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Abstract 

Irrigation development has been identified as an important tool to stimu late economic growth and rural 

deve lopment, and is co nsidered as a cornerstone of food security and poverty reducti on in Ethiopia. Whil e 

a lot of effort is being exerted towards irrigation development, litt le attempt is being made toward the 

Sllstainability of already constructed schemes. This study is an attempt to show whether already 

constructed scheme is sustainabl e or not, in the case of Ned hi Gelan Sedi SS I scheme in Eastern Orom ia 

Region, Deder Di strict, which was selected purpos ive ly. Therefore, the major concern of this study is to 

identify Sllsta inability of the scheme from socio-cultural, environmental, physical, fin ancial , insti tuti onal 

and comm unity empowerment aspect .To realize these objectives, structured househo ld survey 

questionnaires, semi-structured interviews, group discussions, fi eld observations and literature were used. 

For household survey questi onnaires a total of 88 sampled households were randomly selected. 

Phys ical stability, efficiency of the scheme, environmental protection, productivity, equity, coll ective 

action system resilience and re levance are those categories ' that a re se lected to ind icate practices under 

which we will feel confi dent that the system should continue to exi st and to function, at least for time­

span of20-30 years. Categories are further expressed by arou nd 36 indicators. By using the com puted Ves 

or No response of the sampled household, rated scale of each category was calculated fro m rated scale of 

indicators. Finally, average va lue of all categories was taken to be the susta inability index of the scheme. 

The study indicates that, the approach of intervent ion was not palt icipatory. The communit ies did not 

participate during study and construction period and no handing over of the project to the community. 

Elected comm ittees were not representative of all v ill ages, and at this tim~ water distribution, mass 

mobil ization for maintenance and confl ict resoluti ons were handled by traditi onal water leader Malaqa 

that are limited in their own vill age. Equali ty in water distribut ion is non-existence. Even if IF AD di d the 

demonstration, the resu lt was not sati sfactory. Land scarcity is num ber one problem in the area. Siltation 

of head work and damage of col um n of flume is a lso a seri es issue that needs immediate solut ion. 

Watershed management must be practi ced in the area. 92 percent of sampled households are not paid and 

will ing to pay operation and maintenance costs, water fee costs and project recovery costs, which show 

weakness of financia l viabil ity of the proj ect. 

As a resul t, the key fi ndi ngs of the study reveal that the sustai nability index of the scheme was 1.31 whi ch 

shows value approach to unsustainable condition, an outcome of lack of equitabl e resource distri bution, 

which create lack of co llective action towards the scheme susta inabili ty issues, especia ll y for operati on 

and maintenances that harm stabi lity of the physical capital by mini mizing the efficiency of the scheme, 

coup led with low protective act ion of the environment, aggravate the problem and fi nally systems are no 

longer to de li ver their benefit and the people are also no longer to devote necessary efforts to key 

activities and sustainabili ty of the system become under questi on even fo r this generation. 

The supports from IFAD would have been more rewarding, if it is coupled with improvement of the 

cond ition of physical stabili ty of the scheme with maintenance and establ ishment of representative WUA. 

Moreover, to improve the economic and env iron mental sustainability of small scale-i rrigation schemes, 

in stitutional support (input supply, output marketing and cred it services), trai ni ng of farmers on improved 

crop and water management issues, regu lar supervision and monitori ng of scheme activ ities are crucial. 



1.1 Background 

Chapter 1 

Introduction 

In sub-Saharan Africa, agriculture accounts for approx imately 70% of the economically active 

population and it remains a very important social and economic sector. In this part of the world, 

rain-fed agriculture is large ly dominant: food security and income of rural populations are 

vulnerab le to rainfall variability, and food production is often less than the requirements of 

growi ng population. The volatile rains and so il degradation pattly explain the stagnation of 

agricultural yie lds, one cause of the chronic food deficit (FAO, 2006). 

According to FAO, irrigation increases yields of most crops by 100 to 400% and over the next 22 

years, 70% of gains in cereal production are expected to come fro m irrigated land (FAO, 

2003,I).This indicates that the contribution of irrigated agriculture to food securi ty throughout 

the world is undeniab le. In developing countri es, up to 85% of the ava ilable water is used for 

agriculture (FAO, 2003,29). The average rate of irrigation development of the sub-Saharan 

Africa countries from 1988 to 2000 was 43,600 ha/year. If this rate is continued, then an 

add itional I million hectares of land will be brought into irri gation by the year 2025 (FAO, 

2003) . 

Ethiopia is one of the SSA countri es characterized by low standard of living and widespread 

poverty. Agriculture is the mainstay of the rural population and the sector plays a vital role in the 

national economy. The sector contributes almost 41 % of the gross domestic product (GDP); 90% 

of the foreign exchange earnings and employs, almost 85% of the total population li v ing in rural 

and agricultural secto r (FD RE, 20 10). Improving this sector ensures food security, improves 

li ve lihoods and alleviates poverty of the rural community in the country. 

It has been clearly and loudl y stated that if Ethiopia is to feed its ever increasing population, 

lessen risk of catastrophes caused by drought, continuous and extens ive effort need to be made 

towards developing irrigated agricul ture and intensifying agricultural production. That is why, in 

add ition to ex isting schemes, the government prepared a 15 years water sector plan to develop 

471 ,862 ha of irrigation farm out of which 225,763 ha is sma ll sca le and 246,099ha is large sca le 

(Mo WR , 2002). 
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Simi larl y, to enhance the use of country's water resources under S year plan of Growth and 

Transformation Plan (GTP) at this moment, expansion of small sca le irrigation will be given 

priority wh ile due attention wi ll be given to medium and large scale irrigation to the extent 

possible (FORE, 20 I 0). 

When one observes the substantia l development of irrigation in the country as compared to the 

status of the deve loped one in the past, a question on sustai nability of existing irrigation schemes 

is ra ised. 

According to IWM I work ing paper inventory out of 193 SSI projects, only 6 are underutili zed, 

108 project function ing, 9 under design, 38 projects actua l command area, 32 project design area 

are not ava il able (Awulachew .et.al , 2006). 

The situation in Oromia is not different. The analys is made by OIDA in its annual report, in 

2000, is quite worrying concerning the future of modern irri gation schemes. It states that: 

v' 40% of the irrigation schemes managed by a Water User Assoc iat ion are under 

exp loitati on in Oromiya region. 

v'The cult ivated area under irrigation represents SO% of the area from irrigation 

infrastructures. 

v' IS irrigation schemes, equ ivalent to about 2, I 12 ha are totall y abandoned ( IODA, 2000) . 

1.2 Statement of the problem 

Even if Ethiop ia has a substantial potentia l for irrigated agriculture assessed both from availab le 

land and water reso urce view point, the bulk of this potential is sti ll untouched .For example, the 

developed irr igable land was 2.S % of the potential land fo r irrigation and in 20 1411S the plan 

target will be 7.S% by taking 2009/20 10 as base line data (FORE, 2010).This shows that 

concerted effort is underway by the government of Ethiop ia to expand irrigation of a ll categories 

including rain-water harvesting with the prime purpose of overcom ing the prob lem of food 

insecurity, extreme rura l poverty, and to promote economic dynamism(FD RE, 20 I 0). 
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In line with the development objective of the country, the regional government of Oromia is also 

promoting SS I development, so as to increase and stabil ize food production in the region. It is 

with thi s aim that Nedhi Gelan Sadi small scale irrigation was developed from traditional water 

use to modern scheme in Nedhi Ge lan Sedi PA, Deder District, East Harerghe zone of Oromia 

Region with the budget from International Fund for Agriculture and Development (IFAD) in 

200 I. The command area and beneficiaries are 75 ha and 375 household (HH) respectively 

(OIDA, 2001). 

The analysis of project design papers reported that, improving farmer welfare can be achieved, if 

schemes are designed properly, constructed properly and managed according to specific set of 

key management objectives, which must be achieved with in the context of effective 

organizational coordination and farmer participation (OIDA, 2001). But, the afformit ioned 

farmer participation and effective organ izationa l coordination is not actualized. 

Due to these, even if some technical changes are effective at the end of the construction, still 

there are gaps between intended and actual result of the project. For example, weakness of the 

institutional set up, weak economic condition, lack of environmental conservation that cause 

siltation and damage to the physical structure , absence of equity between social in water 

distribution, poor water management, lack of irrigation schedul ing according to design paper, 

lack of proper operation and maintenances that brings low performance of the systems and cause 

food insecurity in the area, that indicate the output was not as expected and production of the 

scheme is not so much different from the traditional use. 

One of the pressing challenges of the intervention in SSI development made in Ethi op ia in 

general and in Oromia in particular, focused only on improving and expansion of the physical 

structure of existing traditional small-scale irrigation schemes. That is why sustainab ility of 

ex isting small scale irrigat ion schemes is not as ant icipated as the planning and appra isa l stages 

(Lei iso, 2008) . 

This is a dilemma for professionals in the water sector that the country's limited resources are 

al located to reduce the chronic food security problem, but cou ld not result in the desired change. 
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Eventua ll y, this is an area of concern regarding what should be done and what type of strateg ic 

plan to be deve loped in the future. 

Many researchs have been done on performance evaluation of small sca le irrigation project; but 

most of them were in central part of the country and focu s on physical and technical evaluation 

of the scheme. Since irrigation system var ies depending on the prevailing practice, 

environmental and socia l cond it ion, factors affecting the continued use of irrigation projects in 

the background of limited resources are not adequately and systematicall y studied in the study 

area. 

Hence, it is clear that there is a lot to be done in search for some set of institutional, socia l, 

environmental and economical pract ices under which we feel confident that, the system will 

continue to exist and funct ion, at least for the t ime intended during the planning stage of the 

project by understanding the past and current s ituat ion of the scheme. Therefore, thi s speci fi c 

research is designed to generate location spec ific data on susta inability of irrigation scheme in 

the a rea and this is the dri ving force for th is research. 

1.3 Objectives of the study 

The general objective of th is research is to study the sustainability of Nedh i Ge lan Sedi small 

scale irrigation scheme in Deder Woreda, Eastern Oromia. 

The specific objectives are: 

~ To assess the situation of irrigat ion system of the site under study. 

~ To find out fi nancial susta inability of the scheme. 

~ To assess technical and soc io-cultural sustainabi lity of the scheme. 

~ To see environmental sustainability of the scheme. 

~ To see the ro le of community participation in sustaining the system. 

/ ' 
/ '. 

/ 
F' c'· . 

/ .. . 
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1.4 Research questions 

The specific questions are: 

I. What is the existing status of irrigat ion scheme in the area? 

2. What are the conditions of the scheme from environmental sustainability? 

3. What are the conditions of the scheme from socio-cultural sustainability? 

4. What are the conditions of the scheme from fina ncial and physical susta inab ility? 

5. Which threat we want to avert is most important? 

6. What are the ro les of community participation in susta ining the system? 

1.5 Significance of the study 

In the development policies and strategies' of the country start ing from SDPRP, PASDEP and 

currentl y under Growth and Transformation Plan (GTP), susta inable deve lopment is a core issue. 

Any statement about sustainability is simply an opinion abo ut what is go ing to be happen in the 

fu ture. Our opinions about future are likely to be better if they are supported by sound data about 

what is happening in the present and has happened in the recent past. From such a data base, 

policy makers or managers may get earl y warnings of changes or trends that may indi cate 

weakness of susta inabi lity. 

Thi s shows that, learnin g from the past is crucial and therefore, thi s particular research make a 

bit contribution to ex isting stock of knowledge and practice on susta inabili ty of SS I schemes in 

Nedhi Gel an Sedi Area. Thus, Local Government, NGOs involved in the promotion of SSI 

deve lopment in the area and communities in particular, are expected to ga in some valuable 

in formation for future use. Beside the above advantage, since there is no any research which was 

undertaken in the study area on SSI development, it generates some of li terature of SS I 

susta inability of Deder Woreda in Ethiopia. The study also paves the way for other researchers to 

do more comprehensive research in the area. 
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1.6 Scope and limitation of the study 

The study spec ifi ca ll y focuses on assess ing susta inability cond ition of Nedhi Ge lan Sedi small 

scale irrigati on schemes in Deder Woreda. It is delimited to Nedhi Gelan Sedi small sca le 

irrigati on schemes. Hence, the results and findin g on the problem and improved situation are the 

re fl ecti on of the stud y area which may be d iffic ul t to rep li cate to other areas of the reg ions. 

Besides, susta inab ili ty of irrigati on scheme is a multidimensional and dynamic concept, whi ch is 

the resu lt of interaction of vari ous factors over a long period of ti me; it was diffi cult to carry out 

in-depth investigation. Househo ld leve l survey output and input data of only one-year peri od 

(200911 0) was used for the analysis. Therefore, th is one year survey data might not be enough to 

capture the intertemporal variations that would happen through time to see the stability of natural 

capital and phys ical capita l as well as the produ cti on yie ld of the area. 

Therefore, fm ther research for bette r understanding will have great importance. Despite these 

limitati ons, the stu dy is expected to generate va luable information which may be of great use to 

d ifferent stakeho lders. 

1. 7 Organization of the thesis 

The remaining chapters of the thesis are structured as fo ll ows. Chapter two review of theoretical 

and empiri ca l literature re lated to irri gation schemes and agricultu re are presented. Chapter three 

and four dea l w ith the research methodologies and descri ption of the study area respecti vely. 

Chapter fi ve prov ides research finding about susta inab ility of Nedhi Gelan Sedi irrigati on 

scheme. Fina ll y, chapter six summari zes the main find ings of the study and draws the conclusion 

and reco mmendati on. 
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CHAPTER 2: LITERATURE REVIEW 

In thi s chapter, conceptual, theo reti cal, review of prev ious work and analytical frame work was 

organized as fo llows. 

2.1 Definition and Concept Related to Irrigation Technology 

2.1.1 Irrigation 

Irri gati on is defined as the art ifi c ial applicati on of water onto cropland fo r the purpose o f 

satisfy ing the water req uirements necessary fo r growing di ffe rent crops and plays a key rol e in 

stabili zing food production in a number of countri es by e ither supplementing or replacing the 

need for natural precip itati on for the purpose of food producti on (FOA, 1997:7). 

Agai n, FAO ( 1997) defines irrigation modern ization as a process of techn ical and managerial 

upgrading (as opposed to mere rehabilitation) of irrigati on systems combined with institutional 

reforms, with the objective to improve resource utili zation (l abor, water, economiC, 

envi ronmental) and water delivery serv ice to fa rmers (FAO, 1997 in FAO, 2003:5). 

From the above discussion one can understand that, irrigati on facility is the physical structure 

that bring social and environmental component together fo r bringing sustainab le development . 

2.1.2 Small Sca le Irrigation System 

Irrigation systems can be class ified according to size, source of water, management sty le, degree 

of water contro l, source of innovation and type of technology. In terms of management there are: 

governmental managed , farm managed and jointly managed irri gation scheme in Ethiopia (Yusuf 

and Tena, 2007) . Si milarl y Angelle, (2007) pu ts as traditional irrigation schemes, modern small­

sca le irrigati on scheme, modern private irr igati on and public irrigation depend ing on the size and 

type of technology, type of management, degree of water control and size of the land (Angela, 

2007 :28-29). 

Sma ll-scale irrigati on may be defined as irrigation , usuall y on small plots, in which private 

fa nners have the major controll ing interests, and which uses a level of technology that farmers 

can effective ly operate and maintain themselves. An important objective in the promoti on of 

small -sca le irrigation has been to increase fanner' s invo lvement in the design, im plementation 
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and operation and maintenance of irrigation systems. Indeed , small-scale schemes are defined as 

schemes that are controlled and managed by the users themselves (Carter and Howsam in 

Turner, 1994:25 I). 

2.2 History of Irrigation Development 

Over 5000 years ago. runoff irrigation was practiced in Yava, Palestine. At the same time , so­

called hydraulic societies developed in large river valleys, such as the Yangtse in China, Indus in 

India, Euphrates in Iraq and Nile in Egypt. Laws and by-laws regulated the distribution of 

irrigation water, which dominated the life cycle of farmers and citizens alike. Some 1500 years 

ago , the Marib dam in Yemen raised the water level of a non-perennial river to divert floods for 

irrigation purposes (FaA, 1997/98/99: I). 

According to Kloos ( 1990) cited in Andarge, (2009), irrigation in Ethiopia probab ly predates the 

arrival of Sematic speaking immigrants from Yemen and possibly agriculturalists from Sudan. 

Both groups may have introduced seedlplough cultivation and irrigation to Northern Ethiopia in 

the area of thc latcr Axum Empire between 1000 B.C. In the 15 th and 16th centuries, the 

P0I1uguese missionaries Alvarez and Almeida reported the use of irrigation in various localities 

in the northern high lands, and among the Afars in the lower Awash Valley (Kloos, 1990 in 

Andarge, 2009: 13). 

From the above, one can understand irrigation is an age-old art, perhaps as old as civilization. 

Nevertheless, the increasing need for crop production due to growing population in the world is 

necessitating a rapid expansion of irrigated agriculture throughout the world especially small­

scale irrigation. 

2.3. Irrigation Development in Oromia Region (The project site) 

According to the study conducted by Oromia Economic Study Office (1999), the land suitable 

for surface irrigation in Oromia is estimated to be 1.7 million hectares of which only 97,185 ha 

(5.5%) has been developed so far. Out of these developed areas, the share of community 

irrigations constitute 66,224 ha of which 10,820 ha were developed with the help of regional 
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government, 6588 ha were developed by NGOs and 48,816 ha were developed traditionally. The 

amount of water used for the purpose of irri gatio n is only 1.5 % of the tota l 58 billion cubic 

meters obtained from mean annual runoff generated in the Region and 2. 1 bi llion cub ic meters of 

groundwater. 

According to the data from Eastern Hararghe Zone WEMRO, the small-scale irrigation 

developed in the Zone from 1993/4-2002/3 was 58 projects of which 18 are un functional , 8 

under construction and 32 are functional with no indication of its susta inability. Out of the above 

indicated schemes 5 schemes are found in Deder Aana where Nedh i Gelan Sedi is in the account. 

2.4 Survey of Thought 011 S ustainability and Sustainable Development 

Sustainability is a concept on which social and natural scienti sts, and philosophers have 

expressed their v iews from time to time. The word sustainabi lity is derived from the Latin 

sustinere (tenere, to hold ; sus, up). Dictionaries provide more than ten mean ings for sustain, the 

main ones being to "maintain", "support", or "endure". However, since the 1980s sustainability 

has been used more in the sense of human sustainab ility on planet Earth and thi s has resulted in 

the most w idely quoted definit ion of sustainability and susta inable development, that of the 

Brundtland Commission of the Un ited Nations on March 20, 1987: 

"Sustainable development is development that meets the needs of the present w ithout 

compromising the ability of future generations to meet their own needs." 
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Figure I: The three spheres of sustainabi I ity 

Economic System 

Source: Adapted from Barry Dalal-Clayton, (1993), Where A denotes viability, B denotes 

equitability, C, denotes bear ability, D Denote sustainability 

As the definition of sustainable development which is given by Barron, (2006: 12), the 

development is sustainable if it ensures inter-generational equity (passing to future generation as 

much as the present enjoys) and intra-generational equity (sharing what there is between all 

groups) which is also stated on the Rio Declaration on Environment and Development under an 

important guide for public policy. Most definitions stress and recent discussion has crystallized 

around this and that of Brundtland Commission ' s notion. 

Most of the time, some scholar use susta inability and sustainable deve lopment interchangeably 

but according to Barrow, (2006: 12), sustainability is the quantification of status and progress of 

(economical , social or environmental) and it is the goal of the sustainable deve lopment process. 

