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Abstract: The main objective of the study was to accessntipact of Mede Telilasmall-scale irrigation
scheme on household poverty alleviation in Gorodbistrict of Eastern Hararghe, Oromia National
Regional State, Ethiopia. To achieve the objeatifvthe study, data were collected from 200 houskhol
100 from participants and 100 from non-participants the irrigation scheme, in the study district.
Descriptive statistics, the Foster, Greer and TresbdFGT) poverty indices and Propensity Score
Matching (PSM) were used to analyze the data. Tidysevealed that the small-scale irrigation scleem
significantly reduced the incidence, the depth graseverity of households’ poverty in the studyridt.
The empirical model also revealed that access ® ithgation scheme significantly influenced the
households’ consumption expenditure level. Thedge reatment effect of Treated (ATT) indicated, tha
the per capita consumption expenditure of irrigatissers is 25% more than non-users of irrigatione3e
results indicate that the small-scale irrigationhetne improved the livelihood of households in thdys
district.
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1.0 Introduction

In the words of Kamarat al (2004) erratic rainfall have created uncertafotyagricultural production and
hence emphasized a call for irrigation in Africar Ehis, even if low cost traditional system irtige
technologies(such as use of either rope and butkdift and distribute water from shallow open igebr
watering cans to lift water from streams) were ssggd, their low delivery capacity and labor inteas
nature make them highly unfavorable to African prtébn function. This indicates the suitability of
applying small-scale irrigation scheme for smaltteslfarming system that characterizes most subr&aha

African countries.

Ethiopia is one of the agrarian economy in Easicafwith a total land mass of 1.13 milliam?. Of
which, 1.12 milliorkm? is covered by land and 0.01 milliom? by water bodies. The country has an
arable land area of 10.01% (0.11 millken?) with only 0.65% covered by permanent staple crops
according to the Ministry of Water Resource (MoVWWR(2). The Global Precipitation Climatology Center
(GPCC, 2007) indicated that, Ethiopia has the naamual rainfall of 812.4 mm and a range of 2031mm.
While the Western highland areas of the countrgikecthe highest annual rainfall of (1,600-2,122mm)
the Eastern lowlands receive the minimum rainfadbant of (91-600 mm) per annum. The mean annual
temperature is 22°2 with mean annual temperature of %-fn the highland areas and %iat Denakil

Depression, the lowest point in the country.

According to (Lawrencet al, 2004) there is no enough water for most farmier&thiopia, to produce
more than one crop per year due to lack of waterage and large spatial and temporal variations in
rainfall. Furthermore; there are frequent cropufi@s due to dry spells and droughts which havdteskin

a chronic food shortage facing the country. In casif the country was supposed to have high ifdgat
potential even if most of the farmers rely on ralhfor their farming. Whereas, the rugged topobiap
features as well as the lack of investment andiieehcapacity are indicated to be among majorfactor

low irrigation development in Ethiopia (Rahmato99%.

Among others, the contribution of irrigation to oty alleviation depends on water management, input
utilization, access to potential output market andio economic characteristics of users (Bahattdral,
2002). Ceteris paribus, irrigation development héweth positive socio-economic and some negative

environmental impacts (Selegtial., 2007).

The full potential of agriculture in the study dist could not be realized in the absence of proper
development and efficient utilization of its watesource for irrigation. Given, the low income dadd
size holding of the farmers in the study distrizhall-scale irrigation scheme was found to be pgrand
inclusive approach for improving the rural houselsgboverty status. In other words, a sustained throd

food production and hence income by smallholderslccde achieved with optimal water resource

15



International Journal of Development and Econonuist&nability
Vol.1, No. 1, March 2013, pp.15-30

Published by European Centre for Research TramingDevelopment, UK (www.ea-journals.org)

development. This study is then intended to anatiehousehold poverty alleviation impact of Meda
Telila small-scale irrigation scheme in Gorogutstidct of Eastern Hararghe Zone, Oromia National
Regional State in Ethiopia. For this, poverty irdiavere developed to compare poverty status o$ @set

non-users of the small-scale irrigation scheméénstudy district.

