probit formulations are quite compéealihe chief difference being that the
logistic has slightly flatter tails that is the n@al curve approaches the axis more quickly than
the logistic curve. Therefore, the choice betwdenttvo is one of mathematical convenience

and ready availability of computer programs (Gujad988).

34



3.2.3.4. The Logistic regression Model Specificatio

Logistic regressionis used when the response variable is a dichoterapbinary variable and
the explanatory variables are continuous , categhror both . A dichotomous variable of the
response variable takes only two values, which liysuapresent the occurrence or non —
occurrence of some outcome events that are codeor &srespectively.

The response variable takes a value of 1 whiclobgtility of proper P, or a value of O with a
probability of poor 1 -P . This type of variabkedalled a Bemolli ( or Binary ) variable as its
behavior is related to the Bemolli distribution.

A regression model with this type of response @amberpreted as a model that estimates the
effect of the explanatory variable on the probapibf the events occurring. Rather than
directly predicting the response, logistic regr@ssnodel, estimates the probabilities of group
membership.

The Logistic Regression Modelthe goal of logistic regression is to find thetlfésng

model to describe the relationship b/n the dichatescharacteristic of interest (response
variable) and a set of explanatory (= predictor)aldes. Logistic regression generates the
coefficients of a formula to predict a logisticrishormation of interest:

Thus if we are to get from a straight line (aseadt squares regression) to the s-curve (as in
logistic regression), we use the formula below:

For multiple logistic regression

Logit(p) =In [__ P =log (B = R+ [ X1+ Xo+--- +3 Xk

1-p 1-p
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Where p is the probability , that Y=1 ( proper)daXdl, X 2 --- Xk are the explanatory
variables.
Probability of proper = prob(proper) = p; Probalilf poor = prob(poor) = 1-p.
P =Prob (Y = 1/X)
The above fomula shows the relationship b/n theessgon equation ¢f3 3 X), which is a
straight line formula, and the logistic regresseguation (the one on the left).
The logit transformation is defined as the loggdd
Odds = P _and
1-p
P can be computed with the following formula:

P =_exp(logjt=exp (B+ & X )

1+exp(logit)  1+B3+ 3 X)

1- P = 1 = 1

1+Exp(log it) 14(B 13 X)
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3.2.4. Dependent variable

Analyze factors affecting proper utilization of i@athrough utilization irrigation cooperatives
was estimated in relation with the explanatoryiatldes where as their measurement can be
either dummy or continuous. Thus the dependentabkrivalue starts from zero for those
members of irrigation cooperative above zero, whigses on  factors affecting proper
utilization of water through irrigation cooperatsve

The dependent variable in this case is the utibmabf water which has dummy value,
expressed in terms of proper and poor utilizabbrwater on the purpose of the irrigation
cooperatives. In this study proper utilization oater has considered as the  equitable
distribution of water, conflict resolution, implemténg fee collection for operation &

maintenance canals on time.

3.2.5. Selected and hypothesized explanatory varikas

Farmers' decision to use the irrigation in a gigeriod of time is hypothesized to be influenced
by a combined effect of various variables such assgnal characteristics; economic;
psychological; institutional, physical environmeatsd technical factors in which he operates,
Federet al., (1985), has also reviewed some of the above faafiexting performance of
agricultural technologies in low income countri@herefore the following variables were
hypothesized to influence the factors affectingpppr utilization of water through irrigation

cooperatives in the study area as follows.
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3.2.5.1. Personal characteristics

1. Sex of the household head ia dummy independent variable indicating the sexhef
household head. A value of 1 represents if the ¢lonid head is male, and O for female. Sex
differences are found to be one of the factorsueriting utilization of water through
irrigation cooperatives. Many evidences show the tmale headed household are more
participating in using improved technology and davén larger access to extension service,
credit and a better information than female hedumdsehold. Yenealem (2006) also indicated
that cultural taboos, beliefs has prohibited fenfaben involving in some labor demanding
works such as threshing, plowing and digging. Tlweee female’s status is negatively
influenced in utilization of water through irri@n cooperatives .

2. Age of the household heads a continuous independent variable, such thaageeof the
farmer can contribute either to generate or to ercohfidence towards irrigation . With an
increased age farmer can be more or less risk @aversrigation cooperative , because of the
experience he had and it is hypothesized that flarmih increasing age, there is probability of
water user association than younger.

3. Family sizeds measured as continuous and it is expected thatisehold head with a large
family size have sufficient labor and positivelyated with irrigation cooperative . The proper
or poor utilization to maintain and efficient ugkirrigation cooperatives are determined by
the involvement of the family members. For thosewaave larger family sizes are positively
influencing the irrigation cooperative as they paovide sufficient labor.

4. Irrigation experience is a started practice measured in number of yearswvhich a
respondent was involved to practice a given irfggato improve one’s livelihood through the

application of skill or knowledge by getting fuliformation and able to reach to evaluate the
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advantage of the association . Therefore farmetis nger farming and experience of using
any type of in situ water conservation and floadgation are able to assess potentially the
benefits of new irrigation cooperatives than withoid farming and irrigation experience.
Therefore having such type of experience has atipesinfluence to improve irrigation
cooperative than the one with no experience.

5. Education level of the household heads measured from the farmer’s ability to obtain and
process information from the involvement of schioglor grades attended. Education increases
farmer’s ability to operate or get use of inforrmatiso enables to adopt and prefer his choices
easily. It is measured as 0 for a respondent thes diot read and write called as illiterate; and
those whose trying to read and write were constlaseread and write; fore those who attend
grade 1 up to higher level education are liter&demal education . Sambrook and Akhter (
2001) have supported the hypothesis in their figdimat education was important for farmers
to understand and interpret the information they. gmucation has, influenced positively

possibility of using irrigation cooperatives praeis for securing food self sufficiency.

3.2.5.2. Economic variables

1-Farm size is measured in local unit and converted to hectaaemers owning larger farm
plots are more likely to construct irrigation can#d collect runoff to storage to use them as a
supplementary irrigation during dry spell; thusnfiasize is positively influenced in favor of
using irrigation (Wegayehu, 2006).

2-Livestock owned is measured in tropical livestock units (TLU) (ippendix table 5). The
labor, land and animal are the basic sources toatgpdarming activities. A farmer who is
benefited from selling animal power, animal andaaliproducts can have an extra income that

could in turn help to finance and purchase necggsauts to irrigation. These farmers can
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positively influence and can utilize of water thgbuirrigation cooperatives earlier than who
does not have any type livestock (Rockstrom, 2001).

3-Off farm income represents the amount of income where farmersiegrarticular time can
generate additional income to the household, liggyptrading, daily labor, handicrafts, etc.
Especially petty trading was the most important faifm activity which is undertaken by
majority of the sampled households.

The households engaged in off-farm activities agttelb endowed with additional income to
purchase inputs and is expected that the avathalafi off-farm income is positively related
with irrigation cooperatives.

4 Availability of water lifting devices are assetsor devices that multiplies power and
minimizes loss of time during pumping or lifting t@ato irrigate an area from the storage and
is measured based on the type of water lifting cks/they own (dummy). thus a farmer owns
nothing = 0 , pump=1, treadle=2 Farmers with impwater lifting positively influence

irrigation cooperative than those who lift with noatfly.

3.2.5.3. Institutional variables

1.Security of land tenure rights is an institutional constraint that plays a majoterin
explaining economic behavior of farmers. Farmer \igels more secured of his land use right
is able to invest for long term to under take asilter land improvements. Securing land tenure
is often considered as a prerequisite for long-tarwestments. Uncertain property rights and
user rights are negatively determinant factorsneestment particularly in agriculture and

irrigation cooperatives .
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2-Access to creditis an important to resource poor farmers who cafinahce agricultural
inputs or to purchase from their own at early penfance irrigation, so taking credit to
purchase fertilizer has a positive influence (Teha2002).The lack of formal credit
opportunities is highlighted as a serious constsaia invest on new technology; like treadle
and motor pump particularly for the resource pa@yniers. It is measured as dummy, farmer
who have an access to any sort of credit over thiengperiod of time to over come his
financial constraints and thereby can buy an igmat has a value of 1, otherwise values zero.
3-Distance to markets is measured in kilometer. Without good infrastruetand access to
market, the growth in economic incentives may reafjel. These farmers who are far from
the market respond negatively to irrigation coopeea. Because it is hard to purchase inputs
and sell farm products (perishable products, Ik@adto, onion, and banana. etc). Thus sites
closer to market have higher interaction with sggi¢herefore closer distance of market
positively influences irrigation cooperatives.

4-Extension contact:Agricultural extension is the major source of imi@tion and technology
dissemination center that aims at empowering fagnigr putting them at the center of all
decision-making processes and should be guidedhdyptinciple of self reliance. Meanwhile
the agricultural extension service is a criticapun like credit, seed and water in any
development economically rewarding the more agmical advice and visits. Incentive
Agricultural extension is a source of commodity amidrmation that influences positively the

irrigation cooperatives .
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3.2.5.4. Technical variables

1.Training is relatively a means of capacity building wherestrmeople tend to participate but
few institutions have acquired knowledge for projpeplementation and properly utilization of
water . Farmers who don’t have knowledge on theerative about its role of basement well
performance. Need of training or practical supportconstruction is a means to decrease the
complexity of the technology. So that the composaitthe training like tour, field visit and
demonstration trials positively have influenced lamnbehavior (Ehuet al, 1986).

2.Field visit is a component of training that helps farmers geterinformation and make
understand about the available irrigation coopeeadit field level and in turn leads to a change
in their knowledge, attitude and behavior. Leged$92) and Ngigi (2003) have stated that
farmers who are hosted on field visit are signiiiba and positively influenced by the
performance of introduced irrigation in relation ttee benefit gained. Particularly they can
understand easily the relation between the fegtilepplication and role of irrigation from the

point of production.

