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Abstr·act 

In spite of the signifi cant contribution of small sca le irr igati on towards food supply and 

employment creati on there are enormous factors that challenge efficiency as well as thei r 

effectiveness. 

The purpose of thi s study is to identify major constrai nts for the effectiveness of ex isting small 

scale irri gation schemes based on Batu Oegaga Communal Small Scale Irrigation in the upper 

A wash valley. 

The study employed both qualitative and quantitative methods of data generati ng and analysis 

techniques . 

In the study it was found that 57. 1 % of the targeted area is not totally irrigated because of 

deficienc ies in planning and designing that didn't take into account the topography and pump 

capacity to delive r sufficient water. 

Binary logistic was applied together wi th descriptive methods to analyze the survey data in 

identi fy ing and measuring household level determinants of effectiveness of small scale 

irrigation schemes. The model categori zed improved irrigators and not improved irrigators due 

to the irrigation project in 86% of the cases co rrectl y. Out of the 16 hypothesized variables ten 

of them increased the probability of improvement of household 's li vi ng standard after irrigation 

as expected. Four of the variables including number of oxen possessed by famil ies and level of 

output from rain fed production are found stat isticall y significant. Proper planning and 

design ing of small scale irrigation is paramount. Emphasis has to be given for land preparation. 

Provision of credit service for purchase of inputs and covering expenses related to irrigation 

practice are areas of intervention. 
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1. INTRODUCTION 

1.1. Background 
Incompatibil ity of growth in food production and population coupled with occurrence of drought 

has become a challenge to the li ve lihoods of millions of people especia lly in the south of the 

globe. Unreliability and recurrent rainfall has constrained crop production that totally depends on 

rain fed agri cu lture. 

Utilization of water resources for agricultural development is the mal11 strategy adopted by 

nations to narrow down the ex isting gap between demand and supply for food crops. Irrigation 

practices do not only rai se household food consumption but also increase household income and 

hence significant impact on household food security. 

Accordi ng to FAO (I 996) Irrigated agriculture has made a major contribution to food production 

and food security throughout the world and much of the impress ive growth in agri cul tural 

productivity over the last five decades could not have been achieved with out irrigation . 

Globa lly irrigated agriculture provides 40% of the total food suppl y (i-Ienniteau, 2003).ln 

Ethiopian context the contribution of irri gated agriculture to the total food suppl y is estimated to 

be about 3% (JDCOF, 2002). 

In response to an average 3% annllal population growth, and the fact that rain fed productivity 

become unreliable, irrigation deve lopment is a major so lution in terms of food security and 

alleviating rural poverty predominantly in arid and semi arid parts of Ethiopia. The ADLI and 

strategy of the country which basis it self on rural deve lopment also gave due attention to the 

development of water resource in boosting agricu ltural production and productivity. 

Certain groups of crops mainly vegetables are supplied to local markets from ilTigated field s. 

The employment generated by irri gation practices is also considerable including product 

distribution and marketing. 

Based on analys is of the water resource development master plan prepared for major n ver 

basins, the total irrigated area so far in Ethiopia was 4-6% of the potential land for irrigation 

(!DeOF, 2002; MOWR, 2002). This indicates that little is done in using the water resource for 



the agricultural development In particular and soc ioeconomic development of the country 111 

general. 

In the Agricultural Development Led Industriali zation (ADU) policy it was emphasized that 

smallholder's irrigation development is seen as the country's main development strategy to 

improve the problem of food security and to maintain the overa ll growth of the rural economy 

(Lema, 2004). 

1.2. Statement of the problem 
Despite the significant contribution of irrigated agriculture towards food production and 

consumption the efficiency of ex isting small scale irrigation schemes is not as anticipated at the 

planning and appraisal stages. 

For instance Past World Bank review o f its experience wi th irrigation investment projects found 

that of 208 Bank fu nded irrigati on projects eva luated on ly two-thirds have sati sfactory outcomes 

(FAO, 1996). Even those projects rated as sati sfacto ry indicated a substancially lower economic 

rate of return at evaluation( average 15%) than expected at appraisal (average 22%)(FAO). 

It was indicated that donors have lost interest in irrigation development in Sub-Saharan Africa, 

pointing out its lack of market competitiveness with other alternative uses of water caused by the 

resultant effect of low prices for major cereal crops and its cost effectiveness in the 1980s 

(Henniteau, 2003). 

In contrary to the above statement currently there is an increased demand for agricultural 

products in the world market which can make irrigation a profitable endeavor. Thus improvi ng 

irrigation performance (Sustainabi lity and profitability) is a crucial issue for bringing back 

investment to the irrigation sector on the one hand and maximiz ing positi ve impacts of the 

existing irrigati on activiti es on the other hand. 

Small scale irrigation schemes implemented in 1980s face the problem of poor performance as 

that of large schemes run by the state in Ethiopia (Desalegn, 1999). Accordi ng to one assessment 

conducted by a group of profess ional s the overall performance of 96 implemented projects in 

Oromia considering area targeted for irrigation versus actuall y irrigated area is estimated to be 
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58%. Similar fi gure was est imated for the targeted beneficiaries versus those actuall y 

parti cipated in the deve lopment (JIeA/Nippon Koei, 2003). 

The majority of the evaluated schemes are ri ver diversion with li mited nu mber of pump schemes. 

The problem associated with management of pump schemes is more complicated compared to 

gravity system. 

There are technical and soc ioeconomic factors that determine effectiveness of small scale 

irrigation schemes. This stud y is go ing to investigate these factors with special emphasis to 

social and household level determinants of effective performance of small sca le irrigation 

schemes based on Batu Ocgaga project in the upper Awash Valley. 

1.3. Objectives 
The general objective of thi s study is to identify major factors that determine effectiveness of 

small sca le irrigation schemes in Adama distri ct based on Batu Oegaga project. 

Specific objectives 

o To study household characteri stics and other socioeconomic determinants of irrigation 

practice 

o To study the contri bution of irrigation practices towards household food security and 

income generation in the study area 

o To study major problems associated with running pump schemes with emphasis to using 

common property 

J.4. Research Questions 
What are the major determinants of effectiveness ofBatu Oegaga small scale irrigation scheme? 

What is the contribution of irrigation practice in the livelihood of the comm unity? 

What are some of the technica l facto rs wh ich can contri bute towards effecti veness of small sca le 

irrigation schemes? 

What are the household level determinants of small scale irrigation practice? 

3 



What measures are required to Improve the performance of existing small scale irrigation 

schemes? 

1.5. Significance of the study 
Knowledge of factors determining efficiency of performance of water development activities in 

general and irrigation in particular is crucial for future planning of development projects that are 

geared to wards alleviating rural poverty. If major constraints for irrigation performance are 

identified unnecessary costs can be minimized and resources can be used efficiently and 

optimally. Policy makers and irrigation planners can benefit from the identification. In general 

reasonable projects can be prepared and implemented. The study also paves the way for other 

researchers to do more comprehensive research in the area. 

1.6. Conceptual Frame work 

1.6.1. Concepts of Effectiveness and Measurement 
Although the concept of effectiveness is not new, some people tend to confuse efficiency and 

effectiveness. The difference between effectiveness and efficiency is that effectiveness is the 

extent to which the outcomes of an activity achieve the stated objectives, while efficiency is the 

extent to which the use of inputs is minimized for a given level of outputs (Australian Office of 

Taxation). 

Measures can be categorized based on the type of system they represent. These types include 

task,process and object measures. Task measures compare plan versus actual performance. 

Process measures on the other hand ,are typically used to monitor productivity against a 

predefined standard ,benchmark or goal (Rechard, 2006). 

Effectiveness measures provide decision makers feed back on the impact of deliberate actions 

and affect critical issues such as allocation of scarce resources, as well as whether to maintain or 

change existing strategy and the purpose of effectiveness measurement is to obtain objective 

information for use in strategic decsion making (Rechard, 2006). 
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One of the models to describe effecti veness is logic mode l. The fo llowing is a simplified logic 

model which is adopted from Australi an Offi ce of Taxati on (AOT). 

Inputs Activitie Output Imnrtrl 

Expanded program logic Model 

I Effectiveness I 

I Cost L 
I 

Desired 
outcome Inputs --1 Activ itie ~ Outputs Outcomes 

Qua ntity/Qual - effects/impa 

(Adopted [10m AOT) 

From the flow diagram efficiency (cost effectivencss) measures assess the relationshi p 

between outputs and inputs used to produce them. Cost effecti veness measures evaluate 

outcomes as a proportion of the total inputs required to produce them. Effecti veness measures 

assess the whole sequence in terms of how it achieved the intended objecti ves or outcomes. 

Acco rd ing to Sproles ( 1997) in Rcchard (2006) a measure of e ffectiveness concerns how well a 

system track against its purpose or nonnative behavior. However Sink ( 1985) ment ioned in 

Rechard (2006) descri bed a measurc of effi ciency or a measure of perfo rmance as how 've il a 

system util izes reso urces. 
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1.6.2. Effectiveness of irrigation 
Effectiveness of Irrigation refers to benefi t earned from irrigation by the target communiti es or 

beneficiaries in a broader sense that can be explained in terms of the change in the quality of li fe 

of rural househo lds. Change in quality of life in turn can be exp lained by better housing, 

increased number of meal with quality, asset possession in terms of li vestock and other 

household equipments. 

Effectiveness of irrigation can be measured by comparing proposed area to be deve loped and that 

actua ll y developed. Imbedded in is total quantity of outputs of di fferent crops planned and 

actuall y produced by the irrigati on system. Similarly the initial targeted beneficiaries at the 

design phase and those actually invo lved in irrigation can be used to measure some constraints 

for effective irrigat ion performance. 

World Bank Investment Centre has used economic and financial rates of return to measure 

performance of its fu nded projects in addi tion to other qual itative measures such as social and 

environmental indicators (FAO, 1996). 

Other studies try to estimate the contribution of irrigation schemes towards food security and 

estimate net benefi ts generated by irrigation schemes and assess some constraints associated with 

them (Mengistu, 2008; Wagegnew, 2004; Yusuf, 2004). (Weldeamlak,2007) used proportion of 

technology adopters and bene fi ts earned to measure effecti veness of Rain Water harvesting 

technologies . 

The above studies used aggregate fi gures which could not enable us to identi fy factors 

contributing for the effective performance of water development technologies in rural areas 

across the participants. These studies and others identifi ed man y constriants for effective 

perfo rmance of small scalc irri gation schemcs. However there are no systemati c relationships 

established between d ifferent factors that take part in irrigation development despite the fact that 

social scientists do employed vari ous logisti c models spec ially in areas of technology adoption 

and changes in income because of deve lopment interventions. On the other hand relying on 

calcu lating net benefits may not be good ind icators because of difficulty of getti ng reli able data. 

For instance economic and fin anc ial rates of return require timeseri es data indicating cash in 

fl ows and outflows by every participating household which is difficult to get such data in the 
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contex t of developing countries. They indicate prifitability or viability o f projects by sidelining 

the factors for the success or otherwise of the projects .Simiiarl y proportion of adopte rs could not 

tell us reasons for adopting and not adopting the technologies explcitly. 

In thi s study the e ffecti veness of the scheme was measured at two leve ls. First at project level the 

area and beneficiaries targeted at the planning and designing stage are compared and contrasted 

with the actual deve loped area and benefi ciaries that are actuall y using the scheme to study 

factors of effecti veness. Secondl y improvement in the li ving standard of the irrigators due to 

irrigation practice was used as a proxy to stud y some factors of effecti veness at household level. 

Household characteri stics and socioeconomic attributes are emphasized in thi s case. 

Schematica ll y the contents are depicted as fo llow. 
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1.6.3. Hypothesis and Definitions ofvariables 

Dependent variable: 

Improvement in tlte living standard after participatillg in ti,e irrigatioll project is tlte 

dependent variable. It is exp lained by change in quality of life after the project. Respondents are 

asked to explain their living standard roughl y before and after implementat ion of the project. 

This can be gauged simply by assessing condition of food avai lability and possession of major 

assets such as housing, household utensils, livestock and cash holdi ng. If the respondent 

perceives improvement by weighing the above indicators hi s li ve lihood is considered being 

improved after irrigation and otherwise. The response may be hi s livi ng standard has been 

improved, remain the same, wo rscned or unknown. 

ExplallatOl), variables 

The following variables are hypothesized to be factors of effectiveness of irrigation practice at 

household level. 

Sex a/the household Head (SEXHH): it refers to whether the head of the household head is male 

or female. This variable is very important not onl y because of fema le headed househo ld lack 

labor for irrigation practice, but also gender differenti ati on in terms of access to water and 

irrigation land. It is hypothesized that male headed households could benefit more from irrigation 

practice compared to their corresponding female headed households. 

Age of the household Head (AGEJ-JI-I)." it re fers to ages in years of famil y head. It is hypothesized 

that this vari able is pos itive ly rel ated with bcnefi t from irrigation bccause of longer experience in 

agriculture in general and irrigation practice in part icular. On the other hand the young groups 

lack access to land and water resources because of limited land di stribution made so far with the 

increased young householders in rural areas. 

Active labor force in the .fi;lIl1ily (ACTIVELA): ft refers to number of economicall y active 

members of the family (10-65) a nd it is expccted to be positi vely related with benefits from 

irrigation practice and improvements in li ve lihoods of the parti cipants. As the number of active 

family members increases benefit from irrigation is expected to increase since irrigat ion is labor 

intensive techno logy. 
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Family Size of Ihe household (FSIZE). This refers to to tal number of persons in a family . Thi s 

vari ab le is expected to result in no improvement from irrigat ion especia lly if the proporti on of 

dependants is signifi cant in a fam il y. 

Educalion oflhe household head (EDUCATIO): This refers to educationa l status of head of the 

famil y and expected to be positive ly correlated to the benefi ts from irrigation. As the number of 

years at school increases the gains from irri gation is expected to ri se since the impact of science 

and technology is cons iderable on production and producti vity. 

No of oxen owned by Ihe fi;lIl7ily (OXEN): it refers to the number of oxen owned and it is assumed 

that households may not face prob lem of traction power and benefi t more from irrigation 

practice. 

Number of Iiveslack in TL U (LlVETLU): it refers to non-oxen number of domesti cated an imals 

owned in tropical li vestock units (TLU). It is hypothesi zed that the more TLU a famil y has the 

better are households in a position to afford expenses related to irrigation practice and benefi t 

accordingly. 

Talal oulpul (PRODUCTI): it refers to the quantity of out put from rain fed fi eld. Thi s variable is 

also expected to be positively related with irri gation because more production and income 

increases the opportunity to afford expenses related to irrigation pract ice such as purchase of 

inputs and the li ke. 

Size of in-igalian pial (IRRIGA TI): thi s is size of irrigation plot in the target area. It is expected 

to be positive ly related with ga ins fro m irrigation practi ce. 

Quanlily of./i!l·lilizer purchased (QUANTFER). It refers to the quanti ty of chemica l fe rti lizer 

purchased and app lied to a ll crops be rain fed or irrigated and it is expected to increase the gains 

from irrigation practice. It indicates the respondent's capacity and wi ll ingness to use modern 

farm inputs. 

Quanlily of Chemicals purchased (QUANTCHE): refers to amount of chemical purchased and 

app lied to crops and it shows households status to afford costs of crop protection and maximize 

benefits from irrigation practi ce. 
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Identified number and type o/j[,rm equipments (FA RMTOOL): This is the type and number of 

farm tool s possessed for different activi ties of irr igation practice and is expected to increase 

gains from irri gation . 

SulJicient Output From rain Fed production (Sui/out). This refers to whether the out put from 

rain fed fie ld with out irrigation is sufficient or not. It is hypothesized that if it is not enough the 

impact of irrigation for such households is significant. So it is a dummy variable and given a 

value of 1 if the respondent do not produce sufficient output using rain fed and 0 if he produces 

sufficient output. 