Most irrigation impact studies in Ethiopia, so fiogused on large scale schemes of high value cags

for big but few commercial farms. On the other hdeds attention was given for the small scalgatibn
schemes that may assist most smallholder farmeteioountry through generating sustained farmrimeo
and employment opportunity in particular for womeks a result, this study can serve as a say for

upcoming intervention programs, studies and patiekings.

2.0 METHODOLOGY OF THE STUDY
2.1 Description of the Study Area

Gorogutu district is located 420 Km East of the i@GdpAddis Ababa, and 140 km North East of the &on
capital, Harar, Ethiopia. Besides, the total popaiaof the district was 143,896 (73,512 male aG¢B84
female) of which 93 percent live in rural areaseTdgro- ecology of the district is divided into dfr
Highland @legg that covers 23 percent of the district’s totaagrMidland (veynadeggathat accounts for
29 percent and Lowlandkdla) with 48 percentage coverage (CSA, 2007).Theidistras a mean land
holding of 0.37 hectares per household with minimamd maximum mean holding of 0.18 hectares and
1.57 hectares per household. Agriculture, with faith crop cultivation of 96.3 percent and 3.7 petce
livestock rearing, is the main source of househotbme and employment. Moreover; 95 percent of the
households use mixed farming system and 1.5 pefetite households based their livelihood only on
livestock rearing. As far as the land distributisrconcerned, the district, with a total land aoé%3,123
hectares, constitutes 54 percent cultivated lafidyetcent forest, plantation and grazing landspdizent
marginal lands and 8 percent of settlement and-bpilareas as per the report of the District Offiée

Agriculture and Rural Development.

2.2The Mede Tdila Small-Scale Irrigation Scheme

The Mede Telila small-scale irrigation scheme iglglished by diverting water from the Erer Medeil@el
River in Mede Hinchini Kebele of the Gorogutu distrThe river has an estimated discharge of 35@dt
The irrigation scheme was developed in 1993 witlal ttnvestment cost of 503, 421 Birr (Ethiopian
currency) funded by IFAD and Community. The inité@pacity of the irrigation scheme is an area @ 10
hectares with gravity flow of water. Then, in 20@3 rehabilitation work, with additional cost of

1,270,150.73 Birr, was undertaken. Hence, the epeamand area increased from 100 to 130 hectares of
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gravity water supply. With this capacity, the iatgpn scheme is supposed to benefit 1260 housellds

the district (source).

2.3 Data Collection and Sample Size

This study was based on both primary and secondiaty collected from households in Mede Hinchini
Kebele of Gorogutu district in East Hararghe Zo®epmia National Regional State, Ethiopia. For the
primary data collection, on participant and nontiggrant households’ socio-economic and demographic
features, interview by enumerators with a pre-testmi structured questionnaire was used. Whileéhfer
secondary data, government institutions, non-gawemntal offices, community based organizations,

research centers were used as main sources.

This study used a multi stage sampling techniqupugbosively selecting the Mede Hinchini Kebelee du
to the implementation of the small-scale irrigatgmheme, followed by two-stage random samplinghén
first stage, the sampling frame (with name of hbosds) was obtained from the Kebele office and
stratified into two groups of Irrigation schemetmpants and non-participants. For this studytipgrants
are those households, in the Kebele, who usedatioig (gravity or pumped) water from the scheme for
more than two consecutive years. While the nonigpants were those households, in same kebelb, wit
no irrigation access from the scheme. The ratiof@eselecting the two groups (participants and-non
participants) from same kebele was to minimizegtablem of heterogeneity except for irrigation axe
In the second stage, due to large number of naticfpmt households relative to participants in ltebele,

100 households from each group were randomly ssleether than using proportional sampling.

