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Abstract 
The main objective of this study is to assess the impact of small scale irrigation on socio-

economic development of the society in Kemisse Zone, Dewa CheJJa Woreda. The study 

employed survey method and personal observation to collect socio-economic data. Farming 

household and key informant were interviewed to collect primCily data. In addition, relevant 

literature and essential documents that was usejid for the study were reviewed. 777e analysis 

which was conducted amongst the same respondents before introduction of irrigation, 

allowed for the comparison in order to identifY the impact after introduction of irrigation 

project. Also, the social and economic impact was assessed that used to assess the impact of 

small scale irrigation in the study area. The result reveals thaI small scale irrigation have an 

impact on social and economic well being of households. The skill of farmers after 

introduction of irrigation was beller than that of before introduction of irrigation such as, 

plowing, threshing, harvesting, use of agronomic practice. All the farm households are 

worked in their farm on the daily basis, which is a big change as compared to before 

introduction the schemes. Land use intensity and crop diversification was improved due to 

irrigation. Land use intensity improved due to increases in acreage of main crop as well as 

cultivating at both seasons. Crop diversification was also observed as a result of irrigatiol1 

development in the study area. Almost the entire farm household increased producing multi 

item and market oriented types of crop two cycles per a year. The study finding highlights that 

small-scale irrigation for food security enhancement, high yield obtained in irrigation and 

other benefit such as increased income, employment opportunity, crop diversification, land 

use intensity, and the like are indication that small-scale irrigation can bring sustainable 

agriculture and economic development in the study area. But issues related to small size of 

farm plot, input supply, market situation, reservoir capacity to enrich irrigation water for all 

user groups, crop water requirement, ways of water distribution for users and infrastructure 

can ajji!ctthe sustainability of small-scale irrigation schemes. 

Key words: Small-scale irrigation, social and economic well being, crop 
diversification, household income, employment opportunity, market 
oriented crop pattern. 
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1. CHAPTER ONE 

1. Introduction 

1.1 Back ground of the study 
Eth iopia has cons iderable development potential : Its endowment of land and water resource is 

adequate relat ive to its population. Much of Ethiopia is suitable for crop and livestock 

producti on. However, Ethiopian agriculture has been characterized by small sca le subs istence 

producti on system where crop and livestock yields are very low (Berhanu, 2006). 1t has 

renewable surface and ground fresh water amount to 123 and 2.66 billion cubic meters per 

annum respectively (CARE 1998). Spec ial and temporal di stribution o f water and its 

contribution to the economy is not we ll doc umented. Flood, drought, and lack of means of 

storing water in terms of plenty place, Ethiopia at risk of chronic food shortage (CARE 1998). 

Rapid population growth and the consequent encroachment of food crop farming on 

environmentally sensitive areas has created a vic ious cycle of declini ng so il fe rtility, eros ion, 

low crop yields, feed shortage, progress ive land degradation and reduction of areas under 

fallow and greater exploitation of marginal areas. 

Agriculture in Ethiop ia is heavily rely on rain fall, which is highly variable, both spatially 

and temporary. In many parts of Ethiopia, agricultural devel opment is hampered by recurrent 

drought, which over the year has increased both in frequency and severity. Accord ing to Von 

Bran (199 1) food production in Ethi opia is highly variable and unpredictable, due mai nly to 

factors of erratic weather pattern .He noted that 10% decline in rainfall below the Ethi opian 

nationa l long term average reduce national food by 4.4%. The dec lining productivity in rain 

fed agriculture and the need to double food production over the next two decades, ca ll the 

need for effic ient irri gation. 

Issues associated with land and water resources management like sa linity, nutrient depletion, 

water pollution, loses of vegetation cover, soi l erosion, over grazing, so il degradation, and 

ground water depletion could lead to long term deterioration o f productivity of land, with 

adverse effect on agricultural productivity and serious food security impli cation at both the 

nat ional and local level (Ka mara and Mc cornick, 2002). Despite Ethiopia has huge 

agric ul ture potential , it has been una ble to provide adequate food for its rapidly growing 

populmion. A recent study made by Mulat et 31. (2006) showed that, over the last 40 years the 

trend in per capita ava ilability of food supply fo r the period 196 1-2001 was decl ining. The 

study reported there is progress ive decli ne in per capita food production from 128.08kmper 



head in 1961-1974 to 125.4lkm per head in 1992 -2001.This had increased the deficit of food 

balance in Ethiopia from 0.75 million tons in 1979/80 to 1.4 million tons in 2000. One of the 

major factors that have contributed to low performance of agriculture sector is land 

degradation (Berhanu and Pender, 2002, FAO, 1986; Hurni , 1993; Shiferaw and Holden, 

1999). 

Ethiopia has an estimated irrigable land of about 1.5-3.5m illion hectares of which only about 

5% developed to date, with about 55% of the developed area being traditional irrigation 

(MoWR, 200Ia).At the ends of 1990s,the area under small scale irrigation scheme was 

estimated at 65,000 hectares while that of medium and large scale irrigation have 112,000 

hectares coverage, of wh ich 22,000 hectares were small scale irrigation schemes implemented 

since 1992(WWDSE, 200 I ).The country has a national irrigation development strategy to use 

water and land potential to meet food self sufficiency, generating export earnings, and provide 

raw materials for industry on a sustainab le basis (MoWR, 2001).ln Ethiopia different micro 

dams have been constructed to provide drinking and irrigation water supplies. However, many 

externalities are associated with irrigation in the basin. They include sa lini ty of so il , 

sedimentation of dams, up slope erosion, water contaminations, and increased water born 

disease; incidence of water related disease such as malaria; schistosom iasis and diarrhea have 

been associated with the development of irrigation. 

Most existing studies on irrigation in Ethiopia focus on technical aspects, and very little is 

known about the socio-economic implications of irrigation development (Haile et aI., 200 I). 

An exception is the recent study of Amacher et al. (2004), which shows that larger irrigation 

structures are associated not only with productivity increases but also With health costs: 

people living in villages close to dams spend more time ill and caring for ill relatives. 

This study attempts to find out the soc io-economic impact of small-scale irrigation schemes in 

Dewa Cheffa Woreda. 

1.2 Statement of the problem 
Irrigation is productivity enhancing, growth promoting, and poverty reducing. Instance of 

negative external ity effect associated with large and medium sca le irrigation system point to 

management issue, and thus, call for comprehensive response mechanisms from the planning 

and political community is necessary. However, the sustainability of irrigated agriculture is 

being questioned, both socio-economically and environmentally. The majority of existing 

traditional and modern irrigation schemes are micro level in size, usually serving households 

not more than 300 in number (Tahal, 1998). Many of these schemes use divelted stream or 
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ri ver water and fewer schemes use sma ll dams or pe rennial springs as the ir water source. This 

trad itional and modern small sca le irrigation system may be described as forms farm s 

cooperatives. Each beneficiary has access to water on equal basis, and however, equity in the 

water di stribution needs a strong attention. 

In sub Saharan Africa more land is going out of irrigation each year than can be developed for 

irriga ti on because of the difficu lty of planning and conducting susta inable schemes 

(http://www.cm.ksc.co.th/-burns/assess.html) . 

In Ethiopia, in adequate attention to factors other than eng ineering and projected economic 

implication of small scale irrigation schemes has led to difficulties on susta inable irrigation 

devel opment (CRS, I 999).Decision to construct dam or upgrade traditiona l irrigation systems 

have often been made in the absence of sou nd objective assessment of their environmenta l 

and soc ial implication (CRS, 1999). 

Small sca le irrigation has a potential to meet the demand for food security, agricu ltura l 

di vers ity and prod uctivi ty. There is a considerable experience with sma ll scale irrigation but 

the extent and potential has not been quantified and documentation is sparse (CRS, 1999). 

Information on water req uirement of crops, the input, and the environmenta l effect are hardly 

ava ilable. Even if much data may be available they may not be accurate and reliab le (CRS, 

1999). Within agriculture, irrigation water is vita l resou rce for many productive and 

li ve lihood activities. As a production input in agriculture, irrigation water is an important 

Scio-economic "good" , with positive role in poverty a lleviation. Irrigation water can also 

became a socio-economic "bad" when it lead to problem such as water borne disease (like 

malaria and sch istosomiasis) and water related di sease are commonly associated with the 

introduct ion of irrigation. Other irri gati on re lated health risk includes those associated with 

increased use of agrochemica ls and deterioration of land and water quality. The susta inabili ty 

of smal l sca le irrigation project depends on the maintenances of the implemented schemes and 

mitigation measure taken. The negative environmenta l impact of irrigation development occur 

offsite as well as onsite. These effect could occur upstream of the land to be developed where 

a river is used for supp lying irrigation water. Negative environmental impact could a lso occur 

downstream of the irrigated area by the disposal of excess water that may contain harmful 

concentration of sa lt, organ ic waste, and agrochem icals. Usually fu ll utili zation of water 

creates water shOitage to downstream ecosystem. 

The development and utilizati on of water resource In agricu lture through irrigat ion 

deve lopment creates an economic env ironment that has direct and ind irect benefit at local and 

national leve l. However, many decisions of irrigation benefit have focused on direct 
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production effect such as increased crop yields and farm income. The debate often ignores a 

much wider array of benefit raging from increased labor demand and the creation of new 

opportunities for the non-irrigation water use. F1lI1hermore the economic impact such as 

decrease in food price and other economic multiplier effect associated with the provision of 

irrigation are also significant (Hussin, 2007). 

Despite the number of studies made so far, that assess the impact of irrigation on the 

economic and environmental aspect, there was less emphasis on its impact on social issue 

(Mekonnen, 1999, Abbi, 1997). 

There is a need for research and capacity building to understand the complex issue of water 

and land management, so as to identify the impact of small scale irrigation on socio-economic 

development of the society. Hence this research will assess the impact small scale irrigation 

on socio-economic development of the society in Dewa Cheffa Woreda, so as to assess the 

sustainability of irrigation development in the area. 

More specifically the study was address the following questions. 

~ Does irrigation project enables beneficiaries to diversify their production 

system? 

~ Does irrigation development narrow the income inequality? 

~ Does irrigation project change consumption pattern? 

~ Does irrigation project change employment pattern? 

~ Does irrigation project change crop production? 

1.3 Objectives of the study 
The overall objective of this study is to examine the impact of small scale irrigation on Socio-

economic development of the society. 

Specifically the studies were: 

~ Examining the effect of irrigation on income distribution. 

~ Explore the effect of irrigation on production capacity. 

~ To investigate the employment pattern. 

~ To investigate the consumption pattern of the society. 

1.4 Significance of the study 
~ The intended thesis will furnish reliable and valid findings about different socio-

economic factors to the relevant stakeholders. To this effect the research will have 

the following significance. 

4 



~ It informs policy designers and implementers about the factors that determine the 

sustainab ility of irrigation development. 

~ The finding will serves as input in designing fut ure irrigat ion development programs. 

~ It can be used as spring boards the other researchers who desire to assess the impact 

of small scale irrigation on soc io-economic development at zonal or national level. 

1.5 Scope and limitation of the study 
The scope of this study is limited to examining the impact of small scale irri gation on social 

and economic aspect. The study were consider only those variables which determine 

economic aspect like production output, income level of the farmers , employment pattern, and 

those variables whic h determine social aspect such as skill of farmers, consumption pattern of 

the society, and the like in general. Since the study focus on impact of small sca le irri gation 

on socia l and economic aspect in the intended area, other impact which ex ists by traditional, 

medium, and large scale irrigation is excluded from the study. 

The research was conducted to assess the impact of small-scale irrigation on socio-economic 

development of the society in Kemisse Zone, Dewa Cheffa Woreda. However, this study is 

subject to the following limitations. 

~ Absence of secondary data needed to supplement primary data. 

~ Weak recording system of Woreda agricultural office about irrigation output. 

~ Due to resource and time limitat ion, the study had to focus only a few of 

respondents. 

~ Due to the absence of base line data, the study adopts personal enquiry and 

observations to compare the impact of sma ll scale irrigation before and after its 

implementation. 

1.6 Organization of the paper 
The thesis is organized as follows: chapter one is an introduction of the study. Th is chapter 

contains background of the study, statement of the study, objective of the study, significance 

of the study, scope and limitation of the study. The next chapter represents research 

methodology. Chapter three present an overview of theoretical and empirical I iterature review 

on impact of sma ll-sca le irrigation on socio-economic development of the society. Chapter 

four present result and discussion. Chapter five present conc lusion and recommendation. 
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2 CHAPTER TWO: LITERATURE REVIEW 

2.1 Theoretical Literature Review 

2.1. 1 Irrigation 
Irrigat ion is the supply of water to agri cultural crops by artific ia l means, des ignee! to permit 

fa rming in ar id regions and to offset the effect of drought in semi-arid regions. Even in areas 

where total seasona l rai nfall is adequate on average, it may be poorl y di stributed during the 

year and vari able from year to year. Where traditional rain-fed farming is a high-ri sk 

enterprise, irri gation can he lp to ensure stable agricultural producti on (FAO, 1997). 

Irrigated agriculture has expa nded significantly over the past five decades. World irri gated 

areas have a lmost doub led from 139 mill ion hectare in the 1961 to over 273 million hectare in 

200 I. Much of this expansion has taken place in developing Asia, with India, China and 

Pakistan accounting for around 48% of the tota l irrigated area (IWMI, 2002). While 

investment in large-sca le canal irrigation systems have slowed down after peaking in the 

I 970s, pri vate in vestment in groundwater increased s ignificantly during the 1980s and 

1990s.M uch of the growth in groundwater development has taken place in areas of canal 

irrigation deve lopment, genera lly referred to as favored areas. 

Past interventions in irrigated agriculture have yie lded immense benefits to those societies. In 

Asia, cereal production has more than doubled, between 1970 and 1995, from 300 million 

tons to 650 million tons. This remarkable grolVth in food production was largely attributed to 

th e growth in irri gated agri culture, coupled with the use of high-yielding vari eties and 

fertili zers. At present, about 40% of the crop land in Asia is irrigated and accounts for about 

70% of tota l cerea l production. Irrigation is believed to have benefited the population by 

prov iding more food at reduced prices. 

Despite thi s achievement, there are vast irrigated areas where agri cultural prod ucti vity leve ls 

continue to remain low, notably in South Asia. Such low productivity areas are characterized 

by pers istent rural poverty. There seems to be a genera l consensus that improving agriculture 

and enhancing agricultural prod uct ivity will remain a key strategy for rura l poverty a lleviati on 

in most of the low income counties, where the maj ority of the rura l poor depend direct ly or 

ind irectly on agriculture. Improved access to food by the poor through th ei r own increased 

prod uction or enhanced purchas ing power and economic ab ili ty to buy food would be the 

most effective way to move poor people out of poverty, particularly in low productiv ity areas. 

6 



Consequently, attention is now be ing drawn to pove rty-stricken agr icu ltura l areas, where 

productivity level is low but potential for increas ing productivity is high. Recent analyses of 

retu rns to pub lic in vestment in less favored areas in China and India suggest that attractive 

opportuni ties exist for red uc ing poverty through in vestment in these areas. These in vestments 

would offer win- win opportunities for achiev ing more product ion growth and greater poverty 

reduction (Fan et aI., 2002; Fan et a I. , 2000a, b). Many of the low prod uctivity areas may be 

classified as "economica lly" water-scarce areas (areas where water is not a limiting factor 

but they lack financial means to deve lop the avai lab le resources), and irrigat ion deve lopment 

is be ing suggested as a key strategy to enhance agricu ltural producti vity. Exam ples of high 

potent ia l areas include the Indo-Ga nges basin, home to over 500 milli on people (many of 

whom are among the poorest in the world), and many areas in sub-Saharan Africa (Molden et 

aI. , 200 I; Shah et a I., 2000). While the debate on such investment is underway, fundamenta l 

questi ons are being rai sed over the role of irrigation deve lopment in poverty. 

Mass ive irrigat ion infrastructure in vestment in Asia during the 1960s and 1970s have been 

success ful in feed ing grow ing populations, achiev ing rapid econom ic growth, and boosting 

employment (Barker and Molle, 2004). India and China, where fam ine was once a threat, 

have achi eved agri cul tura l growth through investm ent in irrigation infrastructure and by 

creatin g enab ling institutional and economic environment that contribute to irrigation success. 