3.2.5.5. Physical characteristics

1-Slope suitability is a dummy independent variable categorized ap steedium and gentle

slope. Irrigation is not recommended for areas Wwither slope of a given farm plot since they
are exposed to soil erosion and it leads for urssarg earth works. So unsuitability of the plot
to hold water is exposed to leakage, sedimentatiwhthe higher cost to construct, thus sloppy

area discourages irrigation.
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2. Soil texture ( soil type )is expected to affect farmers' decision to cowmstiwigation on

their plot as some soil texture has the capacityask or rupture. For example clay soil needs
more labor and cost to construct irrigation streettHowever, clay soil is more resistance,
sticky and harder than sandy soils and that it remsuitable to construct underground
irrigation structure than sandy soil type. Henamdy and courser soil is expected to have

negative effect on irrigation cooperatives (MoR2805).

3.2.5.6 Psychological factors

1-Perception is any criteria, method or stimuli by which farmeise to differentiate or decide
to adopt one aspect of practice in terms of itdiguand characteristics. It is a variable
that is influenced by individual’s values, beliedtitudes, and objective assessments of relative
advantage, compatibility, observably, risk and wtzgety (Tesfaye, 2003). Therefore it is a
dummy variable that takes the value 1, if the HHHcpives that the irrigation exceeds than
other irrigation systems, and 0, other wise. Thasiable measures farmers ‘recognition of

properly utilize and poor utilize of water influeagcirrigation cooperatives.
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Table 3.Summary definition of Explanatory Dependentvariables and unit of

measurement
Variables Description and measureménpertionalization
AGEHHH Age of the HHH, measured in continuous, +
SEXHHH Sex of the HHH, dummy variable, O=if malelath= otherwise +
EDUCLEVE | Education level of the HHH, measured ,1=illiterateead&write,3=formal educatio
E
2 +
g
IRREXP Experience of using irrigation in years, ttomous +
FAMSIZ Family size of the HHH measured in numberA continuous +
o| WATLIFT Access of pumping devices owned by HHHifEyes, 0=no Y
€
el TLU Total livestock owned by the HHH, measured IdJT continuous +
o
0| FARMSIZ Farm size of the HHH, measured in hectaostinuous +
OFFARMIN | Amount of money earned from off farm adiywper month in birr, continuous+
DISMARK location of the market from home in (Km)rdanuous +
FREXCON The number of times visited by extensigerd per month, measured 1=nothing;
o : . :
S 2= 0nce, 2=twice, 3= thrice etc; continuous +
5
% ACCRED Access of farmer to take credit in birriokind (1, if yes, 0= Othewise) +
c
LANDTEN Right of the household head to own landiu$elf secured. O=otherwise+
TRAIN Participation of the HHH in training concengj irrigation coops. 1=yes, 0=no+
c
e
é FIELDVIS Involvement of the HHH in field tour fgractical .1=yes, 2=no+
| PERCIRR.C. | Belief of the HHH for preference of teehnology. Dummy+
n
a
© SLOPFARM | refers to the slope of the plots measardtisteep, 2= medium, 3=gentle+
©
% SOILTYP Soil texture of farm ,1=clay soil, 2=sa@dloam +
o
Dependent Va Utilization of water. 1= properly s poor
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Chapter 4. Result and Discussion

The overall results of the survey are presented disclissed based on the objective of the
thesis using descriptive analysis and econometesslts of personal , economic, institutional,
physical, psychological and technical variablesus'escriptive statistical tools such as mean,
percentage, standard deviation, mean differenceébebdiielp one way ANOVA (for continuous
variables) ang?test (for dummy variables). Moreover, economepriccedures using logistic
regression model were employed using JMP softwamgpater program. The descriptive result
comprises different sections, expressed in termth@fdistribution of categories by level of

utilization of water through irrigation cooperatsvas follows.

4.1. Distribution of Respondents by Level of utiliation of water through
irrigation cooperatives

Irrigation cooperatives status were assessed basdkde extent of use of each practices with
reference to the optimum or recommended level, idtrich management quotient was

developed to evaluate the utilization of water tigio irrigation cooperatives by the help of the
given recommendation and capacity of the irrigationirrigate for cereal crops, vegetables,
fruits, trees at their frequency of irrigation imporated with distribution equitable of water ,fee
collection for operation and maintenance of canagsolution conflicts of members, the

tendency of using water lifting technologies (Trheaor motor pump ) and other management
practices. Using all these incorporated practicetp ito categorize the status of each

respondents in relation to the irrigation coop&esi

45



Distribution of the respondents (Table 4) relieslomresults of the, utilization of water through
irrigation cooperatives. The result showed thattttal respondents were having 86 members
with 71.3 % accounts proper utilization of wated&@% members with 28.3 % accounts poor

utilization of water through irrigation cooperatsve

Table 4. Distribution of respondents by the ledMalitilization of water through
irrigation cooperatives

Dependent variables Category No Percent
Proper utilization of water 86 71.7
Poor utilization of water 34 28.3
Total 120 100

Source : own survey(2008)

4.2. Descriptive Statistics and Influence of explatory Variables

4.2.1. Characteristics of the sample household head

Attempts were made to collect information on disfar characteristics of the sampled HHHSs to
provide information on some of the key variableshef study area. The variables examined the
cooperatives and members attitudes in irrigatiarpeoatives management of water descriptive

analysis in this section were as follows.
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4.2.1.1. Personal characteristics

1- Age of the household headTheoretically can generate or erode confidencéneto this

with increasing age, utilization of water througtigation cooperatives is negatively affected
due to that the older are risk averters and monsawatism to use irrigation cooperative than
the younger but there are cases where irrigatiaotige could be positively influenced by older
people due to they have longer farming and irrayagxperience and accumulation of wealth

than the younger.

The result of this study revealed that the agenefdample respondents ranges from 15 to 86
years with mean age of 45.78 years. The averagefagespondents said cooperatives have
proper and poor utilization of water were 45.41.746years respectively which have a standard

deviation of 14.41. Therefore, those respondents idve responded

irrigation cooperatives have proper utilization &ss aged than those respondents who have
responded irrigation cooperatives poor utilizatioh water. But, statistically there is no
significant difference between the age and utilmabf water. The ANOVA one way sample
test showed that there was no significance difieeeand negative relationship between the age
and utilization of water through irrigation coopivras practice (T = - 0.44 and P = 0.66 )

(Table 5).

The result was supported by the finding of Lapat Bandey (1999) showing that there is a
positive relationship to adopt soil and water covason practices and age, even though

Bekele and Holden (1998) findings reported a nggatelationship between age and decision
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of farmers to adopt soil and water conservatiorctpras and adoption of fertilizer in the

highlands of Ethiopia.

2. Family size of the sampled household head defined as the number of individuals who
resides in the respondent’s household, includimgilfamembers who are temporarily away
from home. The family members are converted in seomadult equivalent to know economic
active labor (Appendix table 4 ). Thus, the stuesutt showed that the average family size of
the total sampled household head was 3.47 peoplaqusehold head which is less than the
regional average of 5.17 persons (CSA, 1994). Timnmam and maximum family size of the
HHH was one and ten persons respectively.

Accordingly the result shows that average famigesof respondent who have said irrigation
cooperative proper and poor utilization of waterav8.35 and 3.76 person per family head
respectively which responded irrigation cooperatiaee poor utilization are high family size
than those proper utilization water . The findisg®ws that there was no significant difference
and negative relationship between family size atiization of water through irrigation
cooperatives (T=-0. 988 ; P=0.325 )table 5

The result is supported by the findings of Owetsal, (1999), described that family with
average size family members has the probabiliiynpfoving irrigation cooperatives.

3. Irrigation experienceis one of the most important values given to thenlmers of irrigation
such that they had acquired and share their kngeled traditional irrigation through their life
time by under taking their experience of usingedight water utilization systems to their farm
in order to utilize properly water. The experierafewater use properly from rivers to grow
vegetable in their back yard in Cypress had makefélhmers weigh the utilization of water

through irrigation cooperatives as a function xteenal environment
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Even though the respondents have an experienpeaoficing irrigation experience ranging
from 1 up to 27 years, but the experience of uiimg)irrigation cooperatives ranges between

one up to ten years.

The result of this study revealed that the irrigatexperience of the sample respondents ranges
from 1 to 10 years with mean experience of 9.1 gie@dhe average irrigation experience of
respondents said cooperatives have proper andupdization of water were 9.91 , 7.12 years
respectively which have a standard deviation 019.Therefore, those respondents who have
responded irrigation cooperatives have proper zatibn are more experience than those
respondents who have responded irrigation coopesatpoor utilization of water. But,
statistically there is significant difference beemethe irrigation experience and utilization of
water. The ANOVA one way sample test showed tharethwas significance difference
between the irrigation experience and utilizatidnwater through irrigation cooperatives
practice at 5 % significant level (T = 2.322 ane@023 ) (Table 5). This indicates that they
had acquired and share their knowledge of tradatiomrigation using different water

utilization.

