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[SUSTAINAB ILITY OF TIBIDP] 

Abstract 
Sustainability at Tibila Irrigation Based Integrated Development Project 

Lemma Adane 

Addis Ababa University, 20ll. 

This study analyzed the sustainahility of Tibila irrigation based integrated development project 

loea/ed in Arsi Zone of Oromia region, Ethiopia. Results are based on primOly and seconc/Cl1y dala 

collected f rom a sample survey of 110 households, focus groups discussion and key informant 

interviews as Hlell as secondwJ' documenl analysis. Analysis in descriptive s/o/is/ieal methods using 

SPSS, IBM is used and analysis of qualitative information supplemented the result. The project was 

analyzed against socio-economic, technical and environmental sus!cdnability 's. The scheme is a new 

large scale irrigation based development project under implementation and development. lJ was 

planned to cover about 7000ha of land when totally completed and will support a population more 

than 16000. Currently about 2000/emuers are using 1200ha of land to produce with. The results Ii/ 

the sludy revealed Ihal 'within the fhree year lime, the farmers were producing 3-6 rounds and il is 

fo und fhal fa rm households have started 10 grow crops which were not previously grown in the areas 

such as passion fruits. It was also found (hat il has a positive hnpact on their ;'1come, on employment 

improvement as well as on the living standard of theirfamilies. In addition, through time beneficiclIY 

farm households depend more on the production ji-om their irrigated/ields, which enabled them to 

harvest more than once a year. Therefore, as beneficiOlY fa rmers shift to high value but perishable 

commodities, emphasis should be given to market;'1g extension, espedal/y infadhtaling markels and 

markel linkages to fa rmers. Furthermore, Through time Ihe demand fo r irrigation waler increases 

among benejiciclIY farmers. As a result, scarcity of water especially during the peak period is 

experienced Some conflicts on waler use (mel distribution are also experienced among the 

benefiCiaries due 10 certain technical faulls , management challenges and some inefficiency's. Even 

though Environmental challenges such as sahnity, logging and erosion are al their inilial stage, 

emphasis should be given to water shed managemenl and improvedfarming land and in-;gation waler 

management practices. Waler User Association or organization and farmers have /0 be strengthened 

and empowered in depth in technical, i.e. water managemenl, fanning lechnologies, institutional and 

scheme adminiSlraiions and in environmental issues 10 use Ihe scheme on suslainable basis \l llile 

keeping the socia-economic and ecological balances in the basin. 

(Key words: - Sustainability, Water management, socio-economic and ecological balancel 
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1. Introduction 

1.1 Back Ground 

Irrigation systems are im portant tools of meeting the increasing de mand fo r food, and to the 

deve lopment, susta inability and producti vity of the agri cultural sector. In Ethiopia, with food 

product ion already lagging behind population growth , ineffi cient allocati on of water for 

agri culture may worsen the problem of current food insecurity despite the ava il ab le large 

vol ume of water in the country. Though, it is widely accepted that the overa ll performance of 

irrigation and drai nage investments has often fa llen short of the expectations of plan ners. 

governments and finan cing insti tutions (FAO, 1996), it has made a major contribution to the 

food production and food security thro ughout the world . Without irrigat ion, much of the 

impress ive growth in agricultural productivity over the last 50 years coul d not be achieved. 

In 2000, Out of the wo rl d' s total farmed area, 1.5 billion hectares (ha), about 18 percent was 

irrigated . For deve loping countries as a whole, the irri gated area has almost do ubled over the 

last 40 years to cover 234 mill ion ha in 2000 though Very little irrigat ion deve lopment has 

occurred in Sub-Saharan A fri ca (World Bank, 2006). Agricu ltural production in Ethiopia is 

large ly rain-fed, which increasing ly depends up on erratic and often insuffi cient rain fal l. To 

cope both wi th an average of 3% an nua l population growth and the lim itation of rain fed 

agricultural productivity, irri gati on development is needed for food securi ty and allev iating 

ru ral poverty. The need to increase agri cultural productiv ity and atta in food securi ty IS 

nowhere more press ing than in Ethiop ia (Ersado, 2005). Ethiopia 's tota l land area IS 

, 
estimated at 1. 13Miliion km-; about 66 % is considered as arab le land. Out of th is total 

arab le land 22.8% is al ready culti vated (UNESCO, 2006). According to MOWR (2002). 

47 1,862 ha of land out of which 225,763 ha is small scale and 246,099 ha is large sca le was 

planned to deve lop in short, med ium, and long term fro m 2002 - 20 16. There is a high 

spatia l vari ability in water resources endowment and development in the country. Hence, 

90% of the country' s water resources deve lopment occurred in four river basins (Worl d Bank 

2006). Much of the form al irrigation developments are located in the Awash Basin , where 

about 50 medium- and large-scale irrigated farm s are located. In terms of regional 

distribution, Afar and Oromia have the bulk of the share in irrigated agriculture accounting 

for 45 and 31 %, respectively, of the tota l irri gated area. Amahara, Southern Nations, 
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Nationalities and People's Region (SNNPR) and Tigray account for 8, 7 and 5%, 

respect ive ly, of the tota l irrigated area (Se lesh Bekele, et ai, 2007). 

As cited by Yohannes (2010), when the aggress ive development plan and implementation 

of irri gation in the country compared to the experi ence the country acquired in the past is 

observed, question in sustainability, relevance, effic iency, effecti veness , environment and 

social concern ignites. Irri gation affects the material and the cultural life of society and the 

environment in fo ur main ways: economic, soc ial , environmenta l, and cu ltu ral. The impacts 

on each area varies with the type of irrigation system, and the magn itude (posit ive or 

negative) is subjective, but there is value in highlighting the complex and diverse roles of 

irrigation (Jean-Marc F, 2007). Five principal reasons to invest in irrigation are; fi rst is to 

preserve and modernize the present stock of irrigat ion infrastructu re . Contin uing investment 

will be required to preserve the safety and improve the functionality of ex isting irrigation 

(Bakker, 1999). Second , irrigation can be a path out of poverty fo r the rural poor. Where 

pockets of rural poverty exist within an irrigated agricu ltu ra l context, intensification and 

shi fts to higher va lue crops wi ll create new employment opportunities, as wi ll va lue-added 

post- harvest processing and water-dependent off-farm rura l employment in handicrafts, 

li vestock ra ising, and similar activities (Bakker, et al 1999). Third is to adapt to changing 

food preferences and changing social priorities. Most of the increased product ion of staple 

crops in the coming decades wi ll come from intens ificat ion in ex isting irrigated areas, with 

higher yie lds per un it of water and land and higher cropping intensities. Fourth, it im proves 

water productivity, rap idly expand ing urban populations and industrialization increase 

demand for both surface water and ground-water uses (Mol le and Berkoff, 2006). Changing 

social values that emphas ize natural ecosystem protection will increase water allocat ions to 

the environment. Fifth , investment will probably be needed to respond to climate change. 

Given these importance of irrigation for the world 's food supply and the vast resources 

expended on irrigat ion deve lopment, the actual performance of irrigation systems has been so 

disappoint ingly low. This is largely due to fau lty design and construct ion, poorl y-managed 

operations and inadequate ma intenance (I WM I, 1991). Eduardo, 2009 states that in order to 

increase agricu lture sustainabi lity, an im portant aspect that has been considered by severa l 

researchers and studies are to design effic ient irri gation systems at farm leve l. Irrigation 

system design substantially affects application efficiency and involves numerous variab les 
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and restri ctions, whose pr incipa l objecti ve is to max imize benefits and minimize costs. In a 

successfu l irri gation system, a set of resources produces maximum returns. To achieve thi s, 

optimization process support ing the design and operation of water app li cation systems in 

agricu lture is requ ired due to many possible combinations of des ign va riab les that sat isfy 

irrigati on conditions. Irri gation systems have specific app lications that are based in several 

factors, among which the most re levant are the crop, so il type, topography, and wate r 

availab ility and quality. The app licat ion efficiency of the different surface and pressuri zed 

irrigation methods varies and depends on des ign, management, and operation .Undoubtedly, 

well-designed and correctly used irrigat ion systems wi ll have the highest efficiency and 

water di stribution leve ls, which can result in a good production and high product qual ity. 

Sustainability implies a cond ition in which the frequency and severity of threats to society 

are decreasing over time. It implies a condition in wh ich our environment and ecosystems are 

being managed in a way that prepares people to cope with stresses when they OCCUI'. 

Variability in water flow and qual ity is a natural phenomenon and must be preserved if such 

systems are to sustain thei r natural , or near natural , ecosystems. However, very extreme 

events typically bring substantia l econom ic damages. Thus, the prevention, management, and 

control of very extreme events have a high priority in the achievement of sustai nabil ity 

(Dan iel P, 2000). Susta inability in irrigation water management can be indicated by; \Yater 

supply system reli ability, reversibility, and vulnerab ility, environmental system integr ity, 

equity in ,·vater sharing, and economic acceptability (X iming, 2001). Besides food se lf­

sufficiency, ach ieving net profi t over the long term is the motivating factor that sustains 

irrigated agriculture. Economically acceptable irrigat ion systems provide lifestyle and social 

opt ions for farmers and also contribute to the wider economy and community. From the 

perspective of using water more economicall y, the great challenge in irri gated agriculture is 

to include the opportun ity costs of irrigation water suppl y, which are often an order of 

magnitude higher than current charges. Another challenge is to include the long-term 

economic damage to the envi ronment due to irrigat ion (X iming, 200 I). Thi s study mainl y 

focuses on sustainabi lity analys is of Tibi la Irrigation based integrated development project 

which is located in Oromia region of Ethiopia. It is a large complex scheme with various 

socia l, economic and envi ronmenta l consequences if not managed wel l in sustainable ways. 
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1.2. Statement of the Problem 

Irrigation has contributed significantly to poverty reduction, food security, and improving the 

qua lity of life for rural populations. However, the sustainability of irri gated agri culture is 

being questioned, both economically and envi ronmentall y. Tibila irrigati on based integrated 

development project is a large scale irri gation project primaril y designed to all eviate the 

chron ic food in security of the area via efficient and effective uses of irrigation water. The 

water source for the area is the Awash Ri ver which is Trans-regional and one of the 

intensive ly used river basin. The area is characteri zed by dry climatic cond ition, high 

population dens ity, and relatively dry watershed characteri st ics. The project is managed by 

the governmenta l enterp ri ses and the fanners. The enterpr ise was given the mandate to 

operate and maintain the main system while the on farm water and system management we re 

given to the beneficiaries. There are water loses and in effici ent uses at different levels and 

locations in the scheme. Si nce it is a large scale irrigation project operated by farmers 

themselves with an advice from government agent, its management; irrigation system 

management, institutional and water management are not giving the in tended service i.e. 

water al location , distri bution, li se, system operation and maintenance, coordination ami its 

institutional set up are al so challenges fo r the farmers within themselves and with the up and 

downstream users and thi s puts the susta inabi lity of the project under question. The 

sustainability of irrigation projects depends on the maintenance of the implemented schemes 

and mitigation measures taken . Negat ive environmenta l impacts of irrigation deve lopment 

occur off-site as we ll as on site . Somet imes full utili zation of the water creates water shortage 

to downstream a ffect ing ecosystem negatively. There is a need for research to understand the 

complex issues of water and land management, so as to enhance national and local capacity 

to deal with water and land management issues to enhance food security, reduce poverty and 

speed up national economic development. Hence this research wi ll assess the sustainabi lity 

of Tibila irrigation based integrated development project against soc io- economic, technica l 

and environmental sustainability's. 
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1.3. Objectives of the study 

1.3.1. General Objective 

The mai n objecti ve is to Study the Sustainab ility of Tib il a Irrigation Based Integrated 

Development Project. 

1.3.2. Specific Objectives 

The speci fic objectives are:-

A. To ana lyze the technical functioning or water management practices of the project. 

B. To examine its Environmental Susta inabil ity. 

C. To explore its soc ioeconomic Sustainab il ity. 
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1.4. Major Research Questions 
I. What are the impacts and effects of the new Tibi la irri gation system : -

» On sustainab le use of the irrigation water in the loca lity? 

» On so il and water conservati on practices (loss minimization)? 

» On socio-econom ic and li ve ly hood im provement? 

» On production im provement? 

» On the environment? 

» On Employment opportunit ies? 

2. How is water manage ment pract ice tak ing place in the Tibila irrigation system? 

3. How is commun ity organized and its institutional arrangement looks li ke? 

4. What a re th e majo r chal lenges for sustainability and management o f th e selected 

irrigation systems? 

1.5. Significance of the Study 

This study primaril y focused on anal ys is of susta in ab ility of Tibila irrigation based 

deve lopment project and its water management practices, to identify the chal lenges within it 

that could help dev ice opt imal manage ment systems that can bring scheme sustainability so 

as to come up with food se lf suffic iency and economic enhancement in the area while 

keeping the env iro nment safe . The resu lts of the stud y are al so ex pected to be useful for 

practiti oners, governments, NGO 's and po li cy makers in the deve lopment of best 

management options for large sca le irrigation schemes Sustainability's in the country. 