With sound management and careful planning, irri gation can improve the li ve lihoods of the 

rura l poor by reducing the risks of expensive improved in puts be ing wasted as a resul t of crop 

fa ilure due to lack of water (Food and Agriculture Orga nization (FAO), 1997). The FAO 

esti mated that small-scale irrigation could increase agricultural prod uct ion in Ethiopia by up 

to 5%. 

2.1.2 Small sca le irrigation 
Small scale irrigatioll schemes: Small-scale irrigation systems are defi ned by the Food and 

Agricul ture Organization as bei ng controlled by single fanners or farmers' groups and are 

usually less than 200 hectares. Many deve lopment organ izations be li eve sma ll-sca le irri gation 

methods are an effective way to increase food production. 

According to FAO (2003), smallho lder irrigation deve lopment has shown throughout the 

deve loping world that it can be used as a key drought mitigation measure and as a vehi cle for 

the long-term agricultura l and macroeconomic development of a country. Success ful 

smallholder irrigation schemes can resul t in increased producti vity, improved income and 

nutriti on, employment creat ion and food security. However, socio-econom ic eva luation of 

smallholder irrigation systems is very essential in order to be ab le to derive lessons from the 
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past experiences and also to help policy makers in formulating sound policies for further 

irri gation development. Currently, the government of Ethiopia is developing master plans for 

var ious types of irrigati on, inc luding divers ion/grav ity schemes from major rivers, pumping 

fi'om ri vers, and sma ll storage reservoirs by giving priority to low cost small-sca le irrigat ion 

systems (OIDA, 2000). 

Sma ll scale irrigation is ' Irri gation, usually on small plots, in which fanners have the major 

contro lling influence and using a level of technology which the farmers can effective ly 

operate and maintain ' . 

Sma ll irrigation schemes serve main ly to supp lement rainfa ll and provide a greater degree of 

security to peasant farmers (McCornick et ai, 2003) . Because of increasing trend of 

popu lation growth in the last six decades, (from 17 million in 1940 to 63 million in 2000) and 

increased exploitation of land resources, the balance of water resources has also been 

negatively affected. Although traditional small -scale irrigation practices existed in a few 

places, scaling-up activities must have started si nce the 1960s. 

Irrigation is characterized by group interactions assoc iated with human behavior. 

Accord ingly, there are many versions of localized organizations that have developed in every 

country and society. 

Sma ll sca le irrigation is frequently cited as an innovation that can bolster rural li velihoods 

through climate adaptation, food security, and poverty reduction (L ipton, Li tchfie ld, and 

Faures 2003 ; Bennin and Mugarura 2006; Polak and Yoder 2006; World Deve lopment Report 

2008). 

Irrigation has the potential to increase agriculture production and improve the li vel ihoods of 

small sca le farmers. Irrigation is linked to povelty reduction through its effect on crop 

production and increased farm income. Adequate water supply to crops increases the 

production available for household consumption and or sale. Irrigation can enab le farmers to 

have a second and sometimes a third crop planting, increasing income for the farmer. In 

additi on to increasing overa ll production, irrigation increases the reliability and consistency of 

prod uct ion (Sm ith 2004). Irrigation enables the fa rmer to control the avai lable water 

throughout the grow ing season, whi ch boosts production and reduces exposure to water 

shortfall s or seasonal droughts. 

2.1.3 Irrigation Development in Ethiopia 
It is difficult to know exactly how much irri gated land exists in Ethiopia, however recent 

estimates put the total area of land at 160 000- 198 000 hectares. Th is estimate inc ludes 

traditi onal, communal, private, and public schemes. Many schemes are concentrated 
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(approximate ly 48%) in the Awash Valley, where 92% of a ll large schemes were bu il t prior to 

1990 (ACTS, 2002). Modern irrigation had started at the beginning of the 1960's by private 

in vestors and was concentrated in the middle of Awash va lley. At the beg in ning of the 1970s, 

abo ut 100, 000 hectares of land was estimated to be under modern irrigation, about 50% of 

whi ch was located in the Awash basin (Wetterhall, 1972). With the 1975 rural land 

proclamation, the large irrigated farm were nat ional ized and placed under the responsibili ty of 

the Ministry of State Farms wh ile sma ll sca le irrigation schemes were transformed into 

Producers' Cooperatives. After the major famines of 1984/85, the government began to foc us 

on the potentia l of sma ll scale irrigation as food security and started promot ing fanner and 

community-ori ented sma ll sca le irrigation by prov iding ass istance and support to loca l 

communiti es for rehab ilitating and upgrading traditiona l schemes, (I-Iabtamu G.1 990). 

In Ethiop ia, irrigation has long been in use; however, irri gated agriculture is far from 

satisfactory despite substantial investment, publ ic interest, and strategic support through 

government policy. Irrigated agricu lture comprises on ly 3% of the tota l nationa l food 

production. Until recently, on ly 2% of culti vated lands were irri gated (Ministry of Water 

Resources (MoWR), 200 1), and on ly 10% of the estimated potential irrigab le land (3.5 

million hal is actua lly irri gated (Berhanu and Pedon, 2002). Per capita irr igation is also 

estimated at about 35 m2, compared with the 1V0rid average of 450m2. 

Since 1994. projects to expand sma ll-sca le irrigation schemes and to modernize or rehabilitate 

ex isting trad itional irrigation schemes have been implemented, with a sign ificant number of 

small -sca le irrigation schemes being developed. However, it rema ins unclear whether 

investment in small-scale irr igation infrastructure deve lopment led to the desired goa ls of 

improv ing li velihoods and reducing rura l poverty among the beneficiaries. Currently, 

literature on irrigation impact on rural poverty reduction is scant for Ethiop ia, in particula r, 

and sub- Saharan Africa in general. Th us, a detai led study to ana lyses and understand the 

impact of access to irr igation on household poverty is of paramount importance. This paper 

provides results of a study conducted to assess the poverty red ucti on impact of access to 

small-sca le irrigation, tak ing the Indri s small sca le irrigation scheme located in Ethiopia as a 

case study. Understanding the povelty reduction im pact of past irri gation deve lopment 

projects is important fo r charting sound polici es for future irrigation deve lopment. 

The Et hiopian government has comm itted itse lf to irr igation development several years ago. 

Before concentrating on the history and pol ic ies of irrigat ion deve lopment in Ethiopia a look 

on the African water resource development is taken. Since the 1960s many of Africa' s river 

systems were dammed for irr igation, hydropower or fl ood control purposes . River bas in 
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deve lopment planni ng and large-scale water projects dom inated the water resource 

deve lopment. Authoritari an interventioni st states, supported by internat ional donors, adopted 

main ly technologica l top-down approaches in order to sati sfy the food, energy and water 

needs of their populations (Dessa legn 1999). After the devastating droughts and famines in 

the Sahe l zone in the 1960s, 1970s and 1980s, food insecurity and the dependence of millions 

of people on ra infed subsistence agricul ture and env ironmental hazards became a centra l 

po litical and scientific issue. Irrigation development was di scovered as one so lution to cope 

with prec ipitation variab ili ty and its effects on ra in fed agricu ltu re systems. However, many 

water deve lopment and irrigation projects, often fi nanced by internationa l donors, fai led in 

particular due to non-parti ci pative planning processes. In add ition, they had various negati ve 

eco logica l, economic and social im pacts including env ironmental damages, populat ion 

displacement or the loss of traditional farmi ng and grazing land . According to Dessalegn it is 

"comm on ly accepted that the African water development program [ ... J wh ich was heavi ly 

financed by such donors as the World Bank and USA ID, has by and large been a fai lure. [ ... J 

on balance, the troy of modern irrigation in the cont inent is one of fai led promises, 

disappointments and large-sca le eco logical damage" (Dessa legn 1999). The Ethiopian 

irrigation development pol icy comprises various development key words such as participation 

or sustainab ili ty. However, it is uncertain if these theoretical commi tments will materia li ze. 

Name ly, irrigation development tends still to be decided and implemented top-down wi thout 

involving the loca l peop le. In addition, irrigation trainings are prov ided and a trial plot is 

plan ned that will be culti vated by the development agent (DA) in order to teach peasants 

practica lly about cash crops, fertil izer or plant protection. Farmers who are motivated to 

irrigate are systematically favored by the Woreda as being role model s for the other vi llagers. 

This strategy considers first of all the nationa l deve lopment aims and not the people's needs 

and interests. 

Irr igati on and improved agricu ltura l water management practi ce could prov ide opportun it ies 

to cope with im pact of climat ic variabil ity enhance productivity per unit of land, increase the 

annual production vo lume s ign ificantly. Irrigated agriculture started in Ethiopi a in the 1960 

with the objective of producing industrial crops (sugar and cotton) on large-scale basis. Loca l 

farmers however, had already been practicing irr igation by divelting water from ri vers in the 

dry season for the production of subs istence food crops as traditional irr igation. The 

experience in modern small sca le irrigation (SS I) development and management started in the 

1970s by the Min istry of Agriculture (MoA), in response to major droughts, which caused 

wide spread crop fa il ures and consequent starvation. The sector co uld be used to reduce 
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fami ly ri sks that are associated with crop fa il ures resulti ng from droughts. Currently 

govern ment gives emphas is to develop the sub-sector to fully tap its potentia ls by assisting 

and su pporti ng farmers to improve irri gation management practices and the promotion of 

mode rn irri gation systems, Teshome A. (2006) . Although irrigation potentia l in Ethi opia is 

esti mated at 3.7 million hectares under conventiona l gravity irri gation, when rai n water 

harvesting and supplementary irrigation, grou nd water use, and water lift ing technologies are 

considered, it is believed that the potent ia l could be significant. The cu rrent leve l of irrigat ion 

development is at about 250,000ha, with further planned fo r implementat ion. According to 

Teshome A. (2006), currently, irrigated agricu lture prod uces less than 3 % of the tota l food 

producti on of the Country. 

The government has rev ised its strategy for irri gat ion deve lopment. The prev ious 

deve lopment target was to put add itional 274,6 12ha by 20 16, Awul achew et a l (2005), WSDP 

(2002). The mini stry of water resources is currently undertaki ng a tota l of th ilteen irrigati on 

projects located in di ffe rent parts of the Coun try. They constitute approx imately a total area of 

493,603 ha and envisaged to be completed before the end of the irrigation deve lopment 

program pla nning peri od in 20 16, Teshome A. (2006) . Thi s rev ised ta rget is ma inly re lated to 

large and medium scale irr igation and it is ex pected that the sma ll scale irri gation sub-sector 

whi ch is under the Ministry of Agricu lture and Rura l Development will a lso strive simi lar 

targets. 

Although the above are development targets mai nly re lated to med ium and la rge scale 

irrigation, the performance of the past investments are mixed. There qu ite successful schemes 

such as the Sugar States at Wonj i, Methara and Fi ncha wh ich are now expand ing, there are 

also schemes which resulted in complete fa ilures, and never put in to operat ion such as 

Om orate, Alwero scheme, etc. The new investment, therefore should carefully evaluate the 

causes of those fai lure and the strength of the successful ones. According to our observation, 

the successful sc hemes have a good infrast ructure and market linkage; we ll to thought agro­

enterprises that have establi shed in stitutional set ups, processing, research and promotion. The 

fa iled one genera lly mi sses the above key aspects and are placed at remote places with poor 

infrastructu re, inadeq uate labor, etc. 

Based on the command area it serves irrigation in Eth iopia is classified in to three classes : 

sma ll , med ium, and large sca le irrigation schemes . The sma ll , medium and large sca le 

possesses command area of be low 200 hectares, between 200 and 3000, and above 3000 

hectares, respectively (MoWR, 200 Ib). The present estimate of small sca le irri gation 
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coverage in the country is about 65,000 has (MW R, 1998; CSA, 1998; AQUASTAT, 1998; 

IDDfMOA, 1993 as c ited in CRS, 1999). 

Small sca le irrigation schemes serve mainly to supplement ra infa li and prov ide a greater 

degree of security to peasant farmers (McCornick et ai, 2003). Because of increasing trend of 

popu lation growth in the last six decades, (from 17 million in 1940 to 63 million in 2000) and 

in creased exploitation of land reso urces, the balance of water resources has a lso been 

negatively affected. 

The present level s of tota l area estimated to be under small sca le irri gation is currently less 

than one percent of the total area currently being farmed. A similar ana lys is could be carri ed 

out on the bas is of population and sma ll scale irr igation users. 

The development of the cou ntry's irrigati on potential is an impOltant part of a major program 

for the intens ificat ion of agri cultu re launched by the new Federa l Govern ment (EPA, 1997). 

As part of th is effort, Water Resources Management Policy to gu ide water sector development 

has now been operationa l. The stated goa l of this policy is: "To enhance and contribute its 

share in all national efforts towards the attainment of prosperous, hea lthy and soc io­

economicaliy developed soc iety with all its human dignity by promoting susta inable 

management of water resources of the country, without endanger ing and comp romisi ng the 

capacity of water reso urces base fo r regeneration in the services of future generat ions 

(MoW R, 1998). 

The environmental policy was approved by the council of Ministers in April 1997 (EPA, 

1997). It was based on the policy and strategy findings and recommendations of the 

conservation Strategy fo r Ethiopia. The overall policy goa l is " to improve and enhance the 

health and quality of life of all Ethiopians and to sustainab le soc ial and economic 

development through the sound management and use of natural, hum an-made and cultura l 

resources and the env ironment as a whole so as to meet the needs of the present generation 

without co mpromis ing the ab ility of the future generations to meet the ir own needs, (EPA, 

1997)" 

Irr igation deve lopment a ims to bring about increased agricu itura l producti on and 

consequent ly to im prove the economic and socia l we ll being of the rural populati on. Properly 

implemented small holder irri gation with appropriate technologies may have a considerable 

potential in improvi ng rura l !ivel ihoods, although the viab ili ty of such systems becomes 

questionable when the financ ia l responsibili ty rests entirely on the community in the absence 

of in stitutional support services that enhance market orientati on (Kamara et al. 2002; Shah et 

a l. 2002) . Given the complex set of constraints facing small ho lder prod uce rs, prov iding 
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access to irrigation water by itself is not enough; smallholders also requ ire a broad range of 

support services (access to inputs, credit, and output markets), knowledge of fanning and 

secure land tenure. 

2.1.4 Impact of small scale irrigation on socio-economic development 
At present, small-scale irrigation schemes in Ethiopia take two forms. The first form is the 

traditional scheme, which are organi zed and managed by the community members 

themselves. The other form is recently upgraded (w ith permanent diversion we ir and lined 

cana ls) whi ch government and some NGOs have constructed since the 1980s. According to 

the 1988 inventory by MOA, there are 1309 traditional small-scale irrigation schemes 

covering about 60,000 hectares that scattered throughout the country. Such traditional 

schemes in most cases serve mainly to supplement and provide a greater degree of security to 

peasant farmers' rain fed agriculture. 

When we look at the performance leve l of irrigation in Ethiopia, small -scale schemes 

(espec ially those operated privately and traditional irrigation systems) have had a better 

record of success than large-scale schemes. This was attributed to the distinct characteristics 

and advantages of small-sca le irrigation that the management of village or community in the 

development process, there is a possibility to make use of loca l materials, local skills and 

labor wh ich contr ibute to low cost of investment and operati on. Due to such comparati ve 

advantages, irrigation development stra tegy in Eth iop ia has mainly foc used on the 

development of smallholders' schemes. In thi s regard, the statement of concern is clearly 

stated in the Ethiop ian Food Security Strategy. 

To increase food production, the strategy focuses on diffusion of improved agricultura l 

technologies within smallho lder agriculture in areas where there is ample rainfall. On the 

other hand, the strategy has envisaged implementat ion of cost-effect ive irri gation schemes in 

drought prone and densely populated areas in order to reduce the vulnerabili ty of the sector to 

the vagari es of weather and to address food insecurity problem at the household level. 