The result of Ngigi (2003) have supported that fansnof Kenya who were exercising flood
irrigation, trench and stone bund were the eantigation for watering of fruits and tree
saplings, and digging community ponds for watetiigstock and farmer with experience of

irrigate his back yard was positively influencedrimgation cooperative.
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Table5 . Distribution of respondents by Age , famyt size and Irrigation

experience by utilization of water through irrigation cooperatives

Irrigation cooperatives category T P
Variables Properly utilization Poor utilization Min-Max
Age 45.41 46.71 15-86 -0.44 0.6p8
Family size 3.35 3.76 1-10 - 0.9880.325
IRR experience| 9.91 7.12 1- 27 2.32210.023

** refers significant at 5% significant level

Source: own survey result (2008)
4. Sex of household headsender is discrimination on the basis of sex thafail for the most
part to understand its original function while dgexbiological classification. Even if gender-
neutral policies of the extension systems provigigaéchance of participation in the economy
and equal access to productive resources, thoseamhmarginalized are receiving less benefit
and are further excluded due to less access taiptivd resources (Lubwama, 1999; cited in
Yenealem, 2006). Inline to these women HHH aretéohiaccess to information, inputs, new
technology, education and, health care. They haferehtial roles in small-scale farming as
well as decision making (Legesse, 1992).
In similar way the irrigation cooperatives andgaiion are influenced by those who owns
productive resources (small size of farm land) whd decides what to produce, and how much

to produce, therefore this proposition is obsemwedtly in females.
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The result shows that among the 120 sample HHH&4 and 28.3 % of them were male HHH
and female HHHSs respectively. Accordingly out af thespondents said irrigation cooperatives
have proper utilization of water 53.4%, 18.3% mahel female HHHs respectively and poor
utilization 23.3 % , 5 % male and female HHHs extpvely. Therefore, those respondents
who have responded irrigation cooperatives propiéization are high in number than those
respondent who have responded irrigation coop@stpoor utilization of water. This figure
shows that there was no significant difference agntre utilization of water and sex by
irrigation cooperativesyf - 0.86, P= 0.354 ). This could be attributed to wasiceasons, due to
traditional thinking that irrigation is to men’sijor the technology is gender neutral or blind,

hindering of women participation (Table 6).

Table 6. Distribution of sample HHH by sex and utization of water through
irrigation cooperatives practice

Category of Respondents of irrigation aragives
Sex Properly utilization | Poor Utilizatiory Total | x*value | P
Male % 534 23.3 56.7
Female | % 18.3 5 23.3
Total 71.7 28.3 100.00 0.86 0.354

Source : own survey (2008)
5. Education level helps farmer’s ability to acquire a process andafsaformation relevant

to the irrigation cooperatives.

The survey result revealed that the respondents tidferent educational level comparing that

those who are illiterate, can read and write, dtttemmal education 65.8% , 1.7 % , 32.5 %
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frequency respectively .The illiterate educatiomedpondents said irrigation cooperatives have

proper utilization is 48.3 % greater than poolizdtion

respondents said is that 17.5 % . The read an@ wfiirmal education of respondent said of
irrigation cooperatives have 1.7 % and 21.7 % progiBzation respectively greater in number
than the poor utilization respondents have saidrded and write ,formal education are 0 %and
10.8 % respectively. The figure shows that th@as no statistically significant difference
among the categories and education of irrigatiaspeaatives §* =139 , P = 0.499 ) (table 7)
and a positive relationship relation between edasaand the respondents by irrigation

cooperatives practice.

This has been supported by the findings of Pa{#1662) that education was an important for
farmers to understand and to interpret the infoionathey got and had also conducted that
farmers with higher education level are more likeyused improved technology and could
affect a farmer to be either to be an early or &depter of fertilizer. Ngigi (2003) has also
reported that farmers with better education lemeKobo district were found as users of flood

irrigation.
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Table7 . Distribution of sample HHH by education amwl utilization of water
through irrigation cooperatives practice

Category of Respondents of irrigation coopeeat
Education level Proper utilization| Poor utilizationTotal | x*value | P
llliterate % 48.3 17.5 65.8
Read and write % 1.7 0 1.7
Formal education, % 21.7 10.8 32.5
Total 71.7 28.3 100.00 1.139 0.499

Source: own survey (2008)

4.2.1.2 Economic factors

1.Farm size is one of the economic assets considered as ahnstatus of a household.

The survey result showed that the land holdindghefdample farmers ranging from 0.06 to 0.50
hectare with an average of 0.2439 hectare. Meadirtlof the respondents said irrigation
cooperatives have proper and poor utilization atewr through irrigation cooperative were
about 0.2465 and 0.2371 ha respectively . Theretbmse respondents who have responded
irrigation cooperatives proper utilizations aregglatand holding than those said poor utilization
of water. The one way ANOVA sample test resultdicgated that statically there was no
significant difference among management of wastegory and farm size through Irrigation
cooperatives (T =0.553 and P=0.581 )(Table 8).

Rolling (1988) also generalized that progressiven&s have relatively larger holdings and are
early adopters. Similar results of Tesfaye (2008)wsed that land size were one of the main

productive assets that determine farmers’ potefargbroperly utiliztion of water.
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Table 8 . Distribution of sample household head fan size in hectare by
utilization of water .

Irrigation cooperative Mean St.Dev. | Min MAX

category

Proper utilization 0.2465 0.08475

Poor utilization 0.2371 0.08350

Total 0.2439 0.08346| 0.06 0.50 0.55 0.581

Source: Own survey result (2008)

2. Livestock holding is one of the main economic activities for varioaasons taking as a
secondary occupation, for which livestock are sesifor generating income (by selling animal
products like meat, milk, & egg), traction and dyhtipower (provided by oxen), transport (by
pack animals) and sources of organic fertilizer &red (animal dung). The other importance
livestock serves as a measure of wealth and peeskigerefore, farmers used to rear different
types of livestock kept dominant on-farm (cattleeep, mule, horse, donkey, and chicken) so
they have positive relationship with Irrigation paoatives.

Accordingly keeping the standardization of analysi® livestock humber was converted to
Tropical livestock unit (TLU) (Appendix table 5 Thus the study reveals that on average a
household head had owned 2.52 TLU

The result of this study revealed that the livestbolding of the sample respondents ranges
from 2 to 84 number of animals with mean 21.12 wiber animals . The mean number of
livestock holding respondents said cooperative® lpaaper and poor utilization of water were
20.60 , 22.41 respectively. Therefore, those redpots who have responded irrigation

cooperatives have proper utilization are less tods holding than those respondents who
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have responded irrigation cooperatives poor utibraof water. But, statistically there is no
significant difference between the livestock hotdirand utilization of water. The test of one
way ANOVA sample test showed that there was inficance difference and negative
relationship in livestock holding with the utilizam of water through irrigation cooperatives

practice (T = -0.696 and P=0.488) (Table 9)

REST (2003) has reported that respondents withehidivestock holding had a positive
relation to accept an innovation and have the aggptecbear risks of using available extension

packages and encourages himself to use of Irrigatio

Table 9 . Distribution of sample HHHs livestock hallings by utilization of
water through irrigation cooperatives

Irrigation cooperatives Livestock holding

Catagories Mean St.Dev Min Max T P
Properly utilization 20.60

Poor utilization 22.41

Total 22.12 12.787 2 84 -0.696 0.488

Source: Own survey result (2008 )

3-OFF-farm income is self employing activity where households are inedhoutside their
own agriculture activities like working as casuabdrer on other farmers land etc to support
their family (Tsegay, 2003). Thus, the majoritiésample respondents do have several sources
where they could generate income, for that theydceupport their household economy during
critical shortage of food consumption and compengabther expenditures like school fee,
replacing selling of agricultural products and ateo source of solving lack of seasonal and

cyclical employment.
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The survey result showed that the average monttilfaon income of the total respondents

were 204.55 Eth Birr with a minimum of 30B0r and maximum of

1000.00 Birr. Accordingly the respondents of iatign cooperatives responds that proper
utilization and poor utilization of water througtigation cooperatives earned about 138.18
and 337.27 Eth. Birr respectively . Therefore sthoespondents who have proper utilization
are less off-farm income than those respondents ldnge responded poor utilization of

irrigation cooperatives .The result had shown thate was significant difference and negative
relationship among off-farm income and respondatégories at 5 % significant level (T = -

2.362 and P-value=0.037) (Table 10).

The result indicates that support house hold heathamy during critical shortage of food

consumption and compensatory their hose hold. lagative relation ship with proper

utilization of water

Tablel0 . Distribution of sample HHHs off-farm incane per month by

utilization of water through irrigation cooperative s

Irrigation cooperative Mean St.Dev. | Min MAX T P
category

Proper utilization 138.18

Poor utilization 337.27

Total 204.55 196.637| 30 1000 -2.362 0.087

Source: own survey data (2008)

4. Availability of water lifting devices are the tools used to pump water. Farmers with
different water lifting devices have different cajpa of using of water productivity, that is a
farmer capable of having better devices can irgigatrger area timely than who pumps

manually.
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Thus sample respondents were asked the type ofedélvey own . Out of the total sample
respondents those who have motor pump, Tridle pamdp who have not were 72 % and 28 %
respectively. The water lifting device who have osaid respondents proper utilization are less
than the respondents poor utilization of water ti8® indicates that the farm land is good for
gravity pressure irrigation water. More over thatistical result shows there is significance

difference at 1% significant level and appositigkation ship between water lifting device own
and utilization of water ¥* = 9.932 and P=0.002 ) . (Table 11 ). The prtbabason could

be they are in need of the other traditional Igtimechanisms which are locally made and low

cost.

Table 11. Distribution of sample HHHs availability of water lifting devices
utilization of water through irrigation cooperative s

Water lifting | Irrigation Cooperatives category ZX P
device own Properly utilization | Poor utilization Total

Yes % | 30.3 41.7 72

No % | 3 25 28

Total 33.3 66.7 100 9.932 0.002

Source: Own survey result (2008 )

4.2.1.3. Institutional characteristics

The success or failures of particular technologyparticular places at particular time are
conditioned by many institutional factors; ofteteiract during periods of crisis and risks (Reij
et al., 1996; cited by Kebede, 2006). There are a nurob@nportant themes arising which

include among others access to extension servitte regard to information and technology,
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Access to market and inputs, land security and reemights, investment and access to
agricultural credit could also encourage to irrigiatcooperatives.

1. Security Land tenure rights is among the institutional constraints that affeasimers’
investment on various land holdings to carry outddong or medium term measures on the
context of agricultural activities. Thus, the basésand tenure security for which farmers can
confidentially carry out long-term investments requassuring of feeling of ownership.