1.6 Scope and Limitation 

The study assesses T ibil a irri gation based development project, sustainabi li ty anal ys is and its 

irrigatio n wate r manage ment pract ices. Due to Resource and Time constra int, Samp le s izes 

were limi ted to I 10 ho use hold members and variabl es considered were a lso some soc io-

econom ic, environmental and water management components like system management, 

water use efficiencies or effecti veness and certa in organ izat ional and institutional set ups' 

analysis of the scheme. 
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2. Literature reviews 

2.1. Sustainability of irrigation 

Sustainable water resource systems are those des igned and managed to full y contribute to the 

objectives of society, now and in the future, while mainta ining their ecologica l, 

environmental, and hydrologica l in tegrity (UN ESCO, 1999). Improved water management 

may reduce expenditures for energy, chemicals, and labor, while enhancing revenues through 

hi gher crop yields and improved crop quali ty. Strateg ic IWM may al so enable a country to 

better resili ent the ri sks of famine and drought (A REI, 2006). Agri culture, which accounts 

for about 90 percent of freshwater consumption in the Western States and over 80 percent 

nati onwide, is increasingly being asked to use less water in order to meet societal demands 

for other uses (AR EI, 2006). Improved water management practi ces may also reduce the 

impact of irri gated production on offsite water quantity and quality, and conserve water for 

growing nonagricultural demands. Thus, efficient irrigation systems and water management 

practices can help mainta in farm profi tabi lity in an era of increas ingly limited and more 

costl y water supplies. Irrigat ion water managcmcnt is one of the crucial factors for the 

sustainability of irrigation systems. It in volves irrigation scheme, agri cultural, Social, 

institutional, water and environmental management acti vities (Yohannes, 20 10). Irrigation 

water management involves determining when to irri gate, the amount of water to apply at 

each irrigation event and during each stage of plant, and operatin g and maintain ing the 

irrigat ion system. The main management objective is to manage the production system for 

profit without compromi sing environment and in agreement with water availability. A major 

management acti vity in volves irrigation scheduling or determining when and how much 

water to apply, considering the irrigation method and other fi eld characteri sti cs (Eduardo, 

2009) . 

Sustainable irrigation systems imply balancing economic, social , and environmental benefits 

through implementation of deve lopment polic ies, programs, and projects that will not 

enhance one type of benefit at the cost of others (I WM I, 200 I). As suggested by Batchelor 

(1999) and many others, there are several ways to improve phys ica l and economic effici ency 

at the farm level 000000 Oagronomic (for example, improving cro p husbandry ancl 
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cropping strategies Otechnical (for example, in stal ling an advanced irrigation system); 00 

manageri a l (for example, adopting dem and-based irri gation schedulin g systems and better 

maintaining equipment); and 0 instituti ona l (for example, introducing water pric ing and 

improving the lega l envi ronment). Sustainabil ity is not a fi xed and clearly defined object ive. 

rather it is a goa l that is al ways changing as kno wledge and biophys ical rea liti es a lter. In th at 

sense, moving towards sustainab ility is a j ourney w ith an ever evo lving dest inati on. 

Irri gation, as th e biggest water user in most reg ions o f th e world , is facing s ignificant 

cha llenges in ba lancing social , economic and environmental needs for water. 

2.1.1. Economic Sustainability ofirrigation 

As described by Edu ard o, 2009, Irrigation has played a major role in poverty reduction in the 

past, even though the benefits were not a lways equ itable. Irri gated agriculture will continue 

to be the main source of food supplies and employment for the poor. But the v itality of thi s 

sector is declining w ith growing scarcity and competition for water and increas ing over 

exploitation and degradat ion of groundwater. T hree conditions must be met to restore the 

pro-poor econom ic potential of irri gated agriculture: productivity, equ ity and sustainability. 

As s ited by IWMI , 2001 , the productivity of irri gated agricu ltu re is substanti a ll y below its 

potential , with sign ifi cant variation w ith in and across countries. Low productivity in irri gated 

agriculture is large ly a consequence of inappropriate policies and weak manage ment 

institutions, which were des igned for very different conditions in the past. Moreover, th e 

extent to which irri gation co ntributes directly to improving the li ves of poor rural people is a 

function of proactive poli c ies and effective support mechanisms ai med at promoting equity 

and people-centered development. Playan and Mateos (2006) mentioned that modernized 

irrigation systems at farm level implies sel ecting th e appropriate irrigation system and 

strategy accordin g to the water ava il ability, the characteri stics of climate, soil and crop, the 

economic and soc ial circumstances, and the constraints of the d istribution system. To 

maintain and improve econom ic acceptability, some reg ions w ill require investments both to 

en hance water suppl y capacity and to increase water use effi c iency. Gi ven a ll th ese 

considerati ons, the margina l benefit and marginal cost associ ated w ith irri gation development 

and manage ment can be assessed. When the marginal benefit is less th an the marg ina l cost, 
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the irrigation practice loses its economic acceptability, which implies an unsustainable state 

(Ximing, 200 I). 

As reported from Asian experiences, by IWMI , 200 1, despite the remarkable expansion of 

irrigated agri cultu re that brought dramatic increases in aggregate food production in the past 

three decades, there rema in vast areas in the established irrigation systems where 

productivity and incomes of fanners remain generally low and high ly variable . This is 

attributed to a number of factors , including ineq uitab le access to water, poor management, 

and a range of other physical, socia-cultural , and econom ic constraints. The efforts of 

developing country governments to address poverty reduction in these specific areas have 

been limited and ineffective due to lack of proactive policies and actions, and know ledge of 

how a lternative economic, instituti ona l, governance, and technical interventions can address 

poverty related constraints. But the benefits of irrigation have resulted in lower food prices, 

higher employment and more rap id agricultural and econom ic development. In general , 

Tafesse (2007), dictate that the potential contribution of irri gation towards farm output 

growth and the total beneficia l impacts of irrigation development, both di rect and indirect, 

can be summarized under the following categories: 

~ Increased crop production (yie ld improvement) and increased farm income. 

~ Increased cropping intensity and crop diversification opportunities and the feasibility 

of year round crop production activiti es. 

~ Increased farm employment; more employment opportunities for farm ing families as 

we ll as for hired laborers in the locality. 

~ Increased farm consumption and increased permanent cap ital (permanent asset 

accum ulat ion due to irrigation). This has signifi cant implication for reducing inherent 

food insecurity. 

~ Reduced food (crop) prices allowing access to food for all, which is more beneficial 

to landless and subs istence fami li es and prov ides better nutrition intake. 

~ Increased access to farm link roads 

~ Multip le uses of water fo r washing, livestock and home gardens . 
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~ Increased recharge of groun dwater, easy access to ground water and less drudgery fo r 

women in fetching water for dai ly ho usehold needs. 

~ Visua l and recreational benefits accrue out of irrigation facilities . 

~ Increased farm income (for farmers) and increased on farm and off-farm employment 

opportunit ies for rural landless laborers resu lting in better schoo l attendance of 

chi ldren of farm laborers and improved socia l cap ital in soc iety. This is due to the 

income effects of irrigation. 

~ Improved rural infrastructure always co incides with irrigat ion fac il it ies. Thi s great ly 

reduces transaction costs and rural marketing costs. The benefi ts generated by these 

act iv iti es are also ca ll ed indirect benefits of irri gation in vestments. Nevertheless, 

losing to maintain these benefi ts of irrigation wi II put the susta inability of the scheme 

under quest ion. 

2.1.2. Technical sustainability of irrigation 

Irrigation system des ign substantially arr~cts app licati on effici ency and in vo lves numerous 

variables and restri ctions, whose principal objective is to maximize benefits and minim ize 

costs. In a successful irr igation system, a set of resources produces max imum returns. To 

achi eve th is, opt imization process sup portin g the design and operation of water app li cation 

systems in agricu lture is req uired due to many possib le combinations of design variab les that 

satis fy irrigation cond iti ons (Eduardo, 2009). Irrigat ion systems have specific app li cati ons 

that are based on severa l factors, among wh ich the most relevant are the crop, so il type, 

topography, and water availab ility and qua li ty. The application efficiency of the different 

su rface and pressurized irrigation methods varies and depends on design, management, and 

operation .Undoubtedl y, well-designed and correctly used irri gat ion systems wi ll have the 

hi ghest efficiency and water distribution leve ls, whi ch can result in a good production and 

high product qua li ty. Water ava il abil ity for irrigat ion is increasing ly constrained. Irrigation 

accounts for 85 percent of water w ithdrawa ls in develop ing countries, and the rapid growth 

of the secto r has been based on the availab ility of these huge quantities of low-cost water. 

Now rising demand for agricu ltu ral waler faces increased demand from domestic and 

industri a l uses. Many a reas are a lready end uring competition for water and ri s ing marginal 
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costs. For years, ground water provided a profitable new resource, but in many basins 

groundwater is now bei ng m ined rapid ly (World Bank, 2006). And thus Water resources 

management is changi ng, and environmental and soc ial concerns are growing. Responses to 

growing scarcity, to increased com petition among sectors, and to growing environmental and 

social concerns include integrated and basin management approaches and demand 

management measures. On the supp ly side, there are fewer new diversion and storage 

proj ects, and more consideration of reuse of wastewater and dra inage water. Climate change 

is increas ing the existing vu lnerabi li ty of fa rm ers . In vestment po li cies are start ing to move 

toward upgrad ing and management improvements, although very slowly. Cons ideration of 

the environmental and soc ial impacts is becoming an important factor in A WM ; with broader 

understand ing of the multi funct iona li ty of water and of human and ecosystem interact ions: 

Envi ronmental and socia l concerns are increas ingly mainstreamed (World Ban k, 

2006). Water use efficiency is not only the quantity and qua li ty of water app li ed but a lso the 

quantity and quality of intelligence app li ed in manag ing, using, and in conservi ng the 

resources. 

Hamdy (2000) sa id " It is not the quant ity of water app li ed to a crop, it is the quantity of 

intelli gence app li ed which determines the resu lt - there is more due to intelli gence than water 

in every case". Water use efficiency includes any measures that reduce the amount of water 

used per unit of any given activ ity, consistence with maintenance or enhancement of water 

quality (Hamdy, 2000). The effic iency of water use is affected by deci sions made at many 

levels. In a context where water scarc ity w ill certa inly emerge as the key constraint to 

agricul tural prod uction , there is a pressing need to ach ieve a substantially more effic ient and 

productive use of water in irrigat ion. Addressing thi s need, however, req uires a better 

understanding of the water ba lance within irrigation projects. In particul ar, the recycl ing of 

irrigation return nows (the non-consumpti ve' losses ' occurring as canal seepage, surface 

runoff and deep percolation), wh ich often plays a key ro le in water-scarce areas needs more 

carefu I considerati on (I WM I, 2002) . Im prov ing the efficiency and effectiveness of wate r use 

can result from better managing a number of factors, including water ava il ability, fertility , 

pests and d iseases, crop or pasture variety, planting date, soil ,·vater cond itions at planting, 

plant density and row spac ing. This means that improv ing water use efficiency requires an 

understanding of the whole system and shou ld not focu s so lely on the app licat ion of water. 

Opt imizing the ~gro nomic factors that may contribute to improved use of water (crop and 
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variety se lect ion, planting date, till age, fertilizer applicat ion and harvest techn iques) may 

confl ict with minimi zing water losses. Maximizing rain fa ll effectiveness and optimizing the 

use of stored soil water may be as important as min imizing irrigat ion losses. Generally, for a 

fixed production system, the system with the lowest losses wi II have the highest water use 

effic iency. When assessing efficiencies it is not only the phys ica l aspects of the irrigation 

system that are of concern but al so other emergent propert ies, such as the service industries 

that develop as a direct resu lt of the presence of the irrigati on scheme. Considering these 

factors adds to the complexity of an already complex problem but highlights the need for a 

multidisciplinary ap proach that considers the economic and soc ial aspects as we ll as the 

physica l. Water management is an important e lement of irrigated crop product ion. Effic ient 

irrigat ion systems and wate r management practices can help main tain fa rm profitabi li ty in an 

era of li mited, higher-cost water supplies. Efficient ,·vater management may also reduce the 

impact of irr igated production on offsite water quantity and quality. However, measures to 

increase water-use efficiency may not be sufficient to ach ieve environmental goals in the 

absence of other adj ustmen ts within the irrigated secto r. As is often the case, technology is 

not the whole so lu tion anywhere, but part of the so lution almost everywhere (Marcel Aillery, 

2002). 

2.1.3 Environmental Sustainability of Irrigation 

The interd isc iplinary nature of water resources problems requ ires the integration of technica l, 

econom ic, environ menta l, soc ial, and lega l aspects into a coherent analytical framework, so 

that both economic and env ironmental consequences of po li cy cho ices can be exam ined . 