2.4 Methods of Data Analysis

To achieve its objective, this study used both dpsee statistics and econometric analysis. The
descriptive statistics was used to compare paditipnd non-participant households with respetietad
count index, poverty gap index, and squared povgafyindices of poverty. To determine the impadhef
small-scale irrigation scheme on household povetigviation, the Propensity Score Matching (PSM)
econometric model was used. For this study, thecppita consumption of households was used, as a

proxy, to measure their poverty level.

Among others, the non-parametric nature to balaariates between participant and non-participant
households and hence removing observable vari@iidss conventional approach to assess the impat of
discrete treatment, irrigation scheme in this stodse, on outcome (per capita consumption expaegiitu
and ability to build matched pairs from the papéit and the non-participants that were similathigir

observable characteristics were the reasons fogUatM for this study.
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24.1 Poverty line (threshold level) identification

Poverty measurement mainly constitutes two majepsstof identification and aggregation. in The
identification step defines the criterion to bedufar determining households as poor or non-pobis €an

be made by setting a cutoff point in householdsbine space called the poverty line. Household$ista
poor or non-poor, is then measured with respet¢héd position relative to this line. Accordinglthose
households below the line are called household®oirerty/ poor and those above the line are ternsed a

households not in poverty/ non-poor (Sen, 1976).

Despite availability of the Direct Caloric Intakb€l) and the Food Energy Intake (FEI) approacheseto

a poverty line, this study used the Cost of Basedis (CBN) method developed by (Ravallion and Bjdan
1994). This approach of poverty line determinaticas used due to its ability to accommodate estirofate
cost of food and other basic non-food requiremelmsther words, the CBN considers basic non-food
requirements to define the threshold/ poverty lidecordingly, a food poverty line was constructed b
valuing a basket of food items that meet the mimmenergy requirement in kilo calories (kcal). The
calorie contribution of the foods items is adjustedattain the 2,200 kcal/person/day energy requerd.
This was the minimum per day energy requirementafperson to keep up its normal activities as & th
report of World Health Organization (WHO, 1985).€ehRh the share of non-food items was added to

determine the consumption poverty line per dayguient.

After estimating the average household size, thermim 2200 kcal per day requirement, the typicaldfo
bundle of the relative poor households, the catoakthe food bundle, and the cost of the food beind
derived from the estimated psychological needs, fdwel poverty line (ZF) was estimated using the

following formula.

The avergae minimum
JF = calorie requirement
- Calories in avergae for
bundle for relatively poor HH

X [Cost of the average food bundle] @9

24.2 TheFGT poverty index

According to Foster (2006), the poverty measure avasatistical function that translates the congueriof
households well being and the choice poverty Imie ione number for the population sub-group. The
additively decomposable poverty index, develope@Hogteret al., 1984) was used to measure the number

of households below and above the poverty line.Jdreeral formula for the FGT measures in givend)y (
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1 gi\*
R=1+3L,(%) @
Whereo- is the poverty aversion parameter,

g; - is the income shortfall of thé&"* household,

Z - is the poverty line,

n- is the number of sample households, and

g-is the total number of poor in the sample

From equation (2), the poverty aversion parameterdfers to the concern attached to the proport®na
shortfall from the poverty line. When= 0, the FGT measure gives the incidence of povery ith also
called the Head Count Ratio or simply Head Coundein And it is defined as the percentage of people
falling below the poverty line. When= 1, the FGT measure gives the depth of the poveitgdc®overty
Gap Index. Whem = 2, the FGT gives a measure called the severity géfp index or squared poverty
gap (Ravallion, 1994).

25 TheEmpirical Model Specification

Two groups of households were compared to analygdmpact of the small-scale irrigation scheme on
their poverty alleviation. These groups were capedticipant households (the treatment group) amd n
participant households (the control group). The-participant households were used as a comparison
group to examine the impact of the Mede Telila $sedle irrigation scheme on participant househalds
Gorogutu district. The outcome variable that wasdufor comparison, in this study, was households’
consumption expenditure per day per adult equitalBine average change in the outcome variable was

estimated using PSM.