Participation during project planning (PA RTf): This variab le refers to the invo lvement of the 

respondent during planni ng and implementation and it is expected that this variable to a large 

extent affects the successful performance of the scheme and hence improvement or other wise of 

the respondents livelihood because of irri gation. 

Plot Management (OWNMGT): whether the plot in the target area is self managed or leased out 

with other arrangements. It was hypothesized that households who manage them selves generate 

good benefit comparee! to those who lease out their plots. This variable is categorical and given a 

value of 1 ifselfmanaged and 0 otherwise. 

Degree of Effectiveness 0/ public services (DEGREFFE): this variable is the resultant of five 

variables measured on sca le. These are access to market information, avai lab ility of credit 

service, access to agricultural inputs, getting advice on water management, training on pump 

operation. It is hypot hesized that access to effective public services in this case extension and 

others increases the benefit earned from irrigation. A val ue of one is given if the respondent 

attains a va lue of 2 and I (gooe! and ve ry good) in three of the variables and 0 otherwise. 
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1. 7. Organization of the thesis 

The rest of the paper is organized as fo llow. Section two is reviewing the literature. Related 

art icles and materials related to irrigation deve lopment are provided. Section th ree descri bes 

geograp hica l and admi nistrative locati on of the study area followed by the mcthodological 

approach. The agri cu ltural potential and fanning system of the stud y area is also included in thi s 

secti on. In section four the ana lys is and intcrpretation of results was provided. The last is section 

five and it is the conclusion. Here main points are further elaborated and some po li cy lessons are 

forwarded. 
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2. Literature Review 

2.1. Definitions and Conccpts Relatcd to I rrigatioll Technology 

Irrigation is defined as thc process by which water is di vertcd from a river directl y or after 

storing in a dam or pumped ii'om a well or a combinati on of diversions and pumping so that it is 

used for the purpose of agri cultura l producti on (S ileshi , 200 1). The water used for irri gat ion is 

taken from lakes, ri vers, streams and we lls. I f the farm lies at a lower e levati on than the supply 

source the water Oows to the canals by grav ity otherwise the water has to be pumped to the 

canals (World Book Inc. , 1994). 

Irrigation is not simply a tcchnical task of deli vering water to crops. It is also a human activity 

and social undertaking because rural households operate within a larger hi storical , socio-cultural, 

economic, insti tutional and po licy environment (Lema, 2004). This is why we need to study the 

problems associated with irrigation practice not on ly from technical point of view but also from 

socia l dimension as well. 

2.2. History of Irrigation 

The start of irrigati on agricul ture goes as far back as 5000 years. Earl y civili zation alo ng the 

major rivers in the world is thought to have a close rel ati on with irrigation (A meha, 1986). 

Archeologica l investi gat ion has identified ev idence of irrigation in Mesopotamia and Egypt as 

fa r as back as the 61h mi llenn ium BC, where barely was grown in areas where the natura l rainfall 

was insuffi cient to support such a crop (www.wikipedia.o rg).By the midd le of 20lh century the 

adve nt of di ese l and electric motor led for the fi rst time to systems that could pump ground water 

out of major aquifers fas ter than it is recharged. (www.wikiped ia.org) 

According to Kloos ( 1990) irri gati on in Ethiop ia probably predates the arri val of the Semitic 

speaking immigrants fro m Yemen and poss ibl y agriculturali sts fro m Sudan. Both groups may 

have introduced sced/plough culti vation and irri gat ion to orthern Eth iopia in the area of the 

later Ax um Empire betwccn 1000 B.C. In the ISlh and 161h centuries, the Portuguese missionari es 

Alvarez and Alme ida reported the use of irrigation in various localities in the Northern high 

lands, and among the Afars in the lower Awash Valley (K loos, 1990). 
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2.3. Sources and Types oflrrigation 

liTi gation water is withdrawn fro m a water source (ri ver, lake or aq uifer) and led to the fi eld 

through an approp ri ate conveyance in frastructure (FAO ,2003) . 

There are various types of irrigation techniques which diffe r in how the water obta ined Ji"om the 

source is distributed within the fi e ld. Based on thi s irr igation techniques can be surface irrigat ion, 

localized irrigat ion including spri nkl er and drip irrigati on. The third category is manual using 

buckets and water cans. (www.wikipedia.org) 

Irrigation can be al so class ified as grav ity irrigation and pumped irrigation based on the type of 

energy that operate. The former mainly involves ri ver di version and is common type of irri gation 

in Ethiopia. It is prefe rab le than the later since it is locall y manageable technology and entail s no 

running energy cost in terms of fuel or electric powcr. 

Most li teratures (TDCOF, 2002; Desalegn, 1999; Tahal Consulting Engineers LTd, 1988) classify 

irrigation practices as large scale, medium scale and smal l scale based on magni tude of area 

developed . Large scale and medium scale schemes are mai nl y managed by government 

enterpri ses mainly fo r growing frui ts and sugar plantations in Ethiopia. These are mainly 

concentrated in the Awash River va lley in Ethiopia. 

Small sca les can be also tradit ional and modcrn . In Ethiopian contex t, smal l sca le irrigation 

acco unts fo r about 40% of the coverage accordi ng to WWDSE (2000) in TDCOF (2002). It was 

described that tradi tiona l irri gation as those schemes that have been in iti ated and constructed by 

farmers using the knowledge and resources avail able to them. Farms under trad itional irrigation 

are in many instances, characteri zed by temporary di ve rsions/ structures and channels not built 

following formal enginee ring des igns and as a consequence, may not contain optimum grades 

and cross-section (Tafese, 2003). These schemes are constructed by loca l people using simple 

intake structures such as so il bands and stones along ri vers and st reams. [n Ethiopia most 

trad itional schemes are assoc iated with water mill s. Trad itional schemes are under gradual 

transformation into modern schemes by the actions of di fferent agencies. 
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2.4. Modern Small Seale Irrigation 

The standard given to classify irri gati on schemes based on magn itude vary from country to 

country and region to re gion . For instancc what is large scale in Afri can countries may not in 

Asian countri es. J n Ethiopian contex t the general agreed up on c1ass i fi cati on is as rollow. Small 

sca le areas covered less than 200ha; areas between 200 and 3000 are classified as medium and 

those beyond 3000ha are categorized as large sca le. Accord ing to Turner ( 1994) cited in 

Y ohannes (2004) small sca le irrigation is irrigation on small plots where farmers have the 

majority contro l, using techno logies which they can effective ly operate and maintain. They can 

be trad itional which are initiated by the loca l communities themselves or modern communaly 

owned schemes which arc upgraded or devel opcd by governmenta l or non-governmental 

agencies. They can be also private ly operated schemes. 

During the 1980s the awareness of the fai lure of large-scale projects increased the interest in, and 

the tendency to promote, sma ll -scale irrigation (Smout 1994; Turner 1994) as mentioned in 

Y ohannes (2004). 

Accord ing to Va ishnav (1994) in Yohanncs (2004) the preference for small -sca le schemes is 

based on the perceived easy adaptability of the systems to local environmental and 

socioeconomic conditions. 

The recent sh ift in parad igm of development fro m past top down approach to bottom up and 

grass roots leve l is mentioned to be one of the reasons fo r the popularity of small sca le irrigation 

schemes. 

Small scale irrigation was favo red over large commercial schemes by the Eth iopian High lands 

reclamation study and the government implemented a peasant irrigation program in response to 

the 1984/85 famine (Kloos, 1990). Naturall y, small -scale irrigation development does not 

require huge cap ital investment and high ly skilled man power (Ameha , 1986). 

The impact of these schemes on food securi ty and alleviating rura l poverty was al so 

considerable. Community managed sma ll -scale irrigation systems, by improving yields and 

cropping intensities have provcd effecti vc in alleviating ru ral poverty and eradicating food 

insecurity (FAO 2003). It has bcen esti matcd that small scale irri gation in Ethiopia can increase 
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agri cultural producti on by S'Yo at most although its potential contributi on may be significantly 

greater in more arid low land areas (Kloos H. , 1990). 

2.5. Irrigation and Food Security 

Food security is defin ed by f AO (2003) as physica l, social and economic access for all people to 

suffic ient, safe and nutri tious food that meets thei r dietary needs and food preferences for an 

acti ve and healthy life. lts converse, food insecuri ty, applies when people live with hunger and 

fear of starvation (FAO 2003). According to thi s source food security requ ires that: 

o Suffic ient quantiti es o f food of appropriate quality be available- a production issue; 

o Indi viduals and househo lds have access to appropriate foods - a poverty issue; and 

o NourislUllent is taken under good condit ions, incl uding regul ar meals, sa fe food, clean 

water and adequate sani tation- a pub li c hea lth issue 

Irrigati on is basicall y an agricultural acti vi ty, wh ich is directly rel evant to food producti on and 

security (IOCOF, 2002). Irrigati on if we ll target ed might solve part of food security problem, 

which is the mai n goa l for improving water use efficiency (Bello. W. B., 2008). 

The case for continuous support for irrigated agriculture is a very strong one and the current 

consensus among poli cy makers in the deve loping world is that irrigated agriculture has a maj or 

ro le to play in meeting the MDGS (Coge ls, 2003). Irri gation plays a signifi cant ro le in achieving 

sustainable food security if properl y plan ned, developed and managed since it can provide water 

whenever and wherever it is needed to reduce moi sture deficit (IOCOF, 2002;Geremew,2007) . 

World irrigation has grown from 8million ha in 1800 to 275million ha today and now produces 

over 40% of the wo rlds food and fibcr needs and 60% of cereals (Coge ls, 2003). In 

1998,irrigated land made up about onc-fift h of the total arable arca in developing countries but 

produced two-Fifths of a ll crops and close to three-fi fths of cereal production (FAO, 2003). 

Out of a total area of 212 million ha under cu lti vation in Sub-Saharan Africa an estimated 

5.lmillion ha (2.4%) is under irrigation, but thi s suppl y 10% of the agricultural production 

(FAO, 2003). Thi s implies that very littie is done to allev iate the food insccurity and poverty in 

the region by using the potential water resource. 
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It was explained in the Water Management policy of Ethiop ia that if the country's water 

resources are developed to cater for irrigat ion, it would be possible to atta in agri cultural surplus 

enough both fo r domestic consum pti on as we ll as fo r ex ternal markets (Mo WR, 2002). Droughts 

occur every 8- 10 years for the whole country with severe consequences of production. The 

government of Ethiopia as stated in its Poverty Reduction Strategy Paper (PRSP),the importance 

of water and increased its focus on water resources development and utili zation to achieve food 

security (FDRE,2000) in Ersade (2005). Its water po licy stresses increased use of small - scale 

irrigation through di version of rivers and building of small dams. 

Using the stochasti c production front ier approach, it was concluded that irrigation development 

in Eth iopia is a viable development strategy but attentio n needs to be paid to improve the 

technology ava il ab le to farmers under both rai n fed and irrigated producti on (Godswill , Dawit, 

and Dejene, 2007). 

Kloos (1990) concluded that success of any SSI program in Ethiopia, in regard to contributing to 

food security on a sustained bas is, will depcnd to a large degree on: 

o The ab ility of the governmcnts economic po li cy to create motivated fa rmers and facilitate 

their participation 

o The appropriate mix of fanners init iatives and government support structure 

2.5.1. Irrigation and Population Pressure 

World population is expected to grow by a further 30% in the next 25 years, mainly in 

deve loping world where water is in short suppl y (Cogels, 2003). More than 1.3 billion people do 

not have access to enough food at household leve l and the problem is growing (Coge ls,2003). 

Many li ve in dry and drought prone areas where the ma in li ve lihood depends on water and 

agri culture. (Cogels) Acco rding to l' AO (2003 ) the focus of irrigati on development is expected 

to be concentrated on the group of developing countries where demographic growth is strong. 

Irrigation offers the potenti al to abso rb excess labor caused by populati on increase in rural areas. 

For instance in Bangladesh about 12 mill ion acres of single- cropped area can be brought under 

double triple cropping resu lting in increased demand fo r hum labor (Emmanuel and Kaye, 

1997). The product ivity boost provided by irri gated agriculture results in increased and sustained 
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rural employeement, thercby reduci ng the hardsh ips experi enced by rural populations that might 

otherwise drift to urban areas under economic pressure (F AO ,2003). 

At the current rapidly growing population and the decl ining arable land, the elimination of 

chronic food insecurity is highly linked with the usc of productivity increasing technological 

innovations (Setotaw, Gezahagn, and Haylemariam, 2004). Irrigat ion cou ld be one of these 

technologies. 

It was estimated that if the avcrage employment coefficient of irrigated farms is 4 man-years per 

hectare and if the total potentially irrigable area becomes irrigated, irrigation agri culture will 

have the ability to employee 24% of the total population or a larger proportion of the active labor 

fo rce in Ethiopia (Ameha , 1986). 

The Ethiopian High land Reclamation Study concluded that intens ive agriculture including 

irrigation in addition to land rehabil itati on and resettl ement of peasants from the chronic famine 

areas is essential to assure food security for the growing population (Kloos, 1990). 

2,5.2 POVCl'ty and Um'cliablc Rainfalll'attcl'l1s 

Poverty in Sub-Saharan Africa is primarily a rural phenomenon. About 70% of the poor li ve in 

rural areas, where agri cu lture is their main stay. Low productivity of agriculture and strong 

dependency up on highl y variab le rain fa ll render poor people extremely vulnerable to ri sk (FAO, 

2003). In Sub-Sahara food security and income of rural population are vu lnarable to rainfall 

variability, and food production is often less than the requirements of the growing population 

(Debere, 2006). Droughts periodically affect different parts of semi-arid areas and often come in 

ru ns of two to five seasons. Crop failures evcry fifth year are a rea lity, and the ri sks of yield 

reductions due to wate r constraints arc hi gh every second year (FAO, 2003). 

In countries where irrigation farmin g constituted very small proportion of crop land, the amount 

and variability of rainfall ,no doubt a ffects agricultural production severely (Mesay, 200 I). 

One of the major factors contributing to food insecurity in Ethiopia, particularly to transitory 

food insecurity is the dcpendency of agriculture on a highly variable and unreliab lc rain fall 

(Weldeamlak, 2007). This togethe r with decreas ing arab le land holding per houscho ld , made 

irrigation to ga in importance over recent years. 
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Sileshi (200 1) using mul tiple input stochasti c models found that a 10% decrease in mean annual 

rain fall amounts other input varaibles being constant results in a 3.8% decrease in national 

cerea l producti on. 

In the National Water Sector Deve lopment Program of Ethiopia it is indicated that water can be 

made to contribute to the national economy through the development of the country' s water 

resources and expandi ng irri gation schemes so that agricultural production is improved by 

so lving the prob lem of water shortage causcd by the unpredictabi lity of rainfall (Mo WR, 2002). 

In general it was ind icated that the declining producti vity in rain fed agri culture and the need to 

raise food Producti on incrcased the need for expansion of effective and effi cient irrigation 

systems. 

2.6. Constraints of Effective Irrigation Performancc 

The challenge that irrigated agri culture faces in the coming years IS: How to increase water 

producti vity in the face of growing water scarcity and the limited availability of water for 

agriculture. The ex isting implemented small scale schemes are not functioning smoothly. There 

are vari es constraints of effecti ve perfo rmance. For instance, at Kobo-Girana in Amahara region, 

old schemes constructed more than a decade are not full y operational, and even the new schemes 

are operating below capac ity (Awlachew et al,2005). In the vall ey out of a deve loped command 

area of about 3400ha under about 13 schemes, onl y about 970ha of command area is operational 

(Awulachew et ai, 2005). This shows less than one third of the schemes' capac ity is effecti vely 

utili zed. 