Sustainab le irri gat ion water management should simul ta neous ly ach ieve two objectives: 

sustaining irrigated agriculture for food security and preserving the assoc iated natu ral 

environment. A stable relationsh ip shou ld be maintained between these two object ives now 

and in the future , while potential confl icts between these objectives shou ld be mitigated 

through appropriate irr igation pract ices (Xi ming, 200 I). The purpose of sustainable water 

resources management is to sustain both the water supply capability and the environment, 

now and in the fut ure . Water supply capab il ity encompasses both the availab ility of ,·vater 

and the infrastructure to susta in water supply and use. Impacts assoc iated with 

im plementat ion and runn ing of irrigati on projects are likely to be man ifested on both natu ral 
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and social environment. The consequences of none operating or poorly managed irrigation 

projects on the environment we ighs far bigger than their ultimate benefits. Agri cultural 

practices have to be sustained at least to guarantee the antic ipated food product ion without 

comprom ising environmental issues (FAO, 2007). Usua ll y Irrigat ion projects are designed 

and implemented keep ing in mind only there economics (FAO, 2007).80th excess ive and 

inadequate water application have negat ive env ironmenta l effects. Irrigat ion and water 

resource development can also cause soc ial and environmental problems (Stock Ie, 2003). 

Irri gation represents an a lteration of the natural conditi ons of the landscape by extracting 

water from an ava ilable source, adding water to fi e lds where there was none or littl e before, 

and in troduc ing man-made structures and features to extract, transfer and dispose of water. 

Irr igation projects and irri gated agriculture practices can impact the environment in a vari ety 

of ways. The environmental impact of irrigation systems depends on the nature of the water 

source, the quality of the water, and how water is delivered to the irri gated land. 

Withdrawing ground-water may cause the land to subside, aq uifers to become sa line, or may 

acce lerate other types of grou nd-water pol lution. Withdrawing surface water imp li es changes 

to the natural hydro logy of rivers and water streams, changes to water temperature, and other 

a lterations to the natural conditions, somet imes deep ly affect ing the aq uat ic ecosystems 

associated with this water bodies. An excess ive withdrawal of water for irrigat ion is c lea rl y 

impact ing the env ironment in some areas (Stock le, 2003). Pressure on the environment from 

human and economic act ivities, lead to changes in the state or env ironmenta l cond itions that 

prevail as a resul t of that pressure, and may provoke responses by soc iety to change the 

pressures and state of the env ironment(OECD, 1999). ln man y locati ons around the worl d, 

stra ins upon the env ironment are occurring increasingly and concern is mount ing about the 

sustainability of irrigated agriculture due to water-logg ing, Salinity, erosion , desertifi cation, 

and loss of bio log ical d ivers ity, waterborne di seases, and the adverse effects of potentia ll y 

tox ic agricultura l chemicals up on human health and the biota of associated ecosystems. FAO 

has summarized some of the chal lenges faced by present-day irr igated agriculture as fo llows: 

I) More effic ient use of inputs (water, fertil izer, pest ic ides, and labor) a imed at reducing 

negative impacts on the env ironment and production costs; 

2) Soil salinity, matching landscape capab ility w ith irrigat ion systems when dec iding on new 

locat ions for irrigation development or on-farm fie ld suitabi lity; 

[Lemma Adanej Masters' thesis, 2012 Page 13 



SUSTAINABILITY OF TIBIDP 

3) Minimi zing environmental impacts by quantifyi ng both positive and negat ive externaliti es 

of different irrigation areas and sectors, and by eva luati on, auditing, and benchmarking in th e 

irrigati on industry. Management of negative environmental impacts, such as methane and 

nitrous ox ide emiss ion, sa lin ity, water po llu tio n (abuse of pestic ides), a lga l blooms, etc. , 

espec ia ll y in intensive crop production systems; 

4) Ba lancing irri gation and environmenta l fl ow demands through rea l sav ll1 gs due to 

improved di stribution and on-farm I,vater use efficiency and alternative cropping options; 

5) Maintaining and enhancing drainage water quality, and minimizing impacts on rivers and 

ecosystems; 

6) Institu tio nal robustness in terms of the fai lure of the institution and ecosystem through 

better de finiti on of property ri ghts (FAa, 2000; World Bank, 2007) .Anal ysis of the 

environmental effects of irrigated agric ulture needs to take into account the dynamic 

processes of a ll the interactions in the watershed and recogni ze the drivin g forces (population 

growth, c limate change, land use, urban ization, and market impacts). Soi l and water 

monitoring is requ ired , Research inst itutes shou ld construct the framework for mon itoring 

with the long-term support of governments, An interdiscipl inary approach is requ ired to 

understand the processes in the watershed by taking into considerat ion water availab il ity, 

water demand, and water quality at the basin sca le, and taking into account the demands o f 

other users. The establ ishment of an appropriate base line, as well as the des ign of future 

scenarios is important. 

As cited by Tafesse, 2007 from (Dessalegn , 1999) Irri gation schemes not onl y have pos iti ve 

externalities but also create negative externa li ties to the surrounding environment. Dams 

interfere w ith the flo w regime of rivers, causing losses to communities' down-stream; they 

have a lso been known to increase the incidence of fl oodin g. Reservo irs may change the loca l 

environment; the local vegetation cover may be rep laced wi th other spec ies, which may be of 

less va lue to the surroundin g popu lation, Water impoundment has frequentl y been 

accompan ied by serious hea lth hazards . One of the most ser ious envi ronmental haza rds 

caused by irrigat ion schemes is sa lin ization and the loss of valuable land caused by it. Poo r 

water management and inadequate drai nage in variabl y increase water sa li nity and water 

logg ing, and as the water evapo rates a whiti sh sa lt residue is left on the soi l. In its milder 
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fo rm, sa linization will decrease the productivity of arable land and pasture, but in more 

ser ious cases it can ru in the land fo r good. As summari zed by Wagnew 2004, the issues, 

which affect the sustainability of the schemes and environment, are considered to be the key 

issues that should be taken into account in managing and making future investments in the 

sub sector are li sted as follows: 

~ I nefficient use of water 

~ Soil fe rtili ty and quality maintenance problems 

~ Soil salinity problems 

~ Soi l erosion 

~ Water related di sease hazards 

~ Relation with sustainab ility and irri gation development opportuniti es 

~ Displacement and land-use pattern changes etc. 

2.1.4 Social and Institutional sustainability of Irrigation. 

Accord ing to Mollinga (2003), irrigation requi res the integrat ion of both dimensions that are 

soc ial and technical. Without the incorporation of institutional and other social relations such 

as human interest, rational decision-mak ing, power relations, con flict , etc. to the technical 

irrigation discourse, it limits the comprehensive understanding of irri gat ion. It can thus be 

seen that the proper development and management of irri gat ion is a complex and 

comprehens ive undertaking, requiring attention too much more than hydrau li cs and 

agronomy. 

The water cnSIS IS mainly a cris is of governance. Working towards effect ive water 

governance requ ires an enabl ing envi ronment and appropriate institut ional structures that 

allow stakeholders to work together for effective water management. Sustainable 

development of water resources and effect ive governance are inseparable. Water governance 

generally refers to the wide range of soc ial, economic, political , insti tutional, admin istrative 

system s and deci sion-making processes. Such systems ex ist to regulate the development and 
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management o f water resources and provision of adequate, safe and re li ab le water supp ly 

serv ices. The fact is that inadequ acies and in competence of inst itutional arrangements and 

lega l frameworks do serio usly affect water governance. The weaker the stance of water 

governance, the deeper is the cris is in water resou rces manage ment and development 

(UNESCO, 2004). An un derstandi ng of water issues and of the support needed for 

in vestments, inst itutions, incenti ves, informat ion and capacity ins ide the ' water sector' 

requ ires partnerships between those responsible fo r the economy wide benefits of water and 

those respo nsible for manag ing wate r (UNESCO,2009). 

Huppert ( 1989) exp lained that irrigation is not s impl y a technical task of de li verin g water to 

crops. It is also a human activity and socia l undertaking. Rura l ho useho lds operate within a 

larger hi storica l, socio cultural , economic and inst itut ional and policy environment that 

makes the need for the linkages very important. Any farm system is a mi xture of abstract and 

concrete e lements. The concrete e lements refe r to physica l activiti es and processes that occu r 

on the farm whil e abstract e lements re late to the manageri a l aspects of the farm. To be more 

specific, the concrete e lements in volve techni ca l resou rces such as technology, knowledge of 

cropping system or the irrigat ion system and oppo rtunity that is use ful for irrigation. The 

abstract e lements re late to the entire fa rm system through the fa rm management act iv ity of 

setting goals, developing long and short-term plans, specifyi ng organizational structure, 

deciding on enterpri ses, choos ing technology, a ll ocating resources, se iz ing opportunities, 

establi sh ing contro l processes, harmonizing relations between sub-systems re levant to the 

farm (F AO 2003). Y ohannes (20 I 0) descri bed that Partic ipatory Irrigation Manage ment 

schemes may superficially appear to be s imple administrat ive measures but can in fact pro\"e 

to be complex operations with far reaching socia l sequences . They must th erefore be tailor­

made for each situatio n and to ensure success, the soc ial and cultura l backgrounds of the 

pop ul atio n invo lved have to be considered. All these and other considerations show th at the 

setting up of a participatory irrigatio n Management Scheme that may appear to an engi neer 

or policy-maker to be a simple adm in istrat ive and logisti c measure can actuall y be a complex 

operati on w ith far-reachin g social consequences. The type of privatization or participation 

has to be tailor-made for each situation. 

As c ited by Sisay (20 11 ), Community-based Irrigation Water Management or CB IWM 

foc uses on the co ll ect ive management of irrigat ion water to improve human we ll-being and 

poverty red uct ion. It a ims to devolve autho rity of irri gation water management to the loca l 

[Lemma Adane] Maste rs' thesis, 2012 Page 16 



SUSTAINABILITY OF TIBIDP 

(community) level , thereby empowering commun ities to manage their own resources without 

permanently damagi ng, depleting or degradin g them. CBIWM , therefore, requires strong 

in vestments in capacity development and the deve lopment of local institutions and 

governance structures. Most approaches to irrigation planning and management so fa r have 

biased towards eng ineerin g and construction an d tended to focus on achiev ing the most 

technically effective system of water di stribution. They have taken less account of the 

manageri a l and social factor whi ch w ill determine whether irrigati on leads to efficient 

agricultural production or not (FAO, 1986). They have given less consideration for social 

interaction, and not ions like interest, confli ct and struggl e. Mo llinga critic izes past 

management and econom ics li terature on irrigation and current approaches to irrigat ion 

studies for hav ing three conceptual problems : lack of appreciation of the social dimension of 

technology, simplified concept of the human age ncy and littl e interest in social re lations of 

power and the institut iona l forms through which purposes of irrigation are achieved. 

Additi ona ll y, the constra ints that jeopard ize success of irri gat ion, amo ng others, include 

weak economic policies or inst itut ions, lack of institutiona l capac ity to manage or weak 

management and lack of clearl y defined legal framework and faulty conflict resolution. 

Irrigation tcchnolog ies requ ire particul ar soc ial conditions to work effectivel y (Mollinga, 

2003). In relation to soc ial requirement fo r use, it is important that there are management 

structures that sui t the different irrigati on technologies in use. The type of cana l system in 

use determines the type of organization needed in an irrigation system. Irrigati on 

technolog ies have socia l effects (Mo linga, 2003). Irrigat ion affects people's li veli hoods 

through its effect on crop production. Irrigat ion a llows more diversifi ed and intensive 

cropping. Thi s leads to higher agricultural production and increased income, which may, in 

turn, generate economic growth and emp loyment. Molinga,2003 (as cited by Tafesse, 2007) 

a lso descri bed that irrigat ion technologies not only mediate peop le's relat ionships with 

biophysica l processes, but a lso shape the people-to-peop le or group of peo ple to group 

relat ionships that are ingredients of irrigation practices. He noted that the socio-economic 

dimens ions of irrigation are based on the fo llowing considerations: 

I. For the irrigation technologies to wo rk properly, particul ar socia l and econom ic conditions 

are necessa ry. 
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2. The deve lopment of irri gation techno logy requires soc ial constructi on in whi ch d iffere nt 

parti es or stakeho lders interact (communicate, negotiate, take deci sions, stru gg le, work 

together etc). 

3. Irri gation techno logies have soc ial effects, i.e. through their effects on crop produ cti on, 

peo ple's hea lth, ed ucation etc. ; irrigation can affect people's li ve lihoods 

There co ul d be confli ct between irrigation and other activities in the a ll ocation of fam il, 

labo r. The re may be conflict in the choice of crops. An ill-designed canal system limits 

fa rmer ' s access to water (Woldeab, 2003) . Scarcity of water breeds confli ct due to 

competition. Un-reli ability of wate r supp ly di scourages and / 0 1' imputes fanner ' s 

part ic ipat ion (Woldeab, 2003). 

2.2. Conceptual Frame work 

Howell (200 I), presents four options fo r assess ing irri gat ion sustainabi I ity, which are based 

on socio-economic, Technical, and environmental variab les. 

Socio-Economic factors include; Total physical product (TPP) per hecta re, Profitabili t) 

(Net farm income), Gross revenu e, Tota l fa rm assets, Tota l hectare fa rm ed, Crop va lue per 

hectare, Gross revenue per person, Labor cost per hectare and economic constra in ts such as 

Land Loss, Crop/Production loss, Aq uaculture affection, Transpo rt and market prob lem, Re­

settlement, unemployment, and Community will ingness were assessed. 

Technica l (Water management) components such as: 

Agronomic; Crop management to en hance capture of rainfall or red uce water evaporat ion 

(E.g. crop residues, conservation till , and plant spacing's); improved varieti es; advanced 

cropp ing strategies that max imize cropped area during periods of lower water demands or 

periods when rainfa ll may have greater li kelihood of occurrence or both . 