Participant households were matched with non-ppéits that were assumed to have same probatality t
participate in the small-scale irrigation schembe Jpropensity score, probability of participationthe
small-scale irrigation scheme, was estimated asnatibn of observable household characteristicagusi
statistical models like Logit or Probit (Abadie,().

The Average Treatment Effect of th& household ATE?), the difference in households’ consumption
expenditure per day per adult equivalent, can h@essed byY} — Y . Where,Y{ is the consumption
expenditure of the'* participant household any the consumption expenditure per day per adult
equivalent of theit” non-participant household. Assumidly as household participation status in the
irrigation schemel{ = 1 for participant and> = 0 for non-participant), thdTE® in casual effect notion

can be expressed by:
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ATE'=E(Y//D=1)—-E (%0 = 0) 3)

Where,E(Yf/D = 1) is the average consumption expenditure per daygeit equivalent for household
with access to irrigation scheme aE@YOi/D = 0) is the average consumption expenditure per day per
adult equivalent for household with no accessrigdtion scheme. For the sample households inttiay s
area, the Average Effect of Treatment on the Te@d T) can be expressed by:

4

ATT =E(Y{ -Y{/D=1)=E(Y{/D=1)-E (3 = 1) (4)

One major challenge of impact evaluation was diffix to simultaneously observe households
consumption expenditure per day per adult equitalétih and without access to the irrigation scheme.
other words, the participant households could ferdint from the non-participants in other attrimithan
access to the irrigation scheme and creates a ffugrtal problem of casual inference. For this,
construction of the unobserved (counter factuatt@me was advised. It was worthwhile to indicatat,th
the effectiveness of matching estimators for imgaetiuation rests on assumption of common suppait a

assumption of conditional independence.

The common support assumption states that, theofestte balancing property is performed only for
observations with propensity score between the comsupport region of the participants and the non-
participants propensity score i.e. between 0 and/Hile, the conditional independence assumptiotesta
that, the irrigation scheme assignment conditiomntependent of the post-irrigation scheme outcome.

Mathematically this can be expressed b¥: < Y{) 1 (D/X,) (Fafchamps, 2007).

2.6 Definition of Dependent and I ndependent Variables

The dependent variable of this study was partimpain the small-scale irrigation scheme with dummy
values of 1 for households having access to iiogaand O for those having no access to the iliogat
scheme in Gorogutu district. Moreover; the outcovaeiable for this study is consumption per adult

equivalent incorporating the value of food and fiood items.

The dependent variable was assumed to be infludmgéallowing independent variables. Each variable

defined with their hypothesis based on economiorthand results of previous empirical studies.

Total cultivated land (LHS/TLC): This is a continuous variable measuiredectares and it refers to the

total land size the household cultivated. In Gotagdistrict, most of the households were smallholde
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farmers and the only possible way to increase titpub level is by increasing productivity of thenta
Hence, this variable was hypothesized to have #diy®effect on consumption per adult equivalentvasi

as participation in the irrigation scheme.

Formal Years of schooling (Educ): This is a continuous variable measured in fors@looling years
completed by the household head. Most previousieguddicated that the possibility to adopt andlapp
new methods of farming increased along with edoodgvel. Accordingly, this variable was hypothesiz

to positively influence participation in the irrigan scheme and hence the consumption per adult

equivalent.

Age of the household head (Age): This is a continuous variable measured in yearsviBus empirical
studies found a two way relationship between agk participation in irrigation scheme as well asesth
agricultural technologies. Hence, this study did mgpothesize the sign of relationship betweencaigbe
household head and participation in irrigation secbeBesides, the age squared variable was alsadiedt!

in this study analysis to identify the sign of telaship between middle aged household heads and

participation in the irrigation scheme relative gger or older counter parts.

Household size (Hhsize): This is a continuous variable measured in total memmof the household
members living under the same roof. Due to posiind negative relationship between the househafl si
and participation in agricultural technologies lgyous empirical studies, this study did not hyesized
the sign of relationship between the household aimk participation decision in the small-scalegation
scheme.