Land tenure issues can have a variety of influeocesrigation projects. On one hand, it may
be that lack of tenure security that people angctaht to invest in irrigation structures on land,
which they do not formally own. Where land ownepsand rights of use is complex, it may be
difficult to persuade the cultivation to improvenththat someone else may use later. On the
other hand, there are examples of situations wttereopposite is the case. In some areas,
farmers like to construct bunds and plant treesabse it implies a more definite right of
ownership (Zenebe, 2001).

The result shows 14.3 % of the total respondente were that they would cultivate their plot
until 5 or limited years and 10.1%, 4.2% proped gqoor utilization of water responded
respectively, who were sure to use the same plibtexen can inherit or transfer their plot to
their children . In contrast to this about 85.7 étidve that they cannot inherit to their children.
Even couldn’t cultivate more than five years andnfeml out their lands for nursery site,
institutional construction & that rural people tg nearby towns are displaced and their land is
taken away for construction purposes. They belibeeland tenure policy would assure them

the property of ownership and the analysis requins that there is no significant difference

2
among the respondents by land tenure security migetion cooperatives =0.003 and p=

0.955). ( Table 12).
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Similar result has been reported by Fetein et(2098) indicating that there is relationship
between tenure and adoption of agriculture techgywldnstead, They find that peasants are

more concerned with political and economic inséguhan insecurity of land tenure.

Table 12. Distribution of sample HHHs by security &nd tenure rights and
irrigation cooperatives

Response Category of the respondent irrigatiooeratives Value
N Properly utilization | Poor utilization Total | x° P
Yes % 10.1 4.2 14.3
No % 61.3 24.4 85.7
Total % 71.4 28.6 100 0.007 0.934

Source: Own survey result (2008)

2. Access to creditis an economic incentive to resource poor farmefrs) cannot finance
agricultural input to purchase from their own sagsginespecially during the early stage of
irrigation. The same is true to that of investiogn® materials and to hire labor to construct and
use of irrigation. It is important if there are @pfunities to use any type of credit (formal &
informal) for those of poor resource. The formalrees of credit in the study area are Dedebit
Micro-finance Enterprise (DMFE) and local cooperasi, where as relatives, friends, traders,
etc. are informal which farmers could get credibwéver, some farmers have access to credit

while others may not have (BoPED, 2005).

The survey result showed that, out of the totgboeslents 85 % of them had access to credit
for livestock and improved seed and 15 % of thedhnait obtain credit due to lack Transaction
cost . Accordingly about 61.7 % , 23.3 % of thepmeslents were said yes the properly and

poor utilization of water respectively. and accagly about 10 % and 5 % of the respondents
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were said no the properly and poor utilization cdtev respectively refrained from credit
because of lack of physical properties for whiclytlare used as collateral lack of awareness
fear of failure crop and other unspecified reasons.

The result shows that statistically there was gaificant difference §°=0.261 and P=0.610)
among the members category by credit access agdtian cooperatives (table 13).

This could be due to the nature of the credit sysdéed the result has been supported by the
finding of Ebrahim (2006) verified that the prepms of access to credit decreases due to

problems related to lack of transaction cost.

Table 13. Distribution of sample HHHs Access tedir by utilization of water

through irrigation cooperatives

Category of the respondent Value
Response N Proper utilization Poor utilization| Total | x* P
Yes % 61.7 23.3 85
No % 10 5 15
Total % 71.7 28.3 100.00 0.261 0.61d

Source: Own survey data (2008)

3. Distance of market .market is not the only place where farmers sedirtlagricultural
products right after harvested to cover costs anhfaputs of social obligation and urgent
family expenses but also a means to exchange iatovmand discuss about the innovative
improved agricultural technologies (Tesfaye, 20D8)s closeness is what matters the
interaction among it and the society.

The survey result indicated that the average distaf respondent’s home from the nearest

market place takes about a mean of 1.28 hr witlingmmm of 1 hr and a maximum of 7.00 hrs
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to reach to the nearest local market. Accordingyrespondents properly and poor utilization
of water through irrigation cooperatives travielr about 1.27 and 1.29 hrs respectively to
reach the market . Therefore the result showstttetrespondents proper utilization of water
responded average distance nearest than respoodedtpization of water through irrigation
cooperatives. The result shows that staticallyetli® no significance difference at significance
level (T = - 1.18 and P=0.906 ). ( table 14 ). Thhs could have motivated farmers to
irrigation earlier than those who lived far fronetmarket. The members can sell the fresh and
perishable fruits and vegetables produced at tite time. This is another important issue that
was shared by cooperatives. The success of imigaiboperatives in the long-run very much
depends on the access of the farmers under the andharea to the market.

This has been supported by the survey result ofd{@005) pointing out that farmers nearest
to market can adopt irrigation earlier than whaeedivfar from local market and where their

farming system is based on rain fed.

Table 14. Distribution of sample HHHs distance ofmarket by utilization of
water through irrigation cooperatives

irrigation cooperatives categorynean hour | St.Dey Min | Max T P
Properly utilization 1.27 1.078
Poor utilization 1.29 1.194
Total 1.28 1.107| 1 7 -1.18 0.906

Source: Own survey data (2008)
4-Agricultural extension contactenables to boost agricultural production througbnpstion

of new technologies by providing the farmers witaitable information and advice. Therefore
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it is one of the single variable predictors thateeged significantly in most of the research
work on technology transfer and adoption. Extengiontact is measured by frequency of
participation in different extension events likaiming, demonstration, visit, and meetings
Rolling, (1998).

The survey result indicated that the total resleots were visited by an extension agent with
mean of 2.32 times. While the properly and podization of water said had been visited by
extension agent with mean of 2.31 and 2.32 timspedively. As per the hypothesis , the
relation  between extension participati@amd over all proper utilization of water was
found to be in significant difference at signifntdevel (T = - 0.40 and P=0.968 ) (Tablel5).
The findings of Endrias (2003), Chilet al, (1996) and Edulu (2006) have reported that
extension contact has played positively on adopéxtension packages and soil conservation

structures in Dedio and Ener districts respectively

Tablel5 . Distribution of sample HHHs extension awtact by utilization of
water through irrigation cooperatives

Irrigation  cooperative Mean St.Dev | Min MAX T P
category

Properly utilization 2.31 1.140

Poor utilization 2.32 1.296

Total 2.32 1.181 0 5 -0.40 0.968

Source: own survey result(2008)
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4.2.1.4 Technical factors

1. Training (TRAIN) is an important aspect of participation that egui@mers with new
knowledge, skill and performance properly. Farmeesision to adopt irrigation in preference
to other alternative technologies depends on tigeegeof risk and complex to

operate the irrigation cooperative. The more compéehnology is the greater resistance to
adopt and difficult to understand and requires tgreananagement, skill and knowledge
supported by demonstrations and field visits.

Participation of training on agricultural activéiés an important aspect which equips farmers
with new knowledge and skill to perform new praetar certain technology properly and help
to solve the problems existing during constructma maintaining of the canals of irrigation.
Frequent training could help solve the complexifytloe operation irrigation which arose
during, management of water distribution and wilimaintenance of canals and diversion
rivers and water pump operation etc.

Thus the result shows that out of the total respaotgl35.8 %, 64.2 % of them had participated
and not participate in training respectively. Aabingly the respondents said that irrigation
cooperatives have proper utilization of water @odr utilization of water 30 % , 5.8 % of
the trained were respectively, and the rest wesgpandent irrigation cooperative are 41.7 % ,
22.5 % non trained. Therefore, the respondent wdnee responded irrigation cooperatives

proper utilization of water are large in numbemtip@or utilize of water. The figure Indicating
that the result show statistical significant meéffecence at 5 % significant levely¢= 4.795

and p=0.029 ) (Table 16 ) and positively influencetie training by the respondent of
utilization cooperatives. The result indicates tinaining supports that practically on field visit

and experience share for adopting irrigation wdtlian of water.
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Fujitaet al., (1999) finding had supported thaeesion training supported practically on field

visit and experience share has a higher probalmfindopting irrigation techniques.

Table 16 . Distribution of sample HHHs patrticipation in Training by
utilization of water through irrigation cooperative s

Response Category of the respondent Value
N | Properly utilization Poor utilization Total x° P
Yes % | 30 5.8 35.8
No % | 41.7 22.5 64.2
Total % | 71.0 29.0 100.00 4795 0.029

Source: Own survey result (2008)

2. Field visits is a form of equipping a trainee with practical axgherience sharing activities to
upgrade skill and develop the confidence of ondeude and to adopt and get use of the
technology (Tsegay,2003). With regard to the maiawee, proper utilization of irrigation during
the survey year (2006/7) of the respondents, thvdse had been exposed to field visits, and
experience sharing are beneficial to operate thecele and to understand the nature of the
technology. Thus the result shows that out of ttel trespondents 71.6 %, 28.4 % of them had
participated and not participate in field visit pestively. Accordingly the respondents said that
irrigation cooperatives have proper utilizationvedter and poor utilization of water 10.8 %, 60.8
% of the them were who involved in field visit pestively. In contrast about 4.2 %, 24.2 % were
who don’t involved in field visit proper and pootilization cooperative respectively. Therefore,
the respondent who have responded poor utilizatiowater conduct field visit in irrigation

cooperatives are large in number than propeiligewf water.
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The result with them or select the one who haveability to accept nearby extension agents.
Reveals that there was no significance differengé=0.003 and P=0.955)(Table 17 ) and

positively influenced among the respondent of zdiiion cooperatives and field visit by irrigation
cooperatives. The probable and observed reasothifomon significant could be that DAs may
select farmers who have more homophiles

Table 17 Distribution of sample HHHs participationin field visit by
utilization of water through irrigation cooperative s

Response Category of the respondent of irrigation cergpives | Value
N Properly utilization | Poor utilizationTotal | x? P
Yes % 10.8 60.8 71.6
No % 4.2 24.2 28.4
Total % 15 85 100.0 0.003 0.955

Source: Own survey result (2008)

4.2.1.5 Physical characteristics

A farm plot with respect to its quality, topographkuyitability, texture of the soil to retain
moisture and its fertility to support plant withtriants, fitness of the plot to any agricultural
activities and the amount of labor finance and timeeded to operate are the critical farmers
measurement how he can arrive to decision on bistplgain a better production of irrigation
cooperatives.