Engineering; Irri gation systems that redu ce application losses, im prove di stri bution 

uni fo rm ity, or both; cropping systems that can enhance rai nfa ll captu re (e.g. crop residu es, 

deep chi se ling or Semi-tilling, furrow dyke and pitting) . 
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Farm Management; Demand-based irrigation scheduling; s li ght to moderate defic it 

irrigation to promote deeper so il water extraction; avo iding root zone sa lin ity yie ld 

th resho lds; and preventive equ ipment maintenance to red uce unexpected equ ipment fa ilu res. 

Institutional; User participation in an irrigation di strict (o r scheme) operat ion and 

maintenance; water pricing and lega l incentives to reduce water use and penalties for 

ineffi cient use; and training and educationa l opportuniti es for learn ing newer, advanced 

techniques. And the other factor that hi ghl y affects sustainabil ity is:-

Environmental ; facto rs such as watershed management, Land and so il productiv ity which 

is declined with years of irrigati on, Turbidity of irrigation water, Seepage, ground water level 

rise, dampen ing of the microc limate, malari a, skin di seases and common co ld , Sediment 

transport, Aquatic Weeds ,Spec ies diversity, Endangered spec ies etc are some of the 

variables seen in detai l. 

Therefore, Irri gation deve lopment is not only construction of structures to convey wate r to 

the farm and to produce crop using the diverted water, it also requires the social, economic 

and environmental benefits ba lancing without compromis ing the benefit of one on other. 

Integrat ion of all these entities is requ ired for susta inab le irrigation deve lopment. This is the 

anal yt ica l s ight of this study, in other word the feasibility and susta inab ility of any irrigat ion 

system is at the whole sum functions of soc io-economic, environmental and water 

management pract ices. See figure I . 
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Total physical product 

per hectare, 
Profitability, Gross 
revenue, Total farm 
assets (irrigation land 
and live stock), annual 
income (effectiveness), 
willingness to pay, 
employment 
opportunity, financial 
arrangement etc. 

Sustainable 

Irrigation 

Environmental factors 

Quantities of water, Qualities of water, 

watershed management, Upstream and 

downstream water use, sedimentation, water 

logging, salinity, aquatic bio diversity and 

species endangering, weeds & micro climate 

damping. 

Figu re I : Conceptual fram e work: Sustainable irrigati on system, (compil ed and developed from literatures) 
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3. Area Description and Methodology 

3.1. Description of Study Area 

3.1.1 Location 

Tibila Irrigation Based Deve lopment Project is located at an air di stance of 130 km south east 

of Addi s Ababa, in the northern-centra l part of the Ma in Ethiopian Rift (MER). lt is an 

integrated irrigation based deve lopment proj ect located in Oromia region o f Ethi op ia; Arsi 

Zone at Sire, Jaju and Mert i Wereda's. It is a large sca le irrigation project (LS IP) designed to 

produce in an area of about 7000ha. Currentl y the project is under implementation and about 

75% were a lready completed and about 2000 peop les are using the scheme. The water for the 

areas is d iverted from Awash Ri ver at 5km from the upper reaches of the command . The 

system comprises of di vers ion intake, mai n & branch cana l systems, control structures, 

di vision boxes, and bridges, cross dra inages, Cul verts, distr ibution systems, storages and 

drainage systems. More than 16,000 househo lds are using the system for producing c rops, 

fruits and vegetab les (OWW DS E, 2009) when full y completed . It is im plemented by the 

regional government of Orom ia. Six kebel e admini strations by kebel e level have been 

incorporated in the project area of these three distri cts. See fi g 2 be low 
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Figure 2.Location map ofTibiia Irrigation based Development project (So urce, OWWDSE, 2009). 
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3.1.2 Demographic Characteristics of the Area 

According to the ava il ab le crude data obta ined from the respective di stricts, there were about 

1735 1 people incorporated into 3258 househo lds in the s ix kebeles of the project area, and 

hence, about 5 persons were living per househo ld in the area at the time of the survey. 

Table I: Population size of the kcbe les in the irrioation project a rea of Jc.iu district 
Kebele name Households Population size 

Male Female Tota l Ma le Female Tota l 

Achamo Gulo 285 40 325 988 1034 2022 

Alaaga Dore 402 57 459 1293 818 2111 

Huruta Dore 615 114 729 1754 1630 3384 

Sokie Boqicha 585 96 681 2186 2002 4188 

Total 1887 307 2194 6221 5484 11705 

Source: Jeju district Administration office 

Table 2: Popu lation s ize of Koloba Hawas kebele of Sire and Watic hadole kcbele ofMcrti district 

District name Ke bele name Tot al household Total population 

Sire Koloba Hawas 575 3057 

Merti Watichadole 489 2589 

Total 1064 5646 

Source: District Agricu lture and Rural Development offices. 

T bl 3 T a c : I . . k b I f h ota I pop u atlOn 111 t lC SIX e C cs 0 t e IITI23tlOI1 rO lcct area 
District name Kebele name Total household Population size Average number of persons/HH 

Jeju Achamogulo 575 3057 5.3 

Alagadore 489 2589 5.3 

Hurutadore 325 2022 6.2 

Sokieboqicha 459 2111 4.6 

Sire Koloba hawas 729 3384 4.6 

Merti Watichadole 681 4188 6.1 

Total 3258 17351 5.3 

Source: District Agriculture and Rural Development & Admllli stration offices. 
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As indicated in the tab le 3, about 67.6% of the assumed bene ficiari es were from the fOll r 

kebeles of Jeju di strict, whil e abo ut 17.6% and 15% we re from the rema ini ng kebe les of Sire 

and Mert i d istricts of Arsi zone respectively. The six kebe les, from the three di stricts that 

were incorporated into the irrigation development project of Tibil a were Achamogul o, 

A lagadore, Hurutadore and So ki eboqicha from Jeju district and Koloba Hawas and 

Watichadole kebeles from Si re and Merti districts respectively. Al l the households in these kebeles 

may not be the bene fici ari es. 

3.1.3 Climate conditions ofthe area 

The cl imate is characterized by a long dry season and two ra iny season, which occurs fro m 

March to May (short ra in season) and from June to September (long ra in y season). Annual 

rainfa ll in the project area is about 670mm. Mean monthl y rainfall varies from 5 mill to 

l 72mm . The highest ra in fall occurs in August; whi le the lowest ra in fall occurs in December. 

Mean monthl y re lat ive humidity vari es from 30% to 49%. The mean monthl y minimu m and 

maximum temperature ranges from 9° to 25°C respecti vely. The mean minimum temperature 

is recorded in December and the max imum is recorded in May. May and June are the hottest 

months of the year (OWWDSE, 2009) . 

3.1.4 Water Resources of the Area 

The source of water for the river is Awash. The ri ver Awash emanates at an elevation of 

about 3000 m in the central Ethiopian Hi ghlands, west o f Addis Ababa, west Shewa near 

Ginchi town and fl ows northeastwards a long the Rift Va ll ey into Afar where it terminates in 

Lake Abe at an e levation of 250 meters (Awulachew, et.al , 2007). The main river length is 

about 1200 kill. The mean annual flow is about 4 .9BMC water in the ri ver. 

3.2. Methods of Data collection 

3.2.1 Data Sampling. 

Both quali tat ive and quantitat ive methods were employed in this research to ana lyze the 

prob lems. The data have both quantitative and qual itative nature. A stratifi ed sampling 

method based on admin istrati ve and irrigation system layout was used. As stated above, 
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TIBJDP covers three d istricts of Arsi Zo ne. Therefo re, the data co llection covered a ll of 

them. In each district the sample was taken from three segments at upstream, midd le level 

and downstream scheme users. With this strat ified sam pling system th roughout the whole 

scheme data were gathered at ni ne locations fro m 12 househo lds in each locat ion. Thus, the 

tota l numbers of respondents were I 10 households. The number of respo ndents in each 

location was determ ined based on area coverage of the scheme in the di strict with equa l 

number of respondent at up, midd le and downstream in the di str ict of concern or in each 

district. In each locations the respondent were random ly selected. Currentl y about 2000 

farmers are producing w ith the scheme on about 1200 ha of land from block I to block 5. See 

figure 3. 
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GENERAl. LAYOUT OF TIBIA IRRKJATION BASEO ImGRATED OOOOPIIEHT PRO.I£CT 
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Figure 3. Tibil a irrigation system lay out (source: - O\VWDSE, 2010). 
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Table4. A table showing Sampling Design 

District NQ of sa mple respondent 

Up stream Middle leve l Down stream Tota l 

Jaju 12 12 14' 38 

Sire 12 12 12 36 

Merti 12 14' 10' 36 

Total 36 36 38 110 

* Note; the data collection in each district takes the irrigation land area coverage into 

consideration. Jaju district downstream and Merli middle level area are relatively wider and 

A1erti downstream area is smaller than the others. 

3.2.2 Primary Data 

Primary data were co llected using various instruments such as key informant interview using 

semi-structured checkli st, group discussion, expert interview, structured questionnaire and 

observation of events in the irrigation systems. 

3.2.3 Secondary Data 

The mam sources of secondary data were publi shed and unpubli shed documents. These 

included policy statements, proclamations and regulations, project appraisa l documents, 

reports and past case study papers on irrigation. 

Interview 

This was conducted to co llect primary data on the beneficiary att itude to wards the irrigation 

project and the water management. In thi s interview questions related to the efficiency, 

effect iveness and Delivery performance were ra ised. In add ition, matters re lated to 

Institutions were a lso part o f the intervi ew. In general the interview was conducted 111 , 

structured, se mi structured and unstructu red formats .In structured formats, questions were 

des igned and di stributed to collect information. 

, 
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Key Informants interview 

This method was employed espec iall y to get the overall informati on about the research arca 

and the ir attitude about the project past and current statu s and their future expectation. Li st 

of topics which can he lp for thi s method were designed and prepared . Observat io ns abo ut 

the project area were also made. Challenges and success theories we re discussed with key 

informants. 

Focus Group Discussion 

According to Yohannes (20 10) Focus group di scussions are a powerful method for 

co llect ing information re lative ly quickly .They are better suited for exp loring norms, bel iefs, 

practices, and language than for seeking in formation on actua l behaviors or detai ls of 

ind iv idua l lives. Focus group was des igned in terms of plll'pose, size, composition , and 

procedures. These focu s groups were composed often individuals selected by characteristi cs 

that are re levant to the topic di scussed. They were from di stri ct, zonal , water users ' 

committee members and project offi ces. The v iews, op inions, and out puts of the discuss ion 

were presented in the res ult and d iscuss ion section. 

3.3 Methods of Data analysis 

Data processing & analys is using different too ls such as stati sti ca l calculation, descripti ve 

and qualitative inte rpretat ion was appl ied to compare, propose and to deve lop th e poss ible 

mechani sms for effective & effici ent resource use and management. 

3.3.1 Qualitative 

Qualitat ive analys is uses qua litati ve in formation obtai ned from a literatlll'e rev iew, interv iew, 

or a focus group discuss ion etc. The basic qualitative analysis methods inc lude; Ex pla in th e 

Situat ion: convey to readers th e who le p icture of the intervention including what is 

happen ing in the a rea, how stakeho lders were perceiv ing the intervention, and in what 

s ituat ion specific acti viti es or events are being implemented and c lassify information 
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accord ing to patte rn s and issues i.e. fi nd o ut information or the resul ts of observati ons th at 

can be c lassi fied under the same issue o r concept and bring them together in a group and al so 

examine relationships w ithin in fo rmation to know cause and effects on each other. 

3.3.2 Quantitative 

Diffe rent Quantitat ive analysis techniques: Simple Aggregati on such as frequency, standard 

dev iation, averages and percentage d istribu tion and measures of d ifferences and assoc iat ions 

were used to analyze the quanti tat ive data as values o f th e vari ables were presented in result 

and di scuss ion secti on below using SPSS 19, IBM so ft ware. 
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4. Result & Discussion 
Thi s chapter is a d iscuss ion on results of the study. 

4.1. Socioeconomic Profile ofthe Study Site 

4.1.1 Total farm asset of the area 

Agricu lture is the main economic activity that employed the majo rity of farmers in the study 

area. Smallholder mi xed crop livestock fa rmin g is th e dominant mode of product ion in th e 

distr icts. Some Fanners traditionall y practice irrigated agr icu ltu re by diverting the available 

rivers by traditional means, especially in Jaju and Merti di stri ct. Before construction ofTibi la 

Irri gati on scheme, fa rmers in the area used to practice irri gation in small sca le and there is 

a lso Tib il a state farm producing frui ts and vegetables in the v icinit ies of the scheme. These 

farmers irri gated crops such as maize, sorghum, potato, hot pepper, tomato, and other 

different vegetables. In spite of farmers' experience and growing interest in irrigation , no 

significant area, relative to the potent ial , has been developed using trad itiona l irri gation due 

to technica l diffi culties and topography problem to divert the Awash Ri ver and lack of 

financ ia l Resources. 