Thus, the above stated meaning give the overall definition of the term sustainability and 

sustainab le deve lopment and now it is a time to see scale and context of the meaning of the term. 
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2.4.1 Scale and Context 

Susta inability is studied and managed over many sca les (levels or frames of reference) of time 

and space and in many contexts of environmenta l, social and economic organization. The focus 

ranges from the total carrying capacity (sustainab ility) of planet Earth to the sustainability of 

economic sectors, ecosystems, countries, municipalities, neighborhoods, home gardens, 

individual lives, individual goods and services, occupations, lifestyles, behavior patterns and so 

on(Dalo l, 1993) . 

Here Dalol , 1993 understands susta inab ility as a result of "the relationship between 

technologies, inputs and management used on a particular resollrce base within a given socio­

economic context" that have three aspects of systems. Namely; spatial level like starting from 

global, regional , farm, field and individual plants and microscopic which seen in relation to a 

certain time period with taking social, econom ical and environmental dimension in to 

consideration. 

2.4.2 The Concept of Sustainability of Small Scale Irrigation Schemes 

In any assessment of sustainability, an essential first step is to set out a broad vision of what is 

meant by sustainability in that situat ion. Then, start ing with this broad definition, many follow 

up questions can be asked in order to develop a useful strategy. 

The concept of susta inability of SSI can be defined at different levels and in various contexts 

depending on the condition we want to susta in. According to Abernethy, (1994) susta inabi lity of 

sma ll sca le irrigat ion system is the search for some set of policies and practices under which we 

will feel confident that the system should continue to exist and to function , at least for the sort of 

time-span (say 20-30) that constitutes a horizon for this kind of prediction. Here from policy 

perspective the researcher believe that it is sound and then on ly focus on practices on the ground. 

Mo re over the management aspect is what he needs to sustain . 

Whereas, accord ing to Tom et.a!' (1999), Stephen,(2002) cited 111 Yusuf and Tena, (2006), 

Sustainability concept, when viewed with in the context of SSI development generall y refers to 

the long-term ability of the beneficiaries to operate and maintain their schemes profitability with 
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little or no external intervention other than the normal extension services. This shows that the 

structure must be simple to operate and maintained by the farmers themselves which is the 

design aspect. 

Similarly, according to Shah et aI., (2001) cited in Teshome, (2009) viability includes the ability 

of the scheme to generate sufficient income to satisfy the household income expectations of the 

irrigations and cover basic operational maintenance costs of the irrigation infrastructure, while 

not undermining the natural resources (soil and water) and viability was assumed similar to 

sustainability in this context. 

In social case Buydens, (2000) , stress that, projects that keep the poor in their misery, while 

protecting the environment and promoting economic growth, cannot be defined as sustainable 

development. 

2.4.3 Indicators and Measuring Sustainability 

In the past few years, cons iderable attention has been paid to bring into harmony the targets of 

development on the one hand with the consciousness about the environment on the other hand. In 

the following paragraphs a brief description is presented on some general reflections, and 

indicators of sustainability and sustainable development was forwarded as fo llow. 

According to Abernethy (1989), clarity, equity, flex ibility, transparency, compliance with rules , 

conflict resolution , autonom y and decentralization are the eight principles which appear to be 

strongly corre lated with sustainabi lity, especially regarding water resources. 

In similar manner, Ximing .et.al. (200 I), in the context of arid or semi -arid basins where 

irrigation is the dominant water use, sustainabi lity in irrigation water management can be 

indicated by water suppl y reliability, reversibility and vu lnerability, environmenta l system 

integrity , equity in water sharing and economic acceptabi lity. 

Again, according to Garry et.al (2005:64-65) , productivity of the systems, stability, efficiency, 

durabil ity, compatibi li ty and equ ity are indicators of sustainable agricultural systems. Simi larly, 
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existence In the normal environmental state, effectiveness, freedom of action, security, 

adaptability, coexistence and physcological needs are indicators of sustainability of one system 

(Hartmut, 1999). Here there are man y arguments in favors of having one combined or a set of 

many indicators or an intermediate approach to measure the sustainability of the systems (Garry 

et.al. 2005 :60). 

To measure sustainability of the systems, many researcher first collects data of individual 

indicators (perhaps 40-50) and then category indicators are judged from the former (typically 6) 

and then sustainability index of single value are calculated from the categorical indicators as it is 

shown in Figure 3 (Garry et.al. 2005:96). Accordingly, Garry et.al. (2005 :), Campbell et al. 

(1997:), (Letroy et al. 1999:), Meermam et al. 1996:) and Sara et al. 1999 in Campbell et al. 

(2003:) use the above procedure to study sustainability of agricultural systems in different 

country. 

For example, Sara at al. (1999 :) in Campbell et al. (2003 :) , they use in total , 52 indicators on 

the environmental and socio-economic sustainability were used in the study. For the 

sustainability analysis all indicators were divided into 14 categories, where each category was 

supposed to reflect the sustainability of one major part of the farm system and finally the 

indicators were rated on a scale of I, 5 and 10, where 10 indicated a sustainable condition, 5 

indicated a medium sustainability, and 1 indicated a condition that was not considered 

sustainable. 

In similar manner, Maintenance and Rehabilitation project (REMR), has developed a number of 

function-based condition indexing procedures to determine the condition of large, multi-function, 

multi-element structures, (Andersen and Torrey, 1995; Bullock, 1989) as stated in ODA (1997:). 

The principal elements of an asset are assessed using a standard questionnaire requiring a YES or 

NO response to each question and the questions are all formulated such that a YES response 

indicates a defect, a NO response implies no defect. The condition index (CI) is the score 

associated with the element in worst condition. 
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Table 1 Condition index 

Condi tion Index Status 
100-81 Good- A yes response returned for a question(s) related 

to a minor fault . 
No signifi cant structura l deterioration or loss of 
hydraulic fu nction. 

70-80 Fai r- indicates pal1iaJ loss offunction and / or some ri sk 
to the integrity of the structure. Action not immediately 
urgent. 

5 1-69 Poor- A scro us loss of function and lor some risk to the 
structural integrity. Action needs to be taken to prevent. 

<50 Very Poor- effective fa ilure 

Source: (ODA, 1997) 

2_5 Related Empirical Studies on Irrigation 

Currentl y, the issue of irrigated agricu ltural practice by smallholder farme rs is one of the 

development topics In developing countries . This is due to its contr ibution to increase 

agricultural yields and food product ion, income and food security. Thus, in line with th is study 

some related empiri cal studies on irrigation are di scussed below. 

In the stud y designed to assess the economic linkages of smallholders' irr igati on development 

and issues of community management in East showa adm in istrative Zone of Orom ia Regional 

State, Lemma el af. (2004) concluded that commun ity irrigat ion practices that integrate food 

crop, cash crop and li vestock production can help to tackle the existing chroni c food securi ty 

problem and can become sources of employment and income generation for the loca l people. 

Wagnew (2004) conducted a case study using formal survey on soc io economic and 

environmental im pact assessment of four community based small-scale irrigation in the Upper 

Awash Basin of Ethiopia, concluded that, rural cred it systems, institutional support, monitoring 

of irri gation schemes, train ing in water management, marketing and general crop producti on, 

empowerment of loca l communiti es, economic eva luation of optimal plot size, cropping patterns, 

agronomic practices and resources utili zed in the irrigati on schemes were necessary conditions 

fo r viable and sustainab le irrigati on schemes. Further he added that NGO 's that are involved in 

irrigati on deve lopment should come up wi th a clear, transparent and completed handing over of 

up-graded or newly deve loped small-sca le irrigati on schemes to fanners. The estab li shment of a 

14 



system of water user fees , which underwrite and reinforce the value of the resource and provide 

individual motivation for wise use should be promoted. 

2.6 Conceptua l Framework 

Starting from the observation of the failure of a lot of projects cited in the conclusion of the first 

part, and the importance of irrigation development given by Ethiopian government, the follow up 

of such actions seems to be important. 

The concept of sustainable development is an integrating idea and a bridge between conservation 

and development. Depending on the above definition, developing and expressing the clear 

definition of sustain abi li ty ofSSI scheme was a crucial steps. 

Accordingly, from the above discussion on definitions and constraints of susta inability of SSI 

scheme for the purpose of this study, sustainability of SSI scheme can be defined as, the search 

for some set of policies and practices under which we will feel confident that the system should 

continue to exist and to function , at least for the time-span of 20-30 years. Here, from policy 

perspective the researcher believe that it is sound and then only focus on practices on the ground . 

This is to mean that, any sustainable SS I scheme is the one that empower the community, 

soc ia lly acceptable, economica ll y v iable both in generat ing suffic ient income to sat isfy the 

household income expectations of the irrigations and cover bas ic operation and maintenance 

costs, environmentally protective which means not undermining the natural resources (soi l and 

water), the physical structure have stab le and that have good inst itu tional strength. This will form 

the following six pillar of sustain ability ofSSI scheme. 

15 



Figure . 2 The six pi liars of sustainab i I ity of SS I 

Source: Adopted from literature 

Having put out a conceptual statement, a second step is to further refine and expand the overview 

to set out more spec ific areas that req uire in vesti gation. Accord ing to thi s research thi s spec ific 

areas are called categories. The third step is then to choose appropriate indicators w ithin these 

categories, then work together to prov ide a descripti on of the tota l situation . 

In general, to stud y susta inabi lity of the Nedhi Ge lan Sedi SS I Scheme about e ight categories are 

chosen and they are operation ili zed as fo ll ows. 

Relevance of the project for the farmer: it re fe rs to whether the project is important to the 

benefic iaries ' or not and it is hypothesized that if the people have interest and reli ance on the 

project and the purpose of us ing irrigation plot is to produce cash crops as we ll as the constructed 

scheme is simple to ope rate, mainta in and manage besides the multipurpose of the project and 

land tenure secur ity, the project wi ll be im portant for the community. 

Stability of the phys ical constructed structure and natu ra l resources like land and water, so il 

fertil ity from interv iew, productiv ity of the land after participation in irrigation and its stab ility 

are assessed from both direct observation and survey . Here stab il ity is a practice that underway 
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in the area which requires routine record of data but with this respect due to time, finance and 

data shortage, the study only limited to invest igating operation and fu nction of facility in 

cont inuity of water suppl y and ab ility to deliver intended water from head work and conveyance 

systems of the scheme, scarcity of resource (land, water) and their continuity are assessed . 

Collective Action: I r there are collective action towards operat ion and maintenance of irrigated 

water and irrigation infrastructure, stability of system faci lity will be ensured. This means, from 

the very beginning the design and study process should be holi stic in approach. That is, in the 

process of intervention, the approach must permit to clarify the problems in a co ll ective manner 

and not to start with the proposed development so lution to supposed problems. 

Productivity of the project: It can be assessed by survey questionnaires that indicate whether 

fanners ' livelihoods are improved after intervention or not, which depend on intensification and 

abi lity to generate sufficient income for the households . 

Efficiency of the project: These parameters have been subdivided and defined in a multitude of 

ways as we ll as named in various manners. Some of them are conveyance efficiency, 

Distribution efficiency, field efficiency, application efficiency and project efficiency. For thi s 

particu lar research , efficiency was on ly focu sed on conveyance and overall project efficiency of 

main canal. The conveyance effic iency was measured on the main canal by measuring discharges 

at two different points. The discharges were calculated from the velocities of the water flowing 

in the main canal us ing floating materials. The method of discharge measurement is called 

floating method as floating materials were used for ve loc ity measurement. For this particular 

resea rch the measurement of discharge was conducted only on the main canal because of absence 

of secondary and tertiary conveyance systems. Since the main canal had a rectangular lined 

section for part of the system, the test site was ideal for flow measurement. 

Resilience of the system: the resili ence of a system is the rate at which its performance can 

recover after an adverse event. Traditional systems may be more resilient than modern design s, 

since they have evo lved specific responses to cope with the threats that are most often 

experienced in their env ironment (Abernethy, I 994).Thus, in this aspect the above idea are 

assessed based on the situat ion in the scheme. 
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Equity: rules that ensu re each member's contributi ons and benefits are in ba lance is the main 

foc us of th is Category. But with th is part icular research d isparity in water di stribution , gender 

issue was assessed that influence the issue of co llect ive act ion. 

Protection: Sustainable irrigation system should fit in the human, soc ia l and natura l 

environments where it is located , maintaining and enhancing the health of thi s env ironment. Is 

there watershed management and envi ronmenta l impact assessment part in the study and design 

document of the project? Project area so il and water s ituat ion and the physica l part and futu re 

threats are assessed. 

Figure 3: Categories' interdependency 

EQUITY OF GENDER and Water sharing increase 

" :. : . . : . . . :. . : .. . .. 
Collective Action (0 and M of physical structure, Soil and Water conservation ) . , ..i.. . ,I , , 

Sta bili ty of t he systems 
.. .. . , .. . . . 

Protective Action 
N. . . . . . . . . • 1<. . 

e Effic iency of the scheme . . , -
system res il ience 

- . < . ., - - >,< , 

Productivity of t he project 
. . . . . . . . • . 

Releva nce of the project 

< < .. . "-"',,1\ • < 

Sustainable 551 irrigation project 

The a im was to g ive an image of th e sustainability at scheme and plot level qualitatively, and 

then to use the results to po int out the parts or practices of the irrigat ion systems in whi ch there 

were deficiencies in th e sustainability, and where the farmers and concerned GO ' s or NGO 's 

cou ld work in order to improve the sustainab il ity. This will form a basis for th e design of an in-
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depth, more data-intensive study that will facilitate a full application of the frame work on the 

entire scheme, which is currently beyond the scope of this paper. 

The categories were chosen to reflect the conditions of the scheme, socio-economic and 

environmental, that are thought to promote sustainable irrigation system. In total, 8 categories on 

the environmental and soc io-economic sustainabi lity were used in the study. For the 

sustainability anal ysis all categories were elaborated by about 36 individual indicators, where 

each of them was supposed to reflect the sustainability of one major part of the irrigation 

systems. 

Thus, to gain the above condition, primary data about 36 indicators are collected using survey 

questionnaires, FGD and Key Informant interviews with the relevant stakeholders and anal yzed 

after inserting the data in to SPSS. Then, depending on the result of the percentage of the 

respondents ' , the researcher determine condition index which shows the status of the selected 

indicators' goalposts. For the literacy case, it is obvious that the goalpost values should be 0 and 

100 percent respectivel y. But in this study 50 percent was taken as lowest value of goalposts and 

maximum va lue is 100 percent. Then apply Equation I to get numerical scale value of 

sustainability that are rated on a sca le of > l , 1-2,2-3 and 3-4, and 4-5. Where 4-5 indicated a 

highl y sustainable condition, 3-4 indicated sustainable in most aspect, 2-3 stand for partially 

sustainability and 1-2 approach unsustainable conditions and > I indicated a condition that was 

not considered sustainable. 

S . b·l· I --,(,--A_cc_u_" _1 "_"_IU_"_-_m_'_·"_im_U_i_m_ "_"_IU __ 6'-'.l--,- ~ 5 ustama 1 lty sca e= .,- • 
C .. '4axim-uinl vGlua - minimiu.-m va lus ) 

(Adopted from Garry et.a!' (2005) 
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Table 2: Condition index, sta tus and scale of sustainability rating 

Conditi on Index(categories of Status Scale of sustai n ability rat ing 
actual va lue) 
91 -1 00 Good 4-5 

81 -90 Fair~ indicates part ial loss of function 3-4 
and I or some ri sk to the integrity of 
the structure. Action not immediately 
urgent. 

71-80 Poor- A serous loss of function and 2-3 
lor some ri sk to the structural 
integrity_ Action needs to be taken to 
prevent. 

6 1-70 Very Poor- effec ti ve failure/approach 1-2 
to unsustainable 

<60 Condition that was not sustainabl e > 1 

Source: (Adapted from Garry et.al- 2005 and ODA, 1997) 
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CHAPTER 3, METHODOLOGY 

3.1. Sample Size and Sampling Procedure 

The selecti on of the study area Deder district and the scheme site is ca rried out purpos ively, 

because of relative accessibility of the di strict and the site. In the sampling design, distance was 

taken as a base for HH se lection for interview since the view of user is d iffere nt throu ghout the 

schemes locality. Thus, stratificati on of the scheme user in to three groups was done .Also, the 

researcher took command area into consideration, and since ri ght command area is larger than 

the left canal and the di stance of the two canal s more or less equal, stratifying the 3.8km in three 

equal places depend ing on the distance of the users ' villages from the head work. Out of 375 

HHs 28,30 and 30 household head was selected randoml y from the list of head user, middle user 

and tail user respectively from each group and in the tota l 88 HH s out of which 5- 10% of thi s 

was women headed HHs. For FGD and key in formant interview purposive sampling was used . 

3.2. Method of Data Collection 

In the study, both primary and secondary data was utili zed by employ ing quantitat ive and 

qualitative methods. In strument used in this research for primary data collection were the survey 

structured questionnaires for the sam ple HHs, and semi-structured questi onnaires for the FGD 

and scheduled interview. 

3.2.1 Household Survey 

To co llect Primary data, both closed and open-ended questionnaires on socio-economic, 

organizati onal and institutional situat ion of the users, on household assets, acti vities, income, and 

demographic information was co ll ected from sample households using structured interv iew 

questionnaires. The interview questionna ires were pre-tested among the non-sample respondents 

of matching characteristics and depending on the results of the pre-test; some modificati on was 

made in the lights of suggestions received. In conducting the interview, four enumerators who 

have knowledge about the area and we ll acquainted with the culture and language was recruited 

and trained before commencing the work offilling questionnaires. 

21 



3.2.2 Focus Group Discussion 

FGD using semi-structured questionnaires with six participant which can be selected purposively 

as one water user committee and two traditional water leader, two women and a youth in the 

irrigation users' community. 

3.2.3 Key Informants Interview 

Interview using scheduled interview was carried out with ten Key informants. The informants for 

the researcher were Development Agent (DA) working for Gelan Sedi PA, District officia ls 

pertinent to irrigation issues (irrigation desk officer, head for cooperat ive promotion office, from 

woreda admin istration a person in charge of economic and rural development, eastern Hararghe 

Zonal head for Water Resource Deve lopment Department, from irrigation extension service, 

Zonal Agricu ltural bureau and cooperative bureau) and NGO like IFAD. Generally different 

stakeholder on their integration toward sustainability of the scheme was assessed. 

3.2.4 Observation 

Functionality of irri gation schemes, structures des ign system, carrying capacity (actual), damage, 

condition of di stribution structures, problem of flood ing, erosion , siltation of canal, weed growth 

in the canal and on farm , water logging, salinization, total area proposed, ,irrigation practices and 

type of crop grown and other relevant data was observed at the field and photographs was taken 

as aiding tools. Grid coordinates was collected using GPS (Global Positioning System) for the 

purpose of prepari ng map of the study area and to calculate area under irri gation and rain-fed 

with the help of Global Mapper and Auto-Cad software. 

3.2.5 Secondary Data 

Secondary data was gathered from va rious sources like zonal and district bureau of agriculture 

and rural deve lopment, NGOs serving in the area IFAD, Regional water bureaus, Finance and 

Economic Deve lopment, Bureau of Agricul ture and Rural Deve lopment, Cooperati ve, Land 

management and natural resources). Similarly to enrich information research publicat ion and 

other publi shed and unpublished sources were consulted . 
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3.3. Method of Data Analysis 

The ana lysis of qualitative data is made both during and after data co llection. A descriptive 

analysis from qualitative, quantitative and personal observation was used to explain the different 

socio-economic, institutional, environmental , cu ltural and political aspect of susta inab il ity of the 

schemes. The principal elements of an asset are assessed using a standard questionnai re requiring 

a YES or NO response to each question in order to see the presence or absence of a defect 

regarding socio-economic, institutional, environmental and phys ica l aspect of the scheme. Then, 

Statistical Package for Social Sc iences (SPSS) software was used for the analysis of quantitative 

data. Fina ll y, outputs of the stati stical ana lys is were di scussed using tabulation, cross-tabulation, 

means, frequencies and percentages. These include mean, percentage, freque ncy of occurrence 

and range and data will be summarized by using tables, charts, graphs etc. Then using this 

percentage, try to show the condition index of the si tuation under. Take the lim it of condition 

index (CI) in Tab le 2 wh ich is the score associated with the element in worst condition .Use 

Equation I to ca lculate sustainabil ity rated scale of chosen indicators. Take average value of 

calculated rated scale of indicators to get rated scale of each category and then take the average 

of whole category to get susta inability index of the scheme. 