1: Slope of the Farm is the natural landscape of a particular area lileffis to identify its
physical factors which limit or speed up the promotof agricultural activities (Tesfaye,
2006). The condition of the farm plot in terms ¢ capability to retain run off and the

cohesiveness of the soil particle from detachind eroding by rain drop depend on the soill
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texture and gradient of the catchments (FAO, 19%4grefore constructing irrigation without
the consideration the texture of the soil and gnaidof the plot, it could be damaged high
runoff and destruction of canals and diversion ro@ate and affects to irrigation cooperative
to manage of water.

The survey result showed that out of the total sadents 83.4 %, 10.0 % and 5.9 % of their
plots were found in gentle, medium and sloppy aresspectively. In line with this about 61.7
%, 21.7 % properly and poor utilization of water fdarm plot was found in gentle slope
respectively. Whereas about 4.2 %and 5.8 % progerty poor utilization of water for farm
was found in medium slope respectively .Therefbeerespondents responds proper utilization

of water said greater in number which have gedlpesfarm land. The result showed that there

was significant difference at 5 % significance leyg*=6.575 and P=0.037) (Table 18).

The finding has been supported by FAO (2000) ei¢chat construction of irrigation systems
in farm plots greater than 5% slope had aggravéigth run off and soil erosion and

accumulation of sedimentation which increases obstaintenance. Hatibu and Mahoo (1999)
had also described that the steepness of a plettafthe use of irrigation technologies and

farmers lag to decide and to invest their labor tme.
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Table 18. Distribution of sample HHHs slope of théarm plot by utilization
of water through irrigation cooperatives

Response | Category of the respondent of irrigation coopeesi Value
Unit Properly utilization | Poor utilization Total | x2 P
Gentle % 61.7 21.7 83.4
Medium % 4.2 5.8 10.
Sloppy % 5.8 0.8 5.9
Total % 71.7 28.3 100.00 6.575 0.037

Source: Own survey result (2008)

2. Soil type ofthe farm plot to retain or to hold water dependghee texture of the soil, thus a
farm plot with fine soil particle has the ability hold water and the soil pore could hinder the
water movement within, in contrast courser soituex creates percolation of water with higher
seepage.

The survey result has shown that out of the t@spondents about 30 % ,20.8 %,49.2 % of
their farm plot was textured largely with clay, oy and sandy soil type respectively. In line
with this About 16.7 %, 13.3 %, 41.7 % of the cJamy and sandy soil type respectively of
properly utilization of irrigation cooperatives 3.8 %, 7.5 %, 7.5 % of the clay ,loamy and
sandy soil type respectively of poor utilizationvediter through irrigation cooperatives.
Therefore the respondent of irrigation cooperatiy@sper utilization of water responded the
texture of soil high in farm land than poor ution of water responded through irrigation

cooperatives. Thus the result showed that there sigsificant difference at 5 % significant
level (¥*=10.296 and P=0.006).( Table 19).

Similar findings reported by Molla (2005) associhteith the water holding capacity defined

as rate of its infiltration due to soil texturalachcteristics.
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Table 19 . Distribution of sample HHHs soil type ¥ utilization of water
through irrigation cooperatives

Response Category of the respondent of irrigation coop&esi Value
Unit Properly Poor utilization| Total x? P
Clay % 16.7 13.3 30
Loam % 13.3 7.5 20.8
Sandy % 41.7 7.5 49.2
Total % 71.7 28.3 100.00 10.296 0.006

Source: Own survey result (2008)

4.2.1.6. Psychological factors

Perception towards irrigation Socio psychological factor that could arose agaursioubted
thinking like the probability of loosing domestioimals or drawing of children in the diversion
rivers , seepage due to failure of technical desigstly to maintain and to operate etc all of sthe
affect negatively the utilization of water throughrigation cooperatives. Roger and Shoemaker
(1971) farmers’ decisions to adopt a new technolioggation in preference to other alternative
technologies depend on complex factors, andyibieal characteristics of technology are based on
relative advantage, observably , complexity, combgdy, risk and uncertainty.

Farmers have subjective preference for irrigatibaracteristics and those could play major roles in
technology adoption. Adoption (rejection) of teclogies by farmers may reflect rational decision-
making based up on farmers’ perceptions of the @gp@ateness (inappropriateness) of the
characteristics of the technology under investiga{Ebrahim, 2006).

The survey result showed that about 76.6 % , 20.2.% % ,of the sample respondents perceived
that superior , less superior ,no difference rethpey in the irrigation cooperatives . More

specifically, who perceived that of the sample oesjents perceived 57.5 % ,14.2 % superior and
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less superior in proper utilization and 19.1 %,%7, 2.5 %, who perceived that of the sample
respondents poor utilization of water .

Following this, the chi-square test result revedleat there was significant difference in
perception at 5 % significant level among the catieg by(

y? value = 8.257, P= 0.016 ).(Table 23 ) The probabkson could be that the members of

Irrigation cooperatives doubted thinking.

Table 20. Distribution of sample household he#usir perception by utilization

of water towards irrigation cooperatives.

Response Category of the respondent of irrigation coapiges Value
Properly utilization Poor utilization Total | y2 P

Superior 57.5 19.1 76.6

Less superior 14.2 6.7 20.9

No difference - 2.5 2.5

Total 71.7 28.3 100.0 8.257 0.016

Source: Own survey result (2008).

4.3. Econometric results and discussion

The independent variables influences properlyization of water through irrigation
cooperatives categories were compared by logistigession model by removing the high

insignificants
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4.3.1. Econometric results and discussions on thgsificant variables

The results of this study confirm a priori expectatin the decision to irrigation cooperative
was influenced by the interaction of several pestoreconomic, physical, technical,
psychological and institutional factors. Based ammmal logistic regression model, the
parameters of the variables that were expectedfflicence the irrigation cooperatives was used
to estimate (table 21).

Independent variables until the whole model tesigsificant i.e. P value < 0.05 the parameter
estimate table examined and tested individuallyindependent variables and computed out of
them were found to differ significantly at P vaki®.05 significant level.

Therefore out of 18 explanatory (8 continuous & dummy) variables that were
hypothesized to affect farmers' decision of usegrwfation, 17 were employed in the statistical
model, and the output of nominal logistic regressiodel has displayed three variables
namely, availability of the water lifting device tfe house hold head , training of the house
hold head and soil texture of the house hold h&ate found significantly influencing the
factors affecting properly utilization of water dtugh irrigation cooperatives at significant level
of P value < 0.05 .

Available of water lifting devices had influenced the utilization of water thoughgation
cooperatives positively and significantly at lekart 5% significant level P = 0.013 . Farmers
who live in area where their controlling mechanisased on cultural and economic conditions
face problems driven by crop failure due to comtiamaof off seasonal essential rain fed areas.
Assurance of crop irrigation is essential througlesion Rivers and locally adopted, manually

operated, simple economic and easy to operate \Waitgy devices are required. Thus to have
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effective irrigation water lifting devices like Tadle pump , water pump which are human
operated pump of powered provided by other opesafieet or hand to extract water from
underground are also important practice required.

Training of the house hold head is relatively a means of capacity building wheresimo
people tend to participate but few institutions dnaacquired knowledge for proper
implementation and properly utilization of watkrdugh irrigation cooperatives . Farmers who
don’t have knowledge on the irrigation cooperat®ut its role of basement need of training
or practical support for construction canals arfte# is a means to decrease the complexity of
the utilization is significantly at less than 5% ggynificant level p = 0.011. So that the
components of the training like tour, field visihca demonstration trials positively have
influenced human behavior.

Participation of training on agricultural activéiés an important aspect which equips farmers
with new knowledge and skill to perform new pragtar certain technology properly and help
to solve the problems existing during constructma maintaining of the canals of irrigation.
Frequent training could help solve the complexitytloe operation irrigation which arose
during utilization , distribution of water, pump enation etc.

Soil texture of the farm plot to retain or to hold water dependghe texture of the soil, thus
a farm plot with fine soil particle has the abilttyhold water and the soil pore could hinder the
water movement within, in contrast courser soituex creates percolation of water with higher
seepage.

It affects farmers' decision to construct irrigation their plot as some soil texture has the
capacity to crack or rupture had influenced thdization of water though irrigation

cooperatives positively and significantly at lessrt 5% significant level p = 0.03 . For
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example clay soil needs more labor and cost totaastdrrigation structure. However, clay soil

IS more resistance, sticky and harder than sanilty @od that it is more suitable to construct

underground irrigation structure than sandy sqktyHence, sandy and courser soil is expected

to have negative effect on irrigation cooperatives.

Table 21. Summary of maximum likelihood parameterEstimates of logistic

regression model significant

are

Characteristics | Term Estimate Std.eror Chi squate Prob> chisqu
Intercept -0.0427623| 51.815495 0.00 0.9993
Economical Water lifting device 0.8707878 0.3537574.06 0.0138
Technical Training 0.80489742 0.3228903 6.21 07012
Physical Soil type 0.8489511 0.3832306 4.91 0.0267

Sources: Computed from the survey data

4.3.2. Effects of Changes in the Significant Explatory Variables on the
irrigation cooperatives

Explanatory variables positively or negatively ughce the dependent variable at different

significant levels and magnitude of these factbed vary spatially and temporally on the same

line influences and effects to change are als@wdifit among members and the entire samples.

Thus, the Logistic regression model has an importale in identifying these differences

through marginal effects among members and theeesample of the respondent by a specific
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unit. Therefore, the different impacts of explamateariables on irrigation cooperatives among

members and the entire sample households are tisted as effects of changes (derivatives).