Twelve of the 59 schemes in SNNP are not funct ional or full y functional (Awulachew et ai , 

2005). According to informants from the regional Bureau, the sites where the schemes have 

completely fail ed have created negative perceptions in the benefi ciary communities. The causes 

of failure need further detail ed investi gati ons on an individual scheme bas is (Awlachew et 

al,2005). 

The situation in Oromia is not di ffe rent. Studies ind icate that efficiency in productivity and water 

use are respective ly 50'% and 40% respectively (OIDA, 2006) . The effi ciency of uti lization of 
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irrigation water is often low and around 50% of the increase in demand for water cou ld be met 

by increas ing the effec tiveness of irrigation (Be llo.W.B., 2008). 

Kloos (1990) concluded that even though small scale irrigation has a long history in Ethiopia it 

remained relatively unimportant in food production in most areas. The emergency type of 

irrigation program implemented by the government during the 1984/85 famine appears to have 

increased food production in some locali ties but has been beset with numerous administrative, 

social, technical and eco logical problems (Kloos, 1990). 

Wagengew (2004) indicated that given the complex set of constraints facing smallholder 

producers, providing access to irri gati on water by itse lf is not enough; smallholders also require 

a broad range of support services (access to inputs, credit, and output markets) , knowledge of 

farming and secure land tenure. FAO (J 997c) in Wagengew(2004) further identified the 

following constraints to be affecting the capacity of fanners to invest and manage irrigation 

projects: 

• 

• 

• 
• 

• 

Poor resource base of farmers 

Fragmented and small size ofland holdings 

Unsecured or lack ofland titles 

High interest rates 

Poor transportation and marketing facilities 

To improve the economic and environmental performance of small sca le-irrigation schemes 

institutional support (input supply, output marketing and credi t services), training of farmers on 

improved crop and water management issues, regular supervision and monitoring of scheme 

activ ities are crucia l (Mengistu , 2008). 

Pump capacity, maintenance cost, and lack of transparency (corruption) , poor scheme 

coordination and management were identified as major problems in Dodicha (Mengistu, 2008). 

According to Yohannes (2004) two sets of problem of Small-scale irrigation in drought-prone 

areas have been identified. The first category includes problem that are associated with the 

specifi c environmental characteristics of the agro-eeosystem. The second category includes 

common problems that drough t-prone and degraded areas share with all other small-scale 

irrigation systems, irrespective of the ir agro-ecological context. 
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These are: 

I. problems related to the physica l nature o f the irr igation systems, e.g. loss or water 

through seepage; 

2. prob lems rel ated to the applicati on of irr iga ti on water, e.g. upstream users abstracting too 

much water; 

3. Problems related to marketing produce, e.g. transportati on issues; 

.'1. poli cy-related problems, e.g. security or land tenure; 

5. engineering- re lated prob lems, e.g. lack of experience in planning and designing irrigation 

systems; 

6. problems related to the irrigati on economy, e.g. competition between rain-fed and 

irrigated agri culture; and 

7. Community issues, e.g. levels o f fa rmer parti cipation. 

2.6.1. The Non-Technical Dimension of Irrigation Practice 

It was explained that the history of irri gation development has been characteri zed by emphasis 

on technical and engi nee ring aspects, with inadequate attention to policy, institutional and socio­

economic factors (Birehanu and Peden,2000). To improve the effi ciency of water use in 

agri cultu re and to avo id further environmental setbacks, it is clear that human and insti tutional 

facto rs have to be taken much more into account in devel opment programmes and investment 

strategies of donors and governments (Cogels, 2003) . 

The general lessons gathered from experiences with SSI in all reg ions in Ethiopia relate to the 

need to improve communi cation, community consultation and invo lvement in proj ect planning 

and implementati on, proper des ign with adequate timi ng and reference to loca l informati on and 

indigenous knowledge, techno logy choice and market rel ated issues as we ll as adequate baseline 

studies prior to implcmentation (Awlac hew et al ,2005). 

There is evidence that mos t modern irrigati on development projects 111 Ethiopia including 

SSI,MI,RW H has alrcady been a supply driven, technicall y focused approach, which has tended 

to ignore vari ous factors that are rel evant fo r making small holder irrigation fa rming suffi cientl y 
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rewarding to justify investment costs and to achieve significant food security and poverty 

reduction impacts (Awlachew et a l,2005). 

Non-acceptance of irrigation schemes by farmers is the ma1l1 soc ial fa ilure that results in 

cultivati on of on ly a small part of the avai lable potential area. Thi s is largel y the funct ion of the 

top down implementation process onen foll owed. It also suggests some of the interventions are 

often not appropriate, given the circumstances of the recipien t popu lati ons (Awlachew et 

al,2005). 

It was indicated that users of rai nwater harvesting are benefitted in terms of improved 

horti cultura l production and income and fac tors such as literacy status of the head of household , 

household labor, household lim11 land size, credit avai lab ility, and distance to the nearby market 

and loca l institution are the major ones hindering the adoption and promotion of rain water 

harvesting (Ze lalem, 2007). 

Water users Association and COlI/mul/ity Participation 

The success of irri gation projects generall y depend on the invo lvement of the concerned 

communities and a comprehensive ana lys is of the technica l, economical, social and 

envi ronmental factors (Debere, 2006). Organ izat ional performance is an important fac tur in tlie 

sustainability and producti vity of irrigation systems (Lemperiere and MartinL. , 2006). 

The highl y central ized top-down approach to rural deve lopment in the past has had a negative 

effect on farmers working together as a group. There therefore needs to be a concerted effort to 

create awareness among fa rmers' groups as to the benefits of worki ng together ~ such as better 

services relat ing to water d istributi on, increased bargaining power, access to credit, and 

improved infrastructure (Tafese, 2003). The keniyan experience demonstrates that fa nners do 

much beller when they bu i Id,own and operate the schemes themsel ves (Purce ll). 

Organi zation members must have the capacity and must adopt rul es re lating to : (Lemperi ere and 

MartinL. , 2006) 

o Water distribution 

o Mobili zation of far mers for such labor demanding tasks as maintenance 
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o Financial management: co llcction of water fees , book keeping, payment to ex ternal 

service pro viders and employees 

o Relati ons with adm inistrati ve authorities; adoption of legal status, information on legal 

regul ations for farm er's orga nizations 

o Internal communication ; mode of decision making ,confl ict resolution, organization of 

meetings 

o Establ ishment and development of relations with ex ternal organizations: servIce 

providers, trade rs, ex tens ion services, credit inst it utions projects, down st ream and up 

stream users 

Yohannis (2004) identified lack of community consultation and implementation during planning 

and designing as the main reason fo r the fai lurity of small scale irrigation schemes based on 

construction of micodams in Mekele Plateu ofTigray region. 

There is ample evidence fro m all regions that most of the failed projects are those implemented 

with out suffi cient and effective benefic iary consultation and part icipat ion (Awlaehew et 

al,2005). Based on the experi ences of fo ur schemes in the Awash Basin in relation to project 

plmming and community consultation Wagenyew(2004) explained it as fo llow . 

... A major constraint in irrigation development is the top-down approach by 

the government and NCO's, which took farm populalion as beneficiaries 

rather than siakehoiders. Technical experts and administrators make decisions 

on behalf ofthefanner. Fanner 's involvell1enl in irrigation planning should be 

considered(i-om the beginning. (P. I 0 I) 

Access to irrigation Land 

The prevailing land tenure system is one of the cri tical elements that determine effect iveness of 

small scale irrigation prac ti ces. Access to land and water resources is crucial to util ize the 

resources. Various studies ind icate the impact of irrigat ion land holdings on the effi ciency of 

irrigation. 

In SEAGA irrigation subsector guide line it was mentioned that with ex isti ng land ownershi p 

patterns the parti cipants in the scheme are part ly determined by land ownership and by the 
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topography that determines the command area (Jordan, 1998). Landless and farmers who own 

land too far away or on high areas are thus excluded. Participants wi ll thus most probably be land 

owners from various socioeconomic groups wi th land in the command area. However, there is 

some scope to involve those excluded through redi stribut ion of land ownership or arrangement 

for leas ing or share cropping of land. 

An assessment by .JICAlNippon Koe i (2003) in Central Oromia identifi ed the fol lowing in one of 

the schemes and state that: 

Quite considerable numbers of WUA lI1embers own large area of over O.5ha 

with some extreme cases of 4ha resulting infi:trll1 labor shortage as a whole. 

Due to Iill1ited farm family labor against large labor requirement, 

subslanlial pm·lion of the irrigable area is not/idly utilized. Since the utilily 

of WUA is adversely affeCled by such unfavorable land holding condilions, 

the members are 100 demoralized to mainlain their scheme with mind of 

ownership. (p.5-6) 

The Ethiopian Wate r Management Policy and Irri gat ion Policies do not clearl y address the issues 

of land tenure , as irrigation development requires huge investment on land (lOCO 1', 2002). It 

was proclaimed that an indi vidual is expec tcd to own not more than 0.5ha plot in irr igation fie ld 

in Oromia region (Oromia regional state, 1994). However implementing thi s pol icy in ex isti ng 

schemes and new proposed sites is still a challenge not onl y because of lack of organ responsible 

to implement th is regulati on but a lso absence of political commi tment to enforce the rules and 

regulation. Th is is to bc done through land exchange and transfers. Transfer is based on the ri ght 

fo r land owner to inherit to hi s successor. While land reform legis lati on ex ists in many countri es 

it is rarely implemented. The enforcement of land refo rm legislation essenti al ly depends on 

po li tical wi ll (Emmanuel and Kaye, 1997). 

The Institution al Aspect 

There is no stab le and uniform organ izat ional and institutional set up aeross regions and over 

ti me that is responsible for irrigat ion acti vi ti es in Ethiopia. The institutional set up and 

accountabil ity issues vary li·om reg ion to region and are not stab le. As a resu lt there is confusion 
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on mandate, resulting in some cases of schcme ra ilurc due to lack of acco untabil ity (Awlachew 

and et al,2005). For instance, in Oromia region restructuring was made 8 ti mes rrom the year 

1994 through 2008 regarding estab li shmen t of organization responsib le for irri gation 

development in the region. This cou ld havc its own negati ve impact for errecti ve irrigation 

performance in the region. (For Further See Annex) 

Marl{cting and other support systems 

Adequate markct information rega rding input and output is crucial for irrigating fa rmers. Prices 

should be rewardi ng to boost the benefi t rrom irrigation activity. Credit servicc is al so important 

since farmers in most cases need initial capi tal. 

Failure to develop markets specially fo r vegetable crops and identify high va lue crops may have 

reduced the benefit of irrigation (M ulat and Bekele, 2004). 

Marketing or products, lack of ex tension services, lack of post-harvest facil iti es and lack of 

cred it are major constraints in Dodicha and I-laleku Small Scale irrigation Schemes both of wh ich 

are pump schemes in Central Rift va ll ey of Ethiop ia (Mengistu, 2008). 

Technology choice 

Another important lesson relat ed to successful irrigation performance is the technology choice. 

The choice of technology should consider the capacity of the beneficiari es to operate equipment 

on thei r own (eg. mechanized pumps) and to ma inta in the pumps and obtain spare parts 

(Awlachew et al,2005). The problems of incompatibility of small-sca le irrigation technologies to 

a particular region's env ironmental and socioeconomic conditions can be mini mized by 

identifying what are believed to be approp ri ate systems suitable for each region (Yohan nis, 

2004). 

It is reported in Kenyan irri gation expcriencc cspeciall y in relation to pump operation that: 

... Marketing, distribution and servicing 0/ equipment being poor. Pump breakdowns are a 

major problem; jClrmers are not trained to maintain pumps and do not generally carry spare 

parts (Purcell). 

Pump projects are not ve ry successfu l as fanners can not immediatel y handle the technology or 

afford the electricit y for the pumps. Pump maintenance has also proved to be crit ical and poses 
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major chal lenges to fann ers, as spare parts are diffi cult to find . In appropri ateness of technology 

is identi fied as one of the limiting factors for effecti ve irrigation perfo rmance in Arsi Zone. Some 

schemes fail ed in th is zone, particu larly because farme rs could not get spares for the imported 

pumps, could not carry out mai ntenance, and cou ld not afford the el ectri ci ty fees to run the 

pumps (Awlachew et al,2005). 

Yusuf suggested that designing and constructing irrigation schemes has to conside r the capac ity 

and knowledge of fa rmers (Yusuf,2004). High electricity and repair and maintenance cost o f 

pumps in Balu Degaga showed that electric powered pumps might be too costly for smallholder 

farmers (Wagegnew, 2004). 
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3. Description of the Study Area and Methodology 

3.1. The study Area 

The study area is located In Adama district of East Shoa zone,Oromia Regional State. 

Specifically it is located at about 132 Km from Addis Ababa and 32km East of AdamaINazreth 

town. The project gets its name [rom the kebele and village named Batu Degaga that is located 

along graveled road from Sodare asphalted road to Upper Awash State Farms crossing Bofa and 

Doni towns. 

The study area IS specifically located at latitude of 09°31368North and longitude of 

3is4S083East with elevation 1346 masl using GPS. 

The following figure shows map of the study area. 
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Figure I: Map of the study area 
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The study area is found in the Awash basin. According to the Ethiopian Water Sector 

Development Program (2002-2016) the Awash Basin has total catchment area of I 12700km2with 

natura l flow measured at Tendaho 4600m 3 The greater part of the basin li es geo logically wi thin 

the rift vall ey (MoWR, 2002). 

The ri ver emanates at an elevati on of about 3000m in the central Ethiopian Highlands, west of 

Addis Ababa, west Shewa ncar Ginchi town and flo ws northeast wa rds along the Rif1 Valley into 

Afar where it terminates in Lake Abe at an elevati on of 250 meters (Wagegnew, 2004). This 

ri ver basin is the most intensively developed basin mainly not onl y because of good 

infrastructure , available land and water resources but also because it is not a trans-boundary river 

basin (MoWR, 2002). Despite its provisio n of hydropower at Koka , Awash II and III stations, 

large and medium sized irrigation projects owned by state enterp ri ses are concentrated in thi s 

basin. The total potential irrigable area is estimated to be 15 1400ha and the total irrigated so far 

is 68800ha which is almost three quarter o f' the total land developed by the existing irrigation 

schemes of the country (MoWR, 2002). 

Adama district is dissected by Awash River. Small Seasonal streams drain into it from high lying 

areas from the No rth and North east di rection. There is no other pcrennial river in the district. 

Recently there is expansion of sma ll scale irrigation schemes that operate using diesel and 

electric power sources to some extent especially in Lume, Adama, Boset and Fentale di strict s. 

These pumps are either individua ll y owned or communa ll y operated the former having the lion 

share. In Adama district the total potentia l irrigable area is estimated to be 2489ha along Awash 

River. Of thi s 59.9% is made under irri gati on. This does not include the one under Sugar cane 

plantation of Wenji-Shoa which is also currently under expansion. 
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3.1.1. Population 

According to the May 2007 census o f Ethi opia, the tota l pop ul ation in Adama di stri ct excluding 

Adama town is about 155,32 1. Rural inhabitants account for 83.1 % of the popu lation. Female 

population represents 49.1 % of the total population in the d istrict. 

Table 1: Population of Adama di strict 

Area of Poplllation By Sex % by residential % of total 

Residence area 

Male Female Both Male Female Male Female Both 

Rural 66255 62748 129003 51.4 48.6 42.7 40.4 83. 1 

Urban 12742 13576 263 18 48.4 51.6 8.2 8.7 16.9 

Both 78997 76324 15532 1 50.9 49. 1 50.9 49.1 100 

Source: Centra l StatIstIcal Agency, 2008 

The population density is about 470.2 persons per km2 if Adama town IS included. It IS 

about l 93.5 persons/km2 if the town is excl uded. 

