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Abstract 

Key words: socio-economic lran,\jormalion, stllallholder irrigation, irrigation management, Inslillllional 
arrangements 

Smallholder irrigalion developmenl al Middle Awash areas including the case sludy areas is Ihe resull and part 
of an ongoing politico and socio-economic transforlllation undertakings. Until 1980.1', livestock produclion has 
been Ihe backbone afthe Afar economy when Ihey used to pursue Ihe pasloralway of life. Their livestock wealth 
was considerable and Ihey were almosl enlirely dependenl on il for subsislence. However, Ihis produclion 
system had been undergoing pressure over Ihe last four decades and highly aggravaled since Ihe end of 1980s 
as a result its vulnerability 10 environmental slresses has increased 
Therefore, because of Ihese ecological and environmenlal crises and olhers external faclors logelher wilh Iheir 
changing perceptions on the value of their land the communities residing near Ihe two sides of Awash river 
banks have slarled crop-lives lock mixed production syslem. Sabure and Geleela Dora smallholder irrigalion 
schemes are traditional irrigalions syslems inilialed by the Agro-paslorals Ihemselves since 1990s. 
With this sludy, great efforl has been made to clarifY Ihe slale of irrigalion management practices and Ihe major 
institulional arrangements in Ihe two study schemes. To meet the objeclive, a household survey was conducled 
during April 2006. Two Iraditional smallholder irrigation schemes from two different livelihood zones have 
been selected as a case study. These are Sabure irrigalion scheme from Awash Fentale district and Geleela 
Dora schemes, from Gewane districi. Siratified proporlionate sampling method was used to select sample 
households based on Ihe irrigalion organizalion of the irrigalion systems. In addilion, key informant and ex perl 
interview, focus group discussion and direci observations were made 10 coileci dala and informal ion from 
relevanl sources. For data analysis, bOlh qualitative assessmenl and descriptive quantitalive analysis 
techniques were used in combinalion. 

The survey resull revealed Ihat Ihe organization in charge of irrigalion managemenl allhe two case sludy areas 
is Ihe basic Afar lradilional resource managemenl inslitulion following wilh Iheir prinCiple of rationality 
ideology for waleI' allocalion and dislribulion al local level. However, Ihe survey findings show Ihal lack of 
formally eSlablished WUAs althe two schemes has negalively affecled the negotialing power of Ihe slallholders ' 
informal organizations wilh other waler users and eXIernal instilutions in relalion 10 Iheir waler righls. 
Another major finding by this study is Ihal lack of beller inslitulional arrangemenl (for waler and land uses) al 
Middle Awash including al the two case study areas, is Ihe major challenge for the productivity of Ihe 
smallholder irrigalion sub-sector. The legal and inslitulional problems in Ihe water sector has resulted in 
artificial water scarcity for Ihe smallholder irrigators and has negalively affecting the produclivity and 
cropping pat/ern of the sub-sector. Finally, a number of conclusions and recommendations have been drawn 
aboul requirements for beller performance and sustainability of Ihe smallholder irrigation sub-sector at Middle 
Awash as a whole including at the two case study areas. 
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1. INTRODUCTION 

1.1 BACKGROUND 

CHAPTER ONE 

The Afar are one of the largest pastoral groups in Ethiopia. The A fal's inhabit most of the 
Middle and Lower Awash Valleys. Until 1960s, the Awash Valley was mainly used by 
semi-nomadic Afar for extensive livestock production. The traditional Afar pastoral 
production system based on the keeping of multiple species livestock on and an extensive 
grazing land was a sustainable one (Gamaladin, 1993,Seid 1994,). These opportunistic 
and low cost management systems of the pastoralists were well adjusted to the semi arid 
and fragile ecosystem of the area (Seid, 1992). Various strategies were used for copping 
with the environmental stress that periodically occurs in the region at different times. 
These strategies include seasonal herd mobility, changing herd composition, tradition 
institutions of mutual help and other mechanisms formerly maintained the sustainability 
ofthe system both ecologically and economically ( Seid, 1994, Gebre, 200 I, Asegid, 2001 
Kassa, 200 I). This system used to provide sustained livelihood for the Afar despite 
environmental fluctuation. 