Data co llected from key in formant interviews, group discuss ions and observations were 

qualitatively analyzed. At the same time, open-ended type questionnaires, di scussion with 

different stakeholders and individuals ' was summari zed and discussed. Finally, data from 

different sources was triangu lated to get reliable in formatio n. 

Severa l studies employed the above systems to studies sustainability of certain systems. For 

instance, Garry et.al (2005:64-65), use productivity of the systems, stability, efficiency, 

durability, compatibility and equity as categories of sustainable agricultural systems and use so 

many direct and indirect indicators that ab le to express the categor ies and then find the 

sustainabi lity index from the average of the total. Sara at al. (1999:) in Campbe ll et a l. (2003 :), 

in study on sustainability of agr icu ltural systems, they use 52 indicators. For the sustainability 

analysis, all indicators were divided into 14 categories, where each category was supposed to 

reflect the sustainability of one major part of the farm system and finally the indicators were 
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rated on a scale of I, 5 and 10, where 10 indicated a sustainable condition, 5 indicated a medium 

sustainabi lity, and I indicated a cond ition that was not considered sustainable. 

According to these finding, primary field or other data were collected and the data are processed 

by standard methods and get value of indicators to ca lculate categories to get susta inability index 

of the condition under study. 
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Chapter 4 

Description of the Study Area 

4.1. Location 

Deder district is one of the 19 districts of East Hararghe admini strative zone of Oromia Regional 

State. Geographica lly, Deder district is located in eastern part of Oromia Regional State between 

9009 'N - 9°24' N latitude and 41 0 16'E - 4 1032'E long itude. It is bordered by Meta district in 

east, West Hararge zone in west; Malkabalo district in south and GoroGutu in north Figure 4. 

The capital town of the district, Deder town, is located to the west of Harar town, at a distance of 

112km from Harar and about 12 km from the main asphalt road that takes from Addis Ababa to 

Harar. 

4.2. Topography and Climate 

Vast area of the district is character ized by undulated and rugged landscape . Agro-c1imatically, 

the district encompasses highland (33%), midland (50%) and lowland ( 17%) with altitude 

ranging from 1200 to 3138 meters above sea level. Annual average rainfall ranges from 600mm 

in the lowland to nearly 1200mm in the highland. The district gets biannual rain fa ll- the be lg 

(short season, from the end of February to the middle of May) and Meher (long season, from 

July to the end of September). The average precipitation is generall y considered adeq uate for 

rain fed agricultu re . But uneven nature of its distribution , especial ly in the lowland and midland 

of the district, has resulted in frequent crop fa ilure. The temperature of the area ranges from 14°C 

(min.) to 29°C (max.) (District Agricultural Office, 20 II) . 

4.3. Demogra phy and population 

The majorities of the population of the d istrict live in the rural area of the district and depend on 

crop production and livestock rearing to support their li velihood. Rural popu lation of the di strict 

is predominantly Oromo in ethn ic origin and Islam in re li gion. Population from Amahara ethn ic 

ori gin also lives in rural area of the district. Tota l population of the di strict is estimated to be 

more than 236,236. Of these populations, about 90.5% live in rural area wh il e the remaining 

li ves in urban area . 
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4.4 Natura l Resource and Irrigation 

There are three rivers in the di strict: GaJlan Sadi , Laga Gaba and Burqa GaJleti. They are 

tributaries of Ramis River, but during dry season they are used for irrigation within the district 

except for Burqa Ga Jl eti which serves other di stricts a lso. DadeI' District is also endowed with 

different types of mineral s of wh ich iron ore is the dom inant source. According to sources of 

di strict Agricultural office land use pattern of the district is summarized in Table 3. 

Table3. Land use pattern of Deder 

Type ofland use Area in Ha Percentage 

Cul tivated land 26,531 39.7 

Forest land 1,992 3 

Bush and Shrubs 2,270 3.4 

Residence and others 9,826 14.7 

Rugged and mountains 26,288 39.3 

Total 66, 907 100 

Source: District Agricultural Offices 

The soil type of the district are 5% sandy, 20% loam and 75% sandy loam with 75% black color, 

20% reddish brown and others 5% (WAO, 2011) . 
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4.5. Agriculture 

Agriculture is the major economic acti vity 111 the rural area, mixed farming system be ing a 

common practice in all agro-c1 imatic zones (hi ghl and, midland and lowland) . According ly, crop 

production and livestock rearing are the main source of livelihoods of rural populati on. Maize is 

a stapl e crop in the di strict followed by so rghum . Wheat and barley are al so the second maj or 

category of food crops produced in the hi ghl and part of the di strict. Legumes such as haricot 

bean and horse bean are grown usually intercropped with mai ze and so rgh um. But during a year 

with abnormal rainfall , growing sweet potato is a common practice in the rural of the di strict. 

Chat and coffee are the two dominant cash crops grown in the district. Chat grows a lmost in a ll 

agro-c1 imatic zones of the district while coffee is in the midland but mostly dominat ing in the 

low land. For that matter, Deder is among maj or coffee producing districts in the East Hararghe 

zone. Deder is also known for its special type of chat "Hamal'kool" which is among the 

dominant source of income and known for its good performance even during dry season. 

4.6 Condition of Socia l Service 

The District have I hospitals, 4 health centers, 4 clinic and 39 health station with 2 health 

extension workers in each Peasant Association. Regard ing Anima ls health stat ion, there are 

about I type B animal cli ni c, 2 types C, 3 types D and around 8 others. 

4.7 Description of the Irrigation Schemes 

There are abo ut five communally operated modern irrigation schemes found in the District and 

most of them are implemented by the Budget from IFAD and at this moment add itional one 

scheme is under construction that increases the number of modern irrigation in to six in the 

District. The total area irrigated by these schemes is about 354 ha with 1976 number of 

beneficiaries (I0DA , 200 I). 

The geographical location of the project sites is located longitudinally 14°23'E and 9° 16' N 

latitudina l with alti tud inal range of 1640- 1600 m.a.s .1. It is fo und in the Wabi Shebele River 

Basin and the stream name is Gelan Sedi Ri ver with d ischarge of 100 I /s and total area of 100 ha 

with 75 ha under irrigation and 25 ha under rain fed with total number of benefi ciaries 375 HH 

(O IDA, 200 I). 
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Nedi Gelan Sedi irrigation project was implemented by the budget from IFAD in 2002 and the 

construction was ended in 2004 E.C and now it is about seven to nine years. The system of 

extraction is open canal gravity flow. According to the design report, the length of the canals 

from the di version head work to the last project beneficiary users extends about 3.8 Ki lometers. 

The design and construct ion of thi s scheme were carried out by the fonner OIDA (Oromia 

Irrigation and Development Authority) and its eastern branch offices. The source of the water for 

the project is from Ge lan Sedi River which is emerged from mount Dima at upstream and the 

abstraction system is grav ity for the whole community. Using GPS (G lobal Pos ition ing System) 

the location of the weir is 37 p 0765297, 102 188 1 UTM and with elevat ion of 164 1 m a.s. 1. The 

total discharge of Gelan Sedi River measured by floating method was equa l to 175.4 lisee, which 

is higher than the discharge calculated on the design document of the project ( 100 I/sec) and thi s 

is because of last year rainfal l was good and the upstream user did not begin to uti li ze fully when 

thi s measurement was taken. The conveyance structures found on the canals are 329.5 m of lined 

canals, 4 flum e, 4 inclined drops, 20 vertical drops, 54 turn out, 12 turn out with drop, 3 box 

culverts, 2 chutes, 4 pipe culverts, 3 culverts with check dam and other earthen cana ls. 

The project benefit around three PA .These are Nedhi Ge lan Sedi PA,Golu and Vatu PAs. At the 

head users in Nedhi Ge lan Sed i PA ganda ,Hajji, some parts of Ganda Woldaya are located on 

the right canals and Ganda Ittu on the le ft canal with Ganda Kore of Gol u PA. At midd le users 

Ganda:Wo ldaya, Ganda Ali. Whereas at tail users Ganda: Gil boo, Ala are the boundary of 

modern irrigati on but the trad itiona l canal were extended beyond these and benefit Ganda:Qu' ii , 

Darbii , Dadhii ,Roba,Ram is and Dhumuga. 

Table 4: Household Distribution of Ned hi Gelan Sedi Irrigation Schemes Users in 2011 

Name of v illage Number of users(HH) Total 
male Female 

Waldaya 71 13 84 
Haaji i 37 3 40 
Jilboo 79 15 94 
Ittu 7 I 8 
Korre 40 5 45 
Ali 15 I 16 
Total 249 38 28 
Source : DA of the PA 
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Figure.5. Schematic view of traditional and new developed diversion weir and canals 

New developed right canal Junction area of previous traditional canal and new 

Source: Direct observation and other field data 

4.8 Household Characteristics 

The mean age of the respondents HH head is about 37.02 year with standard deviation of 

9.1 39.The maximum age of the household head is estimated to be 65 years and the minimum -

age is 18 years. With regard to the household members ' labor contribution condition as 

indicated in Table 5; it was found that 45.7 percent of the samp le HH members are 14 and be low 

and only 0.2 percent is above 65. By cons idering HH members below 14 years are too sma ll for 

work and those members above 65 years are too o ld and are not potenti al contributor of labor for 

the famil y, the dependency ratio accounts about 46 percent in the areas. 
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Table 5: Age distribution of Sample UU members 

Age distribution No Percent 
< 14 years 249 45.7 
From 15-32 188 34.5 
From 33-65 107 19.6 
>65 I 0.2 

Source: UU survey December 2010. 

From the survey data indicated in Table 6, 79.5 percent of sampled HH are male headed and 20.5 

percent are fema le headed household. The average famil y size of the sample households is 6 and 

100% of the respondents be longs to Oromo ethn ic and Islam Religion. Regarding marital status, 

76.1 % are married, 3.4% are sing le, 1.1 % is divorced, 18.2% are widowed and 1.1 % is 

polygamy. Here female headed househo lds are supported by their adult' s son, relatives, and or 

by their neighbors in the process of crop production. As indicated in Table 6, household survey 

result shows that, 33% respondents are ill iterate, 9. 1 % can read and write, 54.5% have attended 

primary schoo l, 1.1 % was attended secondary school and 2.3% have special skill training. 

Regarding house type of the sample respondents 96.6% have corrugated iron touched roof, 2.3% 

grass touched roof and 1.1 % has both grass touched roof and iron touched roof house. 
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Table 6: Demographic characteristics of the Sample HH 

Demographic c/,aracleristics Frequency Percentage 

Sex 

Male 70 79.5 

Female 18 20.5 

Marital status 

Married 67 76. 1 

Single 3 3.4 

Divorced I 1.1 

Widowed 16 18 .2 

Polygamy I 1.1 

Religion : Islam 88 100 

Ethnic: Oromo 88 100 

Education 

Primary school 48 54.5 

Secondary school I 1.1 

Special Skill tra ining 2 2.3 

Read and write 8 9.1 

III iterates 29 33 % 

Average Family size 6 

Source: HH Survey December 2010. 

4.9. Resource Ownership and Farm Characteristics 

The survey result sholVs that, the mean land holding of the sample HH under rain fall agri culture 

and irrigation are 1.33 and 1.51 kerf respectively. 98.9% of the sampled household gets the land 

through succession from their parent and onl y 1.1 % is obtained during reform of the government 

in derg time. About 50% of the command area is covered by Chat and 62.5% of the sampled 
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househo ld use irrigati on land for producing both cash crops and food crops, 2 1.6% onl y fo r cash 

crops, 15.9% are lise the irrigation land for food crops production. 

Regarding the fert ili ty of the irrigation farm , 58% of the respondents says good , 36.8% very 

good, 3.4% bad and I. 1.% of respondent says very bad, whi ch shows the fertility of the land is 

good since the farmers also use mu lch ing and tradi ti onal way of improving the fertility of the 

soi l. 

Here, 100% of the respondents use labor force to perform fann ing activiti es. The percepti ons of 

the household on the land holding size are 35.2% very small , 45.5% small and 19.3% sufficient. 

This confirms the scarcity of land in the area. 

/ 
/< ... ': .'.: ., 
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CHAPTER 5 

Sustainability of Nedhi Gelan Sedi SSI Scheme 

Sustainability is a very wide and complex concept that has been used in many ways and various 

contexts the last decade and at present time. The purpose of this research became to study the 

sustainability of irrigation scheme systems in the case of Nedhi Gelan Sedi PA from 

environmental, financial , social , and socio-economic points of view. 

This was to be done with a systematic approach by using structured qualitative interviews to 

co llect sustainability indicators primary data from the beneficiaries supported by direct 

observation and secondary data suppot1. 

The categories were chosen to reflect the conditions of the scheme, soc io-economic and 

environmental, that are thought to promote sustainable irrigation system. In total , 8 categories on 

the environmental and socio-economic sustainability were used in the study. For the 

sustainability ana lys is all categories were elaborated by about 36 individual indicators, where 

each of them was supposed to reflect the sustainabi lity of one major part of the irrigation 

systems. 

Relevance of the project, stabi lity of the system, co llective action toward the system, protective 

action, system resilience, productivity of the system, efficiency of the project and equity were 

Categories. 

Under relevance of the project: importance of the project for the farmer, benefit of the project 

,interest and reliance of the farmer on the project, land tenure security, purpose of using 

irrigation plot and simp li city of structure to operate, maintain and manage were chosen as 

indicators. 

Similarly, to show the stabi lity, functionality (of head work, road crossing, flood crossing, turn 

out, lined canal and earthen, drop structure), soil fertility, productivity of the land whether it is 

decreasing or increasing, water availability and land scarcity from time to time were analyzed 

from the study. 
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Regarding collective act ion: sense of owner ship, part icipation of the beneficiaries, management 

transfer, establishment of legitimate WUA/WUC, capacity to organize and enforce rule, 

integration of stakeholder, abil ity of the beneficiaries to generate operation and maintenance cost 

and construct new facility were chosen. 

Product ivity of the project were exp ressed by whether the commun ity generate sufficient income 

for the household using irrigat ion, improvement of livelihood of the farmer, intens ificat ion of the 

crop, increasing of annual production after modern ization and availability of farm labor in the 

area. 

Conveyance efficiency and maintenance performance in terms effectiveness of infrastructure 

which were co llected from direct observat ion was analyzed as direct indicators of efficiency of 

the system. 

Resilience of the systems: livelihood diversification and contribution of trad itional systems for 

the scheme was analyzed. 

In terms of eq uity, equity of water d istribution and gender fa irness Issues were selected as 

indicators. 

Similarly, under protection of the environment, severity of soil erosion , cropp ing pattern , water 

shade management and EIA main streaming during planning of the project and current status and 

change of the env ironment due to intervention were selected as indicators. 

5.1 Relevance of the Project 

According to the su rvey, 88.6% of the respondents believe that the benefit of the irrigation 

project is multiple purpose and 11.4% respondents said that the benefit of Nedhi Gelan Sed i 

irrigation is only for irrigation purpose. For example, washing the clothes on the canals, using the 

water in the cana ls for cattle watering purpose, taking a bass in the canals and using the water in 

the canals for cleani ng equ ipment near the villages where the canals cross and bathing the chat to 

improve freshness, are some of the multiple purpose of utilizing the irrigation project as 

indicated in Figure 6. There is no any watering structure or trough for li vestock that is why 

fanners are using irrigation canals for this purpose wh ich was an opportun ity of damaging the 

structures. 
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Figure 6: Multi-pupose benefit of irrigation water in the canal 

When the community use rri"ation water for washing clothes and taking a bas 

Road c~()ssiing culvert 

I rrigation W~I'~;:;lie'cc;a~n;abIS;---~b:a~t:h~iJ:lg::the fresh the canals for the market 

Source: Nedhi Gelan Sedi Right Main Canal, December 10,2010 

Simi lar, 62.5% of the sample respondent sa id that, the irrigation project is very much important, 

35.5% sa id norma l whereas 2.3% of the respondents said that, the project is not that much 

important for them . Land tenure security is 100% as the irrigation land belongs to them. 

Similarly, most of the Head and middle user use irrigation water and land to generate cash crops 

which is 62.5% of the respondents. At the same time the respondent ' s perception on land size 

under irrigation as indicated above illustrate that the intensification of the agricultural activities 

is the only way to improve the li ve lihood of the community. 

Simp li city of constructed structure to operate, ma intain and manage also increases the relevance 

of the project to the community. In line with thi s, 93.2% of the respondents sa id that, the 

structures are simple to operate, maintain and manage . 

In general, the re levance of the project indicates contribution of the system to affected systems. 

That is the existing tradit iona l systems. As a resu lt, from FGD held with two traditional water 

leader, one water committee, two women and one youth in Woldaya vi ll age and key informant 
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discussion (DA of the area), the relevance of the project for the fanners is perceived in different 

ways across the canal s with respect to the locat ion of the field from the head works. 

Most of the middle user which is fou nd on the right canals produces vegetab les like onions, 

tomatoes and carrots. Abo ut 62.5% of respondents are those who use irri gat ion to harvest cash 

crops and belong to thi s ri ght canals midd le user. An elderl y at Woldaya village of Ned hi Ge lan 

Sedi PA, for example, described the relevance of the proj ect in terms of the change of the 

production systems as: 

1 have a big plot here in Woldaya out of this irrigation project but under traditional 

irrigation from upstream diversion. But under this project even if the land size is small 

we learn production of fagee (improved seed of maize with straight rows) after 1FAD did 

demonslration trials on some plots of selected farmers and now our production were 

increased but the land does not respond without fertilizers at this time. 1 haven't sown 

vegetables yet, but now 1 liy to plough Onions this year. 

Source: FGD, December, 2010. 

Simi larl y, one of the beneficiaries that interviewed during direct observation when he and hi s 

fri ends were perform desilting the head work intake gate as indicated in figures 7 said: 

The right canal head user which is found up 10 500m especially criticize the project by 

saying ajier the intervention, we lost the traditional irrigation systems, which come from 

another diversion point from upstream. Because the new canals developed by 

intervention give benefits for us before the head work was silted up. But, especially after 

2008, since the weir was totally silted up and it is above our capacity to maintain it, it 

become burden on them to desilt il. Now as you see we are tlying to dis ilt only ji'om the 

gate and nobody collaborate with you to do lhis but only those who need the water. 

Source: Direct observation and interview, December, 2010. 
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Figure.7. Condition of main gate 

I gate and the condition of the silt 

Source: Photo taken from Nedhi Gelan Sedi Irrigation Project on December 10/2010 

On the other hand, al l the left side beneficiaries were share condition of Figure 7, after the we ir 

was silt up. But due to the existence of long flume on the left canal that was constructed by th is 

project, the relevance of the project was viewed with respect to the benefit of th is fl ood cross ing 

structure. 

From the above d iscuss ion, it can be concluded that, the relevance of the project for the farmers 

is perceived in d iffere nt ways across the canals with respect to the location of the field from the 

head works and community had awareness about advantages of irrigation. 

Hence, 96.6% of the respondent sa id that their li fe was changed after they started using modern 

irrigation and indicators of households' life change after they start to use modern irrigati on was 

shown in Tab le 7. 
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Table.7: Indicators of life changed after using modern irrigation. 