The avai lable literature on the soc io-economic impact of small-sca le irrigation development in 

some African ane! As ian countries general ly show that irri gators have been fo und in a better 

position in terms of income. nutri tional status and standard of living than thcir non irrigation 

counterparts. For instance, in India Sing and Misra ( 1960) compared the Sarda cana l irri gation 

and non-irrigating villages and made the following observation: 

FAO ( 1997) also rep0l1ed benefits from small ho lder irrigation. In the socio-economic impact 

assessment of Hama Mavhaire, I-!oyuyus and Nya itenga irrigation schemes in Zimbabwe, it is 

reported that: 
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"Farmers' incomes from irrigated agriculture are significantly higher than incomes from dry 

land farmers. The report also indicated that levels of inputs in terms of quantity are higher in 

irrigation schemes than in d,y land areas, suggesting that there is more intensive crop 

production in irrigation schemes than in dly land agriculture ". 

In many drought prone countries, includ ing Ethiopia, there has been an optimi stic view 

regarding irrigation development as a strategy to susta in agricultural production and ensure 

food security. The need for irrigation development in drought prone regions is al so promoted 

by many international development organizations. For instance, FAO (1986) ind icated that 

small-scale irrigation schemes would stabilize agricu ltural production syste m and assure food 

supply even in years with inadequate rainfall and increase the overall level of crop production 

in years with normal rainfall . Another advantage of irrigation is that the possibil ity of 

intensification of agricultural practices, especia lly in areas where arable land is a scarce 

resource. Irrigation prov ides the means of maximizing production with double or mUltiple 

cropping, taking full advantages of modern techno logies and high yie lding crop varieties. 

Moreover, irrigation provides farmers an opp0\1un ity to grow high value crops like vegeta bles 

and fru its that require year round and generous supply of water to grow. Such diversification 

of agricultural products will ensure re liable income source to the farming community. 

Sma ll scale irrigation needs to be expa nded to increase food security in drought prone areas. It 

is not possible to address issues such as povel1y, env ironmental protection of food security 

without putting in place mechanism for the exhaustive and efficient use of water whi ch 

includes building irri gation schemes, ex panding in fra structure, introduc ing modern irri gation 

equipment, strengthen ing agricu ltural extension, and train ing program. 

Generally Small-scale irrigation is widespread and has a vital role to play in Ethiopia. The 

success of small-scale systems is due to the fact that they are self-managed and dedicated to 

the felt needs of loca l communities. Indeed, sma ll-scale schemes are defined as schemes that 

are contro lled and managed by the users themselves. 

2.2 Empirical Literature Review 
T here are some critical issues re lated to irrigation development and management, which are 

important to be highlighted here. Upstream developments and over abstraction of water 

supplies ca n affect the welfa re o f down stream users negatively. Tak ing the case of the Dalia 

barrage (Bangladesh), Higano and Is la111 (2002) show how the operation of the Gazoldoba 

barrage upstream (Ind ia) has affected the livelihoods of farmers in Bangladesh. Cross­

boundary coordi nation fai lure is caus ing a reduction in agricu ltural production/ land, loss of 
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fish, fla sh floods, and transportation problems in the short run. This situation is compounded 

by poor canal des ign and faulty structures, inequ ity in water di stribution, unti me ly water 

deliveries, and insuffic iency of irr igation water, with consequent loss of agricu ltural 

productiv ity and li ve lihood for the poor. The long-term impacts may include convers ion of 

ferti le land to wasteland, an nual economic loss of over hal f a bill ion dollars in agricultural 

prod uction, fi sheries, and navigation and use of arsenic contam inated grou ndwater for 

irrigation wh ich cou ld create ser ious health hazards. Overall, an estimated 21 m ill ion peop le 

wou ld be affected through econom ic and envi ronmenta l ruin of this "man-made disaster". 

Some studies have highl ighted negative environmental externali ty effects of irrigation . The 

ma in concerns are related to poor drai nage, water logging and salinity in large irri gated 

systems, which have the potential to cause loss of soi l fertil ity and product ivity with 

consequent adverse impacts for the poor and regional economies. Taking the case of the 

lndira Gandh i canal com mand areas in Rajhastan, India, Jaglan and Quresh i (1996) document 

ev idence of ris ing water tab les and high incidence of irri gation- induced alkal inity. Soil 

sa linity poses rea l constra ints on agricultural productiv ity and economic li ve lihoods of 

Pak istani farmers. However, ex isting so il reclamation techno logies are more traditiona l and 

costly, and during recent decades new technologies to combat soi l salin ity have not been 

widely dissem inated . 

Irrigation-induced green-revo lution teChnology, due to its labor-saving and capital-intensive 

nature, is sometimes perceived to disfavor the poor. However, a more serious concern relates 

to inequity in irrigation water distribution and its impact on productivity and live lihoods for 

the tai l-end farmers in large-scale canal irrigat ion systems. Using panel data from wheat farms 

in canal command areas of the Chaj sub-bas in of the Indus bas in, Pakistan, Hussai n et al. 

(forthcoming) document the exi stence of large head-tail inequities in irrigation distr ibution. 

Less access to surface water and poor quali ty of groundwater at the ta il-ends reduce 

productivity and consequently have negative welfare impacts for the wheat farmers. 

Rea ll ocation of canal water to areas with a defic it water supp ly, and in particu lar to tai l-end 

locations w ith poor quality groundwater, is considered a poverty-reduc ing intervention. In 

general, the di stribution of benefits of irrigation among various socioeconomic groups is 

determined by the di stribution of land resources. Where the di stt'ibution of land is skewed, as 

in In dia and Pakistan, large farmers benefit relatively more . On the othe r hand , if the 

di stribution of land is relative ly equal, for example irrigated land sett lement schemes in Sri 

Lanka or the land dist ribution pattern in Ch inese irrigation systems, the di stribution of 

irri gation benefits tends to be more or less eq ua l. The land poor also benefit, as the case 
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studies by IDE (2002) in Bangladesh, India, Nepal, and in African countri es show, that micro­

irrigation technologies such as sprinkler, drip, and tri ckle irrigati on, se lf-target the poor, and 

empower them by enab ling them to ra ise their incomes permanently. With modest 

in vestments of as little as US$ 15-25 per household, landless households can produce fru its 

and vegetables fo r famil y consumpti on or sale (S hah et a I. , 2000) . Land less households 

benefit indirectly through increased employment opportuni ties, both on-farm and in 

agribusiness enterprises and nonfarm. These arguments serve to make the point that irrigation 

does offer opportunities for benefiting the landless and resource-poor households, although 

the incidence of these benefits may not always fa ll squarely on these households, due mainly 

to policy issues often unrelated to irrigation. Thi s point out that pro-poor and antipoverty 

impact of irrigation infrastructure can be intens ified through provis ion of complementary 

infrastructure and in puts and by adopting an a ll-incl usive approach in other policy areas. 

The li terature on the impacts of irrigation on poverty alleviation can be class ified into three 

broad categories: (I) systematic empirica l research measuring impact with rigorous methods 

using primary or secondary data and inform ation, foc using on specific locati ons; (2) general 

art ic les an d papers based on common percept ions and log ic; and (3) appraisa ls, eva luations, 

and assessments of projects, mostly undertaken by the funding agencies. Our review focuses 

on the first category, i.e. empirical research studies. Impact stud ies di ffer in terms of 

geographi c coverage, sca le of analyses, and approach adopted in measuring impact. The scale 

o f analyses varies in studies, ranging from household to village, region, nati ona l to 

international [evel s. The approaches adopted in various studies can be class ified into three 

major categories: (I) " before and after" comparisons; (2) "with and without" comparisons; 

and (3) " more and [ess" comparisons with econometric methods appl ied in most studi es in 

a[1 three categories. It should be noted that studies documenting concrete linkages between 

irrigat ion and poverty are rare, and more so in case of studies documenting indirect linkages 

between irrigation and poverty. Simultane ity and the concurrent nature of interventions and 

mu ltiplic ity of linkages pose methodolog ica l problems in assess ing and separating impacts of 

irrigati on interventions. For brevity, we present here a synthes is of key find ings and 

conc lusions emerging fro m the review of the studies. For a more deta iled rev iew of empi rica l 

evid ence on the impacts of irrigation on poverty reduction, based on ( [) " with" and 

"without" compari sons of intermediate poverty-reduc ing indicators/variables cropp ing 

intensity, crop producti vity, and employment generation; (2) "with" and " without" 

comparisons of poverty -re lated indicators--emp[ oyment, incomes, income inequa lity, and 
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incidence of poverty; (3) econometric evidence on the nature, direction and magnitude of 

im pacts of irrigation on poverty; and (4) ev idence fro m earlier reviews and synthesis papers, 

see Hussa in and Hanjra (2003). As mentioned earlier, micro-l eve l impacts are rea lized at 

farm, household, and loca l leve l, and these affect intermed iate variab les of poverty including 

cropp ing intensity, land and water productiv ity of crops, labor employment, and household 

income. A number of studies conducted in various settings and countries show that cropping 

intensity, crop prod uctiv ity (princ ipa ll y ri ce, as per these stud ies) and per hectare employment 

are higher in irri gated than in ra in fed settings. A comparative rev iew of the studies shows 

that: (a) cropping intensity, one of the intermediate indicators of poverty, is higher in the 

irrigated setting than the rain fed sett ing. Cropping intensity ranges between I I I and 242% in 

irri gated and 100 and 168% in the ra infed setting. The ava ilability of irrigation facilities has 

therefore enabled farmers to raise nea rly an extra crop a yea r, with conseq uent implications 

for household food security; (b) irrigation has contributed to increase land producti vity of 

major crops, includ ing rice and wheat, the main staple foods of Asian rich and poor al ike. For 

example, rice yields fa ll in the vic inity of 3.0-5 .5 t ha_ 1 in irrigated settings, while the upper 

bound corresponding figure in ra infed settings is around 4.0 t ha_ l, implying that fanners can 

harvest an extra tonne per hectare of rice due to access to good irrigation water. Similarly, 

wheat yie lds are higher in the irri gated tha n the rai nfed setting; (c) labor employment per 

hectare, and wage rates, are higher in irrigated than non-i rr igated settings. Further, the fo rmer 

serves as an employer of surplus labor of adj oining non- irrigated areas. A number of studies 

have used econometric models to establ ish irri gation-poverty nexus. Although irrigat ion 

infrastructu re variab les are defined differently (for example, as the ratio of irri gated area to 

cu ltivated/command area, access to irrigation, and modern variety-irri gation interaction 

term), al most all of these mic ro- and econometric studies show that irrigation is a positive 

determi nant of income, a negative determ inant of poverty, and households having access to 

irrigation (and complementary inputs) are less like ly to be poor. While irrigation is a negative 

determinant of poverty, magnitude of the anti-poverty impact of irrigation varies across 

locati ons. 

Irri gati on is a vital component of agricultural production in many deve loping countries. 

Bes ides Bruinsma (2003) fou nd that developing countries are particularly dependent on 

irri gation. In ord er to see the impact of irri gation on soc io-economic deve lopment of the 

society, some of the empirical findings are presented as follows. 
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Recently there has bee n a parad igm sh ift in policies and practices of irrigation management 

around the world. Admittedly, participatory irrigation management and its transfer to farmer's 

organization is now widely accepted and used as an effective too l for sustainable irrigated 

agricultu re (Das 2005) . Cum ulative experience has shown that farmer managed irrigation can 

contri bute usefull y to food securi ty through enhanced crop prod uction and farme r income 

generation (chambers 1994) . 

Despite lack of avai lab le stat istic, there is no doubt about the importance of small-scale 

irrigation (SS I) in many deve lop ing countries. For many farmers, irri gation is only part of 

their live lihood but often a very important pa rt. Irr igated fields are usually val ued very hi gh ly. 

Turner (J 994) gave the follow ing reasons for the importance of such farmers managed 

irrigation system: it can be used to extend the length of the growing season; and as a form of 

insurance so that when rains start late and upland crops are at risk, crops planted in the va lley 

bottoms or those which receive supp lementary irrigation are often the on ly ones to reach 

maturity. Irrigation is thus a valuab le insura nce. Several crops, such as tomatoes and leafy 

vegetable, grow far better in the dry season when they do not suffer attacks of mildew or pests 

prevalent in the wet season, and other crops require the lower temperatures of the dry season. 

There is also a major advantage in combining 'dry season and wet season cu ltivation. 

In genera l, accordin g to McCorn ick et al (2003) all small-sca le systems may have advantages 

over large-sca le systems. These advantages inc lude that small-sca le technology can be based 

on farmers existing knowledge; local techn ical, manageria l and entrepreneurial skill s can be 

used; migration or resettlement ofl abor is not usually required; plan ning can be more flexible; 

soc ial infrastructure requ irements are reduced; and external input requirements are lower. 

However, in Molden 's (2007) studies, he po inted out that whil e "agri culture water 

management and deve lopment play an important part in poverty reduct ion, they cannot banish 

poverty alone. Also needed are compleme ntary investments in educat ion, hea lth, ru ra l 

infrastructure, capacity bui lding, and supportive inst itut ions, together with pro-poor, pro­

gender research on low-cost and gender-su ited technologies, crop research advances, and 

improved agronom ic and water management practices and related dimensions of socia l 

exclusion, eq uity, and empowerment. " 

An empir ical research made by Bruns (2000) showed that the introduction of irrigation in to 

farm in g systems created distinct socio-economic impact and wider demographic and 
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community changes, As Bruns (2000) examined that the most signi fica nt issue aris ing from 

large dam construction is resettlement of people displaced by the flooding of land and homes. 

As chambers (1994) pointed out irrigation creates socia l changes and it can transform the 

land, to be critica l asset in the deve lopment of economies, Re-vitalize people, and stabi lize 

communities. In Zimbabwe the assessment of the small holder irrigation sub-sector in fou nd 

out that small holder irrigation has brought many successes to farmers 

(http://www.fao.org/docrep/X5594E/X5594eOO.htm ). 

Sa lilih (2007) employed both qualitative and quantitative approach, to assess the contribution 

of irrigation on household food security and irrigation management and problems associated 

with it in the case of Zingn i and Fetam small-scale irrigation schemes in Blue Ni le basin of 

Amahara national regional state. The findings of the study revealed that irr igation contribut ion 

on minimizing household's socio-economic poverty sign ificantly vary from one irrigation 

scheme to another. lts contributi on also vary across irrigation systems depending on the 

phys ical structures of the scheme, amount of irr igation water, plot size, ava ilab ility of 

agri cul tural inputs, management qualities and educat ional status of individual farmers to 

accept new ideas. For instance, 83.3 % and 42% respondents in Wonjella (Fetam) and 

Den inatquashta Kebeles (Zingni) respectively confirmed that improved irrigation system 

benefited them to minimize households' socioeconomic poverty. However, the degree of 

poverty is still high in Deninatquashta than in Wonejella Kebele and socio-economic and 

institutional problems are commonly much higher among female-headed households 

especiall y those households that have no close re latives and farmers who are disab led and 

aged. The two modern schemes are constrained by soc io-cultural and technical problems. 

With the presence of these problems it is very different to generali ze that irrigation system can 

reduce household soc io-economic and institutional poverty. Finally, the author forwarded 

conclusion and recommendation based on the findings, farmers participat ion from inception 

to completion of irrigation projects should be a prerequisite for the sustainability of irrigation 

schemes, equitability and securi ty in access and right to resource such as land, water and 

credit. In add ition, training on irrigation water management contribute to break rural 

households' soc io-economic poverty and help mainstreaming of gender in each irrigation 

management activities. 

Gebremedhin and Pender (2002) analyzed the producti vity of irrigation in the hi ghlands of 

Tigray in 1998/99. The survey was based on 50 commun ities and 100 vi ll ages. The result 
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showed that irrigat ion was found to increase the intensity of input use, especia lly labor, oxen, 

improved seeds and fertili zer. Controlling for other factors, use of manu re or com post was 

about 50% more likely on irrigated plots than on ra in-fed plots. By increasi ng such inputs, 

irrigation contributed to increase crop production. The predicted impact of irr igation was 18% 

increase in crop production re lat ive to ra in-fed fi eld plots. On the contrary, the impact of 

irrigation on the prod uctivity ofland management practices was statistica lly in signi fi cant. 

In the same way, another survey was done in Amhara highlands of Ethiop ia. Irrigation was 

associated with improved techno logies such as fertilizer and manure, and other inputs like 

improved seeds and pesticides, labor and draft power. However, the impact of irrigation on 

the productivity offarm ing practices was ins ignifica nt (after controlling other factors) (Benin 

et al. 2002). 