Livestock p laya key ro le in day - to-day life of fa rmers. Oxen are the main source of draft 

power for culti vatio n and fanners w ith no oxen are conside red as poor. Family labor is free 

during the dry season as farme rs in th e area do not have alternat ive employment 

opportun it ies, other than ra in- fed agriculture durin g the main ra in y season. The major so urce 

of livelihood in the area appears to both crop and livestock product ion, which is one of the 

mai n characterist ics of mi xed fanning syste m. 

Acco rdin g to OWWDS E, 2009, abo ut 95.3% of the sample households reported that they a re 

engaged in both livestock and c ro p prod ucti on. Only about 4.7% reported that they were 

exclusively engaged in crop prod ucti on. Thus, th e predominant form of fa rmin g in th e 

irri gation project a rea is mixed fa rming system. In additi on to crop product ion, the people in 

the area have also engaged in li vestock rea rin g and producti on. As is already known diffe rent 

types of li vestock are used for vari ous pu rposes. In one way or another, livestock can 

augment th e income of the peop le. In thi s aspect maj or li vestock that are ava il ab le both in th e 

d istricts of Jeju, Sire and Merti inc lude cattle, goats, sheep, camel, eq uines and poultry. 
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Table 5: Livestock popu lation by species in Tibila irrieation proj ect area (poultry included) 
livestock type 

District Kebele Cattle Goat Sheep Donkey Horse M ule 

Jeju Achamogulo 1ZZ3 813 Z04 343 0 5 

Alagadore 34Z5 157Z 8Z5 743 0 5 

Hurutadore 5Z50 ZOOO 1Z00 1300 5 10 

Sokieboqicha 33Z5 1913 897 70Z 7 13 

Sire Megacha 1345 155Z Z40 Z75 4 3 

Merti Watichadole Na' Na Na Na Na Na 

Total 14,568 7,850 3,366 3,363 16 36 

Source: Di st ricts Agricultu re and Rural Development offices (DWWDSE, 2009) . 

* Na - not ava il able 

G raph I, livestock popu lat ion of the area 

Livestock population by species (in pe rcent) in 
Tib ila irrigation development project area 

(ba se d on the 2008 socioeconom ic survey) 

Mule . 0 0/0 ;i',y, Camel. 2% 

oonkey·,v 

Shee
p 11·U 

(Source: - distr icts survey data, 2008) . 

a Cattle 

_Goat 
o Sheep 

o Donkey 

• Horse 

[] Mule 

_ Camel 

Camel 

45 

Z57 

ZOO 

6Z 

ZZ 

Na 

586 

Poultry Total 

901 3534 

1441 8Z6a 

5095 15060 

1781 8700 

435 3876 

Na Na 

9,653 39,438 

Accord ing to the data obta ined from Agri culture and Rural Development offi ces o f Jeju, Sire 

and Mert i, crops grown in each o f the d istricts as we ll as the irrigat io n project kebeles 
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include various types of cereals, pulses and ho rticulture among o thers. 

Hence,mai ze,sorghum,teff,wheat,ba re ly ,oats,on ion ,potato,tomato,etc.are grown in the a rea. 

Despite the various constraints that hindered agricultural production , the rural people in the 

project areas and the su rrou ndin g areas, are mainly engaged in c rop cultivation to sustain 

their Ii fe. Therefore, crop culti vation is the main source of income or li velihood source in the 

project a rea. 

Table 6, Farmers crop cultivation intent ion 
Type of crop Number of respondents Percent 

Maize 139 82.2 

Terr 87 51.5 

So rghum 26 15.4 

Wheat 16 9.5 

Bar'ely 5 3.0 

Tomato 139 82.2 

Potalo 45 26.6 

Onion 153 90.5 

Source: From OWWDSE, Field survey 2009 

It is readi ly understood that education has got a paramount importance in faci litat ing development 

intervention and various development act ivities in an area. Furthermore, education has a great role to 

play in the enhancement and development of human capita l in a country. Educati on is also 

fundamental to the enhancement of the quality of human life and ensuri ng socia l and economic 

progress. It facilitates information dissemination regard ing modern agri cultural technology, input 

util ization technical knowhow, environmental preservation and sustai nabl e development in the rural 

areas at large. From the fi eld survey made during data col lection, out of the total sample interviewed, 

about 52% were literate and 48% were ill iterate as can be seen in the tab le 7. 

Table 7, fanners Class level ofeducatiol1 (Source- interview data) 

Education level Number Percent 

literate 58 52 

ill iterate 52 8 
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The land resource in the area in ge neral has been categorized into va rious types as indicated in 

table 8. 

Table 8: Tota l land use pattern in project kebeles of Jeju , Sire and Merti distri cts 
Land use pattern Area in hectare Percent 

Arable land 23891 54.0 

Pastureland 7677 17.0 

Forest land 7275 16.0 

Wood land 2708 6.0 

Built up area 18 0.04 

Irrigated land 200 0.4 

Wasteland 705 2.0 

Un identifi ed 2232 5.0 

Total 44706 100 

So urce: Computed from the three Districts Agriculture and Rural Development offices. 

The irri gati on land holding in the project area is relati ve ly better when compared to other 

hi gh land areas of Oromia reg ion at large . As can be observed fro m the tab le 9 a large 

number of the I 10 samp le households in irr igat ion project area have indicated th at the) 

'owned'/held significant size of irri gation fa rm land. The land c lassificat ion is 0.25ha, 0.50ha 

or 0.75ha in irri gation area as shown in the table below and it is based on age and fa mil y size 

as reported by the respondent. Youths are supposed to take on ly 0.5ha of land . Whi le females 

and few family holders were given 0.5ha and mother farmers as they are ca lling given abo ut 

0.75 ha which is the biggest irri gation land share in the region's irrigati on land tenure. 

Table 9; the respondents' Irrigation land tenure (Source- field survey) 

Irrigation land in ha Number percent 

0.25 39 35.5 

0.50 31 28.1 

0.75 39 35.5 
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Table 10 Annual income for different land size 

Irrigation land in ha In come in birr 

annual in come from irrigation 0.25 Mean 10746.15 

0.50 Mean 16516.12 

0.75 Mean 28205.12 

The average annua l income of the sample households were sign ificant ly varies with land 

holding size See table 10. 

From table I I it can be concluded that education plays s ignificant rol e in income 

improvement. For any development project susta inabi lity, capac ity building is inevitable. 

Table II , Average income differences of literates and illiterates (Source- survey data) 

Item class level of education Income in birr 

annual income from literate Mean 19,346.55 
irrigation 

illiterate Mean 17,865.38 

Market availab ility and accessib ility be considered as some of the important infrastructures 

and services for any deve lopment endeavor in a g iven area. Accordingly attempt has been 

made identify market ing opportunities w ith regard to li vestock and crop production. In th is 

regard the poss ible accessib le market (both for li vestock and crop production) locations for 

people in and around the irrigation project areas inc lude Abomsa, Bole, Doni , Metahara, 

Walinchiti , Asela, and Adama towns. Arboye tow n of Jeju district is also another poss ible 

market for agricultura l production in the area. In fact the assumed beneficiaries of the 

irrigation project in Koloba Hawas kebele of Sire di strict compla ined that the only poss ible 

nearest market for them is Doni (Rural town), and they think that they may encounter access 

to market for the ir agricu ltural production. The major challenge that the majority of the 

respondent gave on market is lack of organizationa l arrangement and poor storage faciliti es 

for their products, see the tab le 12. 
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Table 12 Challenges of the market in the area 

Major Market challenge Number Percent 

market distortion/de bagging 11 10.0 

information gap 37 33.6 

lack of access 14 12.7 

la ck of organ izationa l arrangement 48 43.6 

Total 110 100.0 

Source- survey data 

In most develop ing countries including our nation! Ethiopia!, the mam power so urces of 

production is human labour and oxen power. The econom ies of these nations are hi ghl y 

dependent on these power sou rces ( IW MI , 2007). As parts of the nation, Oromia Regi on 

experiences the same production techniques to secure regional household economy. Almost 

all- rura l populations of the region in genera l and project area in particular earn thei r living by 

manual labour. As compared to mechani zed agriculture, manual labour rcquires mobili zation 

of more human labour at a t ime for seasonal farm practices . Oxen power is the most 

important power source of the area next to human labo ur. This unsk illed labour has been 

used for the last centuries and still in use without any modificat ion and may be in use in the 

yea r to come (O WWDSE, 2009). From the field su rvey made with sample house hold, due to 

the intervention of the irrigation scheme, the labour force requirements of the farmers are 

increasing as can be seen in the table 13. 
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Ta ble 13 Fanners extra labour requirement's in the irri oation fields 0 

Labour power Number Percent 

0 36 32.7 

1 12 10.9 

2 17 15.5 

3 12 10.9 

4 ~ 3.6 

5 9 8.2 

6 3 2.7 

8 2 1.8 

9 1 .9 

10 8 7.3 

12 3 2.7 

15 2 1.8 

20 1 .9 

Total 110 100.0 

Source - survey data. 

About 60% of the samp le respondent In the irrigati on area requires more than two extra 

persons to work withi n their irrigation fie ld as can be seen in tab le 13. Besides, all the 

respondents or 100% of the com mu nity are us ing oxen and man power for cultivation. 

Avail ab il ity of ample prod uctive worki ng forces in the area is a lso another good opportun ity 

for the success of the irrigation scheme. In other way rou nd, irrigat ion deve lopment is one of 

the producti on technolog ies that absorbs or requires hu ge manpower and it is a big industry 

in the rura l economy in creat ing job opportunities. Likewise, T IBIDP also creates good 

emp loyment rate fo r the loca l dwe ll ers. A lmost the extra labour required is increased by 

200% or becomes two fo ld as shown in the table 13. 
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4.2.2. Development potential and Characteristics of irrigators 

Accordingly as summari zed from the field survey and di scussion the area has development 

potentials such as 

_ Presence of adequate land resou rce for agricultural production and development ; 

_ A vai lability of a large number of livestock (d i fferent spec ies); 

_ Large number of active working popu lat ion currently dwelling in the area; 

_ Presence of people who are eager to be engaged in the irrigation development project 

(mainl y to produce adequate food crops and cash crops for marketing); 

_ Relatively, a better locat ion advantage, i.e. presence of large urban centers (such as Adama, 

Asela, etc.), in the nearest possible areas for marketing of agricultural products; 

_ Su itab le climatic situation that can help fast growing of crops of various types; 

_ Presence of the already estab li shed sma ll and large scale irrigation projects and agro 

industries in the adjacent areas which have an inspiring role in initiating and moti vating the 

people dwelling in the areas of the ongo ing irrigation development project; 

_ Fru its such as; mango, papaya, orange, etc are also said to be feasible in the area; 

_ In addition vegetables such as onion, potato, cabbage, carrot, garlic, etc . can be produced 

by the irrigat ion scheme when it is fully realized in the area; 

_ Creation of job opportunities when the irrigat ion development scheme is fu ll y 

implemented; the general li velihood of the people w ill be improved; Overall socia l and 

economic development will be realized in the area. However, there are also development 

constra ints such as; 

_there are no organized and we ll developed market in the area; 

_ High intrusion of undesirable brokers that are engaged in di storting market prices of both 

livestock and crop production ; 

_ Low capacity in undertaking irrigation act ivities; 
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_ Low literacy rate in the area; 

_ Lack of technical and managerial skill to manage and use the modern irri gation scheme; 

Potentia l users of the irrigation scheme may face prob lem of obtaining vita l inpu ts (such as 

chemical fertilizer, improved seed and pesticides); 

_ Shortage of potable water supply; 

_ Shortage of adequate road network; and low market access; 

_ since the area is very hot it is somewhat diffi cult to use oxen for culti vat ion in the area; 

Users of the irrigation scheme may lease their land and may lose the expected benefi ts, and 

this may expose them to explo itation; 

Low access and less control of the women in the area over resources, which obviously 

jeopardi ze the livelihood of the women; Lack of awareness regarding fa mily planning, whi ch 

has direct impact on undesirable population growth. Regardless of the above constraints, 

until now there are a lmost six water user associations organ ized on five blocks starti ng from 

block I to 5. 

The organi zation arrangement follows irri gati on system alignments i.e. each fanner on the 

fie ld canal come together to form a grou p on tertiary cana l and aga in the group on each 

tertiary, forms an assoc iations on secondary or branch canal, in thi s way, all the farmers in 

the irrigation blocks are member of the water user associat ions. If a gud ina, A bdi jiregna, 

xadacha balla,Abd i boru, birka dore and madda Gudina are the name given fo r the 

assoc iati ons. 

4.2 .3. Effectiveness of the scheme 

As Hamdy (200 1) ex plained, improvements 111 IWM can help maintain the long-term 

viabil ity of the irrigated agricultural sector. Water sav ings at the farm leve l can help offset 

the effect of ri sing water costs and rest ri cted water supp li es on producer income. Im proved 

water management may also reduce expend itures fo r energy, chemicals, and labor in puts. 

whi le enhancing revenues throu gh higher crop yields and improved crop qua li ty. As the 

witnesses from FGD shows, th e fa rm ers of the area are producing three times a year. The 
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cl imate is so hot that it he lps the crops to grow and harvested faste r relative to oth er areas. 

As indicated in th e table 14, the rates of irrigation impOitance on income improvement show 

that, a lmost a ll , 99%, replied high and medium in their li ve ly hood improvement. Th is sho\ys 

that the importance of the project for the community is very cruc ia l. This a lso guarantees its 

susta inability at large. 