Accord ing to Adama distric t agricu ltural and rural development office records the numher of 

households who arc land ho lders in ru ral Adama is about 25 ,342. Only 2 1.8% of the ho lders are 

women. 

Batu Oegaga is one of the Kebe les in Adam a di stric t with total popu lation of 5547 compri sing 

44.5% male and 55.5% female. The total number of households in thi s Ke bele is about 880 

according to records obtained from the loca l development workers. About 140 households which 

is 15 .9% of all households in this Kebele are direct beneficiaries of Batu Oegaga irri gati on 

scheme. 

3.1. 2. Economic Activ ities 

The livelihood of the people in the rural area depends on agri cult ural activ ities as elsewhere in 

the country. The fa rming system is characteri zed by both crop production and animal producti on. 

According to the Agricultu ral Sample Survey conducted in the year 2002, 28.9% of the farmin g 
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households are engaged onl y in crop product ion, 10.8% of them arc engaged in livestock 

production only and the remain ing 60.2% practice bot h (CSA, 2002). 

About 82.6% of the cul tivated land is owned by small holders. The average arabl e land holding 

is about 1. 23 ha. 

Crop production 

Nearly 39% of the land in the di stri ct is covered by annua l crops. Main crops produced include 

teff, barely, wheat, maize, sorghum, horse beans, pea, lentil and haricoat beans according to the 

di stricts agricultural and rural deve lopment office. Teff among cerea ls is the main annua l 

cu ltivated crop ('o ll owed by maize and hari cot bcan in the di strict. The area growth under 

cultivation has increased at the ra te of 1. 5% on average whil e total output has increased at the 

rate of 13.8% in Adama district fo r the last eleven years. This suggests that much of the increase 

in output is not due to expansion in area but is due to various productivity enhancing factors. 

Livestock Production 
Livestock production is also one of the economic activities for oxen provide traction power and 

cows provide dairy products. There are about 3 111 7 oxen in Adama di strict and the number of 

oxen per household is 1.2. This is not adequate as pair of oxen is required to till land . This 

indicates that there are households with out oxen and other arrangements are required for 

cultivation. 

Small rumi nants and ch ickens are not on ly source of add itional cash income especiall y in case 

of crop fai lures but also means of accu mulating wea lth. Equines including camels serve as means 

of transport including transportation of agricu ltu ra l products. The sector is constrained mainl y by 

availability of limi ted grazing and drinki ng water for most of the kebeles. 

Irrigation practice 
In Adama district out of a ll cult ivated land owned by small holders 4.8% is currentl y irrigated 

mainly by individ ual private pump owners. Out of 37 rural kebeles 13 of them are said to have 

potential for irrigation pract ice due to thei r prox imity to Awash Ri ver. The only avai lable 

irrigation technology was using lilting technologies. i.e. pumped irrigati on. Major irrigated crops 

include tomato , onion, ch ill y, cabbage, maizc and others. 
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Out of cultivated land in Batu Degaga , irrigated land is estimated to be 107 ha which is 10.4% 

of the cultivated land in the Kebele. About 60ha (56.1%) of the irrigated area belongs to the area 

under consideration. The rest 47ha which is 43 .9% is developed by individual pump owners in 

different forms of arrangement. Limited number of farmers own private pump. In most cases 

pump owners secure plots from local farmers and the benefit for farmers is insignificant. 

3.1.3. Climate 
Climatically most part of the district experiences a kind of semi arid climate. The nearest weather 

station to the project area is that of Awash Melkasa Agricultural Research Centre. This station is 

located at an altitude of 1550masl. Maximum rain fall occurred in the months of July followed 

by August taking the average of the last eleven years. The distribution of the rainfall pattern is 

depicted in the following graphs. 
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Figure 2: Line graph showing monthly rainfall distribution at MARC(1998-2008) 

It was also tried to see annual variation for the last eleven years as shown in the following graph. 
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From figures 3 and 4 it can be seen that there is monthly as well as annual variability in rainfall 

pattern which can significantly affect agricultural production. The average rainfall amount is 

about 869.8mm with sd of 156.7mm. The minimum and maximum annual rain fall based on 

average of last II years are 512.6mm and 1064.7mm respectively. According to key informants 

variability of rainfall become a challenge for growing crops. Livestock feed availability is also 

constrained. 

Monthly maximum tempratuire is recorded in the month of May which is 31.8°C and the 

minimum monthly average is recorded to be 10° C which occurred during the month of 

December based on average of the last six year Melkasa weather station. 

From the climatic information it can be infered that the area can be categorized as semi arid type 

of climate in which irrigated agriculture become a necessity to sustain livelihoods. 

3.1.4. Topography, land use and soils 

The topography is undulating ranging from flat to rugged mountains. The highest peak in the 

district has elevation of2430 masl and the lowest is probably the study area since it is almost on 
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the border line with other dis trict namely Boset along Awash Ri ver. North and North West of the 

project area is severely di ssected and is made up of tert ia ry basa lts. (A EC , 1990) 

The total land mass orthe dis tri ct is about 80260 hectares. About 47.2% is cu lt ivated area which 

includes land under Wenji shoa suga r plantation and the one owned by Melkasa Agricul tural 

Research centre. 

Acco rding to sources li'om records of developmen t wo rkers the land use pattern of Batu Degega 

kebele in which the project found is sum mari zed in table 2. 

Table 2: Land li se Pallern of Ba lli Degaga 

No Type of use Area in Jla (1.) 

I Culti vated land 1030.5 48.5 

2 Vegetation 600 28.3 

0 Rugged and mountain 206.5 9.7 ) 

4 Residence and others 286.36 13.5 

All 2123.36 100 

Source: A rea Deve/apmellt worker alld Data l1Iauipu/atioll 

As depicted in the table 2 about 48.5% of the land of the kebele is cu ltivated. Close to twenty 

e ight percent is covered with vegetation. Most of the natural vegetati on that comprises 

indigenous spec ies is found along Awas h Ri ver. Otherwise one can observe scattered acacia trees 

and other thorny bushes that are under destruction mai nl y for sale and household leve l energy 

consumption. 

Li ght in co lor, medi um textured and amorphous structure are the mai n featu res of soils of the 

catchment (O IDA Central Branch, 2007) .The so il of the project area is general ly light and we ll 

drained and agronom icaly it is poss iblc to produce a wide ran ge of horti cultural crops (AEC, 

1990). On the other hand the sandy nature of the so il texture caused hi gh rate of infi ltrati on and 
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low water holding capac ity that resultcd In lose of water and affected especially distant plots 

according to focus group participants. 

3.1.5. Vegetation 

It was estimated that 6.5% of Adama district is forest land. Natural vegetation covers only 1.2%. 

This is mainly found along Awas h ri ve r bank and enclosed areas. In Batu Degaga Kebele the 

proportion of vegetation cover is 28.3%. Hill sides and steep terrains are covered with bush and 

shrubs. 

3.2. Resea rch Design and Data Collection 

The selection of the study area Adama district and the project it self is based on the relative 

importance of irrigation practice in the district and accessibility of the site. Moreover the project 

is known by the researcher for a long time which initiates him to stud y the problems and 

challenges faced by the irrigators. Primary and secondary data were collected by employing 

quantitative and qualitative methods. The population for the study was the users of Batu Degaga 

irrigation project. The data co ll ection was under taken li'om January to February 2009 followed 

by data organization, processing, analysis and report writing. Data from different sources is 

triangulated to get reliable information. 

3.2.1. Household Survey 

The study employed survcy research strategy that involves col lection of information in 

standardized form li'om groups of pcople the purpose bcing exploring and explaining factors of 

effectiveness. Two types of questionnaires were designed, one with limited number of questions 

as a check list that focuses on household basic data to be filled for all households the main 

purpose is to use it as a sampling frame si nce there is no systematic record keeping by WUA 

leaders and fluctuation of members. The other type of questionnaire with detail investigation is 

to be filled by se lected households. Closed and open ended questions have been included in the 

questionnaires. About 50 households from a total of 140 are se lected for interview using 

structured questionnaires. The number of female headed irrigators is 29. Abo ut 22% of the 

respondents are female household heads. The population is supposed to be heterogeneous with 

respect to gender and hence it was found necessary to have strata of male irrigators and fema le 

irrigators. Other wise it is assumed that the beneficiaries are assumed to be homogenous wi thin 
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each strata and simp le random sam pli ng was applied to se lect responden ts fro m each strata. 

Random number generato r of the computer program was used to select the sample. The 

questionnaires were fi lled by tra ined en umerators with close mon itoring and fo llow up of the 

researche r. Before the ac tual survey, pretestin g of thc questionnaires was undertake n. Based on 

the feed back of pretes ti ng, some modification was made on the questionnai re. 

3.2.2. Obscrvational mcthod 

Total area proposed, actua ll y irrigated fi e ld , irr igati on fac ilities Ll sed and d ifferent acti vi ti es of 

the Partic ipants such as fie ld preparation, irrigati on pract ices and types of crops grown by the 

parti cipants were observed at the fie ld levc l and mai n rclevant issues were d iscussed with the 

partici pants. Photographs arc a lso taken as a id ing tool s. G rid coord inates were co ll ected using 

GPS fo r the purpose of preparing map of the s tudy area. 

3.2.3. Focus Group Discussion 

D iscuss ion was held w ith users of the scheme. About six parti cipants in which one is a woman 

are parti c ipated in the di scuss ion. Open ended questi onna ires were used fo r di scussion. The main 

points of d iscussion incl ude cha llenges and constraints re lated to irrigation practice, availability 

of water at the time of necd , how they manage thei r plot in the target area, ho\;v benefi t from 

irrigati on practice can be exp lained, types of crops they grow ofte n, problems related to pum p 

scheme and managing common property, marketi ng issues and if there is a season in which 

producti on is ceased and the reaso n. 

3.2.4. Key informant Interview 

Develo pment workers, WUA leaders, teachers, agricu lt ural development s taffs and others were 

interviewed using unstructu red questi onnaires . The contents the interview include planni ng and 

des igning issues, leve l of commun ity parti c ipat ion, main constra in ts of the irri gatio n project, 

targets and achievements, operation ex penses and challenges, water dis tribution and power 

issues, fee co llection, project impacts, replacing the equipments and others. 

3.2.5. Sccondary Data 

Secondary data were co ll ected from statisti cal publi cations, research publ icati ons and other 

publ ished and unpub li shed sources whi ch are used to substantia te and enri ch in fo rmati on 

co llected using other resea rch instruments. 
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3.3. D:lta process ing and Anal ys is 

The survey data and other quanti tative data generated from secondary sources we re ana lyzed 

using quantitative methods that invo lve desc ripti ve stati st ics and logisti c regression analysis. 

SPSS so ft ware was used in process ing the data. Thc quali tative data gencratcd th rough focus 

group discuss ion, key in formant interv iew and observati ons were exp lained in wo rds and 

depicted fi guratively. 

3.3.1 . Binary Logistic M odel 

Binary logistic model is introduced to stud y the impact of irrigation on the qual ity of life of the 

part icipati ng households as a proxy to study effectiveness of small sca le irrigation. Too often it 

was said that due to irri gation practi ce li ve lihoods improve but not all participants benefit 

equall y. In other words there is di ffe rentiati on in earni ngs due to irrigation projects. What factors 

characterize those households wh ich gai n more from irrigation practice? To characteri ze those 

households who improve due to irri gation practice and not improvcd in their living standard 

binary model is found app ropriate. 

This model is similar to linea r rcgression model but is suited to situations where the dependent 

variable is dichotomous . i. e it takes only two va lues, which usuall y rep resent occurrence or non 

occurrence some out come or event usually coded as I Or 0 and the independent (input) vari ab les 

are conti nuous, catego ri cal or both. 

Logistic regress ion is popu lar in part because it enables to overcome many o f the restricti ve 

assumpt ions of Ordinary Least Square(OLS) regression such as homoscedacity (constant 

vari ance), linearity and normality. 

Logistic regression coeffi cient s can be used to es timate odds rat ios for each o f the independent 

variab les in the model. It ca lcu lates the changes in the log odds of the dependent not changes in 

the dependent it self as OLS. 

The functional form of the model IS specified as fo llowing Aldric and Nelson ( 1984) 111 

Mil lion(2003) 

Pi=pr(yi= 1 )=exp(Zi)11 +exp(Zi), where Pi de notes the probability that the ith fa rmer will fall in 

the group of fa rmers whose li ving standard improved (yi= I) and exp(Zi) stands for the irrat ional 
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num ber "e" to the power of Zi. The stimu lus index (Zi), is ca ll ed the log o f the odds ratio , in 

favour of improvement of li vi ng standard , which is a linear function of facto rs affecting 

improvement from irrigation at household leve l. 

In[pill-p] =log of odds rati o 

~o= constant term which is also the intercept 

~jS are the regression coeffic ien ts and XjS are the independent variabl es and ej is the error term. 

The dependent variable (log-odd rati o) is the natural logarithm of the rat io of the probability that 

the ilh farmers li ving standard was improved after participat ing in the proj ect(p) to the 

probabi lity that the ilh fa rmers living does not improved ( I-p). In other wo rds p measures the 

probability of success from irrigation and ( I-p) some times denoted as q in bionomial 

di strubution measures the probabil ity o f fa ilure. 

Several stud ies em ployed logistic regress ion to study impact of deve lopment interventions, 

adoption of improved practices and impact of tec hno logy on the livelihoods of the parti cipants. 

The foll owing are few of these empiri ca l studi es. 

For instance Bezabih et al (2002) used logistic regress ion to study the impact of microfi nanee 

institutions on the participating households. In the model improvement in income level was used 

to categorize clientele in to those with improved income and those wi thout im provement. 

Abebe (2004) estimated a logisti c regress ion to identify factors characteri zing household 's 

perception of their status of livelihood comparing situat ion in 2002 with that in 1996. A number 

of explanatory var iables including li vestock ownership, age, sex and education of the household 

head, amount of chemica l fe rtil izer procured and other are used in the mode l. Accordi ng to the 

findings of this empi rical study amo unt of fertili ze r procu red and number of ch ildren. in a fami ly 

are identifi ed to be fe w of the variables determin ing the probab ility o f a househo ld head 's 

perception whether li ve li hood has relat ive ly im proved or not. 
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Werkineh and Roth (2002) applied logist ic model to examine factors of input oriented 

commercial participation and use of chemical fertili zer and found out that adoption of chemical 

fertilizer and improved seed varieti es being influenced by sizc of farm holding, cred it access, 

educational level of household mcmbers and agro ecology using the model. 

Mulat and Bekele (2004) app lied logistic regression to study the impact of demographic 

variables, various socioeconomic attributes and natural factors on susta inable intensification. 

Moreover binomial logit modcl was emp loyed to ident ify demographic, social, economic, 

phys ical, institutional and technical factors which influence fa rmers adoption decisions of 

improved 'Enset' processing devices (M i II ion, 2003). 

According to thi s findings fa rm size and access to extension agents pos itively and significantl y 

influenced adoption of improved 'enset ' processing devices in the study area. 
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4. Data Analys is and Results 

4.1. Batu Degaga irrigation project 

The project under stud y is one of the communally operated schemes. There are only two 

communally ope rated modern schemes in the district both of which are implemented by World 

Vision Ethiopia. The tota l area irrigated by these schemes is about 100ha. 

The project is implemented by World Vision in the 1990s. The system of extract ion is pumping 

from Awash River. Three sets of pumps each wi th 30kwh are install ed. About 140ha of land is 

planned to be irri gated. Current ly about 42.9% of targeted area is developed. 

According to the design doc ument prepared in the year 1990 by Associated Engineeri ng 

Consulting firm the project area docs not get adequate rainfall which is less than 760mm per 

annum to support sustained agricultural develop ment under rain fed cond it ions (AEC, 1990). 