Availability of water lifting devices lack of water lifting devices negatively influeesthe
irrigation cooperative. Accordingly the marginalfest result has indicated that, with an
increase use of pumping practice for a particularppse, irrigation cooperatives among
members . This indicates farmers with longer exgpex@ and equipped with pumping devices
had advantageous in having information and usirgy tdthnology earlier by developing
confidence. The result has been supported by Ngifi3) that a farmer who has experience on
using gravitational canals to irrigate his fielsstmpossibility to adopt water pumping where it
is not possible to convoy water through gravity.

Training farmers and making them participate in the workshapd training of irrigation
cooperatives during field days are expected whey gaw or involved in the mobilization to
participate and can influence their decision. Heave in the utilization of water to distribute
equally and maintenance of canals do not make wevia@rmers to be trained technically from
the initial planning up to evaluation and as a ltee irrigation cooperative of the farmer to
utilize it, and to maintain the canals and utiliaatof water . The complexity nature of any new
management of irrigation cooperative training detaes farmers' utilization of water.

Training on construction and maintaining irrigatioias positive and significantly influenced
farmers' adoption behavior. Those farmers who rgotetraining on irrigation practice were
found to be efficient in utilizing water than farrsevho were not provided with training. Many
farmers in arid and semi-arid areas were not e¥felgt utilizing water due to lack of interest in
the properly utilize and inadequate training imga@tion cooperatives and small scale irrigation

works.
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Soil type of the irrigation farm land: The disadvantages in runoff irrigation in small-
irrigation system are that the terrain should padiy be even and the success of this method
of irrigation depends very much on soil type . E&cigation cooperatives requires particular
biophysical conditions. (E.g. soil type). Clay doldck type of soil cannot be easily ruptured
than sandy soil. Likewise sandy soil is not morefgnable for constructing underground water
harvesting structures due to seepage, even ifnitades low labor and construction cost than
loam and clay soils, sealing the walls and bagbettorage with cement to reduce percolation
is high investment.
As the aim off irrigation cooperative to suppontos suffering from moisture stress through
supplementary irrigation and to provide water tondstic use. However, some farmers who
own irrigation land in the study area are diffelgnising it and are not meeting the advantage
of irrigation cooperative as it was expected.
The study tried to see the factors affecting progtilization of water through
irrigation cooperatives in the study area.
4.4 .Problems in utilization of water through irrigation Cooperatives
1. According to the respondents and key informants itiegor problems affecting the
utilization of water through irrigation cooperatsveare:lnadequate operation and
maintenance of the canal: Due to unskilled labortr@oution of the members, the canals
were not giving the expected services for longqueof time. 78 % of respondents have
replied that inadequate operation and maintenahtteeaanal is the first major problem for

irrigation cooperatives. This is the causes forawédses by percolation and seepage in the

canals.
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2. Poor involvement of the target users: Each indi@idnember did not consider as he has a
responsibility of involving in irrigation cooperaés activities. Most members were
expected from the elected committees to perfornmyeaetivities of the society. Therefore,
57% of the respondents have replied that poor werokent of the farmers is the second
major problem.

3. Irrigable capacity of water and real demand of fmsndid not match with change in
cropping pattern: A reliable supply of irrigatiorater to the cultivated plots of the member
farmers of the cooperatives in judicious mannerdgordance with the quantity, timely
required and agreed up on. But 62% of the respdadsaid that the quantity of water
supplied were either overflowed or under flowedhetit achieving level of production
requirement.

4. Inequitable delivery and distribution of irrigatiomnater: Delivery and distribution of
irrigation water which includes the discharge measwents at the source, major control
points such as head parts of minor distributorslatetal as well as rainfall and evaporation
causes for inadequate distribution of water whionhtgbuted to steal water each other.
Hence, 61% the respondents have replied that itedgeidistribution and delivery of water
is another major problem for irrigation cooperasive

All the above problems have created conflict amtihvegusers during the period of low water

supply from the sources. It is a common and pradngroblem from the middle to the end of

the dry season.
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Chapter 5. Conclusion and Recommendation

5.1. Conclusion

Most of the small-scale irrigation schemes develope&s not successful due to different
reasons, of which lack of institutionalizing watesers associations (WUA) and poor
management system are significant.

Irrigation cooperatives enable farmers to own amuinalcratically control their business.
Farmers are organized to help themselves ratharréig on the government. And this allows
them to determine services and operations thatmalkimize their profits. They increase the
income of the farmers by raising the general effebt and properly utilize of water. They also
increase the farm income of the farmers by equetalitribution of water made in cannels
operations, by up grading the quality of maintemathgration of rivers.

The major constraint to successful Irrigation coapee is lack of proper utilization of water
particularly when in dry season. Hence, problemso@ated with dependence on rain fed
agricultural systems are common in Tigray regiopeeglly in the study area with repeated
famine and repeated crop failure are some to beiomea.

The study area is located in semi arid region whangfall is erratic, irregular, and moisture
stress is characterized by low productivity. Popoita pressure is also the most pressing
problems that affect increasing agricultural prdouc The strategy to meet increasing food
demand is to increase crop production through smpghtary irrigation, by establishing irrigation
cooperatives to manage water distributions. Accwyigi regional government has made efforts
by promotional office; but, irrigation cooperativémd been influenced and this make the

objective of the study to focus on analyse andssgsg the factors that affect the irrigation
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cooperatives in the study area and to give higtdighoper utilization of water through irrigation
cooperatives.

The study area, out of the nine Weredas (disjrctentral zone Tigray, was purposively
selected since no research was conducted abouytrtfbtem in the study area. There are only
five irrigation cooperatives in the wereda .All thee irrigation cooperatives were selected.
Finally, the respondents were selected randomigiguprobability proportional to size. 120
sampled HHHs were selected and interviewed usigtstred interviewed schedule.

After the data has been collected ,it was codedesmered into Statistical Package for Social
Science (SPSS) version 13.0 computer program falyaeoal analysis .Descriptive statistics
(percentage, mean, standard deviation, range eftt)eaonometricsmodel was used. Mean
comparison methods to test the mean differencenpatgoower of the continuous (one way
ANOVA using T test) and frequency differences famny variables (using’-test), bivariate
correlation analysis and regression were practiced.

The results of descriptive statistical analysidicated that, out of the eighteen variables
,seven variables such as irrigation experien®df farm income activity , availability of
water lifting devices, training of the HHH , slopaf the irrigation farm land ,soil type of the
irrigation farm land and perception of the respamd of irrigation cooperatives were
significant at 1%, 5% and 10% significant level.

The results of logistic regression indicated thaeé variables, lack of water lifting devices,
training and soil type of the farm were signifidg affected the utilization of through

irrigation cooperatives.

The major problems affecting the utilization of esmtthrough irrigation cooperatives are

inadequate operation and maintenance of the caoal involvement of the target users
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farmers ,Irrigable capacity of water and real dethasf farmers did not match with change in

cropping pattern and inequitable delivery and thstron of irrigation water.

5.2 Recommendation

The recommendations are based on factors affettegroper utilization of water through
irrigation cooperatives

The promotion and the proper utilization of watérough irrigation cooperative is a
prerequisite for implementing other strategies &rdaddressing food security in the study
area, so strengthening irrigation cooperative , adiate researchers and extension workers to
promote use of this organizing, by enhancing coltabon, local and regional administrators as
well as networking partnership for exchange of irdrate information and experience sharing,
must taken as own aspiration and designs of tha taak.

1. Irrigation experiencehas shown practice measured in number of yearswhich a
respondent was involved to practice a given irfggato improve one’s livelihood through the
application of skill or knowledge by getting fuliformation and able to reach to evaluate the
advantage of the association. Farmers with longenihg and experience of using any type of
water conservation and flood irrigation are ableassess potentially the benefits of new
irrigation cooperatives than with short farming apdvately. Therefore, such type of
experience has a positive influence to improvegation cooperative than the one with no
experience.

2. A special focus must be given for the provisminwater lifting devices by irrigation
cooperative in the form of credit particularly fhiose resource poor farmers than incorporating
with other credit convention systems. Since withthé@se devices they could not pump the

stored water and irrigated timely their fields dfiod the time being to make aware of the

78



advantage of the device, government must subsideeost to lower the price of the device to
develop and promote use of irrigation cooperative.accomplish this NGO’s, government
should take responsibility of establish a loan oy the water lifting devices which can repay
on the long run irrigation cooperatives.

3-Off-farm incomas self employing activity where households are inedlwutside their own
agriculture activities like working as casual ladyoon other farmers land etc to support their
family. Thus, the majorities of sample respondeattdshave several sources where they could
generate income, for that they could support theirsehold economy during critical shortage
of food consumption and compensating other experatitlike school fee, replacing selling of
agricultural products and are also source of sghlatk of seasonal and cyclical employment
of irrigation cooperatives.

4. It is proved that those farmers who have thgesir contact with extension agent and
received intensive training had brought a behaliohenge to capture the benefits of the
technology faster than those who do not, therefeeenanaging organizing demonstration sites
and training for capacity building must be the taSkhus the extension contact hour must
increase to reach and to treat equally the farme@xbension services.

5: Slope of the farms the natural landscape of a particular area thiish® identify its
physical factors which limit or speed up the promoiof agricultural activities. The condition
of the farm plot in terms of its capability to retaun off and the cohesiveness of the soil
particle from detaching and eroding by rain dropedel on the soil texture and gradient of the
catchments. Therefore, constructing irrigation withthe consideration the texture of the soil
and gradient of the plot, it could be damaged highoff and destruction of canals and

diversion may be created.
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6. Soil typeof the farm plot to retain or to hold water dependgte texture of the soil, thus a

farm plot with fine soil particle has the ability hold water and the soil pore could hinder the
water movement within, in contrast courser soituex creates percolation of water with higher
seepage. Therefore, cultivation irrigation withakieé considering the texture of the soil and
gradient of the plot, it could be less productiome o peculation water and low fertility.