However, Seid (1994) & Kassa (2001) noted this system has been under go ing pressure 
over the last four decades and as a result, its vulnerability to environmental stress has 
increased. Getachew (2004) quoting EVDSA (1989) pointed out the changing land use, 
politico-economic, demographic and institutional conditions have contributed to the 
crises of Afar pastoral economy. 

Besides the potential for livestock production, the Afar reglOn occupIes a strategic 
location for irrigation development because of its vast area drained by Awash River. 
During the early 1950s, the then government of Ethiopia considered irrigated farming as 
a strategy to bringing development in the Awash Valleys, EVDSA, 1989, (cited in 
Getachew, 2004). According to Kassa (2001), this change regarding low land areas 
development resulted from the mainstream view that many African governments had at 
the time. To realize the implementation of the strategy, the Awash Valley authority was 



established in 1962 mainly to identify resources and attract forei gn investo rs (Getachew, 
2004 quoting EVDSA, 1989). 

Following this, from a total of 155,000 hectare of irrigable land, 69,000 ha has been 
placed under irrigation from dry season grazing land from Middle and Lower Awash 
Valleys and 23, 000 ha from the 69,000 ha is from Middle Awash (Seid, 1994, Kassa, 
200 I). 

The process, which started at the turn of this century, has led to the final stages of 
economic and political encapsulation in to the wider economic and political system. The 
pastoral economy has been transformed in response to the drastic reduction of dry season 
pastures, watering sites and problems of access to wet season ones due to recurrent 
droughts and land conflicts in the area. Former pastoral land use has been replaced by 
individual ownership, making access to communal clan lands and resources difficult. The 
individualization of plots of communal land by clan members had been to the advantage 
of only to a few wealthy members and powerful clan heads and new political elites with 
capital to invest in the growing of cash crops (Seid, 1994, Kassa, 2001, Asegid, 200 I). 

Therefore, it is apparent that the introduction of irrigation agriculture, the alienation of 
prime grazing land and the expansion of trade and wage employment have all led to 
large-scale socio-economic transformation of the pastoral sector. According to Kassa 
(2001), a number of evolving practices demonstrate this. "The involvement in cultivation 
and increasing dependence on market, trade and wage employment have led to 
sedentarization" . 

At Middle Awash including Awash Fentale and Gemane district since the introduction of 
irrigated farming agriculture is increasingly becoming an important subsidiary economic 
activity and source of food and cash crops and an area of capital development among 
many households (Gamaladin, 1989, Gebre, 200 1). According to the report of Afar 
regional government, over, 30,000 ha of land has been under crop cultivation by about 
29,000 small holder local farmers in the region through both by rain fed and irrigation 
cultivation (Afar Region bureau of pastoral and agro-pastoral report, 2005) 

2 



1.2 STATEMENT OF THE PROBLEM 

Afars of Middle Awash, despite the potential natuml resource, especially, irrigable land 
they have, face vast development cha ll enges including sever poverty and food insecurity 
(Oebre, 2001, Asegid , 200 I, Al i, 1994). However, since 1992, the Transitional 
government of Ethiopia returned some 10,300 ha of ex-state irrigated land to the Afar 
community in Midd le Awash as compensation for the land they had lost (Middle Awash 
Agricultural Development Enterprise, Annual Report of 1993). Since then both large and 
smallholders irrigation development has been increasing on an alarming rate. The number 
of local smallholder irrigators increased from year to year since the last over 10 years 
especially at Amibera, Gewane and Awash Fentale districts (Afar Region Agricultural 
Bureau report of2000-2005). 

However, though the increasing participation of the local community In small-scale 
irrigation is encouraging, they face many challenges in the sector. Land and water 
disputes are a common phenomenon among the different irrigators (state farms, large 
private farnlers and smallholder farmers and between the smallholder farmers 
themselves). Therefore, understanding and documenting the management aspects, the 
institutional and organizational arrangements for equitable distribution of irrigation 
benefits and burdens in the in·igation systems along with its sustainability are crucial , and 
the major interest of this study. The conditions of support services, the contribution of 
smallholders irrigation practice to household food supply and income is another source of 
information gap and will be addressed by this study. 