Indicators of Frequency Percent 

life change 

Construction of new house 3 3.6 

sending children to school 2 2.4 

food vari ety 20 23.8 

income increase 27 31.1 

construct ion of new irr igat ion faci li ty I 1.1 

Construction of new house, sending chi ldren to school, 28 33.3 
food variety and income increase 

Sending children to school. food variety and income 2 2.3 
increase 

Speed Up water in the canals I 1.1 

Total 84 100 

Source: Fieldwork, December, 2010. 

In sum, taking 50 percent minimum value and 100 percent max imum value regardin g the 

presence of relevance indi cators li ke importance of the project to the community, benefit of the 

project, interest and rel iance on the project, land tenure security, pu rpose of using irrigation plot 

and simplicity of irrigati on structure to operate, mainta in and mange , from the actual va lue 

percentage in Table 8, the rated scale of susta inabi lity for each indicators were calculated using 

Equati on I and the result are shown in Table 8 too. 
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Table 8: Summary of result of relevance of the project 

Category Indicators Percentage of actual Rated scale of Remark 
value at plot or sustainabi lity 
scheme level 

Relevance of the 8. Importance of the 98 (both at plot and 4.8 Good 
project project for the scheme level) 

farmer 

b. Benefit of the 88.6 3.86 
project to the farm er 

C . Interest and 75 (plot level) 2.5 Different depending 
rel iance on the on the location 
project 

d. Land tenure 100 (plot level) 5 Good 
security 

c. Purpose of using 62.5 (plot level) 1.25 Those lise for cash 
irri gation plot crop or vegetables 

f. Simpl icity of the 93 .2 4.32 
structure to operate, 
maintain and 
manage 

Source: Household survey, December 2010 

Relevance average= (4.8+3.86+2.5+5+ 1.25+4.32)/6=3.62 

This value shows, condition of susta inable aspect in terms of relevance of the intervention to the 

community, one steps to ensure sustainability of the scheme. 

5.2 Condition of Physical structures and technica l aspect of the scheme 

According to the design report of the project, there are two traditionally used and constructed 

diversion weirs located at 950m apalt from each other on the same river course, of which each 

did have one canal commanding left and right of the river course and the design avoids the 

downstream diversion we ir and brings these two canals into one diversion wei r that have height 

of 1.35m (head works). But of total 3.81 km right canal only 0.95km is new canal which was 
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introduced or implemented by this project and after 0.95km they merged to previously existing 

traditional cana l which is diverted from traditional diversion point. 

During the field work the ca lculated actual discharge at intake point for the right main canal was 

eq ua l to 30 II sec (current abstraction) 43.4% of the design capacity, similarl y current abstraction 

of water on the left main cana l was 28.8 IIsec (94.1 1 %) of the design capac ity. Here the head 

work (weir) was totally silted up by the flood during 2008 so that, its water storage capacity is 

zero and the gate of in take was buried by the s il t together the we ir except the two guide and wing 

wa ll as indicated in Figure 8 and at the same time previous canal depth (LMC) was O.4m but 

now about 0 .1 m is silt up and the actual depth above the sil t is 0.3m. 

Genera ll y, there a re major difference between as bu il t document and actua lly constructed scheme 

on the head work area. 

Farmland near the river were destroyed by the flood during ra iny season every year in spite of 

the farmer effort at the ir farm leve l individually and due to this, the scheme command area are 

decreased from year to year and farm land loss by the fl ood is the ma in prob lem as interview 

certa in farmer during the observation and as it was seen in Figure 16. 

One informant, named Asha Umare Hajii (50) Fom Ittu village in Nedhi GeiaN Sedi PA said that 

"Previously myfarm is not only this much, it was about 6 kert but now 1 have only half of kert. It 

is the flood which make like this. Beside this, look at the canal on the lop of my farm that seep 

the water to the field and make marshy as you see the land' . 

Moreover, according to key informant from Wo reda and Zonal expert Karam and Zegeye 

Tesfaye, whenever there are a rain, there are floodin g in the area due to lack of watershed 

management at upstream and there is no co llaboration between different stakeholders of the GO 

and NGO 's in the project area to so lve the prob lem of the area in ho li stic approach at thi s time. 

Similarly, on the left s ide of the canal, one column of the flume was totally destroyed by the 

flood last year (20 10) and not maintained until now as indicated in Figure 15. Onl y two turn out 

have the gate and the other are destroyed and sto len as it was observed on the fie ld and also 

understand du ring FGD which was he ld with Water Committee in Woldaya Village of Ned hi 

Ge lan Sedi PA. 
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The survey result revea led that, 70% of irrigation users responded that, the structures were 

mostly damaged by siltation during high rainfa ll due to flood and eros ion , weeds and other plant 

growth but the abandon of turn out by the community pave the way to destroy the iron gate and 

change to farm equipment due to vandalism. 

On the other hand, sample respondents were also asked about their view and fee lings on 

irrigation scheme structure ownership. 5.7% responded that, scheme structure belongs to the 

government and 94.3% responded that, the scheme structure be longs to the community. Still 

there is a tendency of considering irrigation scheme structure as government's property and 

farmers' understanding was that the government and ' the implementing non-governmental 

organization are responsible for every matter of the irrigation scheme as the researcher 

understand during FGD with the selected group of Elderly traditional water rule in G ilboo village 

of Nedhi Gelan Sedi, even if it show ownersh ip in survey interview. Moreover, the views of the 

respondents to the physical structure are different across the location and type of the canals as 

mentioned in the above part under relevance of th is project. 

Those found in the right canals did not express the filling of ownerships regarding the head 

works, due to the head work (we ir) was totally silted up by the flood during 2008, so that, its 

water storage capacity is zero and the gate of intake was buried by the silt together the weir 

except the two gu ide and wing wal l as indicated in Figure 8. At the same time, those found on 

the right side still use their traditional diversion point which sti ll withstand the adverse fl ood that 

silt up the modern irrigation systems, which invite other research topics with respect to system 

resilience. 
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Figure 8: Current condition of head work 

... , 

part 

~rtr!lct even the guide wall 

"III"'''"' to traditional diversion systems 

disilt only the gate 

Extent of silt by nood 

Source: Pictures taken from Nedhi Gelan Sedi Scheme on December 10,2010 

5.2.1 Physical Stability of the Scheme 

Under this subtopics, stability of the physical structure and natural capital (water and land) were 

in vestigated with indicators like functionality of physical structure( head work weir, road 

crossing structure, Flood crossing structure, turn out, lined cana l, drop structure), sio l ferti lity, 

productivity of the land , water avaialbility and land scarcity that indicate stabil ity of the systems 

to ensure sustainability of the system, 

To see physical stab ility of the system effect ivenes of infrustructu re were culculated wh ich 

indicate the funct ionality of the sytems, 

Effectiveness of In frastructure= (N um ber of functioning Structure/Total number of structure) = 

(421108)*100= 38,9% 
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Taking 50 percent the lowest lim it and 100 percent the largest li mit stability rated sca le were 

shown in Table 9. 

Table 9: Rated sca le of stabili ty of the systems 

Indicators Variables Actua[ Rated Remark 
value scale 
Cond ition 
index 
percent 

Stability of a. 38.8 - I. [ [ Poor value 
the systems Functi onal ities/Effecti veness 

of infrastructure 

b. Soil ferti lity 94.8 % 4.48 Good(HHs 
Survey) 

c. producti vity of the land 79.[% 2.9 [ Fair (HHs 
Survey) 

d. water availabi lity 63.9% I. Unfunctional ity 
Average 39 and poor water 
of p[ot resource 
and management 
scheme problem affect 

it (HHs survey) 

Source: Field data, December, 2010. 

From Table 9, stability average rated scale is equal to (- 1.11 +4.48+2 .9 1+1.39)/4=1.719=1.72 

which shows the condition of very poor and app roach to unsustainability and need immediate 

action. 

5.2.2 Efficiency a nd Effectiveness of the scheme 

Effectiveness of Irri gation refers to benefits earned from irri gat ion by the target commun ities or 

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

of rural households. Change in quality of life, in turn , can be explained by better housing, 

increased number of mea l in quantity and quality, asset possess ion in terms of li vestock and 

other households. 

Regarding thi s, 86.4% of the respondents said that overall annual crop produ ction is increased 

and 13.6% of the sample benefi ciaries said that the overall production is not increased. The FGD 

members participated in G ilbo and Woldaya vill age al so confirm that, there are substanti al 
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improvements regardin g overall production in the area by saying we did not take any aid as a 

food from any organization in our hi story. The housing condition of the respondents shows that, 

3.4% live in grass touched roof house, whereas 96.6% live in iron touched roofed housing in the 

study area . As the data of household su rvey shows that, 33% of the respondents ' number of 

meals per day in their househo ld is three t imes per day, 64.8% two times per day and 2.2% are 

one times per day. At the same time, 86.4% of the respondents reports that the ir livestock are 

benefiting from the irrigation project d irectly from residual and open access to the water in the 

canal even if the canals are destructed by the li vestock. 

To see conveyance efficiency of the main canals, the first canal section considered for d ischarge 

measurement had 5 meter length and strai ght reaches of the canals. Floating material (dried 

sugarcane leaf) was put on the upper end of thi s canal sect ion and the time it took to reach the 5 

meter mark was registered . This test was replicated five times and the average time it took was 

taken to calculate the di scharges. The cross sectiona l area of the canal was a lso estimated by 

measuring the average depth and width of thi s same cana l section. The average velocity and the 

rate of flow (d ischarge) were calculated by d ivid ing the di stance (5 m) with the average time, 

and by mUltiplying the cross sectiona l area with the average fl ow velocity, respectively. Then, 

using continuity equation (Q = A x V) the discharge of each canals was calculated. 

The second measurement was taken starting from the 0+00 m mark downstream from the first 

test site for a distance of 500m, so that the amount of conveyance loss could be known and the 

conveyance efficiency is determined . The criteri on for choosing the sections for di scharge 

measurement was the availabili ty of lined sections rectangular straight channel shape to measure 

the flo w. 

The conveyance efficiency was, then, calcul ated as: 

Where, Ec is the conveyance efficiency (%), 

Vc is water flowing in the canal (I /sec) and, 

Vd is water flowing out of the canal end (I/sec), 
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The measurements for both positions were taken once and onl y at normal flow and the 

conveyance efficienc ies under normal flo w conditions were ca lcu lated using the above Eq uation . 

Thus, in this case, to see conveyance efficiency water suppl ied by the conveyance system at left 

and ri ght canal was measured and accordin gly the resu lt was, 28 .8 I/sec and 30 IIsec respectively. 

Then at 500m from the above po int again the measurement was taken and the result of the 

discharge of the cana ls became 20.46 IIsec fo r the left cana ls and 25.54 II sec fo r the right canals. 

Therefore the conveyance effici ency of the two cana ls is 7 1.04% for the left cana ls and 85. 13% 

fo r the ri ght cana ls and then by tak ing the average of the two cana ls the conveyance efficiency of 

the project is equa l to 78.09%. Here there is no secondary and territory canals deve loped by the 

project and measurement was taken only from main cana ls. From the above calcu lation, from the 

left main cana l 8.34l1sec was lost and within 24 hours 720,576 liters of water wh ich is too much 

ifit is utilized. This is similar for ri ght canals too. 

Accord ing to Brouwer and Prins, (1989), sited in Leliso,(2007), the conveyance effic iency for 

long unlined cana ls (>2000 m), have been reported as 60, 70, 80% for sand, loam, and clay so il 

respectively; for medium length unlined cana ls (200-2000) as 70, 75, 85% for sand, loam and 

clay soil respective ly; and for sho rt canals «200 m) as 80, 85 and 90% for sand, loam and clay 

soil respectively. The effic iency of lined canals has been reported in the order of 95% for a ll 

canal length. With thi s respect, 78.09% for lined canal are lower than 95%. 

Simi larly, to see d istri buti on efficiency and field app li cati on effic iency there must be extensio n 

of serv ice including secondary and terr itiary canals systems. But in this case there are no any 

secondary and territi a ry canals systems, so that ample amount of water were lost due to lack of 

proper facil ity as indicated in fi gure 8 under the trad itional systems. 

. , 
-,," 
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Figure 9: Jump of water from main canal to irrigation field 

Source: taken from Nedhi Gelan Sedi on December, 2010 

falls of water from main canals to secondary that did not have drops and gates and 

proper canals or water ways even in the traditional systems. 

In general, to have sustainable irrigatio n scheme all the required resources for irrigation shou ld 

be used in a way that is not wasteful , but maximizes output per unit input especiall y water. 

In sum, taking 70 percent minimum va lue and 95 percent maximum value for medium (200-2000 

meters) canal, Sustainability rated sca le for conveyance effici ency of the project is shown in 

Table 10. 

Table 10: Conveyance efficiency sustainability rated scale value 

Catego l'Y Indicators Actual value of Sustainability rated Remark 
indicators in scale 
per·cent 

Co nveya nce Conveyance 78. 1 1.62 Appl'oach to 
efficiency of the efficiency unsustainable 
scheme condition 

Source: field work, December, 2010. 

In general, from physical cond ition of the scheme, current state of the scheme were shown under 

this subtopics and the research indicate that, poor effecti veness of infrastructure and poor 

conveyance efficiency was observed. 
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5.3 F inancial Sustainability of the project 

The fina ncia l viab ility of an irrigation scheme is closely re lated to the financial v iabi lity of the 

members ' households . It a lso depends on the sense of ownerships and comm itment that members 

feel towards mainta ining and susta ining the scheme (SEAGA, 1998 :). For the needs o f the farm 

family and to satisfy loca l food requirements, any sustai nab le agricultural system must be 

capab le of producing good yields. s imilarly, any production systems th at resu lts in excellent 

yields and profits, but grad ually or even precipitously destroys the resource on which it is based, 

is equa ll y unacceptable and unsustainable (Garry et.a!. 2005: 107). 

Thus, under th is sub-topics, crop production patterns, productivit ies and product ion inputs and 

fo od security situation was assessed qua li tatively and quantitative ly to indicate financia l 

cond it ion of the scheme and the prod uctivity of the project ind irectly from selected ind icators . 

5.3.1 Crop Production patterns a nd productivities 

According to the design documen t and Key Informant interviewed during the study time, 

irrigated agri culture is the main means of income generat ing for existence o f life at the area due 

to shortage of rainfall fo r 10 months per year. That is why 96.6% of the respondents confirm 

that, the crop yie ld from rainfall is not enough fo r them. Thus, implementation and introduction 

of intensive agricultural system by increasing cro ppi ng intensity per year is the onl y so lution to 

ensure food security of the a rea and the data co ll ected from the household interv iew of selected 

schemes shows that 87.5% are able to produce two times per year, 9.1 % three tim es and 3.4% 

produce one times per years. Even if the design document was propose 16 1.3% per year as 

cropping intensi ty and under improved irrigation system, still the dominant existing cropping 

pattern we re mai ze and sweet potatoes and thi s was what they sa id two times per year. 
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Table 11. Proposed crops and cropping calendar for Nedhi SSI scheme 

Crop under fu ll Ha Month Crop proposed Ha Month Proposed Ha 
irrigation under supplementary perenn ials under 

irrigation improved 
irrigation system 

Onion 7 Oct-Feb Mai ze 14 Feb-June Papaya 4 

Potato 6 " Haricot bean 7 March- Sugarcane 2. 8 
June 

Maize 5 Sept-Jan Beet root 3 " Chat 40.4 

Tomato 3 " Potato 3 " Banana 1.8 

Pepper 3 " Cabbage 3 Feb-
APril 

Carrot 3 " 

Sweet potato 3 

Source: Design document of Nedhi Gc1an Sedi 2001 

Even though , the above cropping pattern was proposed by the project, by now the dominant 

crops of the head users are sugarcane, Sweat potatoes, maize, on ion, and tomato wh il e chat is 

on ly produced on the land of downstream users due to soi l and pests problem on the head and 

midd le user in the valley accord ing to the user' s discuss ion during FGD held on Gilbo Village of 

Nedhi Ge lan Sedi PA. To confirm the above statement, 55% of the respondents said that they 

fo ll ow proposed cropping ca lendar, 38.2% sa id not followed whereas 6.8% sa id that they follow 

the proposed cropping ca lendar sometime. But 86.4% of the respondents sa id that their annual 

crop productions were increased and 13.6% said " not increased" wh ich is due to introduction of 

fertili zers and improved seeds. 
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Table12: Average improvement of crops production after irrigation development. 

Type of Crop Agricultural Previous Production/ New 
land(ln ke-rt Production/ 
kert) kert 

Ma ize( stlppl ementary) 1.33 2 quantal 3-5 quantal 

tomato 0.25 N ot pract iced 400 Birr 

onion 0.25 N ot pract iced 350 Birr 

Sugar cane 0.2 high Low due to fl ooding 

Banana 0.2 high Low due to flooding 

Chat I 1000(Birr) 3000Birl" (depend on 
the condition of the 
time(specially the 
tail end user have 
too much chat under 
the schemes 

Coffee 0.03125 high Low(it IS replaced 
by chat) 

(Source: Household survey) 

100% of the consulted households confirm that, maize, sweet potato and sorghum are cultivated 

usi ng rainfa ll. Regarding grain crops maize is the dominant crops, and 50% of the command area 

was occupied by Chat, but wi thin the boundary of this project, it is found at the downstream of 

the area out of the Ge lan Sedi PA which is Yatu PA accord ing to FGD and direct observat ion. 

The samp le respondents said that, they mostly grew maize, because it is staple food crop; its 

irrigation water app lication is easier and provides large stalk for animal feed. On the other hand , 

fa nners also grow sweet potato, because, it is less perishable, it fill s food shortage gap with high 

carbohydrate content, easy to harvest and transport, it requires less water wi th wide irrigation 

interval , withstands drought and diseases and also provides large leaves fo r animal feed. 
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Figure 10: Major crop grown under Nedhi Gelan Sedi irrigation project 

Source: Pictures taken from Nedhi Gelan Sedi Scheme 011 December 10/2010 

As indicated in table 13, 52.3% of the respondents' choice crops with respect to better prices of 

the crops. 
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Table 13: Perception of the respondents of the crops type grown 

Reason for selecti on of crops Frequency Percent 

Better price for production 46 52.3 

easy for operation and good production 4 4.5 

Traditional preferred for household demand 3 3.4 

Hi gh disease tolerance and adaptati on 3 3.4 

Seed availability 3 3.4 

All the above stated 6 6.8% 

Better price ,easy for operation, high di sease I 1.1.% 
tolerance and seed availab ility 

Better price, traditionally preferable, hi gh disease 24 27.3% 
tolerance and seed availability 

Total 88 100 

Sonrce: Honseholds survey December 2010 

In general, the objectives farmers assign to irrigation playa great role for productivity and 

susta inab ility of the scheme. With thi s respect , I 00% Of the respondents re late the importance of 

irrigat ion with Chat since it does not require too much labor as that of vegetables that is why the 

upstream users always blame the downstream people those who have chat by saying the project 

was onl y constructed in our PA but it benefit to much the ta il users PA. This is one of the 

bottlenecks for susta inability of this scheme. 

5.3.2 Input Utilization 

The intensi ficat ion and production of cash crops especially vegetables are only limited to the 

right canals head and middle users on the plot of certa in peop le under the project of IFAD 

support at thi s t ime and they are testing the benefit of th is project at thi s time as the participant 

sa id during FGD. 

About 79.1 % of the respondents said that, the productivity of the land does not decreased where 

as 20.9% said that, the productivity of the land decreased from time to time because without 

fertilizer there are no any production fro m our plots. That is why 92% of the respondents use 

fertilizers and improved seeds as we ll as pesticides. 
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Even if the design document proposes use of chemical fertili zer, improved seeds and use of 

protective chemicals with its method of application , there is not any average app lication of the 

above stated inputs in the area. But, 92% of the respondents said that, they use fertili zers and 

improved seeds especially for maize that are not accord ing to the recommended rate of des ign 

document. 