7.Perception towards psychological factors thatldc@rose against undoubted thinking like the
probability of loosing domestic animals or drawipigchildren in the diversion rivers , seepage due
to failure of technical design, costly to maintaimd to operate etc all of these affect negatitiedy
management of irrigation cooperatives. The farmgesision in using irrigation through irrigation
cooperatives was associated with specific casesnderstanding the benefit and simplicity of the
technology, therefore modification of farmers’ pption (awareness creation) to bring behavioral
change in developing their skill and knowledge tigio extension works, training and field visit and

must be taken as an issue.

5.3 Implications for future research

Further research should be taken in to account:

1. Cropping pattern of the irrigable land shoulddhedied so as to reduce overutilization of
water through cooperatives.

2. The characteristics and water holding capaaityhe soil should be studied for efficient

utilization of limited water resource.
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7. Appendices

7.1 Appendix 1. List of tables in Appendix

Appendix Table 1. Primary cooperatives of the coumy by region, number of members

and capital
Members

Region Number female Male Total Capital

(In birr)
Amhara 2114 1290476 154656 1445132 85211401
Oromiya 2720 145302 1453018 1598320 135766940
Debub 1480 108332 935719 1044051 140637880
Bennishangu| 63 589 6804 7393 1931940
Harari 71 779 2380 3159 838989
Gambela 38 2067 2527 4594 300000
Afar 113 154 922 1076 693520
Tigray 1215 85633 341167 426800 54903066
AddisAbeba | 6035 122163 307876 430039 41734692
DireDawa 327 2748 9648 12396 6179304
Somale 247 2267 8525 10792 5811425
Total 14423 1760510 3223242 4983752 4740091567

Source: Federal Cooperative Commission, Annual R&®4/2005

(Unpublished Amharic Version)
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Appendix table 2. Primary cooperatives of the Tigrge region by type of cooperative,

number of members and capital

Ser. | Cooperative Type Num Members Capital
No. ber Male Femal | Total Current Fixed Total
e

1 Multi purpose 576 238131 77806 315937 15397761 8432851 | 39243612
2 Irrigation 176 9328 2816 12144 41072 735800 72687
3 Animal Products 46 752 32 784 46416 325935 372350
4 Fattening 14 272 48 320 17950 140900 158850
5 Poultry Production 7 106 4 110 4575 31200 35775
6 Indiginous seed 2 27 90 117 18 54 72

producers
7 Bee-Keeping & honey 14 194 5 199 6455 41530 47985
8 Construction 162 2237 101 2338 401073 344465 J355
9 Artisans 10 79 11 90 12120 16062 28182
10 Saving and credit 135| 5153 2331 7484 5958087 27@® | 10560882
11 Consumers 9 - - 144 1115500 11640 1127140
12 Mining 13 355 2 357 23730 12291 36021
13 Brick producers 1 11 1 12 6500 910 7410
14 Housing 43 - - 547 1639880 25270 1665150
15 Laborers 1 105 - 105 1050 525 1575
16 Wood Distribution 8 98 1 99 49700 2440 52140
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17 Recreation 1 5 5 10 5000 500 5500
18 Metal Work 10 145 8 153 77500 1570 78770
19 Bio-gas 1 - 98 98 490 490 980
20 Tailors 1 1 9 10 500 500 1000
21 Electric 1 153 85 235 4760 1190 5950
22 Grind-mills 1 153 85 235 4760 1190 5950
Total primary Coop. 1215 256978 83498 341167 24868 | 30094571| 54903066
Union Coopeatives 20 - - 160 °f1- - 5110890
coops.
Source. Tigraye Cooperative Promotion Commisssatond
Quarter Report 2004/2005. (Unpublished English \eps
Appendix table 3 Status Of Irrigation Cooperativesin Tigray up to 1997 Eth.cal.
Year No.| Membership Capital Size  of
Male | Female| Total | Registr | Share+fixed | Total land
Ation & recurent inhectares
Uptol996(Eth.C.) | 86| 72402472 9712 | 9766 244210 253976 1442.20
1997(Eth.C.) 90| 2088344 2432 | 31206 491590 522896 800.14
Total 176| 9328 | 2816 12144 41072 735800 776872 2242.34

Quarter Report 2004/2005. (Unpublished english igajs
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Source. Tigraye Cooperative Promotion Commisssatond

Appendix Table 4 : Conversion Factors Used to Compa Adult-Equivalent (AE)

Age Group (years) Male Female
<10 0.0 0.0
10-13 0.2 0.2
14 -16 0.5 0.4
17 - 50 1.00 0.8

0.7 0.5
Greater than 50

Source: Abebe Haile Gebriel, 2000.

Appendix Table 5 : Conversion Factors to Estimate fiopical Livestock Unit equivalents

Animal Category TLU Animal Category TLU
Calf 0.25 Donkey (young) 0.35
Weaned Calf 0.34 Camel 1.25
Heifer 0.75 Sheep and Goat (adult) 0.13
Cow and Ox 1.00 Sheep and Gog0.06
(young)
Horse 1.10 Chicken 0.013
Donkey adult 0.70

Source: Storck, et al., (1991).
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Appendix Table 6 : Number of livestock found in thestudy area

Type Number percent Rank of importa
Oxen and cow 87644 26.14 3

Goat 94481 28.18 2

Sheep 24692 7.4 4

Donkey 7821 2.33 5

Mules 127 .037 8

Chickens 112645 33.6 1

Bee-colony 7504 2.24 6

Camel 334 0.099 7

Total 335248 100.00

Source: kola tembien wereda agricultural and rdezkelopment office, 2006

Appendix Table 7 : Summarized rainfall data of kolatembien wereda (1992-1999) EC

Cropping year Ethiopian colande

Annual Rain| 91/92 | 92/93 | 93/94 | 94/95| 95/96] 96/97 97/98  98/99

fall in mm 721.48 | 689.93| 850.1 511 697 642 1216 690

Source: kola tembien wereda agricultural and rdezkelopment office, 2006.
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Serial NO..............
Date........coovnn....

7.2 Appendix Il . Interview Schedule (for memberof Irrigation
cooperatives)

Remark: The following Interview have been set tdanstand analysis factors affecting proper
utilization of water through irrigation cooperadssat woreda Kolla Tembien ,Tigray Region,

Ethiopia. The answers are confidential and will have any consequence on you personally in
any ways. Please give correct answers to the follpwnterview.

l. Area information and Interview scheduling

1. Region

2. Zone

3. Woreda

4. Name of Rural Peasant Administration

5. Names of Irrigation Cooperative

6.Name of the Interviewer

7. Education Level (fill grades completed, or derdite earned)

8. Affiliation of the Enumerator:

A. House hold and demographic variables

Al.1l. Name of the respondent (he/she must be hedd the household:
HHH)
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Al.2. Age of the HHH: years

Al1.3. Sex of the HHH:

1. Male 2. Female

Al.4. Religion of HHH

a. Muslim b. Orthodox Christian c .Protedt d. Catholic e. Other (specify) ---
Al1.5. Education level of HHH

a. llliterate b Read and write C. Years of formal education d. Religious
school e. other (specify)

Al.6. Social status of the HHH

1 Tabia baito leader 2. Religioezder
3 Tabia baito member 4. other specify
Al.7. Marital status of the HHH

a. Married

b. Unmarried

c. Divorce

d. Widowed

Al.8 Age, sex & education level of family members

Name Age | Sex M=male | Education level us
F=Female code from Q 1.5)

D
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Experience in irrigation cooperative

A1.9. Do you participate in irrigation cooperative?

1-Yes 2- No

A1.10. Do you have the knowledge about the impaeaof irrigation systems?
1- Yes 2- No

Al.11.1f yes for how long have you been using any typerigation system?
Al1.12. Specify the type of irrigation system, whighu ever more used before

A1.13. Do you have other alternatives of water sewther than rain fed?
1.Yes 2. No

Al.14. Which one do you think help to have moreasxpe to use the irrigation?

1-Better educated 2-poletical membershig-Religious leader

4-Development cadre 5- Contact farmer 6-other specify

Years

A1.15. In which category does your household falfelation to the use of irrigation in your

community?
1- Poor 2- medium 3-better rich

Al.16Have you ever faced crop or tree failure dumoisture stress?

1- Yes2-no
Al.17. Experience and revenue from ------ activities
Activity Did you participate in Years of| Annual
activities 1=yes 2=No | experience income
(Birr)
Farming
Non-farming
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A1.18. How long has you practiced production ofticoitural products? Years

A1.9. What is your major means of income gener&tion

a. Horticulture production b. Grain andges production
c. Grain trading d. Hawlture trading
e. Livestock production f. Livestaciding

f. Other income generation
B Institutional Variable

land tenure security

B1.1Do you feel that the farmland, where you builigation belongs to you throughout your
lifetime?

1. Yes, 2. No
B1.2..If Yes, why? -----
1-Expectation of land will be redistributed 2. Land belongs to the government
3-Expectation of farmland can be taken any topméhe government,
4- Will no longer stay in farming (stop farming)5. Others (specify).
B1.3..Do you agree if the government allows yosdte your land?
1- Agree 2- Disagree 3- Difficult to decide
B1.4..Does the land tenure policy encourage tazatitrigation?
1-yes 2-No
B1.5.What do you expect in your landholding aftee fyears from now?
1-Increases 2- Decreases 3. Remain the same

B1.6.1s there any opportunities to get land for yfo@inewly household heads?