Gebremedh in and Pender (2002) recommended that in both the highl ands of Am hara and 

Tigray, the reason for fa ilure of irrigation to improve producti vity of farming pract ices needs 

further carefu l research on the technica l, institutiona l, governance and managerial aspects of 

irrigation. In addition, they a lso suggested that such an investigation can give important 

gu idance for po licy and institution intervention to increase the im pact of irrigation on 

prod uctivity and income. 

Gebremedhin B. and D Pedon (2000) stated that in Ethiopia, most problems of small sca le 

irrigated agri cul ture that hinder its further deve lopment ari se fi·OIn the operat ional methods 

adopted rather than its construction and design. This study pointed out that in Ethi opia 

irr igation development pl anning gave emphasis to the agronomic, engineering, and tech nical 

aspects of water projects, with litt le consideration to issues of management, beneficiary 

part icipation, ava ilability of in sti tutional support services such as credit, extens ion and input 

supply, and marketing. 
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3 CHAPTER THREE 

3.1 Research Methodology 

3.1.1 Description of the Study Area 
Kem iss ie zone is one of the zone of Amahara regional states. It is one of the largest zone in 

term s of area, population, contribution to the reg iona l economy in particular, to the national 

economy in general. The zone cons ists of five Woredas and two city administration. 

The cap ital city of the zone, Kemiss ie, is s ituated at a distance of 325 km north of Addis 

Ababa. The zone is divided in to three agro-ecological zones, namely low land, medium, and 

hi ghland that cover the total area of the zone. With regard to locat ion the zone is located 

3200m above the sea leve l, the total area of the zone is 399432 hectares. The economy base of 

the zone is agricu lture which is the majority of the population is depends on agriculture to r 

their livelihood. The total population of the zone for the year 2008/2009 is estimated at about 

485576 of whi ch 241179 are males and 244397 are females. From the total population 

426923 are rural dwellers where as the remaining 58653 are urban dwellers. The largest parts 

of the population of the zone engaged in agricu ltural act ivities other include those who 

palticipate in rearing of an imals, trad ing, and unemployed popu lation. 

The selection of this project s ite for thi s study is based on the fo ll owing reasons; 

I. It is an area where a divers ified econom ic activities being carried out. The irrigator's 

compos itions are a lso have diversified activities. 

2. The area was not much affected by abnormalities unlike for example the cost of cash crops 

area where irrigators are atfected by frequent fluctuations not only in the national ma rket but 

al so in the internati onal market and the genera l consumption pattern of the society. 

3. The writer was born in this area hence has better observat ion about irri gators. 

4. In this study area, there are a number of small sca le irrigation projects. 

This research is basically focused on two small-sca le irri gat ion system s, namely Finchiftu and 

Worke SSI. T he reason for the se lection of these irri gation systems is that both are found in 

the semi-arid areas where insufficient and erratic ra infa ll is a recurrent phenomenon that 

causes crop failure. In this respect, water use for agriculture by smallholder farmers is an 

appropriate choice. Therefore, I became interested to see the implicati on of irrigation whether 

it helped to tackle the consequences of drought and its contribution to food security . 

Accessibility of both irrigation systems is a lso another factor for their se lection. 
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3.1.2 Finchiftu and Worke irriga tion project 
Establishmellt: Prior to the deve lopment of Finch iftu and Worke irrigation project, the life of 

the fa rm ers in the vicinity were rel ied on the production of ra in fed crops and li vestock. The 

agricu ltura l product ion was not sat isfactory due to the fact that the rainfa ll is too low for such 

arid env ironment. T he fa rmers were fo rced to move and work in the ne ighboring state farms 

as dai ly laborers and the government, for their survival, had to feed some of the fa rmers. 

Considering the seriousness o f the prob lem and to eradicate it from the area, the irrigation 

project was establi shed by World Vision Ethiop ia in 1992e.c and Japan Embassy in 

co llaboration with Ethiopian Orthodox Thewahido church in 1998e.c respecti ve ly. In itially 

the project area was designed to cover gross command area of 25ha and 30ha and later the 

project can irri gate the total irri gable land of 24.75 and 20ha respective ly. Up on the 

development of the proj ect, each farmer was cu ltivat ing his/her own land separate ly 

(properly). This has created disputes among farmers. To settle the dispute, it was founded to 

set up the organizat ional rul e. This organi zation rule was establ ished by water user assoc iation 

they are ca lled water committee . 

HistOlY al/{I orgallizatiollal setup of the proj ect: Following the establ ishment of the project, 

Farmers' Water Users Assoc iation, which was lead by the se lected admini strative committee 

ff"Om the irrigation project run a ll over the proj ect act ivity; out of the 25ha of land, 24.75 ha 

fro m Finch iftu irri gat ion project and 20ha from Worke irrigation project, had been cu lti vated. 

Even though the assoc iation had tried to prod uce crops (with the support of the Worl d Vi sion 

and Bureau of Agri culture) due to the lack of experience and mot ivation, the project could not 

be successful as anticipated. The numbers of farme rs get benefit (participating) are 80 in 

Finchiftu and 79 in Worke pf"Oject activities were varyi ng from year to year. From then 

onwards, the Ministry of Agri culture (MoA) has taken the responsibili ty and assigned one 

Deve lopment Agent (DA) for each to assist, organi ze the fa nners and to create a lin k between 

the assoc iation and MoA, fu nding agency and other organizations. 

3.1.3 Research Design 
Due to the nature of the problem at hand, the intended th esis was designed based on 

qualitative and quantitative research approach. The su bject of the study was those who 

permanently reside in Dewa Cheffa Woreda and use or invo lve in small sca le irrigation. 

Add itiona lly for tri angul ati on purpose and enrich the study, qua litat ive and quantitative data 

were obta ined via quest ionnai re, interview and direct observation. 
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3. 1.4 Target Population 
In the study area, the target population was those people hav ing dom ic ile in the target 

Woreda. The study target mainly focus on small sca le irrigation system and their relations 

with irrigations deve lopment by taki ng in to consideration employment, output, income, and 

consum ption pattern. 

3.1.5 Data Source aud Type 
The studies were used both primary and secondary data sources . The planned study used 

information gathered from those who directly involve in small scale irrigation development as 

a primary source of data. The primary data sources were inc lude both structure and semi­

structured interv iew, personal observation as part ic ipatory manner, questionnaire and 

documents and stati stical data from Kebele's and Woreda's that directly reflect the irrigation 

development in the Woreda. To compare the impact of small sca le irrigation all relevant and 

available document were reviewed and serve as a secondary source o f data. 

3.1 .6 Data Gathering Techniques 
To assess the data from re levant sources, the researcher were uti lized mUltiple data gathering 

techniques, vis., structured questionnaires, structured interv iew and d irect personal 

observat ion. Key in forma nt interviews were made with Woreda irrigation experts, 

development agents, scheme comm ittee members, and experts from Woreda agricul tura l 

offices to improve understanding of the institutional functioning ofthe scheme. 

3.1.7 Sampling Methods and Procedures 
The selected study area, Dewa Cheffa Woreda, has four Kebeles. Based on purpos ive 

sampling methods two Kebeles were selected. Since the other two are partia ll y irrigated 

because some of the populations are relied on rearing of an imals, they are exc luded from the 

study. The study is foc used on selecti ng equa l number of sample interv iewee from each area. 

Out of 159 households from the two irrigation schemes 40 househo lds were selected using the 

sample s ize determin ing formul a. Mathematically the samp le sizes were determ ined usi ng the 

following formula :( http: //www.surveysystem.com/sscalc.htm). 

22 * 
ss = 

(p) * (1-p) 1.962 * 
= 

Correction for fin ite Population 

(0 .4)' (1 - 0.4) 
• = 54.55 

0 .13-

N' SS - 5S - 54 .55 - 40 08 ~ 40 e\v -~ - :;'4 . 55-::' - , /"\.f 

1+- - 1+--pop !os:;. 
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Where; 

SS=Sample Size 

Z = Z va lue (1 .96 for 95% confidence level- tell s you how sure you can be) 

P = percentage picking the service improvement [the assumption is that 40% of the 

household 's w ill have got access to increase their agric ultura l output which is expressed as 

decimal (0.4 used for sample s ize needed)] 

e = confidence interva l (a lso called margin of error) is the plus-or-m in us figure usually, 

expressed as decimal (0.13 =± 13) 

Pop=Popu lation= 159, total house hold in the study area 

Putti ng all these va lues into the above formula, yields a sample size of 40 and whi ch is used 

for th is study. 

3.1.8 Methods of Data Analysis 
The entire data and informat ion gathered were categorized under maj or and sub-major of the 

study. A number of methods of ana lysis, re levant to each variable were used to analyze the 

data gathered through questionnaire. Appropriate stati stical methods, in line with the research 

questions, frequency table, and average indicators were used to ana lyze vari ous impact of 

irr igation on soc io-economic development. On the other hand the qual itative data collected 

through interv iew and observation as participatory manner were analyzed as they are and they 

help to make conclus ion for the study. 

To study the soc io-economic impact of irrigation various households socio-economic 

characteristics 'before and after' the implementation of irrigat ion schemes were compared . 

Data were collected on land holding size, actual irrigated land by the schemes, other source of 

income, skill of producing ab ility of farmers, distribution of irrigation water, productive 

capacity, number of farm hired and fami ly labor and family food security conditions at 

household level 'before and after' the implementat ion of irrigation project. 

The quantitative and quali tati ve data co llected from the primary and secondary sources were 

ana lyzed using qualitative methods and descript ive stati stics. Statistica l Package for Social 

Sc iences (SPSS) software was used for the analysis of quantitative data. Data collected from 

key informant interviews, and observations were qua li tatively assessed . Fina ll y, outputs of the 

stati stica l analysis were di scussed using tabulation , cross-tabulation, means, freq uencies and 

percentages. 

Comparat ive data analysi s was carried out using the SPSS statistical software package. T he 

purpose of the analysis was to show the relationship between di fferent variables. 
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The Chi-square test and paired t-test was used fo r testin g the association between diffe rent 

vari ab les. It uses diffe rent s ign ificance levels to test the strength of the re lationship between 

variables. It used to compare between di fferent variab les. 

3.2 Identifications of variables 
Economic variables or indicators assessed were ; 

Production output. 

Income leve l. 

Productive capac ity. 

Social variables or indicators that were assessed include 

» Consumption pattern. 

» Farmers ski II 

» Employment pattern. 

3.3 Analytical frame work 

investment on irrigation ... 
development 

.. 
1 

I .increased in irrigation area 
2.reduction in rainfa ll risk 
3.increased in water reliabllty 

'" 1. increased yield of crops 
2. diversification of higb 
market value c.rops 

..v 
1. higber income food security 
2. economic growth 

Own Source Figure 1: Ana lytical frame work 

For ana lytica l purpose the fo llow in g intermed iate ind icators were considered: one of the 

direct impacts of irrigati on deve lopment on socio-economic deve lopment is through 

increasing agricultural production by all owing the poss ib ility of multipl e cropp ing under dry 

land conditi on, increas ing cropping intensity, crop d ivers ification, and crop yield . This intern 

has a direct pos itive effect in boasting total farm output, rais ing farm incomes and increasing 

farmers' househo ld consum pti on (Sam ad, 2002; Aliu and Pernia, 2003 ; and FAO, 1996). 
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Moreover, the increased income from higher yields is expected to help farmers to diversify in 

to producti ve assets holdi ng like livestock, fa rm too ls etc. Increased prod uctive assets 

ho ldi ngs a lso have an effec t in increasing househo ld income ga ins. Thus the magnitude of the 

direct impact of irrigation development is given by the difference in yield between dry land 

and irrigat ion prod uct ion. Another direct linkage between irrigation and economic 

development through reducing crop losses from erratic, unre liable or insuffi c ient rai nfall , th is 

al so has an impact in increas ing yields which leads an increase in households food se lf 

sufficiency and hi gher leve l of consumpt ion expenditure (Lipton.eta I. 2003). 
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CHAPTER FOUR: RESULT AND DISCUSSION 

3.4 Demographic chat'acteristics 
Of the total sampled farmers household about 80% were male headed and 20% were female 

headed at the two small scale irrigation. The survey summary shows that female to male 

proportion is too smal l. 

According to the data obta ined from the sampled household survey, the age distribut ion of 

household in both Fin chiftu and Worke irrigation project shows that 3.3 %, 23.3%, 10 % and 

63.3 % of the sample respondent were found to be in the age range between below 25years, 

25-30year, 3 1-40year, and above 40year respectively (Table 1).However, 86.6% of the tota l 

samples are under active population category. 

The leve l of education (years of schooling) of a rural household whi ch plays an important role 

in improving the productivity (both at individua l and organi zationa l level) by equipping 

people with the ski ll and knowledge to acti vely participate in the economic endeavors of the 

soc iety, and in promoting entrepreneurship. Therefore an attempt was made to assess the 

educationa l level of the respondents. As can see from Table I 73.3% of the respondents were 

can read and write on the contrary 26.7% of the respondents were illiterate . Though 73.3% of 

the respondents could read and write but they did not pass through forma l ed ucation. 

Generally speaking, the survey data shows that the performance of primary education in the 

study area is not satisfactory (Table I). 

Table I : Sample size and family number 

Sex Frequency Percent 
Female 6 20 
Male 24 80 
Total 30 100 
A!!e 

Below 25 I 3.3 
26-30 7 23.3 
31-40 3 10 

Above 40 19 63.3 
Total 30 100 

Education level 
Li terate 22 73.3 
[JI iterate 8 26.7 
Total 30 100 

Source: Survey Result 2011 

According to the data obtained from sample households ' su rvey, the average famil y size of 

household in each family is 5.93(see Tab le 2). 

Table 2: N umber of family size in each household 
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----
Number of dependant in household N Minimum Maximum Mean 

30 1.00 13.00 5.9333 

Source: Survey Result 2011 

3.5 Source of income 
Rowntree (1991), highlighted that a paired t-test result can on ly be said to show a significant 

relationship if its calculated value is smaller than its critica l value. Applying this view by 

Rowntree (1991), Table 3 shows that the impact of irrigation on the household income level 

by comparing the situation before and after irrigation project introduced in the study area. The 

summary result depicts that there is a sign ificant variation (difference) between the number of 

cattle after introduction of irrigation project and the number of cattle before introduction of 

irrigation project in the study area. This result was found to be significant at 5% level of 

signifi cant were the t-calculated (0.4188) is less than the t-critical ( I. 7340). Furthermore, the 

survey result shows that the difference between the monetary value of asset in the form of 

cattle population just before and after introduction of irrigation (Table 3). Sim ilarly it was 

found to be a significant difference between assets owned by household in the form of cattle 

population measured by their market value just before and after the irrigation schemes 

development. 

Generally speaking not on ly increasing the number of catt le but a lso they have got accesses 

lo increase the assel owned by se lling their cattle after irrigation development. Tab le 3 reveals 

that other source of income other than agriculture using irrigation for those fanners reside in 

the study area is significantly increase the asset owned. This a lso shows introduction of 

irrigation project plays a pivotal role for farmers to increase their quality and quantity of 

cattle. 

Table 3: Income from cattle before and after irrigation 

Mean Std. Std. Error tcal culaled tCri lical Df(n-I) 

Difference Deviation Mean 

Cattle number before and .105 2.208 .507 0.419' 1.734 18 

after irrigation 

Cattl e in cash value 4631.58 7109.70 163 1.08 0.01' 1.734 18 

before and after irrigation 

Source: Survey Result 2011 * at 0.05 lel'el of signifi ca nt * * f10t sig nificant at 0.05 lel'el of sig nificant 
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3.6 Farming system, land holding size, irrigation water, awareness and time 
Sl}end 

Lalld /to/dillg size: 
In the survey, farmers' land holding size was asked and summarized in Figure 2. These assets 

are a prerequisite in the productive activities for agricu ltural production. As participants noted 

that land size and di stribution of irrigation water are the most important factors for 

improvement in agricultural production between households. The research then seeks to 

exam ine whether land holding per household vary among the sample study areas and 

household land hold ing size has relationship with type of irrigation system owned. 

The average household land holding was found to be 0.7 hectares, which appears to be very 

sma ll when compared to the national average land holding size (1.02 hectares) (CSA 1998). 