5.3.3 Productivity status of the irrigation farm 

Farmers in rain-fed areas, especia ll y in the arid areas, are extremely concerned with the capture 

and effective utilization of limited rainfall. Where an additional supply is availab le as in 

supplementary irrigation , as in the case of Ned hi Ge lan Sedi , it is important to maximize income 

from thi s small amount of add itional irrigation. 

As indicated above since the land does not respond without the suppl y of fertili zer, now there are 

shift of practice by augmenting app lication of fertili zer with compost and manure. 

5.3.4 Household's Food Security Situation 

The traditional irrigation in the area has been started at the area since 100 years ago by the man 

ca lled Hajj i Barkale by whom the main right canal (Woldaya) was constructed . Since then , a lot 

of agricu ltural crops such as sugarcane, sweet potato, banana, coffee, chat and ma ize have been 

produced by using traditionall y constructed irrigat ion structures (I0DA, 200 I). 

As discussed above, due to intervention the community learns to cultivate Faagee (im proved 

maize variety) and especially those found on the right side middle canal now practicing 

production of cash vegetables I ike on ion, tomato and potatoes as indicated in Tab le 12. 

The survey result shows that, 96.6% of the respondents agree that after the interventio n the ir life 

is changing. Regarding food security condition, 58% of respondents sa id that they produce 

available food for home consumption, whereas 42% sa id not. The major area of concern among 

the rural farmin g community is the avail ab ility of food at household leve l and 33% of the 

respondents' number of meal per day is 3 times, 64.2% sa id 2 times per day and 2.3% sa id their 

number of mea ls is I times per day. 
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Accordingly, 62.4% of the respondents beli eve that crop production have dual purpose wh ich 

include the production of both food crops for household consumption and cash crops for sale and 

used to purchase consumption food items. 96.6% of the respondents said that even if they 

produce avai lab le food for home consumption , most of the time the produced foods crops for 

home consumption are not enough to feed them all round the year and they purchase food item. 

About 42% have off-farm income other than agricultu re. However, the area always face problem 

of seasonal food shortage after the end of April , June and specially September and October, were 

large member of families are exposed to disaster and famine. According to key informant DA of 

the area, nevertheless, farmers do have a traditional coping mechanism to the above vulnerability 

situation. Some of them are: grain borrowing among themselves, money credits, eat ing sweet 

potatoes, reducing the amou nt and the number of food taken per meal. For instance, the amount 

of meal taken in January (threshing time) is different from the amount of meal taken in May (no 

harvest). 

As supplementary activity, rearing of livestock 's also supports famil ies to sati sfy their day to day 

needs as the respondents of FGD and key informants interview of the area stated in the 

discuss ion held with them at Koree v illage of Nedhi Gelan Sedi PA. Similarly, 87.5% of the 

respondents sa id that, the irrigation practices change their livelihood positi vely whereas 11.5% 

sa id not that much. 

5.3.5 Productivity of the scheme 

Takin g 50 percent the lowest limit and 100 percent the largest limit productivity rated scale were 

shown in Table 14 and productivity average of the scheme were (3.8+3 .9+0.5+3.5+3.4)15 = 3.02 

which shows sustainable condition in most aspect but intens ifi cation activities still lack . 
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Table 14: Productivity rated sca le 

Category Indictors of productivity Actual Rated Remark 
value of scale 
respondents 
answers in 
percent 

Productivity a. Generate suffi cient 87.5 3.8 Good 
income for the 

households 
b. Improvement of the 88.5 3.9 yes 

li ve lihood of the 
farmer 

c. Intensification 55 
(maize and sweet 0.5 poor 
potatoes rotation 
were dominant in 

the area) 
d. Increasing of 86.4 3.5 Good 

annual production 
after moderni zation 

e. Availabil ity of 83 .9 3.4 Very good 
farm labor 

Source: Field data, 2010. 

Here, the main point of thi s subtop ic is to see the financial sustainability of the scheme by 

discussing the financial viab ility of the members' households. Even if the scheme is relevance 

and productive for the households, absence of commitment feeling towards maintain ing and 

sustai ning the scheme, brings lack of condition which ensure financial viability of the scheme. 

Because of thi s, 92 percent of the sampled househo lds are not paid and willing to pay operatio n 

and maintenance costs, water fee costs and project recovery costs, wh ich show poor financial 

viabi lity of the project. 
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5.4. Institutional Aspect of the scheme 

Irrigation development and management IS a social process 111 which different stakeholders 

interact to make irrigation system effective and effic ient. Disappointing performances of 

government owned and operated irrigation systems have compell ed a number of countries to 

transfer rights and responsibilities for management of irrigation systems from government 

agencies to private or local persons or organ izat ions (World Bank, 1998) 

Accord ing to Pant (2000: IS) in Wageningen (2008: 18) Ostroms provides an analytical 

framework of institutions for governance of irrigation systems, with three nested sets of ru les 

which are necessarily for the effective funct ion ing of the irrigation system. The operationa l rules 

govern the daily use of monitoring water activities of others and rewards and sanctions for the 

combination of action and outcomes. Collective choice rul es confirm how schemes should be 

operated and managed. Constitutiona l choice rules determine who is ab le to participate in a 

scheme and who will draw up the operati onal and co llective choice rules (Ostrom in Pant, 

2000: IS , in Wageningen, 2008: 18) 

To bring thi s Poven (2004) pointed that WUAs are the most frequently recommended 

organizational form for management of irrigation schemes. WUAs are lega l entities which are 

supposed to have full control over the irrigation infrastructure in their scheme. 

Estab li shing a strong irrigation organization is one of the major aspects for a successfu l and 

sustainable irrigation management. Sustainab le management of fanners-managed irrigation 

systems requires we ll established rules that ensure the interest of all farmers. 

5.4.1 Establishment of WUA 

According to IFAD key recommendations from the evaluation of SCP 11 , Sustainability of SSI 

project depends on site se lection in relation to markets ; establi shing or strengthening sound 

social structures; study and design which takes account of local knowledge; and post­

construction support services. 

From the above suggestion to see establi shment of WUA in the schemes respondents are asked 

whether they know or not know water organization estab li shed in the area. Accord ingly, 85.2% 
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of the respondents said "not know any water organization" whereas 14.8% sa id they know 

establ ishment of water use association. 

From key in formant interv iew of the PA development agent said that: 

The establishment of water user association was carried out by electing water committee 

only fimn one village which is found at the right canals of middle block. Still they bear 

the name of water committee even if the community did not accept them. 

Key informant interview : Decemeber, 2010. 

Even if the committee with 8 members was establ ished in 2004, no change has taken s ince then. 

Accord ing to the informat ion from FGD held with e lderly trad itiona l water leader in lttu village 

of Nedhi Gelan Sed i PA, the set up of the WUC in the study area previously initiated for the 

pwpose of fii/filling the criteria set by IFAD organization to get post-construction support 

especially during demonstration period and still these people are actively participate in the 

leadership in the committee wh ile the left side and down steam users' vi llage did not even 

recognize them. From the HH survey, 96.2% of the respondents agreed that they are not the 

member of the irrigation users' assoc iation and on ly 3.8% are member of the irri gation user' s 

association. Some of the reasons for being not the member of the irrigation user's association as 

indicated in the survey result were lack of participatory approach during election of the 

committee, lack of confidence in its importance and un-affordability to pay the contribution for 

the membership. Al l respondents confirmed that the existing WUA committee has no by-law. 

Beneficiaries and the committee have no role in scheme maintenance except canal cleaning. 

Thus, the committee must be representative of a ll villages, have finances and must have clear 

objective. Sustainable management of farmers-managed irri gation systems requires well 

estab l ished rul es that ensure the interest of a ll farmers. 

Therefore, if the WUC are not functional how you manage the system in previous time and who 

manage the system now was the question forwarded for the respondents. 
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Table 15: Response of existing management system 

Management systems Frequency Percent 

community alone I 1.1 

W UA 2 2.3 

NGO alone 0 0 

GO 0 0 

Traditional Leader alone 20 22.7 

All in collaboration 3 3.4 

GO and Traditional leader 57 64.8 

Community, WUA and I 1.1 
Tr-aditionalleadcr 

WUA and tr-aditiol1allcader 2 2.3 

Community and traditional I 1.1 
leader 

NGO,GO and traditional I 1.1 
leader' 

Tota l 88 100 

Source: HH survey data 

Accordingl y, from Table 15 the issues of ex isting WUC a re insignificant and the PA 

administration and the traditional leader playa great role in management of the scheme. 

5.4.2 Water Allocation and Equity of distribution 

Accord ing to FAO, (2006), in most of African communities ' water IS frequently seen as a 

common good, a g ift of nature or of God, linked to strong cultural va lues that forbid men to 

appropriate water. The absence of hi storica ll y establi shed water ri ghts makes water di stribution a 

new and difficult object ive for irrigation development. Since the intervention , fa rmin g 

communities have been trying with more or less success to craft socially acceptable and 

applicable water di stribution rights (FAO, 2006, 18). Fairness and equity, rational use of 

resources, non-discrimination and transparency and participation are among the principle of the 

institut ion to bring socially acceptab le and equitable water distribut ion system. 
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In the case of Nedhi Gelan Sedi SS I project, 99% of the control gates of turn out were not 

functiona l even if the structure of masonry are there, the community still use traditional turn out 

to the fie ld and to secondary canal too. The criteria for determining when to irrigate is not 

according to design document and there is no any operation and maintenance manual. 

Table 16: Traditional and current irrigation scheduling at scheme level which is rotationa l 

system. 

Name of village Number of users(HH) Total \Vater d istribution Block 
accord ing to villages 

male Fema le 
Watdaya 71 13 84 From Monday-Friday Head a nd 

before noon and middle 
Saturday and Sunday user 
24 hours 

Ha.iii 37 3 40 " " 
Jilboo 79 15 94 Except Saturday and Right 

Sunday always after canal tail 
nOOIl users 

ittu 7 I 8 "From Monday-Friday 
befol"c noon and 
Saturday and Sunday 
24 hours 

Left 
cana ls 
head and 
middle 
user 

Korre villages 40 5 45 " " 
Ali villages 15 I 16 Except Saturday and Left 

Sunday always after canals tail 
noon users 

Vatu (PA) Every night Except Both 
(excluded frolll Saturday and Sunday right a nd 
the improved left canal 
development but, 
still keep their 
previous water 
sharing quota 

Source: FGD with traditional water leader in the study area 

At the scheme level water di stribution is fi xed rotati onal system according to the above table. 

But at vill age level since every vi llage have their own Maiaqa, mode of water distribution vary 
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depending on hi s experience and the prevailing cropp ing pattern of the village. From Figure 10, 

35.2 % of the respondent sa id that, decision of Malaqa gove rn who get water in the area, where 

as 50 % of the respondents agree that mode of water distribution depends on the crop type and 

land size. Which mean, depending on the condition of the crops and land size, the Malaqa know 

the time required to irrigate the field from his accu mulated traditional skill. 

Regarding availability of water during the interview, 87.5% of the respondents sa id that 

irrigation water is enough for the project. Whereas 12.5% sa id that, it depends on the condition 

of the rain. But when the respondents was asked the extent of water ava ilability at plot level, 

47.7% of the respondents said ' yes' it is available, whereas 52.5% respond ' no '. 

,. 
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Figure 11: Reason for Scarcity 

crop type land size typeof Decision Crop type 
irrigation of Melaka and land 

size 

Figure 12: Mode of water distribution 

From Figure II and 12, more than 20% of the respondents agree that unfunctionality of the 

conveyance structure was the main reason of shortage of water at plot levels. The mode of 

irrigation water distribution of the Nedhi Gelan Sedi irrigat ion project were still under the 

traditional leader called Malaqa which as shown in Figure 12 in which deci s ion of Malaqa 

accounts for more than 30 percent of water distribution. 
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Regarding eq ui ty of water distri but ion, about 77. 1% of the respondent fee ls that they did not 

share equall y, where as 22.9% of the users feel as they share equal amount of water with every 

user of the scheme. The reason of inequality was shown in Table 17. 

Table 17: Reason of inequality in water distribution 

Reason of inequali ty Frequency Percent 

Management of water canal 2 3. 1 

Nearness to the main canals and diversion point 5 1 78.5 

Political powers and others 12 IS.S 

Total 65 100. 1 

Source: F ieldwork, December, 2010. 

Table 17 shows that, nearness to the main canals and diversion structures, playa great role in 

getting water. Similarly, 77.3% of the respondent sa id that, people fo und at headwork and middle 

user get more water than peop le found at ta il or end user. This shows that, there was in-equality 

in water di stribut ion which hinders issue of co ll ective action toward susta inabil ity of the scheme. 

But, when water scarcity is high , the Malaqa decided water di stribution on negotiated request. 

Thus, from FGD and key informant interview he ld on the site, trad itional leader which are 

elected by local community is the man in charge to di str ibu te water but every village has its own 

Malaqa and there are no any coordination among them. When the respondent asked the extent of 

water availabil ity at plot level , 47.7% of the respondents said yes, whereas, 52.5% responded 

there is scarcity. The factors that contribute for scarcity of water for irrigation also depicted in 

Figure 9 of which problem of conveyance systems weigh more. 

5.4.3 Organization of the Irrigation Scheme Users 

As indicated in the above part, the ex istence of WUA and WUC are insignificant. Thus, it is 

important at thi s stage to eva luate the strategies implemented by the fa nners to adapt their 

practices to the conditions, and the collecti ve agreements that permi ts to adapt the fo rmal frame 

to the specific situati on. Formal frame are a framework of irri gation schedu le existing befo re 
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implementation of the project under trad itiona l systems. Generally, the traditional arrangement to 

adapt forma l frame of the scheme are shown in Figure 13. 

Abba 
Ganda 

Three wise men from the 

village 

Woreda Administration 

PA administration 

Water distribution 

Figu re 13: Formal and current schemat ic organizations of scheme user 

Affosha leader 

Community (users) 

According to FAO, (2006) in rural Africa, v illages are the most important socia l units. In the 

case of Ned hi Gelan Sedi PA, villages are the most important social units too. The community of 

one village organize themse lves and is a key unit for water management . A certain number of 

days of water is accorded to it and has to be shared between the d ifferent users . It is also the unit 

for collective structure maintenance organizat ion. In each cluster, a water committee is elected, 

composed by one malaqa and three mangudo bishani. 

The malaqa is elected by the users among the v ill agers. If there is not particular problem, he can 

stay malaqa during severa l years. If there are too much contlict between Malaqa and the other 

users, another has to be e lected. He is responsible of water since its entrance in the part of canals 

that corresponds to his unit until the repartition in the plots. He has the know ledge of the 

62 



individual ri ghts and the schedule and he is in charge of its app licat ion. Practically, the fa nners 

themse lves open and close the different canals when their turn arrives . In case of conflict, the 

malaqa is called to see and record the evidences. He has to be informed of all exchanges of water 

turn. He is witness for a ll agreements and he can foresee the calendar changes. He is also in 

charge of organi sing the works for canal maintenance. He is a lso the one who represents the 

Vi llage in negot iations involving di ffere nt villages. The mangudo bishani are three wise men 

chosen inside the community for water problems reso lution. They are responsible of the malaqa 

and the users. In case of problem, they are the ones who judge. If the malaqa doesn ' t completing 

hi s work properly, they have power to fire him. 

Another current problem is the water robbery in the upstream part, when the downstream people 

are supposed to use it, especia ll y during the ni ght. In this case of conflict that implicates people 

from different vi llages, the traditiona l judgment takes place in presence of the malaqa and 

mangudo bishani for the two different units. In case of di sagreement, it is possible to resort to 

the kebele ad mini strative tribunal. The person in charge of these prob lems reso lution is the 

bulchinsa ji haqa and the three judges are the shango. The sentence risked is a few days in jail. 

This process is frequently used to reso lve problems involving people from different clusters o r 

conflicts between malaqa and users than cannot be reso lved by trad itional system. In case of big 

problems, it is al so poss ible to ask the District administration tribu nal but thi s is very uncommon. 

The division of the area in seven clusters permits a funct ional management of water. A general 

water di stribution schedu le is negoti ated between their representat ives. The malaqa is then in 

charge o f the water sharing and the operation and maintenance organization inside hi s uni t,. Thi s 

defined a formal frame necessary for a di stribution of the water for irrigation act ivities. 

Here, the above stated statement was applied at different extent with respect to the type of the 

canals. The left canals did not have any combination with the ri ght canals . This is the main 

constraint that the researcher observes during FGD with the traditional water leader of each 

group and key informant in terview with DA of the PA . Development Agent (DA) was the 

structure that comes at this moment and guides the malaqa by improving the capac ity and 

creating written program of irrigation schedu le depending on hi s dec ision. 

The survey resu lt showed that 42% of the respondents said that irri gation water use can create 

conflict whereas 58% of th e respondents believe that at this time since there is good intervention 
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from PA admini strat ion to combat the confli ct there is no conflict. Those who sa id there are 

conflicts rai se, scarcity of water, water theft and problem of water management as the main 

reason for confli ct as shown in Table 18. 

Tablel8. Reason for conflict 

Reason for confli ct Frequency Percent 

Scarcity of water 4 18.9 

Problem of water management 2 5.4 

Water theft 3 8. 1 

all 20 50.1 

Scarcity of water and water theft 5 13.5 

Problem of water management and water theft 3 8.1 

Total 37 100 

Source: Survey Result 2010 

Informant respondent from tail end user' s Mohamed Nad i Abdurahman sa id that, "During water 

theft especially when the head users take the water without their turn, always it is difficult for the 

downstream user to protecl their right since the downstream turn is always at night. But now 

after PA involve on this issue there are good improvement regarding this issues " 

5.4.4 Maintenance Condition 

Maintenance act ivities with in a village coverIng small areas are done by the block or team 

members and coordinated by the malaqa. But accordin g to FGD and key informant interview, 

the most important maintenance tasks are to remove silts two times per year from the canals only 

on behalf of their vill ages. But the beneficiaries do not cooperate and even shows willingness to 

maintain destroyed part of the scheme structure li ke we ir, flu me and part of sto len and 

abando ned turn out structu res as discussed in the above part. It is possible to say that there is no 

maintenance of the irrigation infrastructure. The malaqa is responsible for the mobilizat ion of 

resources required for maintenance act ivities and for the scheduling of maintenance of the 

primary, secondary and tertiary canals onl y for removing the silt, compacting inner canal part to 
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minimize the seepage and remov ing weeds that minimize canal carrying capacity and retard the 

speed of water. 

Figure ]4. Condition of the lined canals and flume on the left side canals 

flume on the left main canals by 

floods 

Source: Pictures taken from Nedhi Gelan Sedi Scheme on December] 0/2010 

WUAs are effective in the management of water allocation and distr ibution but often 

maintenance and especia ll y investment activit ies are not regularl y performed (Agarwal , 2000; 

Vermillion, 1999). But in the case of Nedhi , no estab li shed WUAs and the nominally estab li shed 

WUC are not representative of all vi ll ages and operat ion and maintenance act ivit ies was not 

according to the design document which hinder the stability of functionality of systems in 

sustainable manner. 

5.4.5 Post Construction Support 

Sustainability of irrigation systems also depends largely upon the post construction support and 

the relati onships that estab li sh fa nners and their organization with external playe rs that is market 

traders, input providers, extension services, irrigation agencies and with relevant stakeholders. 

According to the di strict water office after constructi on, demonstrat ion pilot were carried out by 

IFAD for three consecutive years and intended it was adopted by the beneficiari es. At that 

moment, I FAD make some correction on irrigation schedul ing, but after demonstration stopped, 

the downstream users ob lige the upstream head user to use previous traditional water right 
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distribution systems. From this demonstration, the scheme users benefits and learn how to 

cu ltivate Fagee which means to plough in a row, have improved seed and able to produce maize 

twice a year, but only for Woldaya village where the pseudo committee were elected which 

means the approach of demonstration was not participatory. After demonstration se ize, the result 

of dissemination was not that much satisfactory according to key informant interview from 

District's extension expert Wondosen. 