Table t4 , Rate of irri gat ion importance (source- survey data) 

Rate of importance Number Percent 

hi gh 46 41.8 

medium 63 57 .3 

low I .9 

Tota l 110 100.0 

Craph 2 Annu a l irri gat ion income ranges of th e respond ent. 

annual income from irrigation 
. 1000.00 
1:]2000.00 
0 3000.00 
. 3500.00 
0 4000.00 

4600.00 
0 5000.00 
0 6000.00 
[;] 7000 .00 
. 8000 .00 
09000.00 
01 0000.00 
. 1 2000 .00 
01 5000.00 
. 18000.00 
0 20000 .00 
.25000 .00 
0 30000 .00 
035000.00 
111 40000.00 
0 50000.00 
.60000.00 
01 00000 .00 

Source: - survey data 

[Lemma AdaneJ Masters' thesis, 2012 Page 39 



SUSTAINABILITY OF TIBIOP 

4.3 Technical sustainability 

4.3.1. Irrigation water management 

Determining when and how much irri gation water to app ly is an important part of the 

irrigat ion management process. Well- in fo rmed dec isions increase the likelihood that water is 

app li ed according to crop needs, wi th minimal water loss. Improved management practices 

are often more cost-effect ive than structural improvements, a lthough structural upgrades may 

be required to achieve highest management potential. From the fie ld su rvey and interview 

made with the farmer shows that the water sched ul ing is not regu lar and its operation is as 

indicated in the table 15 . 

F Table 15, -armel's practIces 0 I d r Irrigat Ion sc le u mg. 
Irrigation Scheduling Number Percent 

Using defined time interval 64 58.2 

wateri ng during water 11 10.0 

avai lability 

usi ng crop indicator 20 18.2 

using soil indicator 13 11.8 

not knowing scheduling 2 1.8 

Total 110 100.0 

Source - survey data 

From the table 15, it can seen that about 60% of the sample respondents were used to irri gate 

on de fined time interval whatever climatic conditions are prevailing and 30% alone uses the 

ind icators fo r irri gating the crops. The rest, 10%, do not know the principle and pract ices of 

scheduling. Therefore, schedu ling and mon itoring practices of the scheme, TlBIDP, requires 

a kind of capac ity build ing and awareness creation to bring the intended resu lt through 

effic ient water management practi ces. 

A doub ling in global food demand projected fo r the next 50 years poses huge cha ll enges for 

the sustainab ility of both food product ion and of terrestrial and aquatic ecosystems and the 
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services they prov ide to soc iety. Agr icultura li sts are the principal managers of global useable 

lands and w il l shape, perh aps irreversibly, the surface of the Earth in the coming decades. 

New incentives and po li c ies for ensurin g the sustainability of agri cu lture and ecosystem 

services will be crucial if we are to meet the demands of improving yields without 

compromising environmenta l integrity or public health (David Tilman, 2002). Opt imum 

management of avai lable water resources at farm leve l is needed because of increasing 

demands, limited resources, water table variat ion in space and time, and soil contamination 

(Kumar and Singh, 2003). Efficient water management is one of the key e lements in 

successful operation and management of irrigat ion schemes. Polices and strategies are a lso 

the key point for a country to have success full irrigat ion water management practices. 

4.3.1.1 Water resource availability. 

Awash basin is one of the intensive ly used river basin for irrigation water suppl y and hydro 

power development and the river is currently producing in more than 90,000 ha of land. 

Relatively, the most utili zed river basin and the only river entire ly in the country, awash 

covers parts of the Amhara , Oromia, Afar, Somali regional states, and Dire Dawa, and Addis 

Ababa City admini strative states of the country. The river basin has a lowest e levation of 21 0 

m and a highest e levat ion of 4195 m. The total mean an nual fl ow from the ri ver basins is 

est imated to be 4.9 BMC. In this river basin 37 irrigation potential s ites are identifi ed out of 

which 5 are small-sca le, 18 are medium-sca le , and 14 are large-sca le. The estimated 

irrigation potential is 134, 121 hectares. Out of these, a potential , 30,556 hectares a re for 

small-sca le, 24,500 hectares for medium-scale and 79,065 hectares for large-sca le 

development (I WM I, 2007 I a). Un less effic ient water use and management is practiced, the 

water shOltage in the basin is highl y significant. As di scussed in FGD and interviews, the 

water scarcity in the basin especiall y during hi gh peak pe ri od is the so urce of conflict now 

days. The reason of shortage as per the information co llected, are water loses at different 

level which accounts about 34.5% of the respondent op inion, irrigati on land expansion which 

is 29.1 %, water use or need expansion which is 12.7% and population increments 9 .1 % as 

can be seen in the table 16. 
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Table 16, Reason of water shortage in the area, bas in 

Reasons of shortage Number Percent 

Valid 13 11.8 

populat ion increase 10 9. 1 

Irrigation land expansion 32 29. 1 

water use or need 14 12.7 
expansion 

waleI' scarcity in the basin I .9 

waler loses at different 38 34.5 
level 

No response 2 1.8 

Total 11 0 100.0 

Source -field interview 

4.3.1.2 Infrastructure functionality 

For any irrigation water management to be effec ti ve, infrastructure functi onality and des ign 

sui tabili ty plays a great ro le. As the analys is made on the interview report shows that the 

major challenges that made the system wate r manage ment ill fun cti onal is as shown in the 

tab le 17. From th e respondent and FGD, the fun cti ona li ty of the whole in frastructu re is one 

o f the crucia l factor fo r irri gation system susta inability. TlBlDP is a large sca le complex 

project that compri ses many infrastructures in type and kind . It compri ses b ig intake structure 

with control gates, ma in canal with geo membrane lined and many supper passages, d rops, 

turn-outs, bridges, footpaths, flumes, branch canals, c losed system di stributaries (p ipe 

systems), water di v ision boxes or manho les and many oth er infrastructures. 
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Table 17 Maj or chall enges that fa rmers face with the system faciliti es. , 

chall enges Number Percent 

Gates are not properly 47 2.7 
working 

canals are not functioning we ll 18 16.4 

no proper division and 5 0.9 
distribution system 

Total 110 100.0 

Source -survey data 

4.3.1.3 Irrigation system management 

The pursuit of sustainable agri culture will also require substanti a l increases in knowledge­

intensive technologies that enhance sc ientifica ll y sound dec ision makin g at the fi e ld level. 

This can be embedd ed in phys ical techno logy (for example, equipment and crop vari eties) or 

in humans (for example, integrated pest manage ment), but both are essenti al (Dav id Tilman. 

2002). 

Susta inab ility of any irrigati on scheme is achieved at the whole sum functions of system 

management. Irrigation system management implies abstracti on or diversion system, 

conveyance system, di stri buti on system and application system management. The 

management component o f each functi on vari es w ith type of irrigati on techno logy, 

management options, eco logy, and soc ia l norms and available institutio ns. As far as 

susta inabi lity is concerned, irri gation system management whi ch results in efficient and 

effecti ve scheme is inevitable. The system management statu s of the project as tossed by the 

sample respondent is as shown in the table 18. About 36.4% of th e respondent reported that 

the system management is good and th e majority of the respondent, 6 1.8%, responded as 

med ium and little few, 2%, sa id poor. 
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Table 18 Responses of Farm ers on system management status of th e project. , 
Number Percent 

good 40 36.4 

medium 68 61.8 

poor 2 1.8 

Tot al 110 100.0 

Source -survey dat a 

4.3.1.4 Distribution Equity. 

Equitable water di stribution management of any irri gation scheme is the dec id ing factor for 

the susta inability and effi c iency of an irrigation project, especially equitab le or proport ional 

sharin g, based on adeq uate water plays great ro le for sound water d istri buti on manage ment. 

Two thirds of th e respondents were complaining the d istributi on system cha llenge for 

eq ui table use. See the table 19. 

Table 19 R esponses on D' 'b . Ist1"l uti on system pro bl 'n hinderin g equity of water use ems I 

Response Num ber Percent 

yes 74 67.3 

no 36 32 .7 

Total 110 100.0 

Source - survey data 

Water di stribution equi ty is affected by many factors such as topography, system fac il it ies, 

management options, cro p and climati c cond iti ons, and many mo re factors which are s ite and 

cultura l specific . Acco rd ing to the interview made on the project an d FG D di scussant 

responded, in the who le scheme some of the maj or cha llenges that hinders eq uity in the 

command area are structure malfunction , topograph y, Financia l power, system des ign 

problem, management prob lems and fa rm distance fro m th e wate r channel etc. Out of the 

tota l sampl e respondent, about 38.2% were complaining about system des ign problem and 

17.3% ra ised the issues of management w ithin the scheme as can be seen in the table 20. 
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Table 20 Fanners respo nse on cause of in equality in water use on the farm 

Cause of in equality Number Percent 

Va lid 7 6.4 

structure malfunction 17 15.5 

topography 17 15.5 

Fin ancial power ~ 3.6 

System design problem 42 38.2 

management problems 19 17.3 

nearness to the main 4 3.6 
water cana l 

Total 110 100.0 

Source -survey data 

Inequitable water resource use in the area is one of the causes of conflict. The major causes 

of conflict in the irrigation un it are water shortage that accounts 38.2%, water management 

problem, 16.4% and water theft wh ich is 9. 1% out of the respondents' response. 

Ta ble 21 Causes of conflict 

Calise of confli ct Number Percent 

Valid 39 35.5 

scarcity of water 42 38.2 

Water management problem 18 16.4 

water theft 10 9.1 

No response 1 .9 

Total 110 100.0 

Source- survey data 

4.3,1.5 Efficiency of the project 

As eye witnesses, FGD and key informants ' Views, Tib ila irrigation based deve lopment 

project has done many modifications and improvements to the scheme to improve the overa ll 

efficiency of the project. Pipe system fo r di stribution, geo membrane to Improve seepage 
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from maIO and branch cana ls, and modified controlling and divi sion structures are in use 

even if there are challenges with them. Crite ri a and procedures have been developed to 

improve and rationa lize practices to app ly water, through so il leve ling, irri gation system 

des ign, d ischarge regulations, adduction structures, and control eq uipment. From the 

interv iew and key informant discussion , The major causes for in efficient irrigation wate r 

uses is water shortage in T IBIDP farm wh ich could be results from poor water acqu isition or 

allocation, poor or improper water distribution , poor management including poor operation 

and maintenance problem and ma l function s of water conveyance system. From the table 22 

it can be seen that poor water budget ing, 2 1.8%, and improper functioning of conveyancc 

structures, scores the hi ghest percentage in the sample respondents ' response for the reason 

of water shortage in the farm. 

Table 22 Reasons of water shortage in the farm (Source fie ld interviews.) -

Reasons of water shortage Number Percent 

rvalid 30 27.3 

no right water acqu isiti on or 24 21.8 

allocation system 

water is not properly 12 10.9 

distributed 

management is poor 7 6.4 

system operation is not well 24 21.8 

known by farmers 

water conveyance system is 13 11.8 

not functioning well 

Total 110 100.0 

From the data presented below, it can be sllmmar ized as wate r loss at di ffere nt leve l is one of 

the head chal lenges, 45%, for inefficiencies of the irrigation project. 
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Table 23 Irri gat ion system efficiency challenge as percei ved by far mers 

Efficienc y chal lenges Number Percent 

Valid 15 13.6 

water loss 50 45.5 

system malfunction 22 20.0 

poor water management 16 14.5 

all 7 6.4 

Total 110 100.0 

Source: - field survey, 

4.4. Environmental Conditions of Tibila Irrigation Based Development 
Project. 

Agricu lture is cons idered to be a s ignificant contributor of water poll ution by nonpoint 

sources, Diffu se po ll ut ion can arise from a range of act iv ities on the farm , such as the 

leaching of fertilizers or soil erosion, which are spread out over a w ide area and therefore 

harder to pinpoint and control. Many of the substances used in agri cu lture can cause water 

pollution (ferti lizers , pesticides, manure and s lurry, even the so il itse lf), Wise stewardship of 

water reso urces can he lp ensure to dim ini sh th e effect on agriculture practi ces o n qua lity and 

availabi lity of water reso urces, The major env ironmenta l vari ab les th at are considered in thi s 

study are wate r qua li ty, sal in ity problem and its root cause, ex istence of water logging, up 

and down stream water use, erosion and sed imentation conditions, weeds problem and waleI' 

shade management pract ices, Based on th e data collected and the analys is made, the quality 

of water is almost good, As the anal ys is in th e table 24 shows, 42,7% reports good , and 

56.4% sa id med ium, 

Table 24 Quality of water 

Qua li ty status Number Percent 

Valid Good 47 42.7 

Medium 62 56.4 

Sad 1 ,9 

Total 110 100.0 

Source: - Survey data 

Regarding the prob lem o f sa lini ty, there is no s igni ficant challenge re ported by the farmers 

but among the possib le causes of sa lin ity farm ing pract ices such as fe rtilizer appli cat ions and 
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chemical uses accounts the highest share in the respondents ' data analys is resu lt. As can be 

seen in the tab le below, sa linity problem due to farming practice is 28.2%, due to water is 

11.8% and 17.3% is from land. 