The researcher found out that the distribution of land ownership owned with the majority of 

sample households (50%) having 0.5 hectare, and 20% of households owning 0.25 hectare. 

Only 30% of households were owned between 0.75 and 2.50 hectares in the study s ite. The 

land holding per household among the study group is almost similar. 

Family land hold In hectares 

Figure 2: Family land holding in hectares 

Key 

•. 25 
0 .50 
0 .75 
.1.00 
01 .50 
.2.00 
02.50 

Table 4 depicts that 16.6% and 43.3% of the sample respondents who have 0.25 and 0.5 

hectares of land respective ly were able to fully utilize their land usi ng the irrigation scheme. 

On the other hand, it was on ly 9.99% of the sample respondents who have more than 0.75 

hectare was able to fully utilize their land using the irrigation schemes. 

This implies partly that the irrigation project in the study area cou ld not satisfy what the 

beneficiaries need to have. Furthermore, had the irrigation project been in such ways that 

sati sfy the optimal need of the fa rmers there would have been more output than the ex isting 
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one. Generally speaking based on the cross tab resu lt in table 4 there should be a further 

in vestment of irrigat ion project development. 

Table 4: Comparison of household land and actual irrigable land hold per hectares 

Land hold ing of sample households Total 

.25 .50 .75 1.00 1.50 2.00 2.50 

Irrigated .25 5( 16.6) 2(6.6) 1(3.33) 2(6.6) 2(6.6) - - 12(39.73) 

land by the .50 1(3.33) 13(43.3) - 1(3.33) - - - 15(50) 

scheme .75 - - 1(3.33) - - - - 1(3.33) 

2.00 - - - - - 1(3.33) - 1(3.33) 

2.50 - - - - - - 1(3.33) 1(3.33) 

Total 6(19.9) 15(49.9) 1(6.66) 3(9.93) 2(6.6) 1(3.33) 1 (3.33) 30(100) 

Source: Sunley Result 2011 () = percent, Outs ide () number of farmers who irrigate their plot 

Awareness: 

The understanding of the project by beneficiaries as we ll as thei r act ive participation in the 

project is very important for the success of any project. As Table 5 shows that whether the 

respondents were aware about the introduction of irrigat ion before its im plementation, 80% of 

the respondents indicated that they were aware of it. Th is impl ies that the concerned 

individual like World Vision Ethi opia and Regional Agriculture Bureau, Zonal Agricultural 

Bureau and Woreda Agriculture Bureau playing a pivota l role 011 the side of creat ing 

awareness about the benefit and role of small scale irr igation. The other 20% were found to be 

hav ing no knowledge about the introduction irrigation project in their area. A poss ible 

explanation for thi s result could be the fact that the respondent in the study area in some 

households were persons other than the farmers or heads of households, they are migrant 

people who are residing in the study area fo r sake of searching land for transplanting onion. 

Some of them did not necessarily join the introduction of small scale irrigation project but 

after its implementation, hence the reason why they sa id they were not aware of the 

introduction of the irr igation project. 
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Box I 

According to interview guide from Woreda irrigation officer Mesfin Tingritu(38 

years) before irrigation development those farmers in the study area have not 

willingness about the construction of the project because; 

1. "All tile populatioll (farmers) are assumillg as a result of illtroductioll of irrigatioll, 

our farm area is becoming tile settlement of otller people wllo migrate from otllel;" 

2. "011 tile otfler IJ{II/d, tile regional governmellt declared tile land whicll call be 

irrigab/e must be givell (distributed) 0.25 lIectares of lalld for eacll farmer. But world 

visioll Etlliopia played a crucial role in cOllvillcillg farmers ill terms of supplyillg 

seed,fertilizer alld market access" 

Table 5: Awareness creation for household from the concerned indi vidua l 

Respondents awareness about Frequency Percent 

irrigation 

Yes 24 80 

No 6 20 

Total 30 100 

Source. Survey Rcs uh 201 1 

Irrigatioll water: 

The amount of water reserving (holding) capacity of both Finchiftu and Worke small scale 

irrigation project is est imated to be irrigating 24.75 and 20 hectares of land respecti ve ly. With 

regard to the opportun ity of using irrigation water for the who le land 66.7% of the 

respondents indicated that they have the opportunity to use irrigation water for a purpose of 

irrigating their farm land because all of the respondents are owning the hectares of land 

small er than that of the capacity of the schemes which accounts 18.25 hectare of land but 

Ta ble 6 depicts that 33.3% of the respondents said that they do not have opportun ity (access) 

to irri gate the whole land by the supplied water. Thi s is due to the fact that; 

I. The actual topographica l location of the fa rm land which is far from the schemes 

2. All the farmer households are did not consider crop water requirement but they only 

consider market oriented crop. These are the most aggravated factors leading to sma ll 

irri gation water. 
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Table 6: Opportunity to use the whole la nd by the schemes 

Hl-l s opportun ity to use the whole Freq uen percent Total 

land by the schemes cy 

Yes 20 66.7 66.7 

No 10 33.3 33.3 

Total 30 100 100 

Source: Survey Result 2011 

A representative farmer ass igned by the associat ion (irrigation users) throughout the year 

man ipulates the schemes for a sake of equity distribution of irr igat ion water to users what we 

ca ll it water committee. The representative of DA makes water allocation between farmers 

and it is bas ica lly governed by the water committee. The di stribution can be allocated day and 

night rotation or for spec ifi c period (days interval ) within a week. It implies that there is 

restriction how much water a fanner can divert for his/her fie ld, without considering the size 

of farm rather based on time interval. From fie ld observation and resu lts of the questionnaire, 

due to unwise use of water by the upper users and siltation problems of the reservoir, the ta il 

end user faced water shOltages frequently. 

Table 7 resu lt shows that 66.7 % from the total respondents believe that water is fa irly shared 

among the farmers and while 33.3 % the respondents are believe that it is unfai rl y distributed 

among users. The most important reason for these is aggravated due to the fact that since the 

distribution of irrigation water does not consider the plot of land and not only the upper users 

but also the lower users are diverting the wire after using their own share (looking fo r water 

theft, corruption, and water shortage). 

The source of the difference among the schemes was resulted by the ab ility and capacity of 

the diversion and reservo ir structures to convey sufficient irri gat ion water from the rivers and 

deliver to benefic iaries at different positions offann area. Accord ing to interview guide due to 

the small amount of source of water in both the study area reservoir has the capacity to store 

water 26 m) and 22 m) (night storage) for Finchiftu and Worke irrigation schemes, 

respectively. Due to this factor irrigation water has not a capac ity to reaching the intended 

beneficiaries that reside at fa r distances from the reservoir. Hence it aggravate for the 

inequality. 
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Table 7: Distribution of irrigation water 

equity distribution of irrigation Frequency Percent Total 

water 

Yes 20 66.7 66.7 

No 10 33.3 33.3 

Total 30 100.0 100.0 

Source: Sun'cy Result 201 t 

Figure 3: Sil tation at Finchiftu irrigation project. 

The term dispute (conflict) refers to controversy between different groups of people due to 

different factor like demarcation of fa rm land, unfair water distribution, water shortage and 

the amount of irrigation water that everyone owned for their own. 

The water distribution in the study area is based on scheduled distribution system. Th is 

distribution system is used when water is scarce. The scheme is owned by the groups, which 

need sched uled water di stribution to avoid potential water confl icts. 

With regard to conflict (dispute) between farmers in their farm area 83.3% from the 

respondents said that there is no dispute between farmers in their farm area. These is due to 

the fact that the absence of di spute among farmers is given to water user committee which is 

elected by the society in collaboration with DA expert take the responsibility to reduce or 

settle the di spute among fanners household. While Table 8 reveals that 16.7% from the 

respondents responds that there is dispute between farmers in their farm area. The dispute is 

mainly due to three factors; 

I. Due to the absence of land demarcation between the farm plots. 

2. Farmers did not consider crop water requirement in the farm area . Due to this factor the 

amount of irrigat ion water does not cover the whole intended beneficiaries. 
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3. The distribution of irrigat ion water does not consider the plot of land. These lead to the 

di spute between farmers. 

Table 8: Conflict between farmers in the farm area 

Con fl ict between farmers on the Percent 
farm Frequency Total 

Yes 5 16.7 16.7 

No 25 83.3 83.3 

Total 30 100.0 100 

SOUTce. SU I vcy Result 20 II 

Time spends: 
As in the case of this study respondents identified themselves as fu ll time fa rmers in day and 

night in the whole season. The survey resu lt on Table 9 revea led that over 93.3% of heads of 

househo lds worked dai ly in their fields compared to that of before introduction of irrigation 

project. On the contrary only a few of farmers are spending less time in their field which 

accounts 6.7% from the respondents. Each of these farmers spent an average more time 

during the culti vation season (Table 9) . Several empirical studies in different countries done 

by Chambers (1988) also demonstrate that irrigation systems should directly rai se 

employment by increasing both the number of days worked per hectare and days worked 

during a cropping season. Even though the labor hired is on temporary basis at times, there 

are some who are hired permanently. Those who are seasonal or temporary laborers also get 

hired by different farmers in each season depend ing on the need for extra labor and the 

availabi lity of the means of payment. There is different reason contributing for those farmers 

spend more time on the fie ld; 

I. As a resu lt of irrigat ion development, farmers are looking to produce market oriented items 

of crops such as onion, tomato, cabbage, tobacco, mango and the like. This item of crops 

needs treating the whole season for better implementation (production) because by its nature 

such types of crop easily infected by di seases like fungus (fungi) hence starting from 

reduction in amount of tota l output to tota l losing crop will occur. This and other factor 

looking for farmers to spend more time than before irrigation deve lopment. 

2. Since the distribution of irrigation water is di stributed fo r users based on fixed time, 

fa rmers' does not far apart from their farm area for wa iting their time for effectively watering 

their crops. These and other factors has reversed the tendency of fanners putting more effort 

(and spend ing more ti me) in their farming field s than before. 
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Generally speaking the study conclude that almost all the fa rmers in the study area spend 

more time in their field than before irrigation development allover the season for better 

production. 

Box2 

One respondent from DA expert in study area made the following remarks during 

interview. "Before the illtroductioll of small scale irrigatioll, ollce they cropped cereal crop 

at march they had about sevell mOllths free time, all the farmers are idle to harvestillg time. 

Bul following developmelll of small scale irrigation the type of crop changed ill to 

perishable and it required less lime for its cultivation Helice eve,)' member of the families 

illeludillg hired labor is ellgaged ill workillg 011 the fields". 

Table 9: Time spending on the fie ld 

spending more time on the field Frequency Percent (%) Total 

Yes 28 93.3 93.3 

No 2 6.7 6.7 

Total 30 100 100 

Source: SUI"VCY Result 2011 

3.7 Impact of irrigation on crop intensity 
Access to reliab le irrigation has been regarded as a powerful factor wh ich provides a greater 

opportunity for cropping intens ity, multiple cropp ing and crop diversification (Saleth et al 

2003). Hence, an attempt is made in this study to analyze the impact of irrigation, particularly 

on cropping intensity and crop diversification. Based on the information collected from the 

household survey the fo llowing descriptions were found in relation to the effect of 

development of irrigation in cropping pattern, multiple cropp ing and crop diversification. 

Prior to the introduction of irrigation project, a majority of households in the study areas 

produced cereal crop as a main staple crops such as Teff, maize, and sorghum. Dry season 

vegetable and fruit cu ltivation were very limited only to households who had access to 

irrigation from river diversion and traditional irrigation and also they are limited to expect the 

main rainy season wh ich is called summer season in Ethiopia. However, after the introduction 

of irrigation development, dry season horticul tu ral crop producti on was fou nd to have become 

common practice. The result show that many farmers are now producing high val ue 

horticultural crops such as potato, tomato, on ion, banana, cabbage, as we ll as other crops like 

fru its such as papaya, mango, coffee, banana, 'Zeiton', and pineapple. 
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Following the development of irr igation project in the study area, new crops were introduced; 

changes were identi fied in the cropping pattern at the study site. One change was the decrease 

in the number of farmers producing cerea l crops such as maize, sorghum, and Teff and the 

other increase in those producing marketable items of horticultural crops such as onion, 

tomato, and fruit. Accord ing to Table 10 repolt showed that 63.3% of the respondent because 

of irrigati on development in their farm area they are looking for diversify ing the items of crop 

being produced. While 36.7% of the respondent sa id no. Relied on the findings of th is 

investigation, the capacity of the reservo ir is not that much significant to diversify their 

product other than wa iting for rainy season because during dry season the vo lu me of irrigation 

water is become shrink. Th is big change is a resu lt of two factors. First the adoption of the 

irrigation development by world vis ion Ethiop ia and embassy of Japan in co llaboration with 

government bodies. DA expert also encouraged the farmers to take farming as a business, and 

focus on those products that brought highest returns, which in the study area case are on ion 

and tomato and other crops. The evidence prov ing that onion and tomato were the highest 

selling crops is presented in Table 13. The other contributing factor was the fact that farmers 

were not mak ing much output from cereal crop producti on (the contribution of maize, 

sorghum and Tefl) to household in terms of output is less than the output wh ich is generated 

by producing hort icu ltural crop. Most farmers therefore decided to reduce from cereal crop 

production. 

The proportion of sample households which produced di fferent horticultural crops after 

irrigation deve lopment is most profitable. As ind icated in Tab le 13 the most common crops 

produced in the study area using irrigation were tomato, on ion, and other fruit and vegetable 

like papaya, sa lad, cabbage, orange, pineapple, and tobacco are most profitab le. As Table 12 

reveals that 83 .3% of the respondent responds that the product whi ch is produced after 

irrigati on is become profitable, in contrast 16.7% sa id that no because of the ava ilability of 

market, fertilizer, pesticides, and herbicides is insign ifica nt in availab il ity and due to the 

absence of store near the fa rm area reduces the profitability of the product. 

There seems to be a change in land use intensity as well. Almost more than half of the 

respondents ind icated that they are produced mostly cerea l crops in summer cropping seasons 

whil e horticul tura l crops are prod uced in both winter and summer season. 

Due to irrigation development users were fo und to produce most common crops including 

tomato, onion, cabbage, sa lad, and fru it such as banana, papaya and mango. 

Those types o f crop which is mentioned above appeared to prov ide the most intensive 

prod ucti on system where majority fa rmers were commonly able to produce two times per 
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year. Accord ing to Table II reveal s that twenty samples from the user farmers can produce 

twice per a year. On ly ten samples from the user farmers were reported to have harvested 

three times per year, by growing the seed lings much earlier and planting shOlt cycle crop 

varieties. The greatest proportion of vegetab le product ion in terms of the number of growers 

was found to be onion and tomato; wh ich was predominant in a ll study areas. Onion was 

grown by 66.7% of sample farmers and 20% of sample farmers produce tomato wh ile the 

remaining 13 .3 %( 4) from the sample produce other type of crop such as fruit and vegetab le. 

Farmers reported the fo ll owing reasons for them preference for growi ng oni ons and tomato in 

large quantities : 

I. The seeds for on ions and tomato are easily obta ined from the market; 

2. Irrigation water app lication and its field management is relatively easy; 

3. Onions are less perishable and easy to harvest and transport when compared to other crops, 

it is not true for tomato; 

4. In comparison to other vegetables, onion has a relatively long shelf-life; 

5. For tomato product if much irrigation water avai lab le it can be possible to produce two or 

three times per one planted crop. 

On the other hand farmers noted that they do not give more emphasis to grow perennial 

horticultural crops because requires long time for maturity and prod uction and this is not 

tolerable for subsistence farmers whose li velillood is highly dependent on fast growing 

seasonal crops. That is why on ly very few farmers planted mango, coffee, and papaya to a 

lesser extent produce on the borders of their plots. The volume of production is also very low 

therefore it is mostly consum ed in the household. 

Howeve r, farmers realized that concentrat ing on a s ingle crop (onion) has had a negative 

impl ication in that it causes competition for market among producers and the water 

consumption rate of onion is relatively higher than other type of crop. Thi s is particu larly 

difficult when they supply their product to the market at a simi lar time leading to a fa ll in 

market prices due to an oversupply of onions in the market place and it is also difficult when 

the amount of irrigation water is become smaller and smaller it is true for tomato production. 