1-Yes 2-No
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B1.7.1f yes, what is the mechanism to the get land?
1-Sharing from relative,
2-The PA can provide them from the dead wdlrelatives
3-rented in 4- other specify
B1.8 Is there any problem using of the irrigatiefated with the existing land tenure system?
1-yes 2-No
B1.9. If yes what are the main problems?
1- Renting land don't allow to use irrigation tvbole of your life time
2- the land can be distributed
3- sharecropping doesn’t encourage to invest aadoer lor time
Extension contact
B1.10. Have you ever got the agricultural extensiervice about the irrigation?
1-Yes 2-No
B1.11 If yes how many days per month did you get theise till now? -----------
B1.12.1f no, why?
1-Extension agent is adéquate 2-the extension office is far
3- Luck of time to gelvice 4-Other specify.
B1.13 Who provides the extension service aboigation?
1) DA 3) Woreda experts 2) Local leaders others, specify

B1.14.When do you discuss about the use of irog&ti

1-daily 2- weekly 3- monthly  4- quarterly

B1.15.which of the following types of advices méweusing
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1-Design 2-irrigate farming 3— use RWH stesmaccording the water& crop
requirement
4—constructing and maintaining of canals secgbpecify—

B1.16What is the most common place where you uggalitact development agent?

1-at farm field 2-demousiton  3-training center
4-at farmer’s home 5-at his office

B1.17-.Is there any possibility of getting an advien how to use the irrigation other than
extension agent?

1-Research center 2-University 3-NGOother specify
B1.18 How far is the distance of the extensioneefitom your home? ------------- km

B1.19.Have you ever participated training progratiat is organized for farmers about
irrigation last year?

1l-yes 2-No

B1.20.If yes, what is the frequency of training?------

B1.21.Do you think the training was helpful to iztdltion of irrigation?
1-yes 2-No

Market

B1.22 Do you have the access to market to seltalgwral products which you produce them
using irrigation?

1-Yes 2-No
B1.23.Which of the following market problems aratttaffects utilization of the irrigation

technologies?
1-Distance of the market from the dwelling 2.Ldecreasing out put price

3-High/increasing input price 4 Price fluctuations for out puts
5-Price fluctuation for inputs 6-High transportation cost
7-selling time 8.other specify
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If choose choice 1 select How far is the distapicine market place from your irrigation farm
land in hr ?

B1.24.Do you get fair price for your product? 1-y@sNo

B1.25. If No. How does the fluctuation of priceludnce the usage of irrigation?
1-highly 2-moderately 3-nothing

Agricultural credit issues

B1.26.Do you have credit access to irrigation for hattiare production?

1=Yes 2= No
B1.27.1f yes, who is the source of the credit?

1- Government scheme 2-NGO

3- Local trader’s 4-Local formal cooperav 5 traditional associations

6 Micro-finance institute 7 Bank 8. Friend/telas/neighbor

B1.28. In what form do you take the credit?

1- Cash 2- Inkind 3. both

B1.29.For what purposes is adequate to use thé drwgthg implementation of irrigation?
1-To construct channel 2-to buy water-lifting devices

3- To buy cement 4- to hire labor
5-Others, specify------------------

B1.30.1f no, for question NoB1.26 why?

1-Lack of awareness 2-deslitkelsit
3- Fear of the failure crop 4vimg once own enough money 5-other spesify

B1.31.1f your answer dislikes the debit what is teason?
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1- Collateral 2- groupings&m of repaying back  3- Transaction cost
4-high interest rate 5-lackof down ipent 6-Duration of credit is shortage
7-others specify

B1.32.If your answer is no access how did you sostech a problem?

1-by borrowing money from friends 2-boriog/from Relatives
3-by borrowing money from money lender -others specify

B1.33. Do you have the habit of repaying back yoan on time?
1- Yes 2-no
B1.34 If no why did not you paid on time?

1- Due to insufficient return from production  2eriders do not collect on time
3-no saving  4-others, specify

B1.35. Did you receive credit for the purchasifignputsfor horticulture production?
1.Yes 2. No

B1.36. How much did you receive during the last-gear? Birr

C Socio Economic Variables

Number of Live stock owned

C1.1Do you own any livestock?

1-Yes 2-No

Cl.2lf yes, specify the type and number of livestodcktand
What is the major problem you face during raisingdtock?

1-Grazing land 2-disease 3- lack of water toldr

4-Traveling long distance to make them drink
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SIN

Type of Number of| Died during| Sold during this past twp
Animals heads own the past twg year (1998-99E.C
(available) | year number birr

Oxen and cow

Calves

Heifer

Sheep and goat

Chicken

Horse

Mule

Donkey

Hen

Beehive

Caml

Total

Off-farm income

C1.3 .Did any one of the household members engagaaly source of income activities?

1-Yes 2-No

C1.4. On which type do you involve more

1. Off-farm 2; On-farm .3-Both
C1.5. Do you think involving in any of the abovdiaities affects the work of irrigation?

1-yes, 2-No

C1.6 .If the answer to questionl.3 is ‘Yes’ fill the imasource of income in order of
importance and the amount Birr you gain per momtlaverage

Type of activity| Average total numberAverage total estimated
involved of Income per month
days involved/month | In birr

Non-farm income

Farm size

C1.7. Total irrigable area: timad ha
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C1.8 Total Land holding timad

1 Cultivated area timad X&e pasture land timad
3 Fallow land timad Hdmestead timad
5 Others (specify) __ timad

C1.9 What is the size of land used twilce year? timad
Family size

Cl1.10.Family size: _ Male __ Female __ Total

C1.11. Number of working persons: Male méle Total
C1.12. No. Of children in school: _ Male miade Total

D. Physical Characteristics

D1.1. How many plots and which land type do yowgdte to horticulture crops (soil type,
slope, fertility, etc.)?

Type of | No. of plots Slope 1 Fertility status 2| Soil type 3
production

Citrus

Vegetables

1. Slope 1) Flat 2) Steep slope 3) Medium

2.  Fertility status: 1) Highly fertile 2) Medium Bpw in fertility

3. Soil texture 1.sandy 2.clay 3. Loam

4. Soil Color:1-black 2-red 3-brown

5. Farm Suitability to irrigate: 1-suitabile - [¥ot suitable
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D1.2.Which of the above characteristic of the plid¢cts more your farm activity? -------
E. Psychological factors

Perception about the advantage and compatibilith@irrigation cooperatives

E1l.1How do you see the advantage (superiority) of thgation cooperatives over the local
practices of irrigation?  1- Superior 2-lespexior 3-no difference

E1.2.Do you think that environmental and econonaodiits are as result of intensive use of
irrigation?

l-yes 2-no
E1.3.How do you perceive the situation for cropura?
1- Decreasing 2- increasing 4 no difference
E1l.4.1f increasing what is the reason?1- shortdgaiofall 2- excess of rain fall
E1.5.if shortage of rainfall What is farmers’ evation of using irrigation?
1- Very good 2. Good 3. Poor
E1.6. what motivates you to have irrigation coopees on your farm?

1-The benefit obtained from the technolbgyother farmers. 2-Persuaded by extension
agents. 3-Persuaded by contact farmers. 4-Persbydéé government

E1.7..In your opinion how do you evaluate the int@oce of irrigation in generating income
secure food?

1-Necessary 2-Unnecessa
F. Technological factors

F1.1.Do you face technical operation complexity of evdifting devices?

1-yes 2-No
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F1.2.If yes on which device

1- Tridle pump 2- water pump 3-both

F1.3.Do you think this complexity of the technolaggluces utilization of irrigation?
1- Yes 2-no

F1.4 Does the failure of technical design of canatkices the amount of water to be harvested
from the catchments to the irrigation area?

1-yes 2-no
F1.5.How do you solve the technical problem oftdwhnology?
1-through training 2-experience sharing througldfiesit
3-Up grading once skill through demonstration
F1.6.Have you ever got training related to irrigatiestiniques?
1-yes 2-No

for how many days-----
F1.7. How about Field visit?

1- yes 2-no

for how many days-------

water lifting devices
F1.8.Do you have a device to lift the water?
l-yes 2-No

F1.9 If yes, what type of device do you apply tothe water for utilization?
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1-rope and bucket 2- Tridle pump Ston pump
F1.10 If no, for question number 1.8 what is tbason? ----------------

1-lack of money, 2-lack of the skill abobétdevice, 3-high interest rate
4- in efficiency of the device,  5-iniffacost

F1.11. Do you believe that it is worth to cover thigation costs by your self ?
1-Yes 2-No
F1.12-If yes how much of your time do you invest?-—---------------------

F1.13. If you use irrigation, what is source, methioequency of use, and costs of irrigation?

Crop type Source: Method: How many Cost of using
1= pond 1= Furrow Times Irrigation (Birr)
2=borehole 2=sprinkler Applied?
3=river/spring | 3=basin
4=lake 4=drip

Own Rented
Pump* Pump

1. Vegetables

2. Citrus

* Annual use cost includes fuel cost, wage (if @ygd labor is used),

F1.14. What type of farm implements do you useHorticulture production? Give year of
Purchase and the price?

Type of farm Number Year of purchase Cost of purchase (Birr)
Implement/equipment

Plough

Hoe

Rake

Harrow

Pump

Others (specify)
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G. Performance of Irrigation cooperative
G1.1 Is there proper utilization of water ?
1Yes 2No
G1.2 Is there properly giving service irrigatiavoperatives in Utilization of Water ?
1Yes 2No
G1.3Is It giving Satisfaction to members
1.Yes 2No

G1.4 Farmer'sperception towards performance @jation

S.no| Performance irrigation Fully agree (3 Partially Not agree(1)
agree(2)

Utilization of Water

Maintenance of Channel

Collective action

Efficient utilization of Water

General recommendation for improving the functionsof irrigation coops

G 1.5 How is it maintain access to Water and npoessure on farmers to demonstrate that
they are using water effectively and efficiently

1. Very important 2 Important 3 Less important

G 1. 6 how is it Good design in corporate with glananagement of irrigation system is
critical to achieving high irrigation efficiency

1. Very important 2 Important 3 Less important
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G 1. 7What are the other Major functions of irrigatioroperatives

1

S.no| Major function of irrigation Adequate Not adeqgi3
1 Technical Skills Planning

2 Implementing and Monitoring the system

3 Man management

4 Technical in the physical system

Thank you!
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