Tllble 25 Cause of sa linity 

Salinity cause Number Percent 

Valid 47 42.7 

Water 13 11 .8 

Land 19 17.3 

Farming practice 31 28.2 

Tolal 110 100.0 

Source su rvey (fie ld IIlterv lew) data 

The other major challenge the farmers were complaining is the wate r use cond itions in the up 

and down streams. As it was shown in the graph below, majority of the respondent said that 

it is inequitab le. Water resource use inequa li ty is one of the major soc io ecologica l problems 

that could resul t in mass unrest and damages many development projects and programs and 

puts the environment under stresses . 

. -

50.00/. .-

40.0% 

20 .0% 

10.0% -

0 .0";" 
eqUItable laor In equItable 

up and down steam wat e r use 

Gl'a ph 3, Up and down st ream water use condition (source-survey data) 
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4.5. Social and Institutional Conditions of Tibila Irrigation Based 
Development Project. 

OWWDSE (2009) d ictates that T ibil a irrigation water manage ment organi zat ion is 

structured and operated in a ma nn er that su its the syste m. The manage ment, operation and 

maintenance o f Weir/Head wo rk and Mai n system Infrastructure is the responsibility of the 

Govern ment, as a result Tibila Irrigation Scheme Managemen t Uni t (TISMU) was established 

under the umbre lla of Orom ia water Works Constructi on Ente rpri se (OWWCE), which is 

mandated to construct, own and manage large-sca le irrigatio n schemes. In any irri gat ion 

management o rga nization, irri gati on water di stribution and maintenance of irri gation and 

drainage in frastructures (i.e. , O&M) are c learly of centra l importance. As a result, in the 

proposed organi zationa l structure o f Tl SMU, the water management act iv ities have been 

given emphasis as detai led below. The a im o r the ultimate goa l ofTI SMU can be stated as, to 

ensure enough and susta ined supply of water to T IS and the safety of its structu res , dive rsion 

weir, reservo ir, main canal, main road, and main drai n on beha lfofOWWCE. To achieve the 

goa l stated above, the T ISMU w ill have the fol lowing maj or functi ons (OW WDSE, 2009) 

>- Distribute enough water according to the demands of the irri gation fa rms 

>- Contro l, reg ister and report the amount of water fl owing to the irrigation farms. 

>- Monito r the leve l o f water availab le to ensure adequate water for irr igation and a lso 

to avo id excessive ,·vater releases th at may cause damage to downstream 

deve lopments, if any. 

>- Reg ister water usage and co llect wate r charges. 

>- Maintai n headwork and Conveyance systems i. e. Irr igation and Drainage net work­

consistin g of: 

./ Headwo rk 

./ Primary cana ls 

./ Secondary cana ls 

./ Terti ary canals and 

./ Ma in drai n. 

>- Cross dra inage structu res ac ross canals e.g. Aq ued ucts, Super passage, Bridge etc ... 

>- Ma in Canal structures e.g. Head Regulators, Out lets etc. 

>- Service roads and inspection paths, along canal networks. 

[Lemma Adane 1 Masters' thesis, 2012 Page 49 



SUSTAINABILITY OF TIBIOP 

~ Protect the ma in canal from damag ing or undesirab le e lements 

~ Techn ica l assistance for the operat ion and maintenance of the quaternary systems and 

the ir im provements when needed. 

~ Assessment and estab l is hment of wate r rate and Co ll ecting of water fee . 

Fig ure 4 Organizational Structures for TI SMU, (So urce : - OWWDSE, 2009. ) 

Administration 
& Finance 
section 

Personnel Officer 

FinalnceOfficer 

General Service 
officer 
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The operation and maintenance of the head work, appu rtenant works, infrastructures, on farm 

deve lopment and drainage system need knowledge, systematic approach, constant devotion 

to uti li ze the services success full y and susta in the scheme for a longer period of time . From 

the fi e ld survey and di scuss ion with key informants, the understanding they have about 

operation and maintenance is very impress ive. 29. 1% of the sampled farmers replied that 

operation and maintenance can increase water ava ilability, 48.2% said it can improve now 

time and 17.3% replied water quality will be improved if Operation and main tenance is 

carri ed out properl y. See the table 26. 

Table 26 Responses of Farmers on operation and ma intenance uses , 
Uses ofO&M 

Number Percent 

Valid 6 5.5 

increase water availability 32 29.1 

improve flow time 53 48.2 

improve water quality 19 17.3 

Total 110 100.0 

Source- survey data 

The di scuss ion and interview made with the fanners shows that even though they have good 

un derstanding with the importance of operati on and maintenance, some of them face 

difficulties with the operation and maintenance, management, of certain structures. The 

tabular data presented below shows that 30% of the sampled house hold cannot operate or 

manage some infrastructures by themse lves. It means they require qualifi ed person to help 

them in infrastructures management. Therefore, capacity building and guide line on system 

operation and maintenance is very important. 

Table 27 In frastructures manageability by fanners (Source: - survey data) 

Response Number Percent 

yes 77 70.0 

no 33 30.0 

Total 11 0 100.0 
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As it was stated in irr igat ion system operation and main tenance guideline, the most important 

cond itions for irr igation scheme sustainab ility are: 

· An adequate ly designed irri gation system; 

· An appropriate organ izati ona l structu re; 

· The establi shment of consistent and clearly-defined overa ll objectives and strategies; 

A we ll-des igned management system (deta iled management procedures, job descriptions. 

information and monitori ng systems); 

Pol icies on sta ff recruitment, production and sa laries whi ch provide incenti ves for the 

atta inment of project objectives; 

· Adeq uate fina ncial support for recurrent ex pend iture, ei ther from government funds or from 

water charges paid to the project, or a combination of the two; 

· Effective lega l framework , fo r the enforcement of water distributi on rul es. 

Based on the FGD d iscussant v iews and survey ana lysis shows that the strength of the WUA 

of T IBIDP is medium, majo rity of them reported that, the organi zations have by laws, 

strategic and actio n plan , and good acceptances by farm ers. See the tab les 28 , 29 , 30 and 3 1. 

Table 28 Organizational strength ofTiB IDP 

Response Frequency Percent 
strong 22 20.0 
medium 79 71 .8 
weak 9 8.2 
Total 110 100.0 

Table 29 Strategic and acti on p lan existence. 

Respo nse Frequency Percent 
yes 103 93.6 
no 7 6.4 
Total 110 100.0 

Source -survey data. 

Table 30, Fanners response on ex istence 
of by laws 

Response Frequency Percent 
Valid 1 .9 

yes 103 93.6 
no 6 5. 5 

Total 110 100.0 

Table 3 1 Farmers acceptance of the WUA 

acceptance Frequency Percent 
high 46 41.8 
medium 55 50.0 
low 9 8.2 
Total 110 100.0 

The participation of women in the organizat ion manage ment o f the scheme is low even if 

they accepted that women can p lay key role in the successes of the organ ization, due to 
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cultural challenges that favors women to stay home, their number is very low or even none in 

certain kebeles. 

For any organ izat ional management susta inab ili ty, financia l management and its control arc 

important. The demand for water is increasing with the growing popUlation pressure, 

economic deve lopment in many deve loping countri es, and due to c limatic variab ility's whi ch 

resu lts in fresh water scarcity worldwide. Thus, water va luation and demand management are 

inev itable issues to be app li ed in order that the water resources are efficientl y and effective ly 

used in equitable manner in order to bring socio-econom ic deve lopment in its multipl e uses. 

Therefore, water pricing is one of the economic instruments/tool s to be in practice to manage 

the demand as to bring the maximum economic benefit w ith the ecological system kept sa fe 

and protected whil e the scarcity and ove r use is optimi zed for the who le benefit and 

sustainable development. Moreover, mere methodo logies, policies and gu ide li nes have to be 

form ulated in deta il to be undertaken especiall y in developing countries like Ethiopia for 

gett ing prices ri ght in the water sector. Tib il a irrigat ion based development project financial 

management and project cost recoveries are as detai led be low in (O WM EB, 20 11 ) adopted 

from FAO 2003 . 

Serv ice deli very - Cost and Accountab ili ty 

• To cover the costs of providing the service without subsidy - rang ll1 g from O&M 

costs to fu ll suppl y cost, including capita l ex penses and rep lacement costs. 

• To fund adequate maintenance of infrastructu re, preserving its productive function. 

• To improve acco untability of th e wate r provider to users. 

Demand Management, Water A llocat ion and Pollution Control 

• To reduce excess demand 

• To provide an incentive for the effic ient use of scarce water resources. 

• To a llocate water to the highest priority uses. 

• To prov ide incentives to improve water qua li ty, reduce po ll uti on leve ls o r protect the 

environment. 

• To encourage wise investment dec isions by publ ic and private organi zations. 
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Socia l object ives 

• To create a benefit tax. 

• To ensure equ ity of access to water or the benefits of its use 

Socia l and institutional susta in ab ili ty of any irrigation scheme plays remarkab le ro le in the 

development and management of irrigation schemes. Tibi la irrigati on scheme management 

unit platform is apprec iable and looks smart to fit the soc ia l cultural and loca l admini strat ive 

selli ng but the interna l fu ncti ona li ty of the unit is not yet fu ll y capacitated and empowered. 

Therefore, recruiting staffs, strengthening material and institutional capacities, are the next 

task to be acco mplished as the focus gro up and key in fo rmants agree. 
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5. Conclusion and Recommendations 

5.1. Conclusions 
The study analyses the susta inab ility of Tibila irrigation based integrated development 

project (TI BIDP) against soc io-economic, environmental and technica l sustainab ility's . 

Tibila irrigation based integrated development project is initially des igned to all ev iate the 

food insecurity of the area and to enhance the soc io economic development of the peoples. 

The importance the scheme in terms of soc io-economic development is high. It improves the 

annual income of the beneficiari es, creates job opp0l1unities for many peoples, and it also 

improves the land productiv ity and productions in the area. Productions of cash crops were 

also emerged in the area for the betterment of the society's living standard . Development 

interventions those are crucial for the peoples in the area such as access roads, bridges, 

ex tension services and faciliti es are developed due to the scheme. The deve lopment of these 

infrastructures together wi th the scheme development by itse lf is a big facto r for the 

sustainabil ity of the scheme operati ons. The rate of irrigation importance for the community 

is high. From a social perspective the working conditions, capacity building and community 

engagement is essential elements of fa nning and thus continuous capac ity building on 

various issues and fa rming technology transfer are the key points to be addressed regularl y. 

Achieving sliccess in water conservation requ ires various levels of engagement and collaborati on 

throughout the enti re sector and its stakeholders. Throughout this collaboration, it appears that several 

soluti ons exist to improve the water use at the fann leve l, including good practices. In Tib il a 

irrigation based integrated development project water management practices such as irrigation system 

managemen t, water use effi ciency and effectiveness, System operation and maintenance are at the ir 

infa nt stage and should be strengthened in both manpower and material capacity to attain the des ired 

goa l of the scheme on sustainable bases. Some aspects of environmental water sustainability 

look ing at irrigation system management, leaks and logg ing prevention, sa linity and 

sedimentation protection, watershed management, water quality monitoring, water 

conservati on practices and the establi shed comprehensive water management insti tutions at a 

farm level were essentia l elements as tried to be seen in the stud y. Accordingly, to bring 

environmenta l sustainability of the scheme, these vari ables of concern should be monitored 

regularl y and kept safe . Institutional strength and capac it y on effecti ve and effic ient water 

management practices on act ivities such as cost recovery co llection and fi nancia l 

management, 111 gender mainstreami ng and resource use optimization to max imize the 

[Lemma Ada ne] Masters' thesis, 2012 Page 55 



SUSTAINABILITY OF TIBIDP 

scheme and environmental profit must be enhanced. Stake holder participat ion in the scheme 

over a ll activity w ill benefit a ll and in turn ensu res the sustainability. Based on this the 

part ic ipation of all stake holders such as women , youths, non irrigators i. e . those li ving in 

ant icipating area and ri ver basin authorities and those other deve lopment enterprises in the 

area should have given an opportunity to participate in the management processes s in ce 

water is a common pool resource in th e basin. 

5.2. Recommendations and policy implications 
For the scheme, TIBIDP, to be susta inable, these Cond itions are crucial;-

I . There shou ld be Strong and continuous pol it ical backing for water 

management. 

2. A clear role for the different stakeholders must be set. 

3. Support for the empowerment of institutions at all leve ls (incl uding water user 

assoc iations and local governments). 

4. The autonomy of the water user associations should c learl y be defined. 

5. The legal framework needed to accommodate the proposed changes III 

authority should be developed in depth. 

6. Capacity building should be done continuously for the people governing the 

transferred system. 

7. Simple and eas il y manageable, Fun ctioning infrastructures should be adopted. 

8. Success in recovering operation and maintenance costs should be maintained. 

9. For the scheme to be sustainable, enough funds and budgets should be 

al located to the water management component 

10. Irri gation water management which requires a multi sector and soc io-cultural 

setting must have proper attention equal to project or program deve lopmen t 

And the follo wing chal lenges were al so identifi ed during the fie ld stud y and due 

attenti on must be g ive n accordingl y. 