Harvest did not exceed 6qtlha before irrigation.Famine,disease and mal nutrition were common 

(AEC, 1990). Irrigation was identified to be the only option to secure household food supply and 

to generate additiona l income accord ing to the design docu ment. It was also emphas ized that the 

only source of water that can be used for dcve lopment were Awash Ri ver by pumping. It was 

proposed to install two 50Kw electric motors. The sourcc of energy is from ex isting power line 

that passes through the project area for Degaga Statc owned farm which is adjacent to thc 

project. The total operat ing expense to run the pump was estimated to be Birr 6600 per year. The 

net irrigable area is about 140ha hactares for 280 targeted households. The majority of the 

settlers are di splaced people due to expansion o f Wenji suga r cane plantation. 

Two season cropping is recommcnded. The average val ue of gross production is estimated to be 

Birr 1,043 ,522. The gross va lue per household (280 bene fi ciaries) is accordingly Birr 3727 per 

year. Expenses including fa rm inputs and pump operation expenses are estimated to be Birr 764 

per household (AEC,1990). This indicates that the net benefit from irrigation per participating 

househo ld is about Birr 2963 per year. 

Major irrigation faci liti es incl ude Pump house made of Corrugated Iron Sheet roofed and wa ll, 

concrete noor, suction pipe, de li very pipe and pool, main canal of Concrete pipe, div ision boxes, 
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access road and other farm structures. Three pumps are installed in which one serves as reserve 

currently one ofthese pumps is damaged. And the remaining two pumps operate in turn. 

Figure 4: Suction pipes and the Awash River which is the source of water for the project 
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Figure 5: Delivery pool, only one of the pumps is operating 

Figure 6: Main canal and Division boxes 
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Office is also constructed for the scheme management together with other irr igation facilities. 

Currently the rooms serve as li ving room for development workers and teachers. The WUA is 

using on ly one of the rooms out of a total of 4. Additional room may be req uired to store spare 

parts and doc uments but they use the same room. The WUA has the right to use other roo ms if 

there is a need. Otherwise there is no as such strong organizational hierarchy requiring addit ional 

offi ces and office suppl ies. li enee lack of ofTice is not a significant problem fo r the operation of 

the scheme. The developmen t worker is also one o f the agents for agricu ltural deve lopment in 

the area inel uding irrigation. 

4.I.I.Construction costs and community participation 

Construction of the project was undertaken from the year 199 1 throu gh 1992. The tota l cost per 

hectare is estimated to be Birr 4780. Total construction cost is summerized as follow. 

Table 2: Cost Components of l3at u Degaga irrigation scheme 

Cos/by/ype Amount in EER % Remarks 

Cash 483830 69.2 

FlOW Commodity 207 140 29.6 Wheat and oi l 

Community Contribution 8220 1.2 Free Labor 

Total 699190 JOn 

Source: World Vision Elhiopia Adamo AD]' 

The contribution of the community is low compared to what is expected by donors. Most donor 

organi zations require a minimum of 10% contributio n from benefic iaries of small sca le irrigation 

schemes be in terms of free labor, cash or supply of loca l materials. Some key informants 

suggest dependency sentiment be ing developed among users because of low community cost 

sharing and hence contributed towards lack of effectiveness of the scheme. 
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4.1.2. Scheme Management 
There has been fluctuation of members since the establishment of the WUA. Currently there are 

140 users of the scheme. The WUA is leaded by committee members elected by general 

assembly. The chair person, secretary, audit and inspection, accounting clerk are among the 

duties of WUA leaders. There are two employed individuals whu 5CrVi,; (i:j gi.i{inl and i..ij:-ti;f{iior. 

4.2. Settiefnent Patterns 

Figure 7: Residence of the community partially 
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The proj ect is not close to the settl ement area of the people which has the rollowing outcomes. 

o Limited use of irrigation water fo r other purpose like domesti c use, li vestock drink, 

washing and bathing because of same prox imity to the main water source 

o Water borne and water re lated diseases includ ing malari a are reduced if not totally 

avo ided hence the heal th impac t of thi s project is found insigni li cant from Key informant 

and focus group discuss ion 

o There is cost of crop protect ion from wild life and thief 

o There is economical usc o f water due to associated high runn ing cost in relati ve terms 

which reduced mismanagement of water. Due to thi s fact and sandy nature of the soil , 

salinity problem is not critica l. 

4.3. Plan Deficiencies that limited effective performance 

All land targeted is not developed by the system and the number of proposed benelic iaries was 

reduced by half. Main reasons according to key in Fo rmant s: 

o The pump capacity is low (the installed pumps are not as per design) and hence no 

enough water to irri gate all plots at the same time. Two 49Hp pumps are proposed but 3 

low horsepower pum ps are actuall y there at the site. 
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Figure 8: The pumps aDd tbe pump operator 

Figure 9: Irrigation structure on the other side of tbe road but water could Dot reacb 

o There are problems re!l\ted to ti)e topography where water can not reach some plots in the 

command area. This means there is problem with land leveling or the plan did not take 

into account the existing la.lld feature at the design phase . 
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Figure 10: Plot uncultivated due to the topography 

o There are people who own large plots even though there is an agreement to manage a 

maximum of half hac tare of plot. Implementing irrigation land policy was a challenge. 

According to key informants currently there is progress and much land is culti vated compared to 

years before. This is mainly attained by implementing the existing rules and regulations 

including internal bylaws according to the views of the WUA leaders. Currentl y about 600 birr 

per 0.5 plot of land per season is collected for pump operation expenses. The amount was Birr 

200 before three years. The payment rate is high compared to the past may be because of high 

price of agricultural products in which the farmers can afford to settle the bill. 

o Some users of scheme do not cultivate thei r plots due to various reasons. It was found 

that resource poor farmers Cultivate low value crops such as maize or leave uncultivated. 

Wealthier farmers cult ivate high value crops such as onion and tomato and benefit 

accordingl y. 
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Figure II: Maize mostly irrigated crop by resource poor farmers 

o Some fanners rent out or share crop their plots to others. 

Figure 12: Leased plots with onion 
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4.4. Impact of the project on Food security, Income and Employment 

4.4 .1. Food Security and Nutrition 
The definition fo r household food security has four majo r components. These arc avai labi lity, 

access, utili zation and asset creat ion. 

Ava ilability as component of food security refers to household 's capac it y to produce the food it 

needs where as access is the ability of the household or individual to purchase food (Young, 

1997). As asset creation is concerned the household 's sa le their assets such as livestock wh ich 

they own in years o f prosperity to purchase food items duri ng grain short fa lls (Mesay, 200 1). 

Assessment o f food insecurit y is a difficult issue as the re are no uni versally established 

indicators wh ich serve as meaSUrIn g tool s as described by Oebebe(l995) In 

Mesay(200 I ). However it was ex plained in the same source that several researchers agree that 

numerous inter re lated socioeconomic, environmental and political facto rs determine the food 

security situation of a soc iety . These factors incl udc the abil ity of the households to produce or 

purchase adequate food, size or land ho ldings, orr farm income opportunity, availability of 

sufficient number of li vestock particu larly oxen, and households access to several va luab le 

assets. 

Several food insceurity indicators have come in to usc with the development of the conccpt of 

food securi ty however the utilization depends on the procedure, purpose and depth of the 

research. Three major important ind ica tors have been developed which enable to assess, 

analyze and monitor food security s ituat ion. These arc supply, food access and out come 

indicators. 

Suppl y indicato rs are not appropri ate to ana lyze food security situation at househo ld level but 

seems to be appropriate at nati ona l and regional levels. On the othcr hand access and outcome 

ind icators se rve beller to mcasurc household food situat ion (Mesay,200 I ). 

Because of the irri gation project land use practices have been changed because of two season 

production and types o f crops culti va tcd and hence there has been dietary change. The 

irrigators start to consume vegetab les after irri gati on compared to before the project. On the 

other hand income has been diversified because of the irri gat ion project. 
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Table 3: Es timation of Net income per honsehold based on average irrigab le la nd (0.48ha) 

Item units Q uantity/O. Unit Total (Birr) Remarks 

48ha cost(Birr) 

G ross income 16426.30 

Production 5199.07 

expenses 

Labor Md 81.16 20 1623 .22 

Oxen Oxen 8.9 20 178 

days 

Fertili zer Quintal 2.36 400 944 50% of 

fe rtili zer 

Chemica l Liters 3. 17 320 1014.40 Average of 

vanes 

chem icals 

Farm 154 

tools( deprec iati on) 

Seed/seed li ng cost 85.45 

Pump operation 1200 

expenses 

Net Return Before J 1227.23 

Tax 

Source: Survey dala mal1lpu!aliOl1 

Food consumption frequency has also increased accordi ng to key informant and focus group 

di scussion from a minimum o f once a day to a minimum of twice a day. 

Recently percent of household 's emergency nceds devcloped by FANTA is used as indicator of 

food insecurity condition. In the survcy the respondents werc asked whethe r any of the 

household members rcceived food aid or not in the last twelvc months and the response of all is 

they never received. The perception of the households regarding food insec urity is imbeddcd in 

their perception of change in li ving standard after the projec t and the response of 62% were 

positive. This means the respondent's perceived improvement after irrigation and hence their 

food securit y situation is expected to gct improved. 
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Table 4: Es timation of household Food grain Availability 

No va riable unit Q uantity 

I Average Land I ioiding Hectares 1.7 

2 Out put before projec t Quintals 10.2 

3 Output A fte r Project Quintals 20 

ramily sizc 5.3 

Per capi ta food Produc ti on Before Project 1900kg 

Afic r project 3774kg 

Net income from 11227.23 
i rrigat ion/hh(B i IT) 

Source: Own dolo lv/anipuialion 

As it can be seen in tablc 10 based on World standard of 21 OOkg/head per annum grall1 

production was not suffic ient befo re thc project and there is high level of food insecurity 

problem. Currently grain avai lable pcr head is abou t 3774kg/head /year on average. This may be 

as a result of supplementary irri gat ion. Due to incrcased money income their purchasing power is 

improved and hence access to basic needs includi ng food is created due to the project. However 

this is based on average value and the impact of the project on each individual varies. From the 

defi nition of food security which is 'access to enough load by every ind ividual every time' we 

can not in fer that every member in the project area is food secured but thcre is an improvement 

due to the project. 

More over the avai lable food includes not onl y gra in but vegetables from irrigated fie ld and that 

consumed at home. Due to increased income there is investment in purchase of livestock such as 

cows and hen and hence da iry products and chicken products can be consumed at home. This 

ind icates improved nutritional status of the households afier the project compared to before the 

project. 

For regional and global assessments, per capita food intake per day in ki localories is used as the 

indicator fo r food security. This ind icator is derived from agricultural production and trade 

statisti cs. At the national level, a per capita food intake of less than 2200Kcal/day is taken as 

indicative of a ve ry poor leve l of food securi ty, with a la rge propo rtion of populat ion affected by 

malnutrition (FAO, 2003). 
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A level of more than 2700Kcal/day indicates that only a small proportion of people will be 

affected by undernourishment (FAO, 2003). It must be stressed that per capita food intake in 

terms of kilocalories is only an indicator of food security: adequate nutrition requires, in addition 

to calories, a balanced diversity of food (F AO). 

4.4.2. Migration and Employment 
Irrigation practice has been expanding in the area. Irrigation is labor intensive which can absorb 

underemployed labor at rural areas. Family labor is mainly used by poor resource households. 

In some cases social arrangements such as 'debo" are used. Limited households hire additional 

labor. Well to do urban people lease farmers plots and irrigate using individual pumps. As a 

result there is inward migration in need of casual labor. These all facts are indications of the 

impact of irrigation being considerable in absorbing rural disguised unemployed labor and also 

minimizing rural-urban migration. Asked for availability of off farm employment opportunities 

the respondents indicated working on individual irrigator's field was mentioned as one of the 

options. 

Figure 13: Irrigation is labor intensive, onion harvesting at Datu Degega 

, Debo is soc ial work in rural areas where people are asked to support each other for some labor intensive 
activities in which the host provides lunch or dinner but no payment in cash. 
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4.5. Resu lts of Descriptive Statistics 

4.5.1. Ho useholds and Their C haracteristics 

About 98% of the respondents belong to Oromo nation and 90% arc fo llowers of Ethiop ian 

Orthodox faith. T wenty point seven percent (20.7%) of the fami lies are headed by women. 

The average age o f the household head is estimated to be 40.7 ycars with sd of 12.9. The 

maxi mum age of the househo ld hcad is estimated to be 65 years. Only 4% of the responden ts are 

aged 60 and above. The minimum age is 18 years. About 24% of the household heads are under 

the age of 30. Thesc mai nl y acqu ire plots for irrigat ion through land trans fer. That is inheriti ng 

from their fami li es . The ave rage famil y size is determined to be 5.3 with sd of2.75. Active labor 

fo rce taking the ages from 10-65 based on CSA is 3.48 per each fam il y with the corresponding 

sd of 1.9. The most probab le active labor force in a famil y is four which has a frequency of30%. 

About 32% of the respondents do not own oxen at a ll. The following tabl e shows the cumulative 

fi·equencies of oxen ownersh ip . 

Table 5: Status of Oxen owuership by the respondents 

N umher of CUlllulative frequellCY 

oxel1 owned (%) 

0 32 

:'0 1 58 

:s2 90 

>2 10 

Source: own sur vey dala 

This indicates most househo lds lack oxen which is the main source of traction power. 

Number of li vestock owned in TLU is on ave ragc about 2.97 with sd of 4.92. The coefficient of 

variation is 165.6%. The most probable value of livestock holding is 0 with 8% occurrence. It 

was identifi ed that livestock possess ion is onc of the means by which households save their 
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income as there is no any bank system in the area. The livestock are also sold at the time of crop 

failures and other insecurity conditions. 

Average land holding is about 1.7ha with sd of 1.2. Average irrigation land holding is estimated 

to be about 0.48ha. About 14% of the respondents own individual diesel operating pumps. 

4.5.2. Main Rain Fed Crops and Irrigated Crops 
About 30% of the consulted households cultivate maize, teff and haricot beans and the rest 

cultivate one or two of these crops using rain . Except sweet potato all crops proposed for 

irrigation namely tomato, onion, chilly and maize are irrigated. 

. . 
,_ 'tI • . ~. 

Figure 14: Main irr igated crops 

Onion, tomato and chilly are identified to be high value crops which are mainly produced for 

sale whi le maize is considered as low value and produced for home consumption. About 46% of 

the respondents cultivate combination of high and low value crops at different seasons. About 

42% of the respondents manage high value crops in most cases and 32% of the respondents own 

other plot for irrigation outside the target area which is self managed or in different forms of 

lease arrangement. The following table summarizes proportion of area and farmers by crop type. 
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Table 6: Distribution of ty pes of crops cultivated 

Major raill fed Crops Irrigated crops 

Crop type %/cll'lners % area Crop type %/al'mers % area 

cultivating Cultivated cult ivat ing Cultivated 

Maize 68 34.5 Onion 86 46.6 

Tefl' 72 42.7 Tomato 20 13.5 

Feba bean 2 0.8 Maize 58 34.2 

I-laricoat bean 40 22 Chill y 14 5.7 

Source : Own data 

From the tab le tefT accounts the lion share in both proporti on of cu ltivators and land al located 

duri ng main rain season while onion is the most irrigated crop indicated by proportion of farmers 

and size of plot. 

About 40% of the respondents do not produce suffic ient out put uSlllg rain fed and the major 

coping strategies mentioned are irri gation practice and other off farm activities, 96% of the 

respondents produce for bo th sa le and household consumption using irri gation and only 4% of 

the respondents prorluce f'or sale. 