Dependency ratio (Deprtio): This variable is measured as the ratio of househwmber not in the labor
force, child or old, to those household memberghim labor force. The dependency ratio reflects the
pressure and responsibility on household membtrenabor force. Hence, this variable was hypotteasi

to have a negative relationship with participatiothe small-scale irrigation scheme i.e. as thgeddency

ratio increase, the participation decreases inrtlgation schemed decreases and vice versa.

Sex of the household head (Sex): This is a dummy variable with values of 1 if thaueehold head is male
and 0 otherwise. Due to unequal access to resowmesdecision making between male and female
household member, the participation decision inittigation scheme was also assumed to differ betwe
male and female household headed households. Angbrdthis study hypothesis zed that, female hdade

households were less likely to participate in tinals-scale irrigation scheme in the study district.

Size of livestock holding (SLh): Livestock ownership is important not only for incemgeneration but also
as a saving option or proxy for household physasaslets and risk management mechanisms. Besidas, in
mixed farming system, livestock serve as a soufadraught power, as a source of buffer stock and fo
milk production. This variable was hypothesizedn&patively affect the household participation ie th

small-scale irrigation scheme in the study distrithis was mainly because, those farmers with large
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livestock holding were expected to be better dhiir poverty status and need to focus on livestetiked

enterprise than crop production.

Occupation of household head (DM POHH): This is a dummy variable measured with values ifttie
household head’s primary occupation is farming @ndtherwise. Those household heads that have
agriculture as their primary occupation were assuteehighly participate in the small-scale irrigati
scheme than those household heads with primaryagdnoultural occupation. Hence, this variable was

assumed to affect the participation decision inittigation scheme positively.

Total household farm income (Infarm): This is continuous variable measuring the totabime the
household obtained from farming (livestock and/@opc production). The livelihood of most rural
households in rural Ethiopia rely on agricultured@ncome level obtained from this sector helps to
determine their food security as well as the pgvstatus. This variable is assumed to affect gpdton

in the small-scale irrigation scheme negativelyha study area. In other words, those householthhav

more farming income were less likely to participiat¢he irrigation scheme.

Household Off/non-farm income (Ofnincome): This is a continuous variable, expressed in Birr,
measuring the total off/non-farm income the houskhubtained. Participation in off/non-farm income

generating activities is assumed to be positiveliated with household consumption expenditure and
negatively with participation in irrigation actiigs. So, this variable was hypothesized to affect

participation in the small-scale irrigation scheiméhe study areas negatively.

3.0 Resultsand Discussion

3.1 Sample Households Characteristics

The mean age for the sample household heads was ftoube 37 years with no significant difference
between irrigation users and non-users mean a86é ahd 37 years, respectively. Among irrigationrsise
96 of the households were male headed and founesh twere female headed. While for non-irrigation
users, the 86 households were male headed andtthdmffemale headed households. The chi-square valu
shows a significant difference between users andtusers sex of households’ i.e. irrigation users
household head were significantly male headediveléd non-irrigation users. There was also a Sicgmt
difference between users and non-users househefsdency ratio in the study district. In particutae
dependency ratio for the sample households, 1n3the study district was even higher than the udozh
rural national average dependency ratio of 1.04 a0d. The average household size for the sample
households was found to be approximately six wittam landholding of 0.33 hectares. The major
occupation of the household heads in the studyictistas found to be farming i.e. 194 out of 20@lfle

1).
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Table 1. Demographic characteristics of sample délooisls in the study district

Users Non-users Total
Variables Mean Std Mean Std Mean Std x>-value
Age 36 8.65 37.76 9.38 37 9.01 0.69
Age? 1434 701.31 1512 797.44 1473 750.07 0.74
Sex (%) 0.96 0.20 0.86 0.35 0.91 0.29 6.12%*
Deprtio 1.25 0.57 1.42 0.73 1.34 0.66 1.85*
Hhsize 5.86 1.69 5.60 1.58 5.73 1.64 -1.12
Educ 2.66 2.53 1.55 2.45 2.11 2.54 -3.16%**
Land size 0.29 0.15 0.37 0.18 0.33 0.17 3.05%**
livestock 3.10 1.98 3.16 1.55 3.13 1.78 0.25
Occupation 0.99 0.10 0.94 0.24 0.97 0.18 3.70*

Source (Authors survey, 2010).