Generally speaking the study concl ude that after irrigation deve lopment in terms of crop 

divers ifi cation, production rate per a year, the pro fitability of product which is produced usi ng 

irrigation, items of product (crops) whi ch give more profit usi ng irrigation is showed a 

pos itive trend. Though most farmers are givi ng emphasis for one or two types of crop and 

exposed for price reduction and other environ mental externa li ty. 
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Table 10: Diversification in item of product using irrigation 

Diversified crops Frequency Percent 

Yes 19 63.3 

No II 36.7 

Total 30 100.0 

Source: Survey result 2011 

Figure 4: Diversificatio n of agricultural crop 

Table I I: Production rate of fa rmers per a year 

Production per a year Frequency Percent 

Twice 20 66.7 

Trice 10 33.3 

Total 30 100 

Source. Survey Result 20 11 
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Figure 5: Fast onion crop which cultivate after four months 

Table 12: Profitability of the products 

Profitable product Frequency Percent Total 

Yes 25 83.3 83.3 

No 5 16.7 16.7 

Tota l 30 100.0 100.0 

Source: Sun), result 2011 

Tab le 13: higher value of products 

Higher va lue product Frequency Percent Total 

Onion 20 66 .7 66.7 

Tomato 6 20.0 20.0 

Other( mango, cabbage, salad, coffee, 4 13.3 13.3 

papaya, tobacco, peanut, banana, 'zeyton', 

pineapple, carrot) 

Total 30 100.0 100.0 

Source. Survey I csult 2011 

Average amount of production per hectare varies by crop type grown. High vari ation among 

mean crop yield per hectare (productivity of irrigated land) was observed among crops grown 

in the Woreda's agricultural office , which ranged (varied) up to maxi mum production of 103 

to minimum production 8 quintallha of irrigated land. For instance, in the case of onion, the 

mean yield harvested per hectare was 86 quinta llha with maxi mum amount of 120quintallha, 

whereas, 205 boX/ha tomato produced min imally with a maximum amount of 250 boX/ha in 

the study area (8 Boxes is approximate ly weights 1 quintal). On the other hand the minimum 

and max imum production of fru it in the area was harvested which accounts 190 and 250 
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quintallha, respectively. The fruit types include orange, papaya, mandarin, mango and 

avocado. Th is implies that 220 quintal/ha average product ion was harvested following 

irrigation development in the study area. In contrast tobacco was harvested with small amount 

of product per hectares which accounts 4q uintal/ha with maximum amount of 12qu inta llha. 

Table 14 revea ls that by comparing the average product of those d ifferent types of crop onion 

took the highest productivity per hectare i.e., 103qu inta i of on ion average ly produced per 

hectares fol lowed by fruit and tomato which accounts 220quintal/ha and 227.5(28.43) 

quinta l/ha respectively. 

Table 14: Comparison of average agricultura l output per hectares 

Production/ha 

Types of crop M inimum/quintal Maximum/q ui ntal Average/quintal 

On ion 86 120 103 

Tomato * 205(23.75) 250(31.25) 227.5(28.43) 

Orange, papaya, mandarin 190 250 220 

mango and avocado 

Tobacco 4 12 8 

Source: 2002 irrigation product evn lu(l ti ol1 * measured in terms of box 8 box = I quintal 

() = quintal Outside ( ) measured in box 

3.8 Settlement patterns of farm household 
Regarding the settlement patterns of farm household with respect to their farm area, 66.7% of 

respondents are living away from their farm area. This is due to the smallness offarm plot. In 

contrast Tab le 15 depicts that 33.3% from the samp le responds that they prefer for residence 

near their farm area. Since the item of crops which is produced after irrigation development is 

sensiti ve and perishable item, it needs treatment for better output. T hi s and other factors 

contribute farmers' migration to the farm area. 

Tab le 15: Pattern offarmer' s settlement 

Settlement near farm area Frequency Percent Total 

Yes 10 33.3 33.3 

No 20 66.7 66.7 

Total 30 100.0 100.0 

Source: Stll'Vcy "csult 2011 

3.9 Impact of irrigation on household food sufficiency 
FAO (2003) defined food security as a "situation that exists when all people at all times have 

phys ical , social and economic access to sufficient, safe and nutritious food that meets their 
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dietary needs and food prefe rences for an active and healthy life." For the purposes of thi s 

resea rch, thi s definition was widened to include William's (2002) stance that food security 

shou ld entail that households acquire acceptable foods in socia ll y acceptable ways without 

resorting to emergency food supplies, scavenging, stealing, and/or other coping strateg ies. 

Obviously high proportion of households food suppl y is generated from own agricultu ral 

production. However, there is also moderate level of dependence on other non agricul tura l 

sources as a means to fill the gap of food shortage such as raring of animal as Table 3 reports 

showed. 

Though almost all the househo lds depend directly or indirectly on agricultural production, 

they had experienced the problem in every harvest season. This shows that though the 

contribution of agricultural production is s ign ificantly high, it is not yet sufficient to cover 

households' food requirement. 

Likewise, the study in Table 16 revealed that a s ignificant proportion (83.3%) of farmers got 

sufficient amount of food requ irements from their own farm plot harvest. In contrast, on ly 

6.7% of the sample fanners got insufficient food after irrigation development and 3 (10%) 

from the respondent revea ls that though there was irrigation development in the study area, 

there was no change in terms of sufficient food requirement. On the view of Table 16 

generally speaking most of sampled households follow ing irrigation deve lopment they did 

produce enough food to feed their families throughout the year. 

Box 3 

Mesfin Tingrit" (38 years) is Woreda irrigation officer. "He said due to drought prolle 

area of lalld all the farmers are produce sorghum product that are existed (stayed) Oil the 

farm land for a long period of time startillg from April to November. This product (output) 

is 1I0t sufficiellt 1I0t ollly for other society (market) but also for farmers alld farmer's 

family. From 0.25hectares of lalld almost all of the farmers are gelling //Ot more tlulI1 2000 

birr per a year, which implies that they have no/ satisfied their food cOllsumption 

throughout the year. However, after developmellt of irrigation they become ji'om the same 

plot of lalld that he melltiolled above they have the power to get 15 to 16 thousalllls of birr 

per a year. Due to these most fanllers are satisfyillg theirfood cOllsllmptioll". 
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Table 16: food security status of the society after the development of irrigation 

Food self-sufficiency status Frequency Percent 
Total 

Sufficient 25 83.3 83.3 

Insufficient 2 6.7 6.7 

No change 3 10.0 10.0 

Total 30 100.0 100 

Source. SUlvcYlcsult2011 

3.10 Impact of irrigation development on economic wellbeing 
When researcher asked whether there had been any improvements in economic well be ing 

after the development of irrigation, 93.3% of respondents said "yes". The response to th is 

question is presented in (Table 17). While 6.7 % whose response was before the development 

of irrigation. They mentioned that they did not have sufficient plot of land to plant a number 

of crop per crop season time and also the amount of irrigation water distribute to the end user 

insigni fi cant in amount. 

Still on the issue of income, it was necessary to understand how the introduction of irrigation 

development had affected the economic well-being of the respondents especially since 

literature from Hasnip, et al. (200 I) presented economic well-bei ng as one of the measures of 

poverty levels. Econom ic growth is usua lly seen as a cri tical factor in reduc ing poverty and 

thereby increasing food se lf-sufficiency. Since the study area is one part of the Woreda, the 

structure and performance orthe Woreda economy in palticular and its components can affect 

the food security s ituation of an entire Woreda through the performance of food markets in 

genera l. As used in this context, economic well-being was general ized to refer to the state of 

househo lds being healthy, happy, or prosperous (Mishra, et aI., 2002). All these states depend 

on a number of various factors such as family characteristics, the resources of these farm 

households, production and employment leve ls, and the ab ility of income to meet 

consumption, sav ings and other household needs because those are the most and so le measure 

of economic we ll be ing of the society in general. However, economic wellbeing does not 

mean that soc ieties wealth. As Mishra, el 01. (2002) pointed out, Cant6 (2000) and Ravall ion 

(1992) agreed with Mishra, el 01. (2002), that expenditures are typica lly a better guide to 

longer term well-be ing as household's consumption. Development of small scale irrigation in 

the study area was expected to act as the source of such economic we ll-be ing by improving 

the farmer' s leve l of sav in g, level of consumption, level of employment and etc. So far, 

93.3% of the fanners who are members of the small scale irrigation project had experienced 

im provements in thei r economic well-being as the project had a llowed them to get more from 
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their fields than before its implementation. Table 17 shows how the respondents perce ived the 

project to have positively affected their economic well being since irrigation development. 

Table 17: Comparison of economic well being of the society before and after irrigation 

Economic we llbeing status before Frequency Percent Tota l 
and after irrigation 

Better before 2 6.7 6.7 

Better after 28 93.3 93.3 

Total 30 100 100 

Source. SUI \'cy Result 20] J 

3.11 Impact of training on irrigation user 
Many scholars agreed that smallholder irrigat ion is important to agricultural development and 

food security not only to ind iv idual household but also for the countries in general. To be 

successful , the smallholder irrigation system should be based on the wide participation of the 

fa rm ers using the bottom-up approach to planning. Gender mainstreaming is important at all 

leve ls of the development process; women should be able to own land, participate at the 

leadership leve l, share in the econom ic benefits, etc. 

Government and NGOs should ass ist fa rmers in provid ing extension services in water sav ing 

technologies, better agronomic practices, and environmental conservation. Poli cy and 

regu lations in irrigation water abstractions, land tenure and land lease issues should be 

favorable for irrigation development as well as promoting environmental conservation. 

Irrigation project with the general objective of enhancing food security need to be planned, 

developed and managed within the context of a c learer program of capacity building, and with 

a longer timeframe given to farmers to atta in financial sustainability, compared with irrigat ion 

program for commercial purposes targeted at fanners with some asset base. According to 

Table 18, 66.7% of the respondents said that training is given by the government in 

collaboration with world vi sion Ethiop ia. On ly 10 persons from the sampled fa rm household 

did not have the training which is given by the concerned individual. There are a number of 

factors contr ibuting for those farmers they did not have the trainin g, such as some of the 

fanners are come and settle as a result of irrigation deve lopment in the study area. 

Generally speaking the government plays a pivotal role through strengthen irrigation 

extens ion capacity by increasing the number of capable DA and strengthen extension service 

train ing programs (build capacities of extens ion agents). 

In a country such as Ethiopia in genera l and in study area in particular, where the majority of 

farmers are illiterate, agricultural extension wo uld playa significant role in ass isting them by 
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identify ing and analyzing the ir production problems and by making them aware of 

opportuniti es for improvement. 

Hence, the effectiveness of the other in puts in production partly re li es upon the ava il abil ity of 

sou nd agricultural extension services at community leve ls. The survey result revea led that 

70% o f the sample households identified themse lves to be benefi ciaries of extension serv ices 

from DA expert. The percentage of fa rmers using extension serv ices is high at study area. 

The resea rcher asked about the impact of training, respondents witnessed that all benefi cia l 

changes in fa rming practice can be attributed directly to the tra ining services prov ided. 

Development agents are frontline workers in day-to- day contact with fa rmers. The survey 

finding revealed that deve lopment agents at the kebelle level are play ing a pivotal role in 

changing agricultural practices by transferring agricultural techno log ies to farmers th rough 

demonstra ti on plots and tra inings . 

The DA has a critica l ro le to play in support ing farmers to rea lize the ir potentia l in the study 

area. According to Table 19 reports 70% the samples got support fro m the DA expert about 

the way how to perform irrigation. Such support includes the fo llowing components; 

Extension service deli very to participating househo lds needs to be improved and strengthened 

through: 

I. Tra in ing in irrigation water app lications; 

2. Promoting organic farming and use of compost ma nures; 

3. Improv ing access to better fa rming techniques and post-harvest techn iques. 

4. Creating model fanner system and should be adopted to prov ide extension directly to 

fa nners in the study area moti vating fa rmers to produce more. 

S. Creating awareness for fa rmers to plant short duration, high-va lue crops and the way how 

to plough the farm land, how to use pesticides, and herbicides. 

6. Monitor a ll small-sca le irrigat ion deve lopment programs to ensure that the intended support 

reaches th e targeted benefi c iaries. 

7. Prov ide support to NGO-operated programs to fac ilitate e ffic ient atta inment of intended 

susta inable food securi ty targets. 

8. Encourage and strengthen women in agricul tura l programs 

9. Creating awareness for farmers to reduce planting single crop throughout the year. Thi s is 

because it has ri sk when price competition arises in the market. 
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Box 4 

Girma (34 years), DA expert ill the study area, "eveals the following remar" during 

interview. The author asked his about the involvement irrigated plot, he responded Has 

result of irrigatioll developmellt ill tlte study area, yes 1 defillitely Itelp tlte irrigatioll IIser's 

ill terllls of travelillg lip to tlteir farm area alld givillg trail/illg for tlte IIsers Olle times per 

a I/IOlltlt 011 tlte otlter Italld 1 COli tact witlt water cOllllllittee two times per a mOlltlt alld I 

alii disclIssed il/ velY momellt witlt Woreda officials abollt tlte facilities, sltortage alld 

problem arollmlfarl11 area" 

Table 18: Tra ining related to irrigation 

Training related to irrigation Frequency Percent 
Total 

Yes 20 66.7 66.7 

No 10 33.3 33.3 

Tota l 30 100.0 100.0 

Source: Sun'cy result 201 1 

Table 19: DA support for all the irrigation users 
DA SUppOlt Frequency Percent Total 

Yes 21 70 70 
I 

No 9 30 30 

Total 30 100 100 

.. . . Source. Survey I csult 201 I 

3.12 Impact of irrigation on farmer's activity 
Beside irrigation development help to increase agricultural output, it also used for farmers to 

develop their abi li ty (skill) in different activity. As Tab le 18 and Table 19 showed that there 

was different training given for fa nners from the concerned individual wh ich accounts 67.7% 

and 70% respectively. Such activities are include wh ich is given by the concerned individual 

include how to prepare the land, how to transplant on ion, irrigating crop, harvesting, threshing 

crop, how to use pesticide and herbicides and the li ke. As Table 20 showed that following 

irrigation development, the experience of farmers in different farm activity is become 

improved. Thi s implies that as a result of irrigation development the sk ill for farmers in 

different irrigated farm activity showed radica l change. Generally speaking it has a direct 

influence on farm activity. 

The analysis as shown in Table 20, the s ign ificant difference between farm types is observed 

in plowing, seeding and good quality seed selection which implies that knowledge 

improvement after irrigation development was at 0.05 level of stati stica l significance. Though 
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fa rm ers are improving their activity, farm activity like harvesting, weeding, threshing, seed 

reserve capacity, and use of pesticides didn 't show any significance difference at 0.05 

signi ficant levels. Th is implies that there is no significant improvement among farmers. 

Table 20: Comparison of fa nners abil ity (sk ill) in diffe rent activity (N=30) 

Knowledge(skill) of fa rmers on different activity X2 Df(n-I) Probabi I ity(p-

before and after irrigation value) 

plowing After Irrigation Vs plowing Before Irrigation 9.544 4 .049* 

seeding after Vs seeding before 9.734 4 .049' 

Harvesting Products After Irrigation Vs Harvesti ng 7.994 4 .092" 

Products Before Irrigation 

Weeding After Irrigation Vs Weeding Before Irrigation 11 .940 6 .063*' 

Threshing After Irr igation Vs Threshing Before 2.381 4 .666" 

Irrigat ion 

Good Qua li ty Seed Selection After Irrigation Vs Good 4.523 4 .340' 

Quality Seed Se lection Before Irrigation 

Seed Reserve Capacity After Irrigation Vs Seed 3.031 4 .553" 

Reserve Capacity Before Irrigat ion 

Use of Pesti cide After Irri gation Vs Use of Pesticide 3.26 1 6 .775" 

Before Irrigation 

Source: Survcy I"esult 2011 ** Not significant al 0.05 level of significant - p>O.05 ... Slgmficanl at 0.05 level ofslgmficant ::: p< 0.05 

3.13 Impact ofIrrigation on Farm Labor Employment 
It is expected that irrigation will result in hi gher employment rate due to the fact that small 

sca le irrigation projects are labor intensive (Hussa in and Hanjra, 2003). Thus, an attempt was 

made to compare the number of labor force for different irrigat ion activity used for crop 

production by irrigation users with that of households who did not use irrigation farming. 