From 2009 by changing means of support, aga in IFAD able to group certain beneficiaries as 

FRG and FHH groups and provides improved seeds and fertilizers by their money but farm 

equipment support without payment as aid. During 20 I 0, there were 20 HH under FRG and 

II HH under FHH but this year 20 II under FRG the number of HH are increased to 30 HH 

where as that of FHH are decreased by one and become 10 HH. According to the member of 

FRG and FHH, they believe that now it is a time of reali zation of the benefit of the horticultural 

production. 

Wagengew(2004) III Andarge (2009), indicated that, g iven the complex set of facing 

smallholder producers, providing access to irrigation water by itself is not enough; smallholders 

also require a broad range of support service (access to inputs, credit, and output market), 

knowledge of farming and land tenure that implicate the need of post construction supports. 

Thus, let us see on by one. 

5.4.5.1 Input and Credit Supply 

Farmers need credit for purchase of agricultural inputs (fertilizer, improved seed and insecticide), 

fatten ing and rearing of animals and promote petty trading. The main institutions that provide 

credit are Dist rict cooperatives and Oromia Saving and Credit Institution (OCSI). The main input 

supplier in the area is District service cooperative. It supp lies fertilizer, improved seeds and 

chemicals. However, 100% of farmers to ld that due to shortage of credit, supply of inputs during 

irrigation season is very small at required time. This leads that, fertilizer appl ication to irrigated 

plot is not a common practice in the scheme. Hence, almost all scheme beneficiaries do not use 

feltilizer at the right time to increase production except right canal middle user. The case is the 

same in relation to the utilization of improved crop varieties and seeds too. 
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5.4.5.2 Market 

There are four main market centers fo r the community. These are Saqa, Deder,Dire Dawa and 

Harar accord ing to des ign document (OIDA, 1993). Most of th e time, fanners se ll thei r outputs 

to private traders and in Deder the Woreda capital town. In the same manner, there are problem 

of getting profitab le market conditions accord ing to the response of the info rmant Yusuf Sham of 

Gi lbo vill age of Ned hi Gelan Sed i PA. 

5.4.5.3 Agricultural Extension Service 

According to Van Den and Hawkins ( 1988) 111 Teshome (2009), the main alln of extension 

program is to ini tiate change to brin g about sound agricultural development especiall y on th e part 

of smallholder fa rmers. It offers them technical advice and also suppli es with the necessary 

inputs and serv ices. Agricultural extension is therefore used as a too l fo r rural development 

(Teshome, 2009). 

According to the key in fo rmant from Woreda Agricultu ral office extension expert Wondosen, 

there was no integrati on between extension department, I FA D and benefi ciaries but after 20 I 0 

they are working in collaboration with IFA D and DA of the area. 

In general "Rank the severity of absence of post constructi on support?" was the questi on 

forwa rded to the sample farmers in the se lected study areas. Accordingly, 36.4% sa id that the 

severity of absence was less, 20.5% said that it was modest wh ile 43.2% said that the severity of 

absence of post construction was severe. 

5.5. Community participation and empowerment 

For sustainability of the scheme, one o f the im portant steps in irrigation system design has been 

fa nners' part icipati on in all stages of the project cycle. However, the government has been 

maki ng huge investment in irr igation scheme design and construction without partici pation of the 

community in the area . Thi s leads to dependency on the government which decreases farmers' 

sense of ownershi p and responsibi lity fo r operation and management. Thus, 100 % of the 

respondents confirmed that, they do not undertake even m inor repa irs for the structure. 
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All respondents confirmed that, the irrigation scheme is very important for them to secure food 

self-sufficiency. The idea of constructing the irrigation scheme on the site was originally initiated 

by the government but later agreement was reached between the government and the local 

community especially those at head and middle user, it was not included all the beneficiaries. 

The study and designs for all headwork and irrigation networks were formulated and produced 

by former OIDA East Hararghe Branch wh ich dissolve in to east and west Water Resource office 

in 2008 and add Energy and mines office at this time. All respondents confirmed that no 

attempts were made to encourage participation of the beneficiaries. According to the 

respondents, 75.9% of the community was not participating during planning, construction and 

post construction and 24. 1 % of the community patticipated. From those patt icipated, 45.5% said 

that they were participated in planning stage, 9.1 % participated during construction stage, 36.4% 

at both stage and 9% said that they are participated in all phase of project cycle. 

As far as capacity building for the users is concerned, only 12.5% agreed that they are getting 

trainings and the rest 87.5% responded that they are not gett ing tra inings regarding irrigation 

scheme management. 

Handing over of irrigation systems to farmers, upon completion of construction, has been a 

standing procedure in small-scale irrigation development. It is based on a desire to decrease the 

resource burdens of the government for irrigation operation and maintenance and to enhance the 

long-term sustainab ili ty of irrigation systems through loca l management and control. However, 

77.3% of the respondent said that there is no formal handing over of the project to the 

beneficiaries and 22.7% said there is formal hand ing over of the project to the beneficiaries. 

Moreover, all respondents believe that it is possible to increase econom ic benefit of the scheme 

by redesigning the scheme with fu ll participation of beneficiary fanners. 

5.5.1 Gender and SSI 

Out of the 88 HHs se lected for interviews 20.5% of them are women headed HHs from which 

88.9% of them are widowed and I 1.1 % of them have their husband abroad in Saudi Arab ia and 

America. 
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Under the participation of the community, women participation plays a great role to ensure 

sustainability of the systems. According to survey result 97.7% of the respondents be li eve that 

there was no women participation in irrigation activities before the project and after project too. 

Focus Group Discuss ion held at Nedhi Gelan Sedi SSI in Deder District indicated that women 

headed household who are single, widowed and own ing agricultura l land are members of their 

schemes enjoying sim ilar benefits to that of men. 

Among the seven member of the nomi nall y elected water committee, two of them are women. 

Th is was done on ly to fu lfill the criteria of donor organizat ion and meet the slogan of women 

participation in the project as key informant of the District Agricu ltural office stated during 

interview. 

With regard to the benefit of the irrigation project, gender wise, the respondents in the selected 

areas said that, they use water in the canals to wash the clothe, clean house equipment that 

decrease their burden to fetch water that serve for all thi s activities. Moreover, benefit for 

livestock forage production, ava il ab ility of food vari ety at home and income increase from 

sugarcane, banana and chat are some of the benefit of Nedhi Gelan Sedi irrigation project for 

women as confirmed during observat ion, survey result and from FGD. 

5.6. Collective Action, Eq uity and Resilience of the Project 

Here institutional , social and commun ity empowerment cond ition of the scheme were 

summari zed by taking actua l value from sub-topic 4.3, 4.4, 4.5, 4.6, 5.6 and 5.6. 1. Assuming 50 

percent minimum and 100 percent maximum value of condition index, the rated scale of each 

indicator was calculated using Equation 5 and the result was found in Table 19. 

Sustainability scale= Actual value - Minimum value *5 

Maximum value-Minimum va lue 
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Table 19: Rated scale for collective action, resilience and equity 

Indicators Variables Condition Rated Remark 
index scale 

Collective action a. Abi lity and wi llingness to 8% -4.2 92 % says no paid and 
generate 0 and M costs and no wi ll to pay (HH s 
make new facility sll srvey) 
construction 

b. Sense of owner ship 94.3% 4.4 Good (with thei r 
vic ini ty) 

c. Participation of the 24. 1% -2.6 Very poor 
beneficiaries 

d. Manal?;cment transfer 22.7 -2.7 Very poor 
c. Establishment of legitimate 14.8% -3.5 Very poor 

W UAlWUC 
f. Ca pacity to organize and 12.5 -3.6 Very poor 

enforce rules 
e. IntcJ!:loation of stake holder 0% 0 Very poor 
h. Post construction support 35.7 -1.43 Average response of 

credit , inputs, training, 
demonstration and 
monitoring and 
evaluat ion) 

Res ilience of a. Livelihood diversification 64.2 % 1.4 42%)have off-farm 
the systems average of and 86.4% 

the two participate in 
livestock production 

b. Contribution of traditional 100 5 ( if there are not 
systems traditional right canal 

di version ,this project 
is out of service 

Equity a. Gender fairness issues 51.2 0. 12 

b. Water distribution equity 27.8 -2.2 72.2 % said no equity 

From Tab le 18 the average va lue of collective action is (-4.2+4.4-2.6-2.7-3.5-3.6+0-1 .43)18 = -

1.7, negative val ue that shows worst case . 

Again for system resilience average val ue is ( 1.4+5)/2= 3.2, which shows good value whereas 

for equity the average va lue is (0.12-2.2)/2=-1 , which indicates worst case of in-equality. 

In genera l, in thi s research absence of equity in water di stribution and gender fairness create low 

co ll ect ive action toward bringing sustainability of the systems. Moreover, the approach of 

intervention was not participatory. 
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5.7. E nvironmental Sustainability of Nedhi Gelan Sedi SSI project 

The area was known by practicing irrigation for a long period of time under traditional systems 

and irrigation has contributed to increase food production and the overa ll socio-economic 

deve lopment. Similarly, socio-economic inequality, soc ial disrupti on and environmental 

degradation are among the impact that irri gation brings on the environment. 

To maximize the positi ve impact of irrigat ion and if possible combat or minimize the negative 

one, mainstreaming the environmental impact assessment in every project that has li ke ly adverse 

impact on environment is a must. Thus, even if the advent of SS I project in thi s area has a 

number of soc ial and economic benefits which are thought to be the crop of the objectives, 

investigati ng the other side of coin is cruc ial and with thi s respect, inFormation was co llected 

concerning plot fertility , human and an imal d isease occurrences due to implementation of 

irrigation schemes in the area and condition of natural catastrophe and scarcity of natural 

resource which hinder the susta inabil ity of the phys ica l structu re fac ili ty. 

As population increase from time to time, hillside cultivation was the only so lution to Feed 

household in the upstream area of the project. 100% of the respondents believe that, farm 

destruction by flood and siltation of weir are the major natural factors that minimize the 

sustainability of irrigation scheme in the area. 98 .9% of the respondents said that; land scarcity 

hold the first rank during ranking scarcity of resource in the irrigation area. The land scarcity 

problem noted by farmers is the result of popu lation increase 84 .1 %, irrigation expans ion 5.7%, 

infrastructure expansion 1. 1 %, fue l consumption 1.1 % and flooding prob lem 8%. 

Sim ila rl y, 92% of the respondent sa id that so il eros ion is the environmental prob lem in the area. 

The soil erosion observed on fann land caused by irrigation water management prob lem 40.9%, 

irrigati on system used that is graded furrow and some time flooding 10.2%, structure problem 

which is expressed in the form of adeq uacy 3.4% and fl ooding fro m upstream that destruct 

nearby farm accounts 35.5% of the respondents' response. 

Abou t 79. I % of the respondents sa id that, the product ivity of the land do not decrease where as 

20.9% said that the productivity of the land decreased from time to time because without 

fert ilizer there are no any production from our plots. The water logging and sa linity prob lem is 
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not significant since the land IS sloppy In nature but neal' the ri ver side needs attent ion as 

observed during field visits. 

Figurel5: Flooding problem 

"'v~"'r1 by stone carried by flood 

Sonrce: Photo from field observation at Ned hi Gelan Sedi in 2010 

Most of the respondents in the area did not indicate an incidence of human 01' an imal di seases 

after the implementation of the irri gat ion schemes. Similarly, for crops "are there any pest 

infestations due to irrigation implementation?" was the question forwarded to the respondents. 

Accordingl y, 98.9% of the respondents sa id "no" while on ly 1.1 % sa id "yes" fo r the above 

question. Therefore," what is the reason of crop fail ure?" are anothe r question to the respondents. 

Thus, 41.9% of the respondents those who sa id there is crop failure responded that, the reason 

for crop failure are existence of crop di seases and pests li ke the blight o f potatoes and tomatoes 

and stalk bore, red ants(qanyur) and sweets potatoes weevil s, water shortage due to insufficient 

of scheme structure and poor cu ltu ral practice as a reason. 
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Regarding the cont inuity of water ava ilabil ity, 55 .7% of the respondents sa id that cl imate change 

has effect on avai lab ili ty of irrigation water whereas 44.3% of respondents said th at they do not 

know the connection of thi s thing. 

Genera ll y, flooding, land slide, so il eros ion whi ch resu lt land degradation in the area are some of 

observed problem in the area. Population increase is another area, which needs attention for the 

future in the area. Siltation is the main hindrance for the irrigat ion structure sustainability on the 

head work diversion while for cross-drainage structures damage by flood ing is the main factors. 

Unless the upstream watershed are fully protected under the implementation of watershed 

management wh ich was not included during the scheme project design feasibility document, the 

physica l capi tal (irrigation scheme), natural capita l (so il and water) will be in question even for 

these generation to g ive in tended benefit for them. 

5.7.1 Protective Action 

Similarl y taking 50 percent as minimum value and 100 percent as maximum va lue, protective 

action to bring environmenta l sustai nab ility of the project was summari zed in Table 20. 

Table20: Summary of results for Protection action rating sca le 

Indica tors Variables Conditi on Rated Remark 
index scale 

Protecti on a. Absence of soi [ 8 % -4.8 92 % said yes 
eros ion erosion is 

severe) 

b. Cropping pattern for 55% 0.5 (no crop 
protecti on of so il rotation and 
fertility fa llow to 

protect soil 
ferti lity due to 
land scarcity 

c. Watershed mgt. and 0 % 0 ( IODA, t993 
ElA consideration and key 
during planning informant 
and current practi ce interview) 

d. C hange in 94.3% 4.43 5.7 % said yes) 
environment due to 
intervention 

Source: FIeld work, 2010 
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From Table 20 average value for protection = (-4.8+0.5+0+4.43)14 =0.03 this shows 

unsustainable condition of the systems. Thus, the study shows that due to irrigation structure, 

there are no environmental changes. But due to lack of protective measure that ensure 

sustainability of natural capital that affect the project, environmentally the project is in the state 

of unsustainable condition. 

5.8 Main constraint and level of impact of category on snstainability of the scheme 

5.8.1 Main Constraint on sustainability of Nedhi Gelan Sedi SSI Scheme 

The needs to sustain the irrigation systems imply that there are opposing forces which would 

otherwise threaten to bring it down. Identifying these threats should be the key to various 

protective actions by managements. 

Siltation at head work is number one problem and factors that cause system unsustainable. 

Eventually, it becomes impossible to supply the dependent command area with water. Siltation 

in the canals is moderate but in some area it needs desilting. Water-logging and salinity are not 

significant threats. Regarding loss of soil fertility the researcher believe that, it is good if the 

combination of composite and fertilizer application as well as manure application would 

implemented as reported from some respondents and key informant from P A to ensure the 

stability of the productivity of the farm land for these generation as well as future generation. 

Drought, sedimentation and farm land inundation due to flooding will be threatened in relation to 

water resource availability and agricultural land scarcity in the future but application of 

integrated watershed management is the only solution to it. Weed growth in the canals and in the 

farm are another important physical constraints which reduce efficiency of the canals and 

productivity of the farm respectively. Especially haramazab or feremsis (partenium) is one of the 

weeds known in this area according to beneficiaries ' response during FGD with elderly water 

user and design document. 

According to design document, the irrigation water distribution per each irrigation has been 

guided by Malaqa which have its own problem to irrigate water stress sensitive crops such as 

vegetables. Therefore, such problem can be easily solved by establishment of strong water users 

committee under improved systems (lODA, 200 1). However, the established water user 

committee is not representative of the scheme beneficiaries as di scussed above and still 
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everyth ing is similar to previous systems. Thus, the intervention systems lack participation of the 

end users starting from the very beginning, even though the commun ities are ok to accept 

technology and any improvement, espec iall y in the area of irrigat ion. Absence of establi shing 

representative WUC or strengthening of the ex isting structure was the main institutional threats 

of the area. 

Simi larly, there are great problem of integration of stakeholders, overlap of duties and 

responsibilities and institutional instability according to East Hararghe Zonal key informant of 

water resource office Zageye Tesfa ye. According to him, in deve lopment of irrigation due 

attention was given to construction of phys ical part only and at th is moment, there is no 

operation and maintenance department as well as no routine monitoring and evaluation trend in 

the office. 

The other threats are prob lem of co ll ective action by different stakeholder. Espec ially, views of 

irrigation users on ownersh ip of the scheme are different according to location of farm land with 

respect to head work diversion. Accordingly, all right canals user except those found up to a 

distance of 500m, wh ich was constructed by the project, the rest did not have feeling of 

ownerships regardin g the diversion weir. They have been using the previous trad itional diversion 

systems and the canal also not new but due to intervention , about three culverts and two flumes 

were constructed. They th ink that, these structures have great benefit for them but its 

maintenance belongs to the government or NGO are what they believe. The left hand sides are 

those always in problems with the weir, even if it is above their ability to desil t the weir and 

maintain the destructed column of flume by flood as understood from FG D held in the area with 

Wo ldaya vil lage water committee and elderly traditiona l leader. 

Finall y, the respondents asked to rank the major facto rs which most inhi bit their irrigation 

development at present. The results are shown in Tab le 2 1. 
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Table 21: Major factors which most inhibit irrigation development at present and their 

rank 

Problem Percentage of extent of problem Rank 

Less Modest Severe 

Lack of input 39.8 14.8 45.8 3 
ava ilability! 
fi nancing 

Lack of water 59. 1 10.2 30.7 5 

Lack of the land 1.1 3.4 95.5 I 

Lack of credit 0 4.5 95.5 I 

Lack of market 2.3 35.2 62.5 2 

Lack of access road 45.5 40.9 13.6 7 
and transport 

Crop damage 67 18 .2 14.8 6 

Competition 86.4 5.7 8 8 
(between rain fall 
and irrigation or 
among the producer) 

Lack of training 36.4 20.5 43.2 4 

Sonrce: Snrvey, December, 2010. 

From Table 21 , lack of land and credit are score rank one in terms of severity, lack of market are 

the second scoring 62.5% of severity, lack of input availability/financi ng is third in severity rank, 

lack of training is the forth and lack of water is the fifth in the rank. 

5.8.2 Level of Impact of Category on Sustainability of Nedhi Gelan Sedi 

In this research, sustainability of SSI scheme can be defined as, the search for some set of 

policies and practices under wh ich we wi ll feel confident that the system should cont inue to ex ist 

and to function , at least for time-span of 20-30 years. Here, from pol icy perspective the 

researcher believe that it is sound and then only focu s on practices on the ground. From financial , 

technical , physical , socio-culture, environmenta l and community participation different practice 

were di scussed under each topics as indicated above and understand the cond ition of each aspect. 
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Now, let us see the leve l of impact of each condition on sustainability o f Nedhi Gelan Sedi 

scheme. 

Accordin g to Abern ethy ( 1994), there seem to be three maj or ways in which systems may lose 

sustainabi I i ty: 

I. System may lose sustai nability because they are no longer to deli ver their 

benefit s. 

II . System may lose susta inabil ity because, although they are performing we ll 

intern all y, they are inj uring other in terests. 

III. Systems may lose susta inability because peop le no longer want to devote 

necessary e fforts to key activities. 

Before catego ri zing to the above three crite ri a, combining va lues fo r individual category 

calcul ated from Table 8,9, 10, 14,19 and 20 are now the next steps of the process. Accord ingly; 

'* Stabi I ity average rated sca le = 1.72 

"* Effi ciency average rated sca le = 1.62 

4. Resili ence average rated sca le =3.2 

~ Productivity average rated scale =3 .02 

.,j. Protective average rated sca le =0.03 

~ Collecti ve acti on average rated scale=- I. 7 

,., Relevance ave rage rated sca le =3.62 

"" Equity average rated scale =-1 

Therefo re, sustainability index of Ned hi Ge lan Sedi was the average of the above value. 