3.2 Households consumption expenditur e and non/off farm income

The result obtained from the survey indicates thatmean annual consumption expenditure of irogati
users, 2391 birr, was significantly higher than ttem-users, 1825 birr. Besides, the farm incoméh bo
from cop production and livestock rearing, was agmificantly higher for users of the irrigationh&me
in the study area. No significant difference wasaoted for users and non-users of the irrigatidmeste
with respect to their non-farm income. To identfyistence of significant difference in livestoclcame
between users and non-users of the irrigation sehamestimate was also made. The result indi¢htd
the income users obtained from livestock and lvesproducts was significantly higher than theiomi@r

parts/non-users (Table 2).

Table 2. Consumption expenditure, farm and non-fagome of users and non-users

Users Non-users Total
Variables Mean Std Mean Std Mean Std y-value
Consn exp* 2391.05 91.44 1825.83  69.32 2108.44 5357. 4.93**
Farm income 13268.75 6218.07 6531.02 3139.17 8899.5961.86 9.67**

Non-farm income 1385.81 179.96 1258.69 1647.59 22175 1722.14 0.52
Livestock income 3479.54 3297.28 2295.29 2496.56 8728  2976.88  2.86***

*Annual consumption expenditure

Source (authors own computation during the sur26¢0)
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3.3 Poverty lines estimatefor the sample householdsin the study area

The Cost of Basic Needs method of poverty linengaiion was applied and three levels poverty lineewe
also estimated based on 25% plus on food povemty dind 75% plus on food poverty line. These two
poverty lines were called the moderate and theemeérpoverty lines respectively. The third poveite |
was that of the food poverty line. To account fonffood consumption expenditure of sample household
the food poverty line was divided by the food shafréhe poorest quartile. The estimate made foittihee

poverty lines was given in (Table 3).

Table 3. Alternative poverty lines estimate for #hedy area

Food poverty line Kcal per adult Total poverty line
(Birr/adult/year) equivalent (Birr/adult/year)

Types of Poverty lines

Absolute 1190.27 2200 1803.42

Moderate 1389.95 2750 2105

Extreme 990.60 1650 1500.91

Source (Authors own survey, 2010).

The moderate and extreme poverty lines for the sahmuseholds, in the study area, were found tBitre
990. 60 and Birr 1389.95 per adult per year. Ttoalfpoverty line was also found to be Birr 1190.27 p
adult per year. The values given in last right haatlimn were obtained after adjusting for the nooef

expenditure (Table 3).

3.3 Sample households poverty status

In this section, a separate estimate was madééowhole sample as well as for irrigation schemeraus
and non-users. Accordingly, the result for the aggte poverty indices for the sample households was
presented in (Table 4). While, the poverty indicesult for users and non-users of irrigation scheras

give in (Table 5).

The survey result showed that, 41% of the samplesdtoolds were under absolute poverty and hence
unable to meet the minimum calorie intake requineinoé 2200 Kcal per adult per day for their houddho
members. This value was give by the absolute headténdex P, ) of 0.41. In other words, the aggregate

poverty deficit P, ) of the poor relative to the poverty line wasenjpercent. While the poverty severity
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index (P, ), taking into account the consumption distributa@drhouseholds falling below the poverty line,

was found to be only three percent ( Table 4).

Table 4. Poverty indices for the sample househioldse study area

Moderate poverty line Absolute poverty line Exteepoverty line
Indices Index Std .err Index Std .err Index Std .e
P, 0.605 0.035 0.410 0.035 0.210 0.029
P, 0.152 0.012 0.090 0.010 0.043 0.007
P, 0.054 0.006 0.030 0.004 0.014 0.003

Source (Authors own survey result, 2010).