The labor needed to operate fami ly farms is characte rized by seasonality and the fam ily's 

work schedule, which is di ctated by the agricultural ca lendar. The ava ilabi lity and type of 

family labor has also direct relationship to agri cul tu ral practices of tile smallholder farme r. 

The so le source of labor for each and every agri cultural activ ity ill the study areas is fa mily 

labor; in peak agricultural season hired labor use is al so com mOil . Household header has at 

least one or two active members including his/her child or wife/husband . Those are involved 

in agricultural activity. 
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Moving on to labor patterns in the scheme, Roder ( 1965) indicated that most irrigation 

projects have been success ful in reducing the rural to urban mi grati on by offering the ru ra l 

pop ulation an alternative source of employment and income. The survey data on Table 2 1 

shows the number of labor used by each irrigator during one farm season. 

The minimum number of labor force used per household for sowi ng, weedi ng, harvesting, and 

threshing is 2, 6, 2, and 5 with the maximum number of labor force 30, 40, 20, 20, 

respective ly during one cultivation season. For those labor force hired in fanning acti vity, 

each irri gator are expected to pay 50 birr per a day per single labor force . Hiring fee was not 

based on the type of crop to be planted but the area of land to be cu lt ivated. These implies that 

introduction of irrigation project has its own pos iti ve impact fo r the non user group in terms 

of labo r force . Thi s is due to the fact that as a result of irrigation farm household us ing 

intensive fanning like horticultural cu lt ivation activity such as for sawing (onion 

transplanting), tomato, cabbage, mango. Such types of fa rming practice absorb large number 

of labor force. 

Respondents were also asked about the ir observations on farm labor demand after the 

introduction of irrigation schemes . The majority of respondents said that starting from 

introduction of irri gati on project and onward that they are engaged in their own farming 

acti vities during the day and night season. Prior to th e use of irrigated farm ,during the dry 

season most farm househo lds had surpl us labor but now irrigated agricu ltu re has provided 

add it ional dry season empl oyment to household family members. Th is clearly showed that 

introduction of irrigation schemes contributed to empl oyment opportunities for a cons iderabl e 

number of household fam ily members. 

Hired labor is most used at transplanting seedlings, weeding, harvesting and threshing time. 

For other activities all physically able members of the household fa mily ass ist in farm work. 

Overall , this study confirmed that farm labor em ployment, which is one of the intermed iate 

indicators of poverty, was higher in irrigated farm area. Therefo re, thi s suggests that the 

reli ab le water access for irrigation cultivation enables better motivation to irrigate their farm 

which also has immense contribut ion in terms of prov iding more labor employment to fam ily 

members for none user group, with consequent pos itive impact for household income and 

food security. 
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Box 5 

Gebiru Negash (34 years), Dewa Cheffa Woreda Agriculture officer. When the 

researcher asked about the contribution of irrigatioll development not only for farmers 

who resides in the study area but also for the nOli user group, he responded ''following 

irrigatioll developmellt it has ellormous employmellt cOlltributioll for the 11011 user group 

startillg ji"om trallsplalltillg of onioll, weeding, harvesting, ami threshillg activity for these 

activity each farmers are expected to pay 50 birr per a day per labor. Apart frolll 

employmellt cOlltribution, the 11011 lIser group also bellefited 011 the said of gettillg their 

food cOlISlImption !i'om irrigator~' like salad, cabbage, onioll, papaya, alld mallgo ill the 

lnarket". 

Table 21 : compari son of hi red labor being employed in irrigation activity 

Hired labor requirement 

Type of activity N Minimum Maximum Mean Std. Deviation 
number of labor number of labor 

Sowing(transplanting) 24 2.00 30.00 10.9 167 6.28260 

Weeding 23 6.00 40.00 21.826 1 8.62687 

Harvesting 22 2.00 20.00 7.909 1 4.48181 

Threshing 22 5.00 20.00 10.3636 3.59292 
-

Total 91 15 110 
, .. 

Source. SUI vcy Result 2011 N=numbc] oftotallurcd labor force III each act Ivity. 

Figure 6: Hired labor on onion transplant ing activity at the study area 

Labor is one of the maj or inputs used in small-sca le irrigation schemes. Trai ned and 

experienced labor is an essential production factor. Fam ily labor is the maj or source of labor 

for both irrigation schemes except du rin g peak producti on period, i.e. transplanting, weedi ng, 

48 



threshing and harvest ing when fanners hire additiona l labor as showed in Table 21. For other 

activities all physically able members of the househo ld assist in farm work especially for land 

preparation and watering (irrigating). Both male and female laborers are in vo lved in the 

production activit ies. 

The average number of family labor used per household during one crop cul tivat ion season 

was found to be 4, 5, 5, 4, 4 and 5 for land preparation, sawing (transplanting), weeding, 

watering, harvesting and threshing respective ly as Table 22 showed. The tota l average 

number of family labor used in land preparation however is greater than that of other types of 

activity. In most cases, the family labor is limited to one household member, the head of 

househo ld or the farmer himse lf/herself. It was illustrated earlier on Table 10 dep icts that 

93 .3% of the respondent farmers have been spendi ng more time in their fields after irri gation 

development. This intern increased land use intens ity. 

Generally speaking irrigated farms are more labor intensive after irr igation development as 

can see be in Table 2 1 and Table 22. 

Table 22: Mean comparison of family labor requirement between different farm activities on 
irri gated farm 

Family labor req uirements 

Types of Activity Mean Maximum Minimum Range 

Plowing 2.4667 5.00 1.00 1-4.00 

Sowing 2.4333 5.00 .00 1-5.00 

Weeding 2.4667 5.00 .00 1-5.00 

Watering 2.3333 4.00 .00 1-4.00 

Harvesting 2.0667 4.00 .00 1-4.00 

Threshi ng' 2. 1667 5.00 .00 1-5.00 

Source: SUI"\'CY result 20 11 

Figure 7: participation of women on onion transplanting activity. 
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3.14 Impact of small scale irrigation on cereal crop production 
T-test highlighted that the result can only be sa id to show a s ignificant relationship if its 

calculated va lue is sma ller than its critica l va lue. As observed during the study almost all of 

irrigated plots are permanently cropped. There is no any fallow land in the schemes. The 

ca lculated va lue of sorghum output is greater than that of its critica l va lu e wh ich implies there 

is no significant difference. But by comparing the mean difference, it shows significant 

variation before and after irrigation development. Based on this the test result confirmed this 

difference was statistically not sign ificant at 0.05 level of sign ificance in terms of sorgh um 

output wh ich shows after the development of irrigation the amount of sorghum output become 

decline at increasing rate. This indicates that following irrigation development almost all the 

farm households are changing the type of product in to other horticultural crop like onion, 

tomato, cabbage, mango and salad. In contrast, the monetary value of sorghum output as 

Table 23 reveals that statistically sign ificant at 0.05 level of significant. Even though the 

amount of total sorghum production after the development of irrigation project showed a 

declining trend, the amount of income wh ich is generated by selling sorghum production is 

become increasing trend. These attributed towards for different externa l factors. One of the 

most important determinants factors that looking for increment in price of sorghum 

production; 

I. Due to market situation and price of input and output of the commodities, which implies 

that the market price of output is, become increase. 

Generally speaking even if the price of sorgh um become increase, the quantity wh ich is 

produced after irrigation development is shows a declined trend wh ich reveals that those 

fanners in the study area become changing the items of product produced using irrigation . 

Table 23: Comparison of sorgh um production before and after irrigation 

Sorghum after Mean Std. Std. En'or 
t calculated tcritical Df [n·1 J 

irrigation in Obs. Difference Deviation Mean 

quantity Vs 
Sorghum before 30e 18) 
irrigation in 

-.33333 10.63844 2.50751 1.7396** 0.4479 17 

I auantitv 
Sorghum after 30(18) 2171.389 1033.802 4386.05 0.0254* 1.7396 17 
irrigation in birr 
Vs Sorghum 
before irrigation 
in birr 

Source: survey result 2011 * *No\ significant at 0.05 level of sigl1ilicant level * sign i ficcml at 0.05 leve! of sign ifi cant 
( ) total sample number of cereal crop producers, outsides ( ) total number of sample 

50 



According to the result of pa ired t- test value (Table 24) showed that the critica l val ue ofTeff 

product is greater than that of its calculated value which refers stati st ica lly sign ifi cant 

(p<O.05). However, by referring the mean di fference of Teff output before and after 

development of irrigation it showed that the output of Teff production after irrigation 

deve lopment s light ly decl ine but regard to the monetary va lue ofTeff product it is statistically 

significant. Th is attributes due to market factors. It is true for maize production. As Table 25 

showed though mai ze output statistica lly significant, but by comparing the mean output of 

maize prod uct after irrigation development become decline but it is not true for monetary 

value of maize which implies after irrigation development showed increasing trend (Table 24 

and Table 25) showed that the tota l cereal crop become dec line. This showed that farmers 

through time there is a shift in farm households' crop choice decision towards highly priced 

and marketab le agricultura l products. The farmers themselves witnessed, it has a positive 

impact on their income as well as on the living standard of thei r famil ies. However, one thing 

to note in th is case is, the level of magnitude of benefit accrued to the benefic iary farmers 

significantly depends on market. 

Table 24: Comparison ofTeffproduction before and after irrigation 

Teff after irrigation in Mean SId. Deviation Std. En'or 'calculated lcrilical Of[n-I] 

quantity Vs Teff Obs. Differenc Mean 
e 

before irrigation in 30(16) -U1 25 1.35247 .338 12 0.00073' 1.753 15 
quantity 

Teff after irrigation in 30(16) 834.3750 952.3 1626 238.07906 0.00 159' I. 753 15 

birr V Teff before 
irrigation in birr 

SOllrce: suncy resul t 2011 * Significant at 0.05 level of significant level * * not significant at 0.05 level of 
signi ficant. () total sample number of cereal crop producers, outsides ( ) total number of sample 

Table 25: Comparison of maize production before and after irrigation 

Maize after Mean Std. Std. Error tcalculated 'crilical Ol(n- I) 

irrigation in Obs. Difference Deviation Mean 

quantity Vs 
30( 10) -3.45000 6.0205 1.9038 0.05 16952' 1.833 1 9 

Maize before 
irrigation in 
quantity 
Maize after 30( 1 0) 360.00000 442.7 1887 140.00000 0.0150585' 1.833 112923 9 

irrigation In 
birr Vs 
Maize before 
irrigation in 
birr 
Source: survey result 20 11 * Slgmficant at 0.05 level ofs lgnl1icant level ** not slgmficant at 0.05 level or 

signi fieant ( ) total sample number of cereal crop producers, outsides ( ) total number of sample. 
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As indicated earlier, because of irrigation deve lopment fa rmers have shown interest in 

plant ing horticultural crops like on ion, tomato, and fruits than cerea l crop production. As 

indicated in table 10 farmers are looking for diversification of crop produced in the ir plot. 

According to table 26 reports 83.3% of the respondents sa id that fo ll owing irri gation 

development they were reduced the amount of cerea l crop production only 16.7% of the 

respondents are produced using irri gation. In contrast a lmost a ll of the tota l fa nners are 

produced horticultural crops us ing irrigation which accounts 93.3%. 

On the other hand farmers noted that they do not give more emphasis to grow perennia l 

horticu ltura l crops because it requires long time for maturity and production and this is not 

tolerable for subs istence farmers whose li velihood is highly dependent on fa st growing 

seasonal crops. As Table 26 revea ls that only 10(33.3%) from the respondents sa id that they 

were produced cash crop production using irrigation such as co ffee and chat. It is lower than 

that of horticu ltural crop production in general in the study area case. That is why only very 

few farmers planted mango, coffee, chat, and papaya to a lesser extent produce on the borders 

of their plots. The volume of production is also very low therefore it is mostly consumed in 

the household . In overa ll the study conclude that from those of different types of crops whi ch 

are li sted on Tab le 26 horticultural crops were produced by many fa rmers us ing irrigation in 

better cond it ion than that of the other type of crops. 

Tab le 26: Compari son of different crop produced using irrigation 

Frequency 
Types of product 

Cerea l C rops(sorghum, Tcffand Val id Percent Total 
maize) Percent 

Yes 5 16.7 16.7 16.7 
No 25 83 .3 83.3 83.3 

Total 30 100.0 100.0 100.0 
l'lorticultul'al crops(Fruits lwd 

Vegetables) 

Yes 28 93.3 93.3 93.3 
No 2 6.7 6.7 6.7 

Total 30 100.0 100.0 100.0 
Cash crop p"oduction(Ch:lI and 

Coffee) 

Yes 10 33.3 33.3 33.3 

No 20 66.7 66.7 66.7 
Total 30 100.0 100.0 100.0 

Source: sur ... 'cy res ult 2011 

3.15 Farmer's income generated from fruit and vegetable 
In a ll the study area, there is no organized marketing system for agri cultura l product. Yie lds 

are sold individually at the usua l market pri ce at the fa rm. Buyers come to the field and set the 
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price of agricultural product and also farmers are se lling by near market by transporting 

through camel, donkey, and vehicles and sometimes human portage was used mainly to 

transport light weight. The price fluctuation is high for some crops like onion, tomato, and 

potato which sometimes bankrupt the farmers. In some season, prices shoot up and lucky 

farmers benefit a lot. For instance the price of on ion not only in the study area but also 

throughout Ethiopia in recent year showed fluctuation in general such as the price o f onion in 

the study area during field obse rvation was 300 to 550 birr per quintal, the price of tomato is 

varying from 300 to 500 birr per box. According to (Table 27) the income which is generated 

from fruit and vegetable before and after irrigation development showed s ign ificant 

difference. This implies after irrigation development the income is become increase. The 

increase in income from fruit and vegetable is due to that of irrigation development far mers 

are reducing the amount of cereal crop production such as sorghum, maize, and Teff because 

those cerea l crops is more available for home consumption not for market purpose. As survey 

result on (Table 23 , Table 24, and Table 25) showed that the amount of cereal crop after 

irrigation development slightly decreases. However, due to lack of storage and transport 

facilities, perishable vegetables are highly sens itive for marketi ng s ituation. Fruit and 

Vegetables output are so ld at the farm with prices fixed by the buyer in all the study area. 

Only small number of farmers tried sells their product at Kombolcha, Dess ie, Addis and 

Mekelle markets. 

Generally speaking the amount of income generated by fruit and vegetable after irrigation 

development is greater than that of the income generated by fruit and vegetab le before 

irrigation development. 

Tab le 27: Comparison of income generated from fruit and vegetable before and after 
irrigation 

Fruit and Vegetables before irrigation(M) Fruit and Vegetables after irrigat ion(M) 

Minimum Maximum Mean Minimum Maximum Mean 

75.00 3000.00 766.2500 1070.00 255000.00 19594.0000 
. , Source. SUI \ ey I esult 2011 l\I Incom e 

3.16 Tr:msport situation in the study area 
The means of transportation for commodities farmers' product in the study area are camel, 

donkey, vehicle and human portage. 

As can be seen from Table 28 only 9 (30%) of the respondents have faced transportation 

problem. On the other hand 70% of the respondent said that there is no transportation 
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problem. Genera ll y speak ing in the study s ite all the farmers have not serious transportat ion 

problem. Though there is no much more transportation prob lem in the study area, 30% of the 

respondents are exposed to transportation problem. T he survey result on Tab le 29 showed that 

there are different causes of transportat ion problem ; 

I. Hi gh cost of transportation is the first cause of transportation problem which aggravated 

(20% from the respondents) fa rm ers are enforced to pay 10 - 20 birr per quintal to nearby 

market to 30-60 birr per quinta l to di stant market for transportati on(to rent camel, vehic le, 

and donkey) purpose to se ll the ir product in the market. 

2. Bes ide high transportation cost of agricultural output, 10% from the respondents a lso 

exposed to the absence of transpOlt ati on problem (see Table 29). This implies that s ince 

most farm area are far apart from road infrastructures, most of farmers are enforced carry 

thei r agricul tural output to se ll in the market. Due to th is the perishable item of 

agricultura l output are losi ng its quality in particular total damagi ng of output in genera l. 