1.3. OBJECTIVE 

The research has the following objectives: 

I) Identify the different irrigation management practices in the area 
2) Explore formal and informal rules and norms governing irrigation management 
3) Assess the existing support services for the development of small holder irrigation 

in middle Awash 

4) Assess the implication of expanding smallholder-irrigated agriculture on the 
livelihood of the agro pastoralists. 
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1.4. RESEARCH QUESTIONS 

The central research quest ions are: 

I ) How irriga ti on is managed? 

2) What are the di ffe rent institutional arrangements in irrigation management? 
Specific research ques ti ons of the study are the following: 

I) What are the different irrigation management activities in the area? 
2) What are the formal and informal rules and norms governing irrigation 

management? 

3) What are the existing supports services for the development of smallholder 
irrigation in Middle Awash? 

4) What are the implications of the expanding smallholder irrigated 
agriculture on the livelihood of the agro pastoral community? 

1.5 SIGNIFICANCE OF THE STUDY 

Teshome (2003) (quoting Burke 2003; FAO 200 1; and FAO ,2000) state, that the ro le of 
irrigation in addressing food insecurity problem and in achieving agricultural growth is 
well established. Smallholders' irrigation, as long as local priorities and technological 
feasibilities are kept well 111 mind and if supported by appropriate institutional 
development and managed properly, could make significant contribution to famine 
prevention and food security. Beside the increasing interest and participation Afar agro­
pastoralists on sedentaty irrigation agriculture, one of the major strategy of the 
government of Ethiopia for pastoral areas in general is gradual sedentarisation and 
settlement by expanding small-scale irrigation agriculture. To this end, Middle Awash 
has been selected as a pilot zone to implement the program (Ministry of Federal Affairs, 
2002). In this regard, thi s study will generate micro- level and recent information on the 
dynamic and complex nature of land use system (especially irrigable farm land) and 
irrigation management aspects focusing on analysis of major institutional arrangements 
and so, therefore believed to have valuable contribution to successful implementation and 
sustainability of sedentarisation and settlement program of government and for other 
bodies who have interest to intervene in the sector's development. 

4 
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1.6. ORGANIZATION OF THE THESIS 

This thesis has five chapters. Following this introductory chapter, the second chapter 
provides resc~rch mcthodology. Thc third chapter presen ts theoretical background and 
empirical literature rev iew. The fourth chapter presents resu lt and di scussion. Finally, the 
last chapter presents summary of major findi ngs and conclusion. 
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CHAPTER TWO 

2.1 RESEARCH METHODOLOGY 

2 . 1.1 Description of the Study area 
This study was carried OLit in Middle Awash of Afar Regional State, which lies in the 
Northern part of the Rifi va lley, which is a part of the East African Rift valley. From the 
three Awash valleys, Middle Awash Valley lies along the Awash river basin, between the 
upper and lower valleys of Awash, where mechanized irrigated sugarcane and cotton 
plantation have been established by the central government of Ethiopia since 1960s. It is 
250 km far from Addis Ababa. The area is characterized by high temperature ranging 
from 25°C to 37 °C and with mean temperature from 27-28 DC. Usually the mean annual 
precipitation is less than 600 mm. May and June is the direst season while July­
September is the main rainy season(Werer Agricultural .Research Center Meteorological 
data report,2005). 

Awash River is the longest in Ethiopia creating a valley approximately 10% of the 
counters land area. About 70,000 sq.km (58.3% of the valley area) is effectively drained 
by the river. More than 23,000 ha of land has been put under irrigation in the Middle 
Awash vall ey (Halcorow, 1990). Beside Awash River, Bulga and Kebena Rivers also 
drain the Middle Awash Valley. The soil in middle Awash is varying in nature and 
consists of alluvial black clays and alluvial brown soi ls in the irrigated schemes (MAS