Table 5. Irrigation user and non-user householdsépty indices in the study area

Users Non-users
Indices Moderate Absolute Extreme Moderate Absolut Extreme
P, 0.480 0.270 0.110 0.730 0.550 0.310
P 0.091 0.043 0.015 0.213 0.137 0.070
Ps 0.026 0.011 0.003 0.082 0.486 0.024

Source (Authors own survey result, 2010).

As far as the absolute poverty head count indexamaserned, 55 % of irrigation scheme non-usergwer
under absolute poverty while this figure is onlys52for irrigation scheme users in the study areae Th
absolute poverty deficit indexP{) was also higher for non-users, 13.7%, than ugeB8. Finally, the
absolute poverty severity inde®,) result also showed major difference between u€e8%, and non-
users, 48.6% (Table 5).
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3.4 TheEconometric Model Results

34.1 Propensity Score Matching (PSM)

To identify the factors that affect participatioeaision of households on small-scale irrigationesad, the
Logit model was used to generate propensity scivoethe matching algorithm. The result obtained was

presented in (Table 6).

The likelihood ratio chi-square value, 48.33, wasrnfd statistically significant at 1% significaneavél.
This implies that, the model was statistically gigant and the regression coefficients give tharge in
the Logit index or z-score for a unit change in fredictors. Moreover; the small value of Pseudo-R
(0.196) indicates that there was no systematiewtifice in the distribution of covariates betweegation

scheme users and non-users in the study area.

Table 6. The Logit estimate of factors affectingtiggpation decision in the irrigation scheme

Variables Coefficients Std .Err z Z>
Constant -5.26* 3.04 -1.73 0.08
Age 0.14 0.13 1.05 0.29
Age’ 0.00 0.00 -1.14 0.25
Sex 1.07 0.65 1.64 0.10
Dependency ratio -0.90*** 0.32 -2.87 0.00
Family size 0.26* 0.14 1.86 0.06
Education 0.24%** 0.08 3.10 0.00
Land size -3.02%** 1.02 -2.96 0.00
Livestock -0.09 0.10 -0.92 0.36
Occupation 2.29* 1.21 1.89 0.06
Logistic regression Number of obs = 200

LR chi2 (11) = 41.86
Prob > cHi= 0.00

Log likelihood = -117.70 Pseudd R 0.15

Source (Authors survey data, 2010)

Among the factors assumed to affect the househafticgpation decision in the small-scale irrigation

scheme in the study district, dependency ratioland size holding negatively and significantly affsl
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participation in the scheme. Family size and edanaif the household head affected participatiorisien

in the small-scale irrigation scheme positively aighificantly.

The labor intensive nature of the irrigation schesmeluded households with small family size andhhig
dependency ratio from participation. In other wortsuseholds with large family size were more likigl
participate in the small-scale irrigation scheméhi@ Gorogutu district. These results were in linih the
findings of (Haile, 2008; Shimelis, 2009).

Since, the Mede Telila small-scale irrigation schein Gorogutu district mainly focused on and
incorporated poor farmers with small farm size mdd As a result households with large farm sizegh
unlikely to participate in the irrigation scheméi§ was shown by negative coefficient of Farm $i3e02)

and significant at one percent significance le&lich negative relationship between farms size and
participation in irrigation scheme was also found different authors in different parts of the caynt
(Gebrehawariat al., 2009; Tewodros, 2010).

34.2 Averageimpact of theirrigation scheme on consumption expenditure

To identify the impact of access to irrigation stiee the average annual per capita consumption
expenditure was compared for users and non-uskesteBult obtained indicate that, the average drpara
capita consumption expenditure of irrigation schersers, Birr 2431. 39, was higher than non-useirs, B
1825. 83. This implied that, the irrigation accéssreased the per capita consumption expenditure of
scheme users by Birr 605. 56 or by 25% (Table 7).