Petty trade including sa le of loca l beverages by women are identified to be off farm acti vities 

induced by expansion of irrigation practice in the study area. Some socioeconomic groups are 

employed on indi vidual (private pump owners) irrigation fa rm as wage laborers and earn income. 

The better access to irri gati on water enables the rural poor to diversify their income sources 

including non-farming li vel ihood acti viti es and to make sav ings having a cons iderable potentia l 

to decrease livel ihoods vulnerability and reduce po verty (Na rgi ta). 

4.5.3. Input Utilization and C onstraints of Crop Production 

Asked to rank three major problems that afTected crop production 16% ranked lack of inputs 

such as fertilize r and improved seed materials. On average about 4.7 quintal of fe rtili zer is 

procurcd annua ll y. A ll re spondents use fertili zer for both irrigated and rain fed crops. Asked for 

the mai n constraint of fertili zer use for irrigated crops 54% mentioned lack of cash at hand whi le 
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46% of them mentioned in accessibility during dry season since fertilizer IS distributed by 

government only during main cropping season which is identified as 'Meker'. 

About 3.2litres of agrochemicals is procured on average. The main chemicals include insecticide 

and herbicides. Irrigated crops demand more application of agrochemicals compared to rain fed 

crops. The difficulty to procure agrochemicals in protecting crops together with shortage of 

money to pay pump operation expenses oblige resource poor households either to grow low 

value crops such as maize or lease out their plots to others based on information generated from 

focus group discussion. 

Figure 15: The cost of crop protection from pests and fungus is considerable, chemical spraying at onion field 

The proximity of Melkasa Agricultural Research Centre was found noteworthy in accessing 

improved varieties of both irrigated and rain fed crops. About 48% of the respondents own three 

types of farm tools for irrigation practice. In most cases they include hoe and shovel. 

4.5.4. Participation during Planning of Project 
Recently it was confirmed that lack of stakeholders in general and beneficiaries to be facto rs for 

the success or otherwise of development endeavors. Community consultation is considerable in 

designing an irrigation project. However too many researchers concluded the history of irrigation 

development as supply driven and technically focused (Awulachew et al 2005; Biranu and 

Peden,2000; Lema,2004). 
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Based on the kcy informant discussion made the implcmcnting agency is involved in the area as 

humanitarian act ion but gradually transformed it se lf to development Partner. The project was 

initiated in the earl y 1990s. Al l peoplc in the kebele participated as Food for wo rk program. The 

area was initially fa llow scrving as communal grazing land. There is also suspect from the 

community in that the land may be not for community use but for expansion of near by state 

owned farm. There is dcpendency sentiment due to the past developmcnt approach in whi ch they 

need ex ternal support according to kcy in formants and other supporting documents. 

Based on the survey data 32% of the respondents contributed free labor and the rest contributed 

free labor, cash and supply loca lly ava ilable materials. 
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4.5.5. Plot Acquis ition and Management 

It was also tri ed to assess the nature of respondcnts in relation to plots in the target area and how 

they become members ofWUA. 

Table 7: WUA members Plot ownership 

No Type a/arrangement % 

I Own plot 66 

2 Land Transfer 26 

3 Land exchange 6 

4 Renting in of plot 2 

Tota l 100 

Source: own data mal1lpu!at/On 

From the above table it can be seen that the poss ibility to get plots in command area is limited as 

only 6% acquire plots by exchanging. This can be considered as one of the factors for lack of 

effectiveness of irrigation schemes as one can see plots which are not culti vated through out the 

yea r because of lack of resources to cu ltivate huge plots. l~ ar1l1ers do not wan t to lose their plots 

in one way or another. 
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Figure 16: Some people own large plot and cultivate part of it and leave the rest 

Transfer or inheritance to family members seems easier to implement irrigation land policy that 

asserts a household to have a plot of not more than 0.5ha in command area of irrigation in 

Oromia Region. In most cases there is no real resource transfer in this kind of arrangement. This 

resulted in low performance of schemes and associated matters such as fee collection and 

participation during maintenance activities such as canal clearing. The problem is critical in 

schemes that require additional running expenses such as paying power fees. Asked for whether 

the respondent cultivates his plot in the target area or lease it out in any kind of arrangement 

28% said yes and the reasons why they do so are mainly lack of cash to purchase inputs 

including paying for pump operation expenses and lack of oxen. 

Wagenyew found out that in Batu Oegaga about 55% and 14% of the farmers give their land for 

share cropping and rented it out respectively (Wagegnew, 2004). 

4.5.6. Replacing Capital Equipment 
The project life span is on termination however there is no mechanism designed to make the 

system sustainable. It was tried to assess the willingness as well as reasons not to deposit money 

for depreciation. All of the respondents are willing to replace however for the question who 

should replace only 78% said the beneficiaries and the other 20% said the government. 
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About 82% of the respondents mentioned absence of agreement during the initial phase of the 

project to be the main reason fo r not depositing money for replac ing the capital equipment and 

the rest attached weakness of WUA management. 

According to key in formant elect ric power was preferred over diesel because of its cost and 

accessibility. Currently one of the pumps is damaged and out o f use. Two di ese l pumps which 

can irri gate about 8ha are purchased in the name of the WUA. However how to use these pumps 

is not clear. In the fut ure there is a plan to purchase a pump to replace the ex isting old pumps. 

This is by collecting birr 1000 ll'OIn each meml er acco rding to leaders of the WUA. 

4.5.7. Perception on Different Serv ices Provided by Government and other Age ncies 

The following table sum mari zes response of the respondent's regarding availabi lity and 

adequacy of the services . The figures are proportion of the respondents in percentage. 

Tab le 8: Distribution of the perception of Services by respondents 

No Services Ratings and % a/respondents Total 

Vcry Good Not Bad 

good good 

1 Marketing in fo rmation 30 16 52 2 100 

2 Provision of credit service 4 32 64 a 100 

0 Input suppl y and availabi lity S4 38 4 4 100 0 

4 Advice on irri gation wate r mgt 62 28 8 2 100 

5 Training on pump ope rat ion and 22 50 28 a 100 

spare parts 

Overall Performance 34.4 32.8 31.2 1.6 100 

Source: Survey data !110I1lPU/O{1011 
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From the key informant interview in relation to the availability and adequacy of support system 

the participants mentioned that Development worker for the project was assigned few years ago 

but not now. This is associated with restructuring of organ responsible for irrigation 

development. Since 1994 institution responsible for irrigation development in Oromia region has 

been restructured about 8 times indicating lack of stability. Currently they are supported by 

generalist development worker not only for irrigation. Wereda experts visit the area sometimes. 

The credit service is not adequate. The proximity of Melkasa Agricultural Research centre is 

found beneficial in that there are on farm level experimentations on the farmer's field which are 

good for learning process. The focus of current research is to identify fertilizer rate to be applied 

on onion field which is the main irrigated crop in the area mainly by market oriented farmers. 

Figure 17: On rarm trial by AMARC to study optimum rertilizer rate ror onion 

4.5.8. Factors Affecting Performance of the Scheme 
Respondents are asked to rank and provide three important factors that determine effectiveness 

of irrigation practice. Accordingly 30% of the respondents ranked respectively technological 

incompatibility such as managing pump, input and output markets and organizational problems 

in using common properties as first, second and third priority problems that determine 

performance of irrigation practice. Where as the later (use of common property) is identified to 

be the most frequent problem mentioned by the respondents. 
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Problems related to fee collection and lack of organized book keeping systems is mentioned to 

be among the problems from key informant interview. 

The main factors which caused variation in benefit earned from irrigation are indicated to be the 

following from focus group discussion. 

o Plot location: the lesser the distance the water travels from the source the more the impact 

of irrigation. This can be explained in terms of distant plots do not get adequate water. 

Figure 18: Distant plots left uncultivated because of water shortage 

o Initial capital: cash is needed to start irrigation especially to manage high value crops 

such as onion and tomato and benefit accordingly. This can be secured by getting more 

benefit from rain fed crops, sale of livestock or credit availability. In general it depends 

on the wealth status of households. 

The variation between individual pump owners which is mainly owned by people coming from 

towns including Adama and the project under study was also discussed. it was observed that the 

pump owners plot is managed well and the main crop is onion while maize dominates at the 

project under study. Variation in soil, access to water and working capital are mentioned to be 

the major accountable factors for the disparity according to the views of participants of focus 

group discussion. 
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An 83 year old man ment ioned the main factor fo r low benefit from irrigation is due to gett ing 

inadequate water, lack of cash to cover expenses related to pump operation. He told me that 

currentl y he owned no oxen. The old man and another woman irri gator who arc in the same 

block indicated that cash, oxen and labor to be thc major determinants of effecti ve irrigation. 

According to their view pump operati on and maintcnance expenses are considerable which 

minimized the benefit s from irriga tion. 

There must be saving culture which is explained by one of the key informants. Some people do 

not use properly thei r incomc. Even there is a probabi lity to be suscept ible to HIV AIDS and the 

like due to increased income I'rom irrigation. 

4.6. Regression Result 

A dependent variab le is selected to study facto rs that determine effecti veness of smal l scale 

irrigation schemes at househo ld leve l. In the model the impact of irrigation on the li ving standard 

after participati ng in the project compared to before the project is used as a prox y to measure 

effectiveness of the schemc at household leve l. Thi s is mainl y by assess ing thc perception of the 

households in changes in magnitude or quality of asset hold ing such as housing condi tion, oxen, 

mi lki ng cows, and cash at hand or deposi tcd at Bank access to social services such as schooling 

of children and increased stock of househo ld assets. 

This is based on the Key informant interview regarding how the benefit from irrigation is 

measured which is explained in terms 0(' oxen bought, constructed corrugated iron sheet houses 

and motor pumps owned to usc on other irrigat ion plots. 

4.6.1. Factors Determinin g the Probability of Households Improvement after the Project 
Respondents were asked if their li vel ihood at household level has improved because of the 

irrigation project. Tables II and 12 characteri ze the two groups of households with respect to 

some of the socioeconomic attributes. 
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Table 9: Characteris tics of improved and unimproved Households aner Irriga tion 

Characteristic Improved 

Mcan 

Age in years 42.5 

Famil y Size 5.7 

Acti ve labor 3.7 

Oxen 2.35 

Livestock(TLU) 4.2 

Total land Holding 1.94 

Size of irri gat ion plot 0.59 

Source: Survey Dala 

*signifi cant at 5% 

*sign i fican t at 10% 

SO 

13.2 

3.05 

2.2 

3.43 

5.9 1 

1.33 

0.37 

Unimproved 

mean SD 

37.7 12 0.203 

4.6 2.04 0. 148 

3. 1 1.25 0.273 

0.37 0.6 0.016' 

1.03 1.06 0.027* 

13 0.99 0.08** 

0.4 0. 12 0.04* 

t-stat isti cs 

The significant t va lues indica te that there is a differe nce between imp roved and not improved 

respondents for the variab les under considcration. Thc difTerence is statis ti cally signifi cant and 

the probabi li ty that the diffe rcncc happened by chance is rare. f or instance variation JJ1 oxen, 

li vestock, tota l land and irri gab le land holdings are stati sticall y significant. 
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Table 10: C ha rac teristics of improved and unimproved fami lies for so me of th e q ualitati ve 

variables 

Clla I'actel'istics Impro ved Ul/ill1pro ved XL statistics 

N % N % 

Educati on Il litera te 14 45.1 10 52.6 7.505 

Adult 6 19.4 0 0 

Primary 8 25.8 6 3 1.6 

Secondary 3 9.7 1 5.3 

>Secondary 0 0 2 10.5 

Private Pump 6 19.3 1 3.2 1.943 

Participation Yes 26 83.9 14 73.7 0.764 

No 5 16.1 5 26.3 

Leasing plot yes 6 19.4 8 42. 1 3.024 

No 25 80.6 11 57.9 

Source: Survey Dafa 

Sig. 

0.1 12 

0.182 

0.382 

0.082 

A relationshi p is ind icated by x2 va lue but the strength and directi on is not. A low signi fi cance 

value typica lly be low 0.05 indicates that there may be some re latio nship between the two 

variables . 

A logistic regress ion was used to identify factors characterizing househo lds' percept ion of their 

status of livel ihood arter participat ing in the project system . A dumm y variable was introduced to 

categori ze those househo lds who felt that their li ve lihood has improved and those who either fe lt 

unchanged , worscncd or unknown. 
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I-Ience: Di= l , if houscholds perceivcd an improvcmcnt in their li ve lihood; 0 otherwise. 

Respondents who perceived their li ving condition unknown are considered as not improved li ke 

those who perceive unchanged or worsencd because we arc not assured regarding their living 

condition after the project. Or in other wo rds the impact of the irrigation project on their 

li ve li hood is not recogni zed by these groups. 

Mlllti-co lillearity test 
Before estimating the regress ion model it was found necessary to check the functional 

relationships between the cxp lanatory variab les. There is correlation between livc stock number 

and number of oxen, ac ti ve labor force in a family and family size dep icted by large R2 and 

hence coefficient of corre lation. Family size and number of li vestock owned are dropped from 

the model. 

Otherwi se it was found that there is no serious multi-collinearity problem amo ng the continuous 

variables using the tolerance and Variance inOation factors. The va lues of thc contingency 

coefficient, which basically ranges between 0 and I are sign ifi cantl y small. Low value of 

contingency coefficient indicates absence of serious mu lticollinearity problem between the 

considered di screte variab les. 

After checking and adjusting multi-coll inearity, a logit mode l was estimated using maximum 

likelihood estimati on procedure of the SPSS computer soft ware. Accordi ngly the model 

correctly categorized the probability 0(' households that improved and not improved in their 

live lihood after participation in irrigation in about 86% of the cases. Moreovcr, the X2 statsti cs 

indicates that the ex planato ry variab les taken together are signifi cantl y different from zero at 1% 

leve l of significance. Ten of' the exp lanato ry va ri ables are found to be importanl in explaining the 

dependent variable from a total of fourteen. 
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The following table summerizes the results of binomial regres ion. 

Table 11: The maximum Likelihood estimate of The Biollomial Logi! model 

Li ve l i hood Improvemcn t( Dependcn t Estimated Odds rat io Wald P-value 
var iable) Coefficient Stat istics 

SEXHH -I A 79 0.228 0.704 OAO I 

AGI-II-I -0.073 0.930 OA97 OA81 

ACTIVLA 0.019 1.019 0.001 0.982 

EDUCAT IO 0.139 1.149 0.029 0.864 

OXEN 2.845 17.198 6.111 0.013** 

PRODUCTI 0.124 1.1 33 3.406 0.065*** 

IRRIGATI 6A 76 649.406 1.870 0.171*** 

QUANTFER 0 .861 2.365 2.038 0.153*** 

QUANTCHE -0.206 0.81 4 0.102 0.749 

FARMTOOL -0035 0.966 0.003 0.953 

SUFFIOUT 0.519 1.680 0.167 0.683 

PARTICIP 0 .072 1.075 0.001 0.974 

OWNMGT 0.420 1.522 0.045 0.832 

DEGREFFE 0.651 1.918 0.Q38 0.845 

CONSTANT -7815 0.000 1.173 0.279 

Pearsoll-X2 39.049 0 .000* 

Co rrectly predicted 860% 

Sensitivity 87.1% 

Specificity 84.2% 

***Slgndicant at 10% probabdlty 

**Significant at 5% probability 

* Significant at 1 % probability 
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Number of act ive labor in a family,cducational status of the household head,number of oxen 

owned, level of output from rain fed farm ing, size of irrigation plots, quantity of fcrtili zer 

procured and applicd, producing su ffi cicnt out put , part icipation duri ng planning, self cul tivat ing 

of plots and adcquacy of scrvice provision found posi ti vely affecting thc probabili ty of 

households perccpt ion of improvement in li ving standard aftcr irrigat ion as expected. Oxen 

number holding and level of output from rain fed arc found statst ica lly significant. 