II. Lack of politica l support and incent ives for scheme admini stration. 

12. Resistan ce of publ ic agencies and water users to accept the commands. 

13. In suffici ent reso urces for scheme admini stration. 

14. Poor irri gation fanning practi ces espec iall y, low water conservat ion . 
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15. Lack of proper in vo lvement of water users. 

16. Transfer of dilapidated or badly designed infrastructure that is dysfunct iona l 

and needs major improvements. 

17. Environmental issues such as salinity, water use right or conflict wi th 

downstream dwellers, and non point so urce pollution from irrigation fie lds 

were not given much concern. 

18. Unauthori zed users such as brokers and excess land holding of certain 

fanners in the irrigation field were seen, these could result in explo itati on , 

system monopoli zatio n, and confli cts. These w ill put the sustainability of the 

scheme under question . 

19. Integration of other development programs such as marketing, storage and 

processlllg facil iti es, fishing, forage production , conservation practices, 

resea rch and development works were very low or none and should be up 

rai sed as much as possib le very soon. 

20. Practices and dissemination of Mechanized farming technologies and 

methods would be good for the betterment of the society's life sty le. 
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Appendix 

QUESTIONNAIRE 

Addis Ababa University 

Institute of developmental studies 

Center for environmental studies 

Research title: - Sustainability of Tibila Irrigation Based Integrated 
Development Project 

The purpose of the study is to clarify th e present state of the irri gation management with a 

focu s on sustainability anal ys is via socio-economic contexts, env ironmental and management 

cha ll enges to establi sh where problems have occurred and suggest poss ible options and 

strategies for future improvement of irrigation planning and management, particularly in the 

study area and the country in general. 

DEA R RESPON DENT! 

The result of this study, which includes suggestions of the respondents, will he lp diffe rent 

stakeholders and policy makers to take appropriate measures to further im prove the irrigation 

management. Therefore, yo u are kindl y requested to provide w ith genuine responses. 

Thank you for yo ur cooperation. 

Lemma Adane. 

A. General 
I. Research Site: Districts ........ . . .. . ........ . .. ... ... .. ....... PA/vi ll age ................ ... ..... . 
2. Household Head: 
a) Name ............................ ....... . 
b) Sex: I) male 2) fema le 3) Age : ............ ( years) 
3. Educat iona l statu s .................... .. 
4. How man y house hold members do yo u have ........ 
B. Resource availability and its potential utilization 
I . How man y hectares of irri gation land you have? 
2. What type of crops are you grow ing in your irrigation land? I, Fruits, 2, Vegetab les 3, 

Food crops 4, Cash crop 5, any other specify __ _ 
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3. How do yo u keep or im prove yo ur fa rm land fertility? I, Soil mulching, 2, Artificia l 
fe rtili zer, 3, Land-fallowing, 4, other specify--------------------------------------------

4. What kind of tools and farm ing methods are yo u using? 
I. Traditional and man power 2. Oxen and man power 
3. Improved o r mechanized method 4. Other, specify _____ _ 

C. Sustainability 
I. Economic factors 

I . Can you rate the importance of irrigation to you? I . High 2.med ium 3. Low 
2. Is your life changed after you st3lt to use irrigat ion? I, Yes 2, No 
3. How man y bin-/s can yo u earn from your irrigat ion annua ll y approx imately? ----------------
4. What achi evements you got after you began irrigation? -----------------------------------------
5. Can you afford to pay for Project cost recovery, Operation & maintenances and Water 

service fees? I. Yes 2. No 
6. What is the mode of payment? I. Land size 2. Product Output size 3.equall y shared 

among the beneficiaries 4. Amount of water used 
7. How many extra persons are working on your irrigation field afte r you began irri gation? 
8. Is the cost of labor increased? I. Yes 2. No 3. No difference 
9. Is your overa ll annual crop production increased? I. Yes 2. No 
10. How many quintals per hectare can yo u earn from irrigation? (G ive on each crop) 

Crop type Amount 

I ------------------- I ----------------
2 ------------------ 2-----------------
3 

, 
J-----------------

4 4------------------
I I. Do the proposed cropping patterns improve productivity? I. Yes2. No 
12. Do you have market problem for your product? I . Yes 2. No 
13. If yes what are these? I, Market di stortion/trade system debagging 2, Informat ion gap or 

lack of information 3, Lack of Access or di stance 4, Lack of organi zational 
arrangement for market 

13. What is the average price of each crop approximately per quinta l? 
Crop type Price 

1.-----
2. ____ _ 
, 
~ . --------
4. _____ _ 

14. Do your irrigation farm lands are sufficient to satisfy your family basic needs? 1. Yes 2. No 

15. If no, what other sources do you have? _______________ __ _ 

II. Technical factors 

I. Do you think the Irrigation water is enough for the project? I. Yes 2. No 
2. Is there water shortage fo r yo ur plot? I. Yes 2. No 
3. If your answer for the above question is yes what do you think the reason? 

I. No right water acqu isition o r allocation system 2. The effici ency of the system is poor 
3. Water is not effectively di stributed 4. Management is poor 5. System operati on is not 
well known by fanners 6. Water conveyance system is not functioning we ll 
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4. Is system distribution design hinders equitable use? I. Yes 2. No 
5. What is the mode of water application? I . Furrow 2. Flooding 3. Other, specify -----
6. Do you feel you share eq ua l water with every user in the scheme? I . Yes, 2. No 
7. If no, what do you think is the reaso n for the inequa lity? I, Structures dysfun ction, 2, 

Topography 3, Financ ial power (ab ility to pay) 4, System Design prob lem 5, Management 
prob lems, 6, Nearness to the main water canal 

8. Can you mainta in yo ur system regul arl y? I. Yes 2. No 
9. Is system operation and maintenance help to improve productivity? I. Yes 2. No 
10. If yes how? 

I. Increase water availability/ Improve water loss 2. lmprove flo w time 3.Jmprove water 
quality 

II. How do you think water qua lity and quantity affect producti vity? 
I. More quantity and quali ty ca n water more area 2. More quantity can be given more 
frequentl y for crop, 3. No re lation 4.1&2 

12. Is there so il eros ion or sedimentation problem in yo ur farm? I . Yes 2. No 
13. Do have irri gation scheduling (irrigating in turn and on time of need)? I. Yes 2. No 
14. If yes how you practice scheduling and farming practice? 

I. I w ill use defined tim e interva l 2. l will water when there is water ava ilability 
3. I w ill use crop indicator 4.1 w ill use so il indicato r 4.i don ' t know 

15. How do yo u improve on fa rm water loss" 
I. So il mulching 2. N ight - irri gation, 3. Land leve ling and improved farming 4. Other 

(specify) ---------
16. Are all irrigation infrastructures manageab le at your leve l? I. Yes 2. No 
17. How the irri gation system management in genera l looks like? I, Good 2, Medium 3, Poor 
I R. What are the major challenges you face with th e irrigation infrastructures? I . Gates are 

not properl y working 2. Cana ls are not functioning we ll 3. No proper division and 
di stribution system 4. Other specify----------------------------------------

19. Which structures are functions well and properl y suits you? (Canals, gates, div isions, or 
others verify) 

III .Social and institutional factors 
I. Have you had any conflict w ith somebody e lse on water? I. Yes 2 .No 
2. If you r answer is yes w ith whom? 

I. among the beneficiaries, 2, With D/s users 3, With U/s users 4, with 1,2 &3, 
3. Why do you think is the water is the cause for conflict? Because of; I , Scarcity of water, 

2, Water Management problem, 3, Water theft, 4, Others, specify 
4. If yes, please mention all causes you remember Cause; 

I. 3. _ ___________ _ 
2. 4. ___________ _ 

5. Is the re any water organization in yo ur irri gation area? I. Yes 2. No 
6. If yes, what is it? I, WUA 2, WUC 3, WUG 4, others, speci fy _ 
7. What structural organization it has? 

I , Chair man , 2, Accountants, 3, Writer and record keeper, 4, executive members, 5, A ll 
8. Does your water organi zation have bylaws? I. Yes 2. No 
9. Does your organization have lega l back ground? I. Yes 2. No 
10. How is your by laws enforcements? I , Strong 2, Medium 3, Weak 
II. Do yo ur organi zation has strategic and action plan? I. Yes 2 . No 
12. Is there any extern a l consulting and evaluating body for your organi zation ? I. Yes 2. No 
13. Is there illegal practice? (E.g. Us ing without turn , etc)? I , Yes, 2, No 
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14. If your answer is yes, is there punishment by the water organization? I. Yes, 2. No 
15. Do yo u think the punishment is eno ugh? I . Yes 2. No 
16. Is there incent ive for good work and behavior? I. Yes 2. No 

17. How do you evaluate your water organization? I, Strong 2, Medium, 3, Weak 
18. Do your organization has financial and data management system? I. Yes 2. No 
19. is your water user organization participating women and youths? I. Yes 2. No 
20. What are the main functions of your organization? ---------------------------------------------
21. Is there cultural and traditional power relation in the community for water management? 

I yes 2. No 
22. is cultural practice and community tradition affects the irrigation system? I. Yes 2. No, 

23. I f yes, how? .--,;----------,,-c-----;----;--c----;-----,,---c---------;----;-
24. How much is the acceptance of the organization by the fanners whe n compared to the 

traditional one? I. High , 2. Indifferent,3. Low 
25. Are you will ing to participate in any planned activities of your organization? I. Yes 2. No 
IV. Environmental factors 
I. Is the irrigation water is enough for the whole farm? I. Yes 2. No 
2. Ifno, why you think it is scarce/short? I, Population increase 2, Irri gation land expansion , 

3, Water use or need expansion , 4, Water scarcity in the basin 5, Water losses at differen t 
level 

3. is there water logging in your farm? I . Yes 2.no 
4. If water is short, what do you think the cause for shortage of water? 

I, Scarcity 2, Management, 3, Accessibility, 4, C limate change 5, other, spec ify----
5. What is the quality of water for irrigation? I, Good 2, Medium, 3, Bad 
6. Do you face any sa linity problem so far? I . Yes 2. No 
7. If there is what you do think the reason is? I. Water 2. Land 3.Farming practice (fertilizer 

and others) 
8. If yes, what damages do they cause in the scheme? I, Product loss 2, Crop damage 3, So il 

damage4.all 
9. What agronomic measures are you taking so far to avoid salinity? I, Leaching, 2, Deficit 

irrigation, 3, Land fallowing 4, others specify 
10. Does your irrigation system affect flora and fauna of the a rea? I. Yes 2. No 

I I . I f your answer is yes, how? -,----,,-----,-- --c--:---:-----,-------
12. Do you have soil eros ion and sedimentation problems in your plot area? I. Yes 2. No 
13. If your answer yes, why? Because I, Irri gation water management is poor, 2, Applicat ion 

system (furrow or floodin g problems), 3, Structures problems, 4, others/Specify __ _ 
14. Do you have the problems of weeds in the irrigation area? I. Yes 2. No 
15 . Are there any damages in the up or down stream due to irrigation system? I. Yes 2. No, if 

yes, what are the damages? Verify-,-_-;-:-o_---;c-;-_-;-_-;:-.,.-c:-;----c=-. 
16. is there water shed management in the vicin ity of the scheme? I. Yes, 2. No 
17. If yes, what improvement it has brought for the scheme'! 
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2. Checklist for Group Discussion (with concerned group), FGD. 
• Organizat ion, management performance and weaknesses of WUAs commiltee 
• Water management in the irrigati on systems: Water all ocation and di stribution 
• Major problems in water management or principal areas of users' compla in ts. 
• Bylaws and enforcement characteri stics 
• Supports given fro m the loca l Irrigation Office and loca l govern ance 
• Confli ct and conflict manage ment in the irrigati on systems 
• Land ten ure and water rights in the irrigation systems 
• Support services; Credit, input (seed) and extens ion 
• Technica l problems of the irrigati on schemes 
• Soc ioeconomi c viab ili ty of the irri gati on intervention: Compatibi lity of irrigation with the 

fa rmin g system/socioeconomic envi ronment (market, fa mil y labor a ll ocati on and cho ice 
of crops, etc. What do you think is the bene fi t ofTibi la irrigation project? 

• What do you think is the lim itation of the project? 
• Fanners' perception about benefits of irrigation and its sustainability 
• The maj or constrai nts of irrigation fann ing the irr igati on systems 
• Background of irrigation development in the area 
• Stakeho lders, thei r expected ro les, linkage, performance and constraints 
• Qua lit ies of water. 

Key informants Interview guides 

• Physical selling oj the Irrigation system and water shade manogement practice. 
• Socio-economic profile nJthe area 
• irrigation Development and its institutional in the area 
• Organization oj users Jor self management: organization, performance and constrains. 
• Environmental problems, water logging, salinity, wet land etc. 
• Water management in the irrigation systems 
• Major management and sustainability constraints 
• institutional capacity the irrigation agency: organization, capacity and effects oj 

institutional instability 
• Gender and equity issues. 
• Policies, strategies andjillure action plansJor LSi development. 
• Service provisionJor irrigation: credit, input and extension 
• Peljormance of WUAs in managing conflict 
• Supporting activities oJthe irrigation desk to WUAs in irrigation management 
• Major problems in the irrigation systems as they see them. 
• Available technologies that work under irrigation and On-going research on irrigation? 
• Benefits oj irrigation 
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