Table 7. The average treatment of the treatedéholds in the study area

Variable Sample Treated Controls Difference S.E. -sta&
Consumption Unmatched 2391.05 1825.83 565.22 $14.74.93
ATT 2431.39 1825.83 605.56 100.45 6.03

Source (Authors own survey, 2010)

4.0 Summary and Conclusions

This study aimed to assess the impact of Mededlefitall-scale irrigation scheme on 200 rural hoolsksh

in Gorogutu district of East Hararghe Zone of Orarhational Regional State, Ethiopia. The working
hypothesis of this study was irrigation scheme &asmpact on household welfare, using consumption
expenditure as a proxy. Accordingly, the mean eatéd land size was 0.29 hectare for irrigatioresoh

users and 0.36 hectares for non-users. Besidefgraifand livestock income were significantly higlier
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irrigation scheme users than non-users in the stuelg. The incidence of poverty was significantiyér
among irrigation users with 27% than non-usersefitrigation scheme of 55%. These results inditze
the small-scale irrigation scheme has a profourfécefon households consumption expenditure in

particular for smallholders. Hence, such schemesaded to be encouraged in future.

The following recommendations, which can possibtyapplied in other rural areas in the country, were
drawn based on findings of the survey results ino@otu district of East Hararghe Zone. There ig@dto
expand the capacity of the small-scale irrigatiohesne in the study district due to significant &g
consumption expenditure, effect of the scheme onicg#ants’ households. This is mainly because,
irrigation is the best alternative way to sustadod production and hence consumption expenditure of
households with small land holding in the studytriis Furthermore; to accelerate economic growit a
poverty reduction in study area, as well as in otheal parts of the country where smallholdersratging

on agriculture for their livelihood, access to dnsahle irrigation like the Mede Telila scheme némdbe
promoted and expanded. It is also worthwhile tddatd that, access to small-scale irrigation schdme
not have to be taken as the only solution for piyvalteviation. Rather, it needs to be combinechwaither

infrastructures and poverty alleviation measureactieve the desired target.
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APPENDIX

Appendix Table 1. Covariate imbalance test

Variable Sample Mean % bias % reduct. t-test
Treated Control | biasl T Pt
Pscore Unmatched 0.61 0.39 106.7 7.55 0.000
Matched 0.59 0.59 -0.2 99.8 -0.01 0.988
Age Unmatched 36.88 37.76 -28.6 -2.03 0.044
Matched 35.16 37.23 -24.5 14.3 -1.65 0.101
Age? Unmatched 1303.10 1512.90 -29.7 -2.10 0.037
Matched 1292.30 1478.60 -26.4 11.2 -1.80 0.074
Sex Unmatched 0.10 0.08 7.0 0.49 0.623
Matched 0.105 0.03 25.6 -268.4 2.02 0.045
Depratio Unmatched 1.25 1.42 -26.2 -1.85 0.066
Matched 1.25 1.22 5.8 78.0 0.43 0.666
Famsize Unmatched 5.86 5.60 15.9 1.12 0.263
Matched 5.76 6.09 -20.6 -29.6 -1.34 0.182
Education Unmatched 2.66 1.55 44.6 3.16 0.002
Matched 2.46 2.75 -11.4 74.4 -0.73 0.467
TLU Unmatched 0.29 0.36 -43.2 -3.05 0.003
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Matched 0.29 0.29 2.1 95.2 -0.15 0.879
Land size Unmatched 0.05 0.07 -42.7 -3.02 0.003
Matched 0.05 0.05 1.8 95.8 0.15 0.884
Livestock Unmatched 3.10 3.16 -3.5 -0.25 0.805
Matched 3.18 3.37 -10.8 -210.6 -0.82 0.412
Occupation Unmatched 0.99 0.94 27.3 7.55 0.000
Matched 0.99 0.98 5.8 78.9 -0.01 0.988

Source: Authors survey result, 2010.
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