Sustainability index= (3.62+1.62 +1.72 + 3.02 + 0.03 + 3.2 + (-1) + (-1.7))/8 =1.31 which 

shows value approach to unsustainab le situation. 

These vari ous factors in Table 8, 9, 10, 14, 19 and 20 do not affect the susta inabili ty of irrigati on 

systems in similar ways. It is useful to class ify also the kinds of impacts that irri gation systems 

may suffe r, and that may cause unsusta inabi lity. In thi s regards, development of Nedh i Gelan 

Sed i SSI scheme was relevant fo r the communi ty and also increase their productivity that 

exp la ined by va lue between fair and good which is a lso supported by many past research 

specifi call y accord ing to Word Bank, (2007), FAO, ( 1997) , (2003), (2007), produ ctiv ity 111 

irrigated areas is more than tw ice that in an irrigated areas which support the above findi ng. 
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Number one factors are absence of co ll ective action towards the scheme susta inability which 

resulted mainly from low value of equity of water distribution between beneficiaries. Similarl y, 

very low va lue of protective average rated scale shows, lack of protective means to overcome 

any threat against the di straction of physical and natural capital of this project. Generally, fair 

productivity and relevance of the scheme is balanced by poor equity, poor co llective action, poor 

stability, poor protective action and resilience of the systems which affect the sustainability of 

the scheme in aggregate. 

In the case of thi s project, an outcome of lack of equ itab le resource di stribution , wh ich create 

lack of co ll ective action towards the scheme sustainabi lity issues especially for operation and 

maintenances which harm the stabi lity of the physical capital by minimizing the efficiency of the 

scheme coupled with low protective action of the environment aggravate the problem and finally 

systems are no longer to deliver the ir benefit and the people are also no longer to devote 

necessary efforts to key activities and sustainab ility of the system become under question even 

for thi s generation. 

In thi s chapter, USJJ1g the qualitative and quantitative information obta ined from household 

interview, key informants, FGD and direct observations, househo lds socio economic 

characteristics, relevance of the scheme, efficiency and effectiveness , physical and technical 

aspect, institutional , financial , environmental , constraint and sustainability of the SSI scheme 

were analyzed and thorough ly di scussed. 
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CHAPTER 6 

SUMMARY, CONCLUSION AND RECOMMENDATION 

6.1 SUMMARY 

The aim of this research is to study the susta inability of SS I scheme based on Nedhi Ge lan Sedi 

irrigation scheme. To answer the specific question of the study, many primary data were 

collected from 88 households of which 28 from head user, 30 from middle user and 30 from tai l 

user, using survey quest ionnaires. FGD with elderly traditiona l water leader, water committee, 

women and youth, d irect field observation and key in formant interview also carried out. The 

descriptive ana lys is was made using mean , minimum as we ll as max im um va lues. In add ition , 

the results are depicted using tab le, charts and other diagrams. 

Depending on literature reView, important indicators of sustainability of SSI scheme was 

selected based on theories of sustainable SSI found in the literature and then primary data for 

each indicators was collected using survey questionnaires and condition index was set depending 

on the response of yes or no. At the same time, scale rating was assumed for each condition 

index and goalpost was assumed. Taking the average of each indicators value was the fina l steps 

to determine the sustainability index of the systems. 

It was to give an image of the sustainability at plot and scheme level. The spatial scale comprised 

the farm and scheme and the time sca le at least for the time intended during the planning stage of 

the project that is 20 years and now it was 9 year after construct ion. The objective was to give an 

image of the sustainability concerning environmental, institutional , technical and soc io economic 

aspects as a whole, and then to use the resu lts to point out the parts of the irrigation scheme in 

which there were deficiencies in the sustainability, and where the farmers and concerned body 

could work in order to improve the sustainab ility. 

Small -sca le (smallholder) irrigation has a role to play in agricultural and economic development 

of Oromia Region , particularly in East Hararghe. The hi gh yields obtained in irrigat ion , together 

other benefits such as increased incomes, food security, and drought relie f savings and so on, are 

indication that irrigat ion can be a vehicle for the long-term agricultural and microeconomic 
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development without affecting the environment. With water being the scarcest resource 

especially in the smallholder sector, the need for irrigat ion development in thi s sector is quite 

apparent. 

The assessment of the existing irrigation system in the site under study indicated that, the design 

and construction of this scheme were carried out by the former OIDA (Oromia Irrigation and 

Development Authority) and its eastern branch offices from 200 1-2002. The source of the water 

for the project is from Gelan Sedi River which is emerged from mount Dima at upstream and the 

abstraction system is grav ity for the whole community. The conveyance structures found on the 

canals are 329.5m of lined canals, 4 flume, 4 inclined drops, 20 vertical drops, 54 turn out, 12 

turn out with drop, 3 box culverts, 2 chutes, 4 pipe cu lverts, 3 culverts with check dam and other 

eal1hen canals. When one observes the effectiveness of the infrastructure out of 106, 66 of the 

structure become out of use . Thus, in the area there are major difference between as built 

document and actua ll y constructed scheme on the head work area, one column of the flume and 

a ll turn out gate were stolen and the community are st ill use traditional turn out wh ich shows the 

physical capita l constructed were not in a position to give the intended benefit. Moreover, the 

natural capital like farm land near the river were destroyed by the flood during rainy season 

every year in spite of the farmer effort at their farm level individually and due to th is the scheme 

command area are decreased from year to year and farm land loose by the flood is the main 

problem as interview certa in fa rmer during the observation. 

Regarding the condition of the scheme from socio-cu ltural sustainability, the study showed that, 

the intervention was relevance to the community even if the fanner perceived the relevance of 

the project in different ways with respect to the location of the field from the head work. But, 

77.1 percent of the respondents said that there is no equity in water distribution systems since 

peop le found at headwork and middle user get more water than those found at tailor end user 

.Absence of equity hamper building of co ll ective action toward systems maintenance and feeling 

of ownersh ips. In general, traditional cu lture of the area in water di stribution , system 

maintenance and conflict resolution is good. 

The financial vi ability of an irrigation scheme is closely related to the financial viabi lity of the 

member households. It a lso depends on the sense of ownerships and commitment that members 
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feel towards maintaining and sustaining the scheme (SEAGA, 1989). In this regard people 

believe and know the importance of the irrigation to improve their livelihood. But, the approach 

of development Fom the very beginning was top-down approach by the government, which 

viewed the "target population " primarily as beneficiaries rather than as customers or 

stakeholders. In turn, "beneficiaries " perceived the government as a "Fee delivery channel" 

and consequently no one would be willing to pay for operation and maintenance (Bitew, 2005). 

This was the case for this scheme as 92% of the respondents sa id they were not paid and willing 

to pay operation and maintenance cost, water fee and recovery costs. Thus, financially the 

scheme was not viable. 

To see the roles of the community participation III sustaining the system, if there are not 

traditi onal right canal diversion point, this project was become out of service. Regarding the 

participation, there was no proper participation of the beneficiaries both during design and 

construction, which affect the sense of ownerships of the physical capital constructed in the area. 

Moreover, there were not proper handing over of the scheme to beneficiaries and necessary 

training were not provided. This indicates lack of one of the key issues to sustai nability of the 

scheme. The researcher believes that, if the beneficiaries had pal1icipated in the planning 

process, they would strongly regard the projects as theirs which support the FAO, (1996) 

suggest ion. Successful implementat ion requires part icipation III the planning and 

implementations process by all stakeho lders, in order to create a sense of ownership of, and 

consequent commitment to, the project (FAO, 1996). 

Under institutional susta inability, the study found that, establishment of strong WUA was not the 

case for this scheme and the traditional Malaqa is still the person in charge of water distribution, 

management and maintenance of earthen canals according to the vicinity to their villages. Every 

village has their own water turn in rotational manner. The nominal elected water committee is 

not representati ve and has no any recognition from the beneficiaries ' . Equity in terms of water 

distribution was not the case in this scheme. Post-construction supports to the community are 

there by IFAD at this moment under FRG and FHH but not enough. In general , under 

institutional sustainabi liry ,lack of full consent and keeping interest of members, lack of women 

participation in all phase of irrigation scheme development, lack of community empowerment, 
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lack of establishment of representative WUC/WUAs, lack of provision of fair institutional and 

support services ( markets, credits, training , improved seeds on time and fertilizers) and lack of 

strengthening the existing traditiona l local water institution and more over, lack of integration 

among stakeholders were those factors that undermine the sustainability condition of the scheme 

from inst itutional aspect, even if the project was still relevant and productive to the beneficiaries. 

Regard ing environmental sustainability of the scheme, the study showed , land scarcity in the 

area was number one problem that resulted from population increase and flooding problem and 

92 percent of the respondents said that soil erosion is the environmental problem in the area. 

Most of the respondents believe that, the product ivity of their land does not decrease and water 

logging and salinity problem are not significant in the area. 98.9 percent responds that, there are 

no pest infestations due to irrigation implementation and 40.9 percent believe that irrigation 

water management problem caused soil eros ion. Again, 55.7 percent of the respondents said that 

climate change has effect on availabil ity of irrigation water. 

Generally, flooding, land sl ide, soil erosion which result land degradation in the area are some of 

ubserved problem in the area . Population increase is another area, which needs attention for the 

future in the area. Si ltation is the main hindrance for the irrigation structure sustainability on the 

head work diversion while for cross-drainage structures damage by floodin g is the main factors. 

Unless the upstream watershed are fully protected under the implementation of watershed 

management which was not included during the scheme project design feasibi lity document, the 

physical capital (irrigat ion scheme), natural capital (soil and water) will be in question even for 

these generation to give intended benefit for them. 

The major current constraints of irrigation deve lopment in the study area ranked as lack of land 

and credit are score rank one in terms of severity, lack of market are the second scoring 62.5% of 

severity, lack of input availability/financing is third in severity rank, lack of training is the forth 

and lack of water is the fifth in the rank according to the survey result. Th is shows there is 

pressure on agricultural land and also lack of post construction support and protection of si Itation 

and flooding are the most important threat we want to susta in. 

Moreover, it is important to be aware that the simple numbers of susta inabi lity index obtained, 

while useful, cannot take the place of detail ed qualitati ve stud ies in the area. Sustainab le 
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development is obviously a dynamic, not a static concept, as the system and conditions are 

constantly changing. Hopefully this Study can serve some of the following purposes: 

.,J, Information on the constraints with sustainability of Nedhi Gela Sedi SSI scheme was 

pointed out 

.,J, A useful analysis of the situation of Ned hi Gela Sedi SSI scheme that can create ideas on 

how they can work to improve the sustainability of their irrigation systems was stated . 

.,J, The condition of the physical capital and institutional as well as socio-cultural aspect, 

financial and environmental condition were assessed. 

... Information on the practical use of sustainability indicators that can be useful for future 

development of sustain ability indicators in the study area was touched . 

.. An introduction to the theories of sustainability SSI for students and other persons 

interested in these issues were applied. 

Thus, from the analysis, according to the definition of sustainability of SSI scheme which is the 

search for some set of policies and practices under which we will feel confident that the system 

should continue to exist and to function, at least for time-span of say 20-30 years, absence of 

scheme watershed management and EIA consideration during planning, improved cropping 

pattern , low livelihood diversification , little consideration of local knowledge, lack of developing 

the sense of ownerships, community participation, management transfer, establishment of 

representative WUC/WUAs, improve the capacity of the Malaqa or WUA/WUC to organize and 

enforce rules, lack of integration of stakeholder towards pre and post-construction support, 

absence of willingness to generate operation and maintenance costs and make new irrigation 

facility as well as unfunctionality of the scheme that create poor conveyance efficiency and 

brings scarcity of the water at plot level together lack of intensification culture in the area 

indicates unsustianability of Nedhi Gelan Sedi scheme. Whereas, multipurpose of benefit of the 

scheme, interest and reliance on the project, land tenure security and purpose of using irrigation 

is the practice that brings fee ling of confident to ward sustainability of the scheme. 

6.2 Conclusion 

Nedhi Gelan Sedi SSI which approach to unsustainable situation after 9 years of its construction, 

unless urgent action toward creating representative water user organization and empower the 

committee with clear water right and by-laws that ensure equity of water distribution and build 
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collect ive act ion towards operation and maintenance of irri gat ion scheme as we ll as participate 

them in watershed management to overcome land degradation and structural failure due to 

siltation and flooding, the current relevancy and productivity of the project will not Persi st. In 

genera l, the study shows that; 

• Relevance of the project is different with respect to distance from the diversion point. 
• The approach of in terventi on was top-down approach 
• There was lack of holistic approach in design document that do not have environmenta l 

impact assessment and Water shade management which affect the env ironment. 
• Institutional, social and community empowerment which was reflected by relevance of 

the project, Equity Resilience and collective action are cruc ial and the most facto rs that 
affect the stabi li ty, productivity, protective and financ ial viability of the systems and 
sustainability. 

• Hence, productivity and relevance without social equity in water sharing; with out 
approach wh ich improves co llect ive act ion by empowering the commun ities, 
sustainability of Ned hi SSI does not assured. 

Finally, the study demonstrated that, improving and expansion of the physical structure of 
exist ing traditional sma ll -scale irrigat ion scheme must supposes to think about approaches that 
permit to clarify the problems in a collective manner and not to start with the proposed 
deve lopment so lution to supposed problems that also supported by Angele, 2007. 

6.3. Recommenda tions 

The following recommendat ions are believed to contri bute for improving the sustainability of 

Nedhi Gelan Sedi SSI scheme: 

"" Investments in in frastructure improvements may be ineffective in the absence of 

continued maintenance, an outcome of weak institutions, inadequate funding, low 

operationa l and maintenance charge and lack of sense of owner ships and commitment 

that members feel towards maintain ing and sustaining the scheme wh ich generally 

resulted from top-down approach of the intervention during the intervention of the 

project. Thus following a bottom-up approach is ideal for irri gation development, treat ing 

farmers as "Owners" and not as "beneficiaries" of the projects. So, fanners should 

participate throughout the project plann ing, implementation and evaluation phases. Thus, 

due attention must be given in creating representative WUC and create clear water use 

right with the benefic iaries as well as traditional water leader of the area at this moment 

to bring equitable water distribution between the users so that col lective action towards 
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the systems will be developed and maintai ning head work, the flume and destroyed turn 

out as soon as possible. 

,.,j, However, lack of watershed management as a part of feasibi li ty document during study 

together population pressure on forest deforestation and hill side cultivation resulted in 

sedimentation of the irrigati on infrastructure, destroying column of the flume and 

damaging of banana and sugar cane plantation from river bank farm and farm land loose 

by the flood and decreasing of water avail ability due to , too much runoff formation rather 

than infil tration were exposed the project under stress. With such a situat ion, there is a 

need to implement integrated watershed management at the upstream and on farm soi l 

and water conservation in the area as soon as possible to protect the environment and the 

soc iety. Suggestion has been given to the responsible Government Institution (O WM EB 

and OADB) and IFAD too . 

.. The support fro m IFAD at this time under FRG and FHH must be continued in a way that 

participate women and the poor and also possible market linkage must be created for 

these group. 

.. Study tour, training in water management, and market ing and general crop production 

for farmers and extension workers , Institutional support and continuous monitoring and 

evaluation of irrigation schemes is necessary to provide feedback and information 

important for the future planning of management of new schemes and maintenance of old 

schemes. 

.. Finally, promote research and development activities that indicate standard indicators of 

sustainability of SSI scheme to eva luate and monitor the scheme in the li ght of these 

indicators . 

... Despite the success of implementing new irrigation facilities, equal attention shou ld also 

be given to sustainabi lity of already constructed irrigati on schemes. 
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Chapter 8 

Appendix 

8.1 Different Tables 

No Name Sex Age Vi llage Year of 
establishment 

I Bakri Male 36 Woldaya 2004 
Abdurahman 
Sana 

2 Abdi Shafi i Male 35 Woldaya 2004 
3 Bakri i Male 45 Woldaya 2004 

Abdulah ii 
4 Abdulaziz Male 34 Wol daya 2004 

Mohamed 
5 Mohamad Male 35 Woldaya 2004 

Al i Issa 
6 Riyana Female 39 years Woldaya 2004 

Mohamed 
7 Faxuma Female 40 years Wol daya 2004 

Abrahim 
Abdullah 

8 Sharnshad in Male 42 years Woldaya 2004 
Adame 

Table 21 : Name of selected water committee of Nedhi Gelan Sedi SSI Scheme 
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Chapter 8 

Appendix 

8.1 Different Tables 

No Name Sex Age V illage Year of 
establ ishment 

I Bakri Male 36 Woldaya 2004 
Abdurahman 
Sana 

2 Abdi Shafi i Male 35 Woldaya 2004 
3 Bakrii Male 45 Woldaya 2004 

Abdulahii 
4 Abdulaziz Male 34 Woldaya 2004 

Mohamed 
5 Mohamad Male 35 Woldaya 2004 

Ali Issa 
6 Riyana Female 39 years Woldaya 2004 

Mohamed 
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Abrahim 
Abdullah 

8 Shamshadin Male 42 years Woldaya 2004 
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Table 21 : Name of selected water committee of Nedhi Gelan Sedi SSI Scheme 

90 



8.2 Research Questioners for sampled farmers and ot her grou p 

Add is Ababa University 

School of G raduate Studies 

Colh.'ge of Oevclollment Studies 

Center of Environment, water and Development Code_ 

A (IUestione r designed for s~lmil led farmers 

Dear respondent s. 

The principal objectives of this questionnaire is to understand sustainabil ity of Nedhi gelan sedi small scale irrigation project in 
Dedcr wereda Eastern Oromia. such studies on the community based small scale irrigation are usefu l to the plwlers and deci sion 
makers to draw the most appropriate irrigation development plans. which are based on food security. farmers needs and priorities. 
You are kindly requested to give an answer freely and openly. The questionnaires are fully for the academic research purpose. 
any information you give will be kept confident ial. Thus. your cooperation is very necessary to achieve the desired goal of the 
study. 

Thank you for your cooperation in advance 

" 

Elias Abdi the su rvey coordinator. 

SECTI ON 1 

Questioner for Indi\'idml l Beneficiary 
1. Genera l 

1.1. Research Site: Region.. . ........ .. Zone. .. ........ Districts.. . ........................ .. _. 
PA . . .. ... ................. ..... Village . ... ....... .. Irrigation Block .. 

Interviewer full name: ...... .. .. Date of Interview ................ . . 

Time of Interv iew .. 

1.2. Respondent identificat ion number .. ........ . .. .. . 
1.3. Household Head: 

1.4. 

15. 

a) Full name. 
b) Sex: 1)l11ale 
c) Age:.. ..(ycars) 
d) Marital Status: 
Ethnic background 
I) Oromo 
Educational status 

2) female 

I) married 2) single 3) divorced 4) Widowed 

2)Amara 3)Other. Specify ••••.... --- .• -

5)Polygamy 

:-- -

.,. " -

I . Reading and writing 2. First cycle 3. Second cycle 4.illil ralc 5)8eyond secondary education6).Spccia l ski ll 
tra ining 7) Other. specify .. 

1.6 Religion background 
1.lslam 2.0rthodox 3.Chri sl ian Chato lic 4.Protestallt 5. Wkefata 6.0thers(spccify) 

1.7.Family Characteristics: How many family members do you have? male·--·--female----------------c-T"o-ctal 
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5. Efficiency of the I}roj cct 
5.1. Do you th ink the Irrigation water is enough fo r the project? 

1 . Yes 2 . No 
5.2. Is there ""ater shortage fo r you r plot? 