Table 28: Transportation Problem 

Transportation Problem Freq uency Percent Total 

Yes 9 30.0 30.0 

No 2 1 70.0 70.0 

Total 30 100.0 100.0 

SOUfce. S UI vcy I esult 2011 

Table 29: Cause of transport Problems 

Cause of Transportation Problems Frequency Percent Total 

high cost of transportation 6 20.0 20.0 

lack of transp0l1ation 3 10.0 10.0 

Total 9 30.0 30.0 
., Source. SUI ley I csult 2011 
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4 CHAPTER FIVE: CONCLUSION AND RECOMMENDATION 

4.1 CONCLUSION 
Irrigation can bring about increased agricultural production thereby improve the economic 

and soc ial wellbeing of the fa rmers. For meeting the growing demand for food in the short run 

and long run food security, small scale irrigation has immense co ntribution in achiev ing the 

objective . It is one o f the options which increase yie ld, fac ilitate di versification, reduce 

rainfa ll risk, and create employment opportunities. Thus it is an important indicator of 

econom ic development and brings sustainable agri culture deve lopment. 

The study of two small sca le irrigation schemes in the study area has revea led some factors 

that are important for the successful implementation of small scale irrigation sc hemes. But 

issue which is re lated to the capacity of reservoir to store suffi cient amount of water, way of 

irrigation water di stribution system to users, lype of crop planted (crop) frequently on the 

farm land, market s ituation (di stance from fa rm land) can affect the sustainability of 

irrigation. 

The study revea led that fanners have started to grow crops which were not previously grown 

in thc arca. Following these it also found that it has a pos it ive impact on the ir incollle as we ll 

as on li vi ng standards of the ir famili es. Hence, fa rm household depend more on the 

producti on from their irrigated fi eld, which enabled them to harvest more than once pre a year 

round. As Table 11 indicates that a ll the sampled respondents responds that fo ll owing 

irrigation development a ll the farm households produce more than once per a year. 

The fi nd ing of the study a lso re lated with the assumption that irrigation agriculture demand 

more labor person- day than before irrigation deve lopment agri culture. As Table 20 indicates 

that the average hired labor person days used per one cropping season specially for sowing 

(transplanting), weeding, ha rvesting, threshing in the study area was around 91 persons. It 

indicates that each samp led household was used at list 2 hi red labors for each acti vi ty in one 

crop season. 

Though the participation of men in the study area was s ignificant ly higher (80%), women also 

involved in irrigated agriculture in male and fe male headed house hold . 20% of fe male headed 

househo ld in the study area was practice irrigation due to irrigat ion agriculture needs more 

labor, financial problem and unsafe timing of irrigation water. 
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The study has ensured that the role of irri gat ion development was increas ing food suffic iency 

level of household after irrigati on deve lopment 83.3% of sampled household produce 

sufficient amount of food consumption, increasing income level, asset build ing such as house 

construction for rent, saving account and creation of employment 0ppOltuni ty. Reduction of 

food insufficient level of household was resulted by irrigation affirms that economic well 

being of the society in the study area was significantly better than that of after irrigation 

development. As Table 16 portrays that 93.3% of the farm households experienced improv ing 

in their economic well being after it implementation. 

Prior to the development of irrigation dry season cultivation was not common, as most fa rm 

households are remain idle up to the main rain season in Ethiopia, but after the introduction of 

irrigation, farmers started to produce high va lue horticultural and profitable crop such as 

onion, tomato, tobacco, which account 300-350 birr per quintal, 300-500 birr per box, and 

1000 birr per one bundle respectively both dry and wet season, which enabled them to create 

employment opportunity for a considerab le number household family member and additional 

labor employment for the non user group. 

This study confirmed that access to irrigation development in the study area have major 

impact. This are not only an increase in household farm production, income, farm labor 

employment opportuni ty and hired labor employment, but also have significant im pact on the 

overall rural economy as absolved from analytical frame work. Therefore, the finding of this 

study concluded that introduction and expansion of irrigation is economica lly va luable and an 

impoltant mechanism in fulfilling food self su ffi ciency in the study area particularly and 

development process in Ethiopia in general and support for further expansion of irrigation 

development. 

In addition, this study also concludes that irrigation development has pos iti ve role in 

di versification crop intensity. It confirms that the proportion of farm household extremely 

di versi fy significantly higher in comparison to the pre irrigation status. Furthermore, crop 

diversification has leading to some additional income gained from the sale of dry season 

horticultural production (l ike onion, tomato tobacco, sa lad, banana, and mango) that increased 

beneficiary consumption levels. However, for the sustai nab ility of mai ntaining this benefi t in 

the future, supplying of fert ilizer, herbicides, pesti cides, modern technology, store and strong 

extension SUppOlt from DA is play ing a crucial role. 
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The studies also conclude that from the output perspective an in vestment on irrigation 

development is become profitable. As can be seen an analytical frame work and 83.3% from 

respondents produced after irrigation development was significantly better compared to pre 

irrigation development. However, the majority of farmers didn't produce three times per a 

year. These due to different factors; 

First, due to the less amount of irrigation water, it didn't reach the intended beneficiaries, 

Secondly, majority of farm household didn't consider crop water requirement, 

Thirdly, due to improper design and site selection, the reservoir was silted by soil , 

Fourthly, week extension support and irrigation water management in collaborat ion with 

coordination among stakeholder were contributing factors for the poor performance of 

irrigation in the study area. 

4.2 RECOMENDATION 
General ly the introduction of irrigation scheme impact in the economic progress of the area is 

undeniable. However the attained economic progress is not the ultimate one. To attain the 

maximum economic benefit from the introduced scheme this study gives the following 

general recommendations: 

Problem such as lack of market information and the absence of market intermediaries will 

need to be addressed. Supplying input, improved seed, pesticides, herbicides, will need to be 

strengthened, establ ishing market link between input suppliers and farmers. Government 

should give special attention for agribusiness and agro-industrial enterprise and giving 

emphasis on small-scale industries that used for diversifying food and agricultura l product, 

supp lying agricultural input, and providing transport and marketing service. In over all , the 

development of effective market information system shou ld be promoted. 

Although mainly irrigated farmers fulfill their food security condition better than compared to 

the situation before implementation of irrigation schemes. However, for the sustainable food 

self sufficiency of farm household, there should be given special attention for further 

expansion of small sca le irrigation schemes not for the study area but also throughout the 

country. 

Almost all the farm household perform the farm activity by their own, these reduce the 

amount of better output. Therefore, improved and well organized advice and training should 

be given for farmers by DA and Woreda agricu ltura l and irrigation expert. These lead to 

better skill of farmers to apply input for better yield performance. 
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Water user committees in coord ination with DA ex pelt are in charge of coord in at ing and 

managing in irrigation schemes but the user grou ps are not transparent to use their share of 

water. Therefore, the concerned individua l should creating trust between farmers committee 

member for actively participating in management of their schemes for equity di str ibution 

irrigati on water for all user group. 

Better training of farmers an improved agronomic practice, crop rotation and irrigat ion 

practice will need to increase or diversify crop productivity and for sustainab ility and 

profitab ili ty of small sca le irrigation schemes. In addit ion to these tra ining, capac ity building 

and motivating DA and committee member will essentia l to increase the farmers 

understandi ng and capabil ities to effectively assist farmers. 

To make irrigation investment more achievab le, special attention should be given to 

strengthen the capacity of the existing extension system by ass ign in g additional extens ion 

agents as well as equipping them with necessary technology. [n addition, knowledge and ski ll 

in select ing agronomic practice, pest and disease management and post harvest management 

should be enhanced. 

Effective and efficient use of irrigation water system should be promoted to avoid irrigation 

water inequality among user farmers and a lso involvement of communities should be given 

because they are playing a crucial role in irrigation development. In add ition involvement of 

NGO in irrigation deve lopment should be en hanced. 

Establishing water use fee should be promoted for wIse use, conservation and better 

community responsiveness. 

Labor intensity and agricultural productivity was s ignificantly high on irrigated fie ld, hence 

the benefit of irrigation can spread to the non irrigated household through market for labor, 

food and other benefit. Therefore, attention shou ld be made in improvement of infrastructure 

as we ll as creating market lin kage. 

Different type of crop has d iffe rent amount of water consumption rate. Therefore, the 

concerned body should be design rule and regulation that enforce crop rotation. 

Genera lly speak ing more effort ex.erted by both governm ental and NGO to provide traini ng 

more frequently to enhance the understand ing of beneficiary farm household on how to use 

irr igation water, effective ly and effic iently and raise the awareness of fanners about the 

benefit and contribution of small scale irrigation in general. 
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6 Annex I 
Questionnaire 

Dear respondents 

This questionnaire is formulated to collect factual and relevant data that will help to identify 

the impacts of small scale irrigation on socia l as well as economic development of the society. 

The information you offer wi ll be kept confidential. Therefore, you are kindly requested to 

answer the questions below carefu lly and responsibly. 

I. Personal information. 

I. Sex female = male 0 

II. Age below 25 years D 25-30 years D 30-40 yearsD above 40 years 

III. Education level: literate Dilli terate D 

IV. Fami ly status 

Fami ly Member Age Palticipation 

In irrigation 

Father 

Mother 

Son 

Daughter 

V. other Income source (before and after IrngatlOn schemes) 

Income Before irrigation After irr igation Difference 

source 

Quantit Value in Quantity Value in In In birr va lue 

y birr birr quantity 

Salary 

Cattle 

Beeh ive 

Wood work 

Other 

I. VI Family land holds In hectares. 
A.0.25h. B. 0.5h . C. > I h. D. < 0.25h. 

VII. How many hectares of land actually irrigated by the schemes? 
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2. Are you aware of irrigation project in your area? 
YesD NoD yes=O no= 1 

3. Are you, as a family capable of irrigating the whole land you own in the command area? 
Yes D No D yes= 0 no=1 

4. How could you compare your econom ic well being before and after the introduction of 
irrigation? 
A. before irrigation = I B. after irrigation =2 
Why? 
5. How many times did you produce from your farm land at present? 

A. twice a year = 1 B. once a year=2 C. trice a year =3 D.other=4 

6. Is there equal distribution of water in the schemes? 

YesD No D yes=O no=1 

7. Ifnot, what do you think is the reason for the inequality? 

8.If there is inequality, which group of people get more and which group of people get 

less? 

Who get more 

Who get less 

9. Would you say you spend more time now in the field compared to that of before the 

introduction of irrigation schemes? 

YesD NoD 

10. If yes, why? 

I f not, why not? 

yes =0 no= 1 

II. Participation offamily member on different irrigation activities? Put a t ick mark as 

appropriate. 

No Types of Husband Wife Child ren Relatives labor 
activity 

I Land 
preparation 

2 Sowing 

3 Weeding 
4 Watering 
5 Harvesting 
6 Threshing 

7 Crop residue 
piling 

8 Others 
Husband= l, w lfe= 2, chddren=3, relatlves=4, labour=5 

I 

12. How would you evaluate the amount of production of your land per year before and after 
the introduction of the irrigation schemes? 
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No Type of crops Before irrigation After irrigation Differenc 
e 

Quantit Value in quantit Value in birr In quantity Value 
y birr y in birr 

I 
2 
3 
4 
5 
6 
7 
8 

13. Is there variation in item of the product after irrigat ion? 
Yes D NoD yes =0 no=1 
14. What are the im pacts of irrigation project on your household food security? 
A. more food secured = I 
B. less food secured =2 
C. no changes =3 
15. What positive and negative effects does the irrigation scheme have on you as farmer? 
Posit ive ------------

Negati ve------------
16. What crops are you grow in g using irrigation? 
17. Do you think that what you produc ing at present are the most profitable? 
Yes D NoD yes =0 no= 1 
18. If yes, what crops do you th in k are profitable? 
19. Do you sell or consume your irrigation product? If you se ll , are you selling at the nearby 
market and/or to a c ity/town nearby? 
Why you sell ? 
20. Have you faced transportation problem wh il e selling your prod uct? 
YesD NoD yes =0 no= 1 
2 1. If yes, how? (Costly transportation cost and/or lack of transportation) 
A. costly of transportation= I B. lack oftransportation=2 C.lack of infrastructure=3 
22 . Did you have any confl ict with any concerning land use? 

Yes D No Dyes =0 no= 1 
23. If yes, what is the reason for conflict? 
24. Do you know, what crops have been recommended for prod uction for your schemes by 
designer? 
YesD No Dyes =0 no= 1 

25. If yes, do you use the recommendation? 
26. Are you settle for long period of time near your farm area? 
Yes D No Dyes =0 no= 1 
27. If yes, what is the reason? 
28. How do you sell your irrigation crop prod uction? 
29. Have you ever taken training and/or technical support related to irrigation? 

Yes D No D yes =0 no= 1 
30. How do you see the knowledge and skill on crop farming after and before irrigation? Put a 
tick mark as appropriate. 
I. Exce llent 2. Very good 3.Good 4.poor 
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N Descri ption Before irrigation After irrigation 
0 

I 2 3 4 I 
I Plowing 

2 Seeding 

3 Weeding 

4 Threshing 

5 Good qua lity seed 
selection 

6 Seed reserve capacity 

Please, put your JustIficatIOn for your choIces as "reasons for 30" 
Interview guide for woreda and zonal agriculture office 
Dale, _ ___ _ _ __ _ 

2 3 4 

This interview gu ide is prepared to get elicit information from Zonal and Woreda agricu ltural 
and water resource bureau, Zonal and Woreda health office. 
I . Personal data 

I. Sex female 0 ~O malecJ ~ I 
II. Age below 25 years 25-30 years 0 3 1-40 years 0 Above 40 years 

III Ed ucation leve l: Certificate 0 Co llege diploma 0 First degree 0 MAiMsc 0 
iv.Yearofservice: below60 6-10 0 11-1 50 16-200 above200 
2. Are the farmers aware of the irrigation project in their area? 

YesO NoD yes~O no~ 1 

3. What are the mai n objectives of irrigation project? 
4. Do you thin k that the project is in the right direct ion meeting its objective? 
Yes 0 No 0 yes ~O no~ 1 

5. If yes, what are your indicators? 
Ifnot, why? 
6. Do farmers in the irrigation area plant crops as per the recommendation given by the 
feas ibil ity study report of the project? 
7. Do you quantify the productiv ity ufthe irri gation scheme? 
Yes 0 No 0 yes ~O no~ 1 

'f' f d h 8. If yes, can you i Ive me some 111 ormatIon 0 crop pro uctlon per ectare? 
Crop type Production 

Minimum Average Maximum 

~--

9. Can you describe the kinds of re lationship your fa rmers have with the irrigation project? 
10. Is irrigation proj ect gender specific? 
II . Have you noticed any employment oprortun ity because o f the irrigation scheme? 
Yes O NoD yes~O no~ 1 
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12 I f yes can you give me some information on employment pattern? , 
Employment 

Min imum Average Maximum 
Before irrigation scheme 

During construction of the irrigation scheme 

After Irrigation scheme construction 

13. Do you think, apart from employment, do the non-user groups benefited from the 
irrigation Project? 
If any, please explain. 
14. How cou ld you rate the economic wellbeing of the farmers after implementation of the 
irrigation project? 
A. it was insignificant 
B. it was better. 

Part II. Interview check list for health office. 

Dale, ___ _ ____ _ 

I. What negative and positive effects have the project on fanners? 
2. Do you th ink irrigation could be the source of any water related and/or water borne 
diseases? 
3. If say yes, have you ever experience any water related and/or water borne diseases in this 
area? Please list them. 
4. Were these water related and/or water borne diseases seen in the area before the 
introduction of the irrigation scheme? 
5. If yes, how do you rate their incidence and intensity of occurrence before and after the 
introduction of the irrigation scheme? 
6. Have the dwellers of this area lost some of their income in these health related diseases? 
6. If yes, list the amount of money (birr) per year? 
Part III. Interview checkli st for DA Expert 

Dalo, ________ _ 

I. How do you help the irrigation users? 

2. Have there been any conflict pertaining to irrigation in the schemes? 

3. Do you make decisions pertaining to irrigation on your discretion or have to wait for 

gu ideline to come down from Woreda office? 

4. What is the relation between the Woreda agriculture office and the irrigation schemes? 

5. What have people gained because of irrigation introduction? 

6. How water allocation and distribution to users? 

7. How is land distributed to irrigation users? 

Thank you!!! 
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