Number afactive labor in a/cllllily: This variable has increased the odds ratio of improvement in 

li vi ng standard wi th irrigation as cxpccted. Irrigation is labor in tcnsive. Those households with 

high proportion of activc labor in a fam il y benefit more from irrigati on practi ce. 

Educational Status of the household head: The rolc of education in increas ing production and 

productivity is considerable. Educated pcople can undcrstand instructions such how and when to 

apply water, apply inputs such as fertili zer and chemicals, what to produce and when and where 

to sa le outputs and hencc bcnefit accordingly. The rcsult of the logistic model indicate that as 

number of years at school increase, there is a chance to gct improved from irrigation pract icc. 

Number of oxen owned: This is cntercd as a numeric variab le measured at scale leve l. Oxen are 

the main sources of tract ion powcr in our counlry. Pai r of oxen is requircd 10 pull tradi tional 

plow made of wood and stcc l matcrials [or til lage. Plots nced a minimum of three timcs 

pul verization for seeding and plant ing. The size of plots culti vatcd and number o[ times plowing 

are directl y related with number of oxen invo lvcd in actual culti vation. This variable is 

significant at 5% probability Icvel which can be interpretcd from tab lc 20 above as keeping all 

other factors constant, the odds ratio in favo r of improvement of livelihood after irri gation 

increased by a factor of 17.2 as the number of oxen incrcased by one unit. 

Level of outpllt Fom rain Ied/ield This variablc is positively related to impact of irrigation on 

households since it can dircctly indicatc the position of households to mect the requ iremcnt of 

cash need fo r irrigation and also surp lus for market can bc increased from irrigatcd out put i. e all 

output from irrigation is not consumed and thc odds in favor of improvement from irrigation 

increase. This vari ablc is also found stat ist ical ly sign ificant. 
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Size 01 irrigalion plol in Ihe /{flgel area: Thi s variable is one of the vari ables that pos iti vely 

relate with improvement from irrigation. It indicated opti mum plot size is requ ired to bring 

positive impact on the participating households. The max imum irrigable land holding is 1.5ha 

and the minimum is 0.25ha. The mean va lue is 0.48ha.lt is required for a household to own a 

maximum 0.5ha based on Oromia Rural Land Proclamation No 52 (1994) but implementing thi s 

proclamation become a challenge at every irrigation scheme. This variable is stati stically near 

significant at 10% proba bil ity and taking into account the magnitude of other parameters such as 

the coefficient and odd ratio. 

Quanlily oflerlilizer Procured Annually: It is positi ve ly related to improvement in li ving 

standard as expected since using improved practices can result in increase in production and 

producti vity. On the other hand increased cos t of le rlili ze r can increase cost of production and 

reduce tota l benefit and hence income accordingl y. However, in thi s model the use of more 

quantities of fertili zer increased the odds ratio of the probabi lity of improvement in li ving 

conditions with irrigation practice. This vari able is al so near significant at 10% probability and 

taking into account the magnitude of other parameters such as the coe fficient and the odd ratios. 

ProdUCing sufflcienl oulpul/hr Ihefa1l1ily: Those households who do not produce adequate food 

grain perceive the impact of irrigation to be considerable than those who produce adequate food 

grains may be by culti vati ng more land or what so ever. 

Parlicipalion During projecl Planning: This variab le also positi ve ly related with improvement 

from irri gation practice as hypothes ized. It indica tes the importance of involving the 

beneficiaries of irrigation at every stage of project cycle which is getting emphasis these days. 

Own management of Irrigation Plot: Irri ga tion practice needs investment of resources including 

land, labor and financial resources. It is intensive agricultural acti vity. Specially pump irrigation 

needs in addi tion to major factors of production running costs in terms of fuel or electric power 

to run the pump. Too often resource poor and the destitute such as fe male headed and the elderl y 

lack such reso urces and obl iged to lease out their irrigable plots to others and thi s minimizes the 

net benefit from irrigation by such groups. The result of th is study also confirmed thi s 

preposition. The probability that households living standard improvcd is positi ve ly related with 
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cultivating own plot rather than leasing it out. Or in other words the logistic model indicates that 

there is a chance of getting improvcment from irrigation practice when houscholds cult ivate 

themselves rather than rcnt it out, share crop or what so ever leasing arrangement. 

Perception of Adequacy of extension and other Services (Access /0 such service4· households 

who rate good or very good in three or more of the five services are given a va lue of one and 

zero if not. This dummy vari ab le is related to the dependent variable and show positive relation 

ship. This means that those households who are access to modern information and modern 

practices benefited more from irrigation practice and hence improve in their li ving standard. 
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5. Conclusions and Policy Implications 

Rain fed production bccome unrcliab le to sustain livel ihoods in ru ral areas because of decreased 

in amount and di stri bution of ra infall caused by changes in cl imate. There is computation for 

water among different uses on the other hand. There fore there is a need to revisit the ex isting 

water policies especially in relati on to irrigation acti vities. Research is nceded to identify major 

problems of the sector. This study is onc such an attempt directed towards identi ficatio n of major 

constraints of communal smal l scale irri gation activ iti es. 

The rainfall pattern is characteri zed by erratic nature which call s for irrigation not onl y as a 

solution to supplement rain fed production but also to di versi fy income in the study area. 

Irrigation is feas ible to absorb the increasing land less socioeconomic groups in the study area 

where the demand for arabl e land is increasing. The average arab le land holding is estimated to 

be 1.7ha which is not adequate especially with inadeq uate rain fall. About 40% of respondents 

do not produce sufficient output with rain. 

It was identified that the proj ect under study is one of the small scale communal schemes 

implemented in central ri ft Va lley of Oromia region in 1990s by World Vision Ethiopia. The 

main invo lvement of the NGO in the area was provision of relief se rvice. However to bring 

sustainab le changes in the area in which the people become self sufficient in food crops 

irrigation was found to be the onl y option in the area. Harvest of cereals such as maize, teff and 

sorghum did not exceed 6quintals/ha before irrigation. Under the irrigat ion practice maize and 

vegetables like onion and tomato are produced. Producti vity is substantial compared to with no 

irrigation case. In general production is intensificd and income is di versified with irrigation. 

There is problem of Ouctuation of user members seemingly due to land ent itlement problems. 

The fact that there are plots which are not irrigated because of difficu lty of managing large plots 

by a household contributes to a large extent to lack ofcffccti ve performance of the scheme. The 

result of assessment of plot acqui sition sugges ts that there is limited opportuni ty to acquire plots 

in terms of plot exchange outside fam il y mcmbcrs as only 6% of the respondents become a 

member through land exchange. Thi s needs not onl y clear irrigation land policy to maximize 

70 



benefits li'om irri gat ion but clear proccdures and guiding principles In implementation of the 

policies so that there could be equ itab le distribution of resources. 

Problem of managing common property is indicated to be one of thc factors of lack of 

effectiveness. As resu lt smal l members of pump ownership if not indi vi dual seems a feas ible 

strategy or the way out. The numbcr of individual pump operators is increasing in the study area 

because of their effic iency and managcability. Solving and improving organi zational problems of 

the WUA by improving and implementing internal bylaws is needed. 

Technologica l compatibility is identified as one of the determinants of effective irrigation 

performance. Locally manageable technologies such as simple diversion structures should be 

given priority before any other mechani zed systems. The scheme users also complain about 

paying for electric city even when they are not usi ng the power such as during rainy season; but 

according to the corporation the install cd meter is active and reactive type which is installed in 

any industry or business firm. The rcact ive one gauge even whe n the pump is not operating. 

They advised full capacity use of the system. That is benefit increases with increasing scale of 

operation. 

About 57.1 % of lack of utilization of the resource is attributed to technical factors such as 

topography and pump capacity. Land entitl ement problems also do have the share. It was also 

known that the remaining 60ha of land is not fully brought under irrigation at different seasons. 

This study attributed househo ld characteristics and some socioeconomic factors for under 

utilization of the scheme and much of thi s study is devoted to assess the impact of small sca le 

irrigation schemes at houschold leve l which is used as a proxy to assess effectiveness of small 

scale irrigation schemes and majo r contributing I~lctors for thcir effective performance. 

Irrigation practice has brought signifi cant changes in living standard of the families based on the 

responscs of 62% of the project participants in which they perce ive improvement after the 

project compared to befo re the project situation. On the other hand the multipli er effect of 

irrigation practice is depicted by expansion of employment opportunities . 

The results of binomial logistic regression indicate that factors such as active labor force in a 

family, educational status of the head of the household head, oxen possess ion , total out put from 
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rain fed field , size of irri ga tion plots , use of improved practices in thi s case quantity of fertili zer 

procured and app lied, im plementing irrigation where there is dcmand for it in thi s case depicted 

by insufficient out put , in vo lving community when pl an ning and des igning irrigation, managing 

own plot rather than leasing it out last but not least adequacy of support syste ms such as rura l 

credit schemes and ex tcnsion services are found to be important policy variables that determine 

effectiveness of irri gation proj ect. 

Distance of plots fro m the water source is men tioned to be one of the factors of effectiveness 

from the focus group discussion specially thi s seems va lid of pump schemes which require 

running costs to del iver water. The results of thi s study also revealed that the variation in crops 

types culti vated to a larger ex tent dete rmine the ga ins from irrigat ion practice. That is those who 

manage high va lue crops such as onion benefit more than those which grow subsistence crops 

like maize. However the former requi res capital investment to procu re inputs such as fe rt ilizer 

and chemicals fo r crop protection which diffcrcntiatc the groups. 

Access to market information and cred it serviccs are found to be not adequate by a good 

proportion of the respondent s. This indicatcs improving such scrvices in relation to irri gation 

practice. 

Lack of working capital in the form of cash and oxen are identified as major factors that oblige 

resource poor households to Icase out thei r irri gated pl ot. Thi s minimi zed the gain from irrigation 

pract ice of such houscho lds and contributing towards lack of cffecti veness of small scale 

irrigation. 

Availabi li ty of fertili zer during dry season limited its use for irrigated crops. Capital is al so a 

determinant of using the input. Thi s implies provision of inputs especially fertili zer and 

chemicals at main season of irrigat ion schemes is requi red. Credit service is also recommended 

for procuring such inputs and also others fo r effective performance of' small scale irri gation 

schemes in genera l and Batu Degaga project in particu lar. 

In the past paying bi ll s was thc major problcm of the scheme. Lack of market for onion in one of 

the years di scouraged farm ers and producti on was ceased in the year that fo llowed. Currently 

due to better pri ce fo r agricultural products in general and irri gated crops in particular enabled 
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WUA members to pay fi nanc ial obl igations. This implics provision of market information and 

facilities has to be g iven specia l at tention whil e planning irrigation proj ec ts. 

In general fro m thi s study a number of po licy issues can be drawn. Few of them are summarized 

as follow. 

I . Irrigation plann ing shou ld take in to account both the technical and human factors. 

Erroneous project planning and dcsign ing must be avoided. Involving the stakeholde rs 

spec ially the benefic iarics was found cru cia l. 

2. Possession of oxen numbcr differentiated improved and unimproved households 

sign ifican tl y. Special emphas is has to be given in land preparation and plant ing. 

Provision of credit for oxcn purchasc and access to farm tools fo r irrigators is areas of 

interventions. 

3. Access to land was found to be one of the constraints that limit effect ive performance of 

the scheme. In somc cases command area of irrigation is owned by few people. Here 

on ly few plots are cultivated. Clear policy with implementat ion proccdures are needed to 

d istribu te the rcsourccs or land and I·vater equitably at each communal irri gati on schemes. 

4. Technological incompatibi lity is also one of the limi ti ng factors. Priori ty has to be given 

for local ly manageable technolog ies . 

5. Resource poor fa rmers phase shortage of capi tal to pay for running costs and to pay 

maintcnance fees. Provision of credit serv ice with implementat ion of irrigation is 

necessary. 

6. Managemcnt of group property is also secn as a prob lem because of vari at ion of the 

members in different aspects. The prob lem is manifested in water d istri bution equ itably, 

fee collection on timc and the likc. Organizat ional issues has to be givcn due emphasis. 

There must be clea r intcrnal bylaws, rul es and regulati ons and follow ups. Optimum 

members sizc seems a Ccasiblc st rategy spccia lly in relation to pump schemes. 

7. Saving cu ltu rc should bc cncouraged among irrigators as a security in time of fluctuation 

of prices o f irrigated crops and hcncc incomc from irr igation. 
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8. The existing pumps should be replaced and the structures rehabilitated throu gh 

participation of all stake holders at least to maintain the current benefi t. 

9. The organizational and management capaci ty of the use rs must be enhanced and 

improved. 
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Annex 
Annex I-Irri gation Potenti al in Ethiopia by River Basin 

No RilleI' Basin Po/en/ial irrigable 'rriga/ed A rea (/1a) lv/ean Annual 

F/ow(BAi) 

area % Area % 

I Tekeze 189500 5.6 12270 6.5 8.2 

2 Abay 100 1550 29.4 360 10 3.6 52.62 

0 Baro-Akobo 600000 17.6 11000 1.8 11.8 1 J 

4 Ri ft-Va lley 139300 4.1 12270 8.8 5.63 

5 Genale-Dawa 600000 17.6 80 0.01 5.88 

6 Wabeshebele 204000 6 20290 9.4 3. 16 

7 Awash 206000 6.1 88000 41 4.6 

8 Omo-Gibe 348000 10.2 34800 10 17.96 

9 Mereb 37560 1.1 0.26 

10 Ogaden 7212 1 2. 1 

II Aysha 2223 0.1 

12 Dankil 3300 0.1 0.86 

Total 3403554 100 214720 6.3 

, 
Source:IDCO I· 
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Annex3: Total Ra in Fa ll in mm based on AMARC Station 

Year Total Rainfall in n1ln Remarks 

1998 1040.9 

1999 786.2 

2000 850.4 

200 1 814.8 

2002 512.6 

2003 895.9 

2004 790.9 

2005 848 

2006 918.6 

2007 1064.7 

2008 1045 
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Annex4: Mean monthl y Rain Fa ll of II year ( 1998-2008) l3ased on AMARC Stat ion 

MOlltll MOllthly meall Remarks 
Raill Fallunm2 

January 18.9 
February 16.8 
March 60.9 
April 60.5 
May 57.5 
June 61.2 
July 208.9 
August 199.5 
September 106.4 
October 52.5 
November 14 .6 
December 12.1 
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Annex5: Temperat ure data Based on Five year Data obta ined from AMA RC 

M f .. ean 0 l11111II11Um an d b maX lIllum Jy year 
Year Tel11peratllre ill °C 

1'1111111'1111111 III ax i 11111111 

2003 14.2 28.6 
2004 14 .3 28.6 
2005 13.8 29.3 
2006 14.7 29. 1 
2007 14.1 28.7 
2008 13.6 28.7 

" Mean of Monthly M axImum and IIllnlmUIll I empcraturc for the last five years (AMARC) 

Month Tempera ture (0C) 
Mean o f Mean of 

Mi nimum Max imum 
January 13 28.2 
February 13.7 29.9 
March 14.3 30.7 
A pril 15.7 30.1 
May 15.6 31.8 
June 16.9 29.9 

Ju1 ~ 16.3 27.3 
August 1 ~.9 26.7 
September 15.3 27.6 
October 11.9 28.7 
November 11 28 
December 10 27.3 
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Annex 6: lC:stimation ofTLU 

No Type of domestic TLU va lue 

Animal 

I Cow I 

2 Heifer 0.6 

0 Young Bull 0.6 .J 

4 Calf 0.1 

5 Camel 1.43 

6 Horse 0.8 

7 Mule 0.7 

8 Donkey 0.5 

9 Goat or Sheep 0.1 

10 Chicken 0.0 I 

Source: ( Werkll1eh andRoth, 2002) 
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Annex7: Trends orlotal culti vated land , out put produced and Prod uct ivity in Adama Di strict 

Year Area(OOO/ha Out Producti vity Area growth Output growth 

s) put (OOO' quin tales) (Q uintales) rate (%) rate (%) 

1998 25.5 366. 1 9.3 

1999 28.5 340.8 12 10.53 22.50 

2000 303 430.7 14 .2 5.94 15.49 

200 1 30.3 4 17 13.8 0.00 -2.90 

2002* 0') ') J_._ 92.1 2.9 5.90 -375.86 

2003 32.7 493.4 15. 1 1. 53 80.79 

2004 3 1.7 8 14.8 25.7 -3. 15 4 1.25 

2005 31.7 41 1.2 13 000 -97.69 

2006 30.7 928.5 30.2 -3.26 56.95 

2007 3 1.4 998.6 31.8 2.23 5.03 

2008 31.3 1022.1 32.7 -0.32 2.75 

Average 1.5 13.8 

• The va lue ror the year 2002 is round to be out li er and not included in the computation. 