I .Yes 2.No 
5.3. If your answer for the above question is yes why you do think is the reason? (Multiple answer is poss ible) 

1 . There is shortage of water in the river 2. There is shortage of water in the pond 3. The pump capacity 
is small 4. Water distribution management is poor 5. Water conveyance system is not funct ioning well 
(specify) which canal (branch, Main. secondary. tertiary) 

5.4 . What is the 1110de of water d istribution? 
I . Crop type 2. Land s ize 3. Type of irrigat ion (gravity/ pump) 
4. Other, spccify -- ---

5.5. Do you feel you share equal water wit h every user in the scheme? I . Yes 2. No 
5.6. If no. what do you think is the reason fo r the inequality? I . Ethnic it), 2. Gender 3.Polil ical l)ower 4. Rel igion 

5. Crop Type 6. Management problem 7. Nearness to the mai ll water canal 
8. Land size 9.Topography of the plot 10. Olhers/Spccify 

5.7.Do you see the location difference in water allocation? I) Yes 2) No 

5.8. What are the difference observed among the users in gelling water due to location difference? 

Upstream tl sers get more time in water round than any Code 1- Yes 2- No for all 
of users 

Upstream and the midd le users are more benefited 

A ll are treat ed at equal foo ting except the loss in the 
canal 

Others/speci fy 

5.7. Are YOll able to get the amount of product you planned to get? 
I. Yes 2. No 

5.8. If Yes for the above question do you think it is related with water? 
I . Yes 2.No 

5.9. How? ( for the above question) 
I . There was excess water 2. There was enough water 3.0ther speci fy 

5. 10. Which of the canal system is working well in this project? 
I . Primary 2. Main 3. Secondary 4. Tert iary 5. Field canal 

5. I I .Why do you thi nk th is canal is working well? 
I. Because it is undcr the management of Woreda o ffice 
2. Because it is under the management o f the community 
3. Because it is constructed properly 
4. Other, spec ify 

6. Physica l Structures and technical aspect 
6. 1. What is th e source of water for your scheme? I. River 2. Dam 3. Lake 4 . Ground water 5. Other specify ___ _ 
6.2. Which canal type will serve for long time? 

I . Pipe system 2. Geo-membrane li ned system 3.Their traditi onal system 4. Others spec ify _____ _ 
6.3. Which system is vulnerabl e to damage? 

I . Field canal gate 2. Tert iary gate 3. Secondary canal gate 4. Main canal gate 5. 
Primary canal gate 

6.4. Did yo u experience lack of water due to structure fa ilure? 
I . Yes 2. No 

6.5. If your answer is yes for Q. 6.4 is yes. how Ill any times per one irr igation season? _ _ _ --;-;-~ 
6.6. If your answer is yes for Q. 6.4 is yes. how long it takes to be maintaincd? ______ ,(days) 
6.7. Which structure frequency of damage is high? Prioritize them 

I . head work 2. Pump 3. Flume 4. Intake gates of Primary canal 5. Drop strllcture 6 . Road 
cross ing culvert 7. Earthen canal 

1 . _ 2._ 3._ 4._5._ 6._.7_ 
6.8. Did you cver took training on operation and maintenance of the structu res and canals 

1 . Yes 2. No 
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6.9. If your answer is yes for Q. 6.8 how many times? 
1 . Once per irrigation season 2. Once per year 3. As required by the community 4. As plan ned by 
the Government 6. Other spec ify ~ __ _ 

7. Economica l aspeci 

7.1 Production pattern and productivity 

7.2 How many times do you produce in a year?~ __ _ 

7.3. Rank the major agricu ltura l crops you produced lI si ng irrigation and rain fed in the last two years 200012001 and 200 112002 
crops year? 

A 

Maize 

Sorghu 
111 

Wheat 

TelT 

Soybea 
n 

Haricot 
bean 

Others 
specify 

b 

Onion 

c 

Sugarcan 
e 

Tomato Banana 

Carrot Coffee 

Cabbag Chat 
c 

Garl ic 

Sweet 
potato 

Others 
spec ify 

Mango 

Papaya 

Others 
specify 

Irrigated 

a b 

_5 
" ~ -'" ~" ~ e 

u " " " .- " ~ ~ 

<: ~ >- '" "" 

7.4 Why do YOll prefer to grow crops ranked in the tab le above? 

No Reaso n for crop selec tion 

t Belt er t)ri ce for l)rodu Clioll 

2 Easy fa,· open'lion a nd good produclion 

3 Tradition:.t preferred for house hold dClI1 l1 nd 

4 High disease toleranc(' and ada ptation 

5 Seed :l\' lI i1a bilil)' 

Rain fed 

c A b 

......... 5 ......... 5 Ran Are Are 

" ~ -'" ~'O " ~ k a a 
~ " -ae -ae 
~ 2- § " ~ " ~ .... . = " ~ <: >-'" "" <: ~ >- '" 

I- Yes 2- No 
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6 

7.5. '-lave you ever faced a problem of crop failure when using irrigation? 
I. Yes 2.Na 

7.6 If your answer is yes. what was the reason for the fa il ure? 
No Reaso n fo r crop fa ilu re I- Yes 2-No 

I Water shortage 

2 Crop disease 

3 Poor cu ltural practices 

4 Insufficient scheme infras tructure 

5 Over fl ooding a nd resulted in so il erosion 

6 Others specify 

7.7. Did you produce enough y ields for your household consumption from rain-fed and irrigation during the past Ten years? 
1. Yes 2. No 

7.8.a) Please list detail s for irr igation farm ing production and cost during 2002 year on plot basis (with irrigation) 

Type of crop Input item Rain-fed Irrigation 

Quantity Cost(Birr) Quantity Cost(Birr) 

</J ~ ~." ~ 
Improved seed 
Fertilizers 
Herbicides and 
pesticides 
Others 
Labour cost 

" for a ll 
~ activities 0 
.0 
~ 

...J 

Others 
Sub Tot~, 1 

, -Crop code LISt. 01 - Maize, 02 - Sweet potato, 0" - Om on, 04 -1 amato, 0) - Cabbage, 06 - Carrol, 07 - Sugarcane, 08 
= Banana, 09 =Pepper, 10=Papaya, I I=Chat, 12=Mango, 13=Sorghum, 14=Wheat , 15=Soybean, 16=Gari ic, 17=Others 
specify _ _ 
7.9. Do you have off - farm income source? I) Yes 2) No 

7. 10. !fyes, provide the income obtained from off-farm activ ities in 2002? 

No Types of off-farm & other sources income Income (Bi rr) Remark 

I Renting of animals (oxen, pack anima ls, etc) 

2 OtT-farm employment (by member of the household) 

) Sales of anima l dung 

4 Sales of grass 
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5 Sales of fire wood/timber 

6 Earnings from fami ly member permanently h ired 

to other household (e.g. herder) 

7 Sale of beverages and food items 

8 Food aid (birr cquivalc nt)/donotion 

9 Food for work (birr equivalent) 

II Renting/sharecropping outland 

14 Sma ll industries (grain mil l, o il mill , etc) 

15 Trade 

16 Assistance from relative and friends 

17 Remittance 

18 Compensation 

19 Gift 

20 Others (specify) 

2 1 Total income 

7. 10. What Me the ma in household expenditure (food/non· food) it ems and its ann ual amount? 

No Expenditure Items t - Yes,O- No If yes amount ( Birr per annum) 

I Food (Cereals, pulses, Coffee, chat .. ) 

2 Human health 

3 Education 

4 I-louse maintenance 

5 Clothing 

6 Animal hea lth 

7 Fann IDols/Implements 

8 Farm inputs (Fertilizer, seed & chemicals) 

9 Transponation cost 

10 Social ceremonies 

II Religiolls ceremonies 

12 Fodder for livestock 's 

Il Fuel/ woodl energy 

14 Taxes/payment 

15 Contribution 
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Marketing cost 

Others I specifY 

7. 11. Livestock owned: num ber and va lue owned during the year 2002 

No Type of animals NQ of animals in the year 

I CallIe 

I.l Calf 

1.2 Young Bull 

I.l Hei fer 

1.4 Cow 

1.5 Draft oxen 

II Small ruminants and eq uines 

2.1 Sheep 

2.2 Goat 

2.3 Horse 

2.4 Donkey 

2.5 Mule 

2.7 Bee hives *Trad itional 

* Modern 

Calf < I year, < 6 mon ths, young bull and heifer 1·2 year. matured cattle > 3 years 

7.12. What are the major sources of feed for your animals? 01) Grazing, 02) Crop residue that remain in the field 03) straw 04) 
Fodder 0;) hay 

7. 13. Do you have access to animal health services? 0 1) Yes 02) No 

7. 14. How do you herd your livestock? 0 1) Family Labor 02) Hired Labor 03) Both 

7. 15. What arc the major problems in li vestock production? (Rank them in priority order) 

01 ) Shorlage of animal fed 02) Diseases & pests 03) lacks of improved breeds 

04) Droughts 05) Laek of markets and low price lor animals 06) Lack of credit 

7. 16. Do you think that current ly the productivity of your land has decreased.? 
I. Yes 2. No 

7 . 17. I r yOIl say yes to the above equations what is/arc the main reasons? 
I .Ageing of land 2. loss of nutrients 3. lin le or no use of following 4. Over usc 

7. 18. Are you self· suffi cient in food condi tion? I=Yes 2=No 
7. 19. Indicate the number of meals per day in your household. 

I. Three limes per day 
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2. Two times per day 
3. One times per day 

7.20. Does the irrigation change your livel ihood positively? !=Yes 2=No 

8. Environmental aspect 

8.I. Which resource you think is short in your area? Prioritize 

1 . Water 2. Agriculture land 3. Pastor land 4. Forest 5. Other specify 

8.2 Why you think it is scarce/short 
I . Population increase 2. Irrigation expansion 3. Infrastructure expansion 4. Expansion of grazing land 

5. Overgrazing 
6. Fuel wood consumpt ion 7. Other, specify 

8.3 From where are you gett ing water for your consumption? (Multip le answers are poss ible) 

1. Rain fa ll 2. From Gelan Sedi Ri ver 3. Ground water from your locali ty 

4 . The project 5. Any another, specify __ 

8.4 If you give multiple answer for Q. 6.4 prioritize them 

1. ____ _ 2, _____ _ 3, _____ _ 

8.5 What are the primary uses of water? 

1. Agriculture, 2. Domestic, 3. indust rial, 4. Other, spec ify 

8.6 Do you th ink the climate change has an effect on the water availability? 
I . Yes 2. No 4. I don' t know 

8.7 1-lo\V? __________________________ _ 

8.8 Do you think the irr igation water lise can create contlict? 
I . Yes l.No 

8.9 Why do you think is the irrigation watcr is the cause for contli ct? Because of 
1 . Scarc ity ofwaler 2. Water Management 3. Water theft 
4. other, specify 

8. 10 !fyou r answer for Q. 6.20 is yes with whom do you thin k the conflict will be? 
I . Among the beneficiaries 2. With Dis users 

U/S users 4. With I & 2 
1&3 6, With 1, 2 & 3 

8. 11 Do you think that so il erosion is an env ironmental problem in the project area? 

. Yes 2. No 
8. 12 If your answer for question 6. 18 is yes, why? because 

3. With 
5. With 

I . Irrigation water management problem 2. irrigat ion system (furrow or nooding) 3. 
Structure problem 4. Type or irrigation (pump! gravi ty) 

5 . Other, specify __ -c--._ 
8. 13 Whom, do you think; does the water in the ri ver belong 10? 

I . To you 2. To Upstream people 3. To downstream people 
4. To all of the above 5. Other, spec ify ;---,------c;----

8.14 Do you think that current ly the productivity of your land has decreased? 
I . Yes 2 . No 

8. 15 I f you say yes the above equations what is!are the main reasons? 
I Ageing of land 2. loss of nutrients 3. linle or no use of following 

5. other specify 
8.17 Are any pests introduced due to irrigation? 1. Yes 2. No 
8. 18. If your answer to Q. 8.17 is Yes. mention the name, _______________ _ 
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9 Inst itutional 
9. ll s there any water organization in your irrigation area? 

I . Yes 2. No 
9.2 Jfyes , what it is? 

I .WUA 2. WUC 3. WUG 4. Other. specify ___ _ 

9.3 Do your water organizati on has written by law 
I. Ycs2 . No 

9.4 Are you a member waler user associat ion 
I . Yes 2. No 

9.5 Have you paid membership payment for your water organ ization? 
I . Yes 2.No 

9.6 1·lave you started to pay project cost recovery? 
I . Yes 2. No 

9.7 Do You pay operation and maintenance fee (such as for fuel c,t.c)? 
1 .Yes 2. No 

9.8 If yes, how do you pay? Based on __ _ 
I . The land size 2. Crop ty pe 

9.9 How do you get irr igation water? I . Gravity 
From second pump fpond 

9.10 Is there water the ft (using without turn)? 
I .Yes 2. No 

3. Water amount 4. Olher, specify_ 
2. From the first pump fPond 

9. 11 If your answer is yes for the above question? Is there punishment by the water organizat ion? 
Managemen t 3, other, spccify 

9. 12 Do you th ink the punishment is enough? 
I. Yes 2. No 

9. 13 How do you sec YO lIT watcr organization? 
I. Very Strong 2. Strong 3. Medium 4. Very weak 5. Weak 

9.14 Thc watcr user organization can manage the project starti ng from 

Scarc ity 

1 . Headwork 2. Branch canal 3. Main canal 4. Secondary canal 5 
Tertiary canal 6. Field canal 

9. 15 Which of the fo llowing canals can you or your WUA can maintain or rehab ili tate? I .Branch canal 
2. Main Canal 3. Secondary Canal 4 . Tertiary canal 5. Fie ld canal 

1 
10. i\'1ajor threat 

ORkl "1I , I. an t lC 0 owmg Importan t 
Factors 

Lack of input availa bilitylfina nci ng 

Lack of waleI' 

Lack of the land 

Lack of credit 

Lack of Markel 

Lack of llccess road and transport 

Crop damage 

Competition 

Abse nce post-constructions suppOl'1 

actors w h' h Ie 1 'b' IllOSt III 11 II your Irngallon d ? cve opment at present. 
Extent of the problcm: I"" Less, 2- Modest , 3- Scve l'c 

3. 

2, 

.. 
II . C heckhst for FOCUS G RO UP DISCUSSIO N (FGD) with 2 women, Tradit IO na l watcr Icadcr (mclcqu), W UA, yo uth , 

Traditionn l community cldcr. 
Dlltc _ _____________ _ 

Woreda' ____ _ _ _________ __ _ 

Name of irrigation scheme _______________ _ 
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1. Is the study and design orthi s project were take accoun t of you r local knowledge? 

2. Who ini tiate irrigat ion development in your area? 

3. What was your contribution in implementing the irrigation scheme? 

4. Who owns the irrigati on water in your scheme? 

5. Is there clarity of boundary and rules about who has right s to water and land? 

6. How is water a llocated and distribu ted to users? 

7. How is maintenance and rehabilitat ion handled? 

8. Do YOll have rule and regu lati ons that th at are applied by all members? 

9. Are there special considerations for crop-type and stage of gro\\1h during water allocat ion? In what way? 

10. I f your answer to Q. l 0 is no what happens when somebody is convincingly in higher need of water for hi s/her field? 

11 . What are the sources of connict in relation to irrigation in the area? 

12. Do you have trad it ional structure on how to a llocate water resource, maintain the canal and diversion structure and way 
of penalty , connict resolut ion during trad it ional irrigation system before intervention and what is your contributi on to 
the sllstai nabili ty or lInsustai nabi li ty of the schemes from your soc io-cu ltural back ground? 

13. What is your abi li ty and practicabil ity to pay 0 and M fee, water fee, service fee, and the need for massive effort both 
to construct new fac ility and to improve the existi ng irrigation faci lity? 

14. How is input and output marketing managed? 

15. What is the source for drinking \\'fl ler, livestock drinking, washing clothes, bathing and is there connict with mU ltiple 
use of irrigat ion? 

16. What is the most important productivity constraint and intensi fication constraints? 

17. Docs th e irrigation scheme create specia l benefit to women? What a re the benefit? 

18. To what extent a re women part ici pating in the decision-making process within the WUA? 

19. What is yo ur general opinion on the contribution of irrigation to househo ld food security/ 

20. What is your experience on the continui ty and availab ility o f irrigation water and irrigated agricul tural soil fer tility? 

2 1. According to yo ur opin ion what is the negati ve and positive socia-economic and environment impact of irrigation? 

22. What do you suggest for the improvement of your irrigation scheme performance in the 
future? _________________ _ 

III. Quest ionnaires for Key Informant 

Key informant interview for Deder District " 'Mer office, Agricultural llnd Rural De"elopment offi ce, CooperMive 
offices. 
I. 

1.1. Organization, _______ _ 
1.2. Namc-,--_,---______ _ 
1.3. Educat ional status 
1.4. How long have yO-lI-'-voc-r-ck"e-c.dC"."I-:I"h";s- p-O"Sccl---- ----

1.5. How do you know about 
- The extent of land degradat ions in thi s \Voreda? 

1.6. Major forms of land degradat ions in the \Voreda? 
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I. 7. Major problcms of forest rcsources? And its factors? 

1.8. Major problcms of watcr rcsourccs? And it s factors? 

1.9. Major problems ofland resources and its factor? 

.10. What is/arc the critical envi ronmental concerns (i ssucs. resources ctc) that may pose connict in thc fu ture? 

1. 11. What arc the major efforts be ing done by your office to conserve so il. water and forest resources? In this woreda? 

1. 12. How do you see the land/soil. water and forest conservation packagc as a leader? 

.13. What is fare the major strength and weakness of this package? 

1.14. Which onc of thc soil/land, watcr and forest conservation techno logy do you think is more/most acceptab le and 
adopted by farmers? And wby? 

.15. What is your suggestion wit h rclated to sustainable management of natural resource/policy options? 
1. 15.1. For land management(grazing and cul tivation) 

1.15.2. For watcr resource management 

1.153.For forest resource management 

IV. INTERVIEW QUESTIONN IES TO DEVELOPMENT AGENTS 
Dale 
Wore-d~a------------------------

Name of the irrigation scheme, ____ ~--------~----
arne of Interviewee ________________ Sex, _____ __ 

I. What is thc agro-climatic condit ion of the study area? 
2. Was there food insecurity problem in the area fo r the last ten years in the area and ifit is yes how much it is scrious? 
3. What was the trend of food security in the past th ree years? 
4. How is the condition of the following issues in this area; access to basic schoo l faci lity. health facility, drinking water 

for human and animal , irrigation services, road infrastruct ure, cred it facil iti es, access to grazing land, access to modern 
farm inpu ts(fert ilizer, improved seeds, pest icides, veterinary drugs) and natural resource management practices in the 
area? 

5. What arc the major soc ial organizations in the area and what are their roles? 
6. What are the major environmental problem in the area? 
7. What arc of-farm activ ities avai lable in the area? 
8. What arc the major threat that could bring down the sustainabil ity of Ned hi Gelan Sedi SSI? 

V, CHECK LEAST FOR KEY INFORMANT 
(ZONAL WATER RESOURCE OFFICE, AGR ICULTURAL AND RURAK DEVELOPMENT OFFICE) 

Date of the interv iew 
Name of the intcrvic,-,,--- - -----

Position of the interview ________ _ _ ____ __ 

I. How supportive or restrict ive is the pol icy environment for farmer managed irrigatation like Ned hi Ge lan Sedi SS!? 
2. Did the government agency adequately prepare the comm unity involvement to manage and sustain their irrigation 

schemes? (YeslNo), if "NO" what is the reasons? 
3. How do you see the coordination of your organizat ion/office with the lower governments and other stakeholders to give 

post-construction support? 
4. Do you carry out monitoring and evaluation of already constructed project and what is your performance indicators. 

threat indicators and system rcsialence to th is threat. with specific to Nedhi Gelan Seadi? 
5. What request are maily reported to your office from the lower gove rnmen t offices/community in relation to irrigat ion 

schemes( if ava ilable about Nedhi Gelall Sedi)? 
6. What problem are faced by yo ur organizat ion/offi ces to support the irrigation scheme survice functionality for long 

period oftime(sustainability)? 

THANK YOU VERY MUCH 
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