• Growth rate in(%)=(X,.X'.I,IX,* I 00, Whcre X, is va lue in year t and X'_I is va lue or the 

year before I 
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Annex8: Survey Qucstionn aircs Preparcd for Assess ing r~ ffecti vencss of Irriga tion Schemes 
(Case Study of Batu degaga) 
Part I Check List for all Houscholds 

No Name of Hf-I head Sex Age Family No of Land holding p,.ivClle 
size oxen size(ha) pUIl7P 

RF I rr. 'rot. 
(owned 
or not) 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
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l)art II for Selected Households 

General Direction: This questionnaire is designed to study the effectiveness of small scale 
irrigation schemes based on Batu Degaga project. The information provided is not used other 
than the research under consideration. The researcher would like to appreciate and thank the 
respondents in providing reliable information. The resu lt of the study cou ld be used as input in 
identifyi ng and solving major constraints associated with irrigation schemes. 

Name of Interviewer ___________ _ 

Language used in Interview _______ _ 

Date of interview - -----

Time started ______ Timc complcted ______ _ 

Section I Basic Data of the household 

l.l. Name of Household head _________ _ 

1.2. Sex 

1.3. Age _ _ _ 

1.4. Ethnic ----------

l. 5. Religion ________ _ 

1.6. Family size ___ _ 

1.7. Number of active labor fo rce in the family (10-65 years) ____ _ 

1.8 . Educationa l Status of Houschold hcad 

a) Illi terate b) Attended adult education 

c) Primary education (1-8) 

d) Secondary education (9- 12) 

e) Beyond secondary education 
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Section II Resource I~ ndowment and Livelihoods 

2.1 . Livestock possess ion (List type of species you Owen) 

No Name of Species Number Remark 
owned 

1 Oxen 
2 Cows 
, 

Heifer Raada ~ 

4 Young bull .fibicha 
5 Cal f Jabbii 
4 Sheep 
5 Goat 
6 Donkey 
7 Horse 
8 Camel 
9 Poultry 

2.2. Total Land hold ing _____ ha 

a) Major Rain fed crops and Production 

Crof! Area cultivated Production Unit price Total value 

b) Major irrigated crops in the command area 

No Type of Crop Area Annual Unit price Total 
cultivated(Average of production value 

five years) 
1 
2 
3 
4 

2.3. Do you have other plo t [o r irri gati on? a) Yes b) N o 

2.4. If the answer is yes fo r the above ques ti on the plot is 
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a) rented in b) rented out c) se lf managed d) share cropped 

2.5. Size of the plot is _____ ha 

2.6. Do you have your Owen private pump ') a) Yes b) no 

2.7. Farm input utilization by the household 

2.7.1. For which crops you apply fertili zer 

I) Rain fed 2) Irri gated 3) Both 4) Do not apply 

2.7.2. Quantity of fertili zer purchased annually by the household on average ____ quintals 

2.7.3. What are the main constraints to use fertilizer fo r irrigated crops? 

I) Unavailability during dry season 2) shortage of capital 3) No need of fertilizer 

2.7.4. Which agrochemica ls you use for crop protection? 

a) Herbicides b) insecticides c) fungicides d) all e) none 

2.7.5. Quantity of chemicals applied annually in liters, ___ _ 
-----

2.7.6. Which crops demand more chemica l use 1) Rain fed 2) Irrigated ". 

3) The same \ 

2.7.7. Do you get improved varieties of irri gated crops? If yes from where do you get them? 

2.7.8 . Which farm implements yo u own? 

2.8. Do you produce sulTicient output for your family using rain fed? 

a) Yes b) No 

2.9. If rain fed production is not enough what are thc coping strategies? 

a) Irrigation practice 

b) Relieffood and safety net programs 

c) Off farm employment 

d) Sale of li ve stock 

e) Sale of forest products 

(Multiple responses is possible) 

2. 10. Have you or any of your household received food aid in the last 12 months? a) Yes b) no 

2.11. What are the off farm activities ava ilable? 
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a) Petty trade 

b) Selling of wood products 

c) Work ing on privatc plots (Irri gation) 

d) Working at statc owned farms 

e) Others 

(M ultiple responses is possiblc) 

2.12. What are the three most important prob lems that negatively affect your crop production? 

I " ., rd 
J 

a) Shortage of land b) Lack of fertili zer c) Lack of improved seed d) Lack of fertilizer and 
improved seed e) Lack of kno whow f) Lack oFcredit g) Lack of oxen h) inadequate rain fall 
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Section lIT Quest ions related to the scheme 

3. 1. Have you pa rti ci pated in the planning ofBatu Oegaga scheme? 

I) Yes 2) No 

3.2. What were yo ur contributions if yo ur response is yes? 

a) Idea b) Free labo r c) In cash d) Food for work 

e) Cash for work f) Supply of loca l materials g) No contribution at all 

(Multipl e responses is possible) 

3.3. Are you a member ofWUA from the very beginning? I)yes 2)No 

3.4. How did you join 13D WUA? 

a) Having own plot in the target area b) Through land trans fer (Inheritance) 

e) Land Exehange d) Ren ting in of plot e) Crop Sharing 

3.5. The size of plot in the command area initially _____ .ha 

3.6. Do you rent out your plot in the command area? a) Yes b) No 

3.7. If yes reasons for renting out the plot 

a) Shortage of labor 
b) Shortage of oxen 
c) Shortage of cap ital and hencc difficu lty of paying various expenses 
d) Lack of market demand and hence low benefit fro m irrigat ion 
e) Lack of know how in irrigation farming 

(M ultipl e responses are possible) 

3.8. Are you secured regarding the owncrsh ip of plot in the command area? a) Yes b) No 

3.9. You produce for a) Sale b) for home consumpti on c) for both 

3.10. Where do you se ll your irri gated product? 

a) In local markets b) To mcrchant s com ing to field with truck c)hoth 

3.11. I-lave you paid for pump deprec iation so far? a) Yes b) No 
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3. 12. Ifnot reasons for not paying? 

a) There is no agreement to pay for replacement 

b) Low income fro m irri gati on 

c) Weak did not request 

3. 13. Wi ll ingness to pay for replacement a) Positive b) negat ive c) Unknown 

3. 14. Who should rep lace the capital equ ipment? a) The beneficiarics b) the government c) the 
implementing NGO 

3.15. Regarding the fo llowing serv ices try to ga uge their effectiveness in relation to irrigation 
practice based on the levels o f measurement g iven? I) Very good 2) Good 3) Not good 4) Bad 5) 
Very bad 6) Have no idea 

a) Advice on marketing issues b) Cred it service 

c) Agricu ltural inputs (seed, fer ti lizer, chemicals) d) Advice on water management 

e) Training on pump operati on 

3.16. What are the three most important factors that determine effectiveness of irrigation 
practice? 

I Sl I 
'-------' 

2nd 

a) Technological incompatibility b) Access to land resources c) Know how d) Input and out put 
markets e) organ izational probl ems sueh as managing common property f) Insti tutiona l problems 
such as support systems h) Lack of working capita l 

3.17. How can you exp lain regarding yo ur living condit ion after participati ng in the project? 

a) Improved b) remain the same c) worsened d) un known 
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Topics for Key informant Intcrview (WV, Irrigation departmcnt, Dcvclopmcnt workers, 
locallcadcrs) 

I . How was this project planned and designed? 
2. Level of community participat ion du ring planni ng and implementation 
3. What are the main constraints with l3atu Oegaga scheme? 
4. Planned area and benefi ciari es, Actua l area and benefi ciari es major reasons fo r disparity 
5. Were other sources of energy other than elect ri c power conside red? 
6. Is coveri ng operation expenses and cos t recovery expected from the beneficiari es? 
7. Support systems in relation to irrigat ion (Extension, Credi t, input supply, marketi ng etc.) 
8. Problems re lated to water distribu ti on schedul ing 
9. Problems related to pay ing fi nancial ob ligations 
10. How much and te rms of payment of diffe ren t expenses 
II . I-low can the impact of irrigation practice explained? 
12. existing internal by laws (Punishing violators etc) 

13. How can be benefi ts from irri gat ion maximized? 

14. Is WUA in a position to replace the capita l equipment? 

IS. Can we say that thi s scheme is success fu l? 
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Focus group Discuss ion 

I. What are the main cha ll enges you faced during the project life time? 

2. Do you get water properly? 

3. How you manage your plot in the command area? 

4. How can you measure the beneut from irrigat ion? 

5. Which crops yo u grow mostly and why? 

6. Which type of irrigation technology is preferable? 

7. Have you encountered problem o f market demand for irri gated out put and when? 

8. Is there a year/season in whi ch yo u did not produce using the scheme? I f yes what were 
the reasons? 
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Annex9- Restructuring of Organ Responsible for I rrigation in Oromia since J 994 

From January l994 to June 1995- Irri gation is one of the departments in ONREPB. The main 

activi ties are stud y, design and construct ion. The zo nal o ffices are rcsponsible while the head 

office does the coordi nation. Thcre are no signifi cant construction activi ti es undertaken during 

thi s time. 

From Jul y 1995 to June 1999- irri ga ti on is onc of the departments under OWMERDB. The main 

activ ities are study, design and construction. Twel vc Oromia zo nes are responsible for the 

activities. Again the head office a t Addi s Ababa plays the coordination and directing ro le. 

From July 1999 to June 2004 irri gati on in Oromi a is organ ized as Authority and OIDA IS 

established. The zonal offices are di ssolved and there are four branch o fTi ccs who undertake and 

organize study, design, construction, supervision, extension and water management activiti es . 

Wereda offices mainly doing the extension and water management become operationa l. 

Development agents with diploma are employed to support WUAS at some modern SSI 

schemes. 

In the year 2004 the construction department and sec tion at head o ffi ce and branch level 

respectivel y are separated from OIDA and made to OWWCE. 

From July 2004 to June 2005 O IDA is dissol ved and become a department under Oromia 

Agricultural and Rural Deve lopment Bureau. The branch offices mainl y are responsible fo r all 

acti vities except construction o rnew schemes. Maintenance activities are also done. 

From Jul y 2005 to June 2007 O IDA is again reorgani zed. The main duties are study, design, 

supervision and extension to some ex tent. The branch offices are responsible [or study and 

design and superv is ion. The zona l offi ce and di stri ct o ffi ces with limited man power are mainl y 

do the extension a nd water management acti vities. In January 2006 OWWDSE which is 

responsible for st udy and design o f medium and large scale irrigation in addit ion to the study and 

design of water suppl y projects was establi shed and OIDA is respons ible on ly for study of small 

sca le irrigation. 

Since Jul y 2007 there is no more OIDA and the branch offices arc di sso lved. Irrigati on is one 

department under Oromia Water deve lopment Bureau. The organi zati onal structures are at 

Bureau and zona l offices . The organi zational structure of district o(fiee is not clear. 
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Annex IO :R1 value of pairs o f continuous variab les 

Vrtriablc Age Ac ti ve Fsizc Educat Oxen TLU Prodn Irrig Chem Fen Tools 

Age 0.301 0.1 /13 0.'121 0. 102 0. 129 0.258 0.0'17 0.0'11 0. 126 0.007 

• 

Act ive 0.30 1 • 1).709 0.135 0.225 0.269 0.290 0 0 0.235 0.014 

Fsize 0. 143 n.7()() • 0.077 0.2'1 0.258 0.239 0 0.01 '1 0.2'16 0.022 

Educatio 0.421 0. 135 0.077 • 0.026 0.02 0.130 0.00'1 0.Q38 0.001 0.006 

Oxen 0. 102 0.225 0.2'1 0.026 • (I.X~N 0.'1 36 0.009 0.309 0.'188 0. 114 

TLU 0. 129 0.269 0.258 0.02 O.Xt\') • 0.'103 0.004 0.2'1} 0.496 0. 11 1 

Prodn 0.258 0.29 0.239 0.13 0.'136 OJl03 • 0.002 0.082 0.225 0.059 

Irrigali 0.047 0 0 0.00'1 0.009 0.00'1 0.002 • 0.191 0. 070 0.034 

Chcmicn 0.04 1 0 0.0 1'1 0.Q38 0.309 0.243 0.082 0.19 1 • 0.'1 10 0.434 

Fertili zer 0. 126 0.235 0.2/16 0.001 0.'188 0' 196 0.225 0.070 0.'11 0 • 0.238 

Ftools 0.007 0.0 14 0.022 0.006 0. 11 '1 0.1 11 0.059 0.03 '1 0.434 0.434 • 

Mea" 0.156 0.218 0./95 0.086 0.284 0.282 0.212 0.036 0.176 0.273 0.104 

Source: own compulal IOn 
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Annexll: Multi-collineari!y test among Continuous variables 

Tolerance and Variance inO ation factor (VIl') are used to chcck the ex istence of multi­

co lli nearity among continuous vari ablcs. W here to lerance (T) = 1_R2, R2 is the coeffi cient of 

determination when each exp lanato ry variab les arc regressed on each other. VIF is simply the 

reciprocal ofT. 

The to lerance and variance inOation factors arc estimated as fo ll ow. 

Variable H" To/erance(i -W) VIF(l I /-R") 

Age 0.1 56 0.844 1.18 

Active 0.218 0.782 1.28 

Family size 0. 195 0.805 1.24 

Education 0.086 0.91 4 1.09 

Oxen 0.284 0.716 14 0 

TU ) 0.282 0.7 18 1.39 

Production 0. 2 12 0. 788 1.27 

Irrigation 0.036 0.964 1.04 

Chemical 0.176 0.824 1.21 

Ferti li zer 0.273 0.727 1.38 

Farm too ls 0.104 0.896 1.1 2 

Source: own Compu/a/ /On 

A tolerance level abo ve 04 and V[F below 2.5 indi cate lack of mu lti -collineari ty among the 

independent variabl es. (Vartanian n.d .)Hence from the above table all the vari ab les are with 
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high value of T and low VIF. Some studies suggest a VIF as hi gh as 10 to be indicators of 

absence ofmulti-collincarity problem (Bezabih et aI , 2002) 

Annex J 2: Mll lli-collinearily lesllll1long discrele variables 
Contingency coeffi cients were used to see the association between discrete vari ab les. It IS 

computed using Crosstab stati stics of the SPSS so ft ware. 

SEXHI-I Sufilout Particip Ownmgt Degreffe 

SEXHI-\ I 

Sufilout 0.039 I 

Particip 0.257 0.293 I 

OWlUngt 0.098 0.2 13 0.197 I 

Degreffe 0.192 0.197 0.122 0.044 I 

Source: Own Compu{a/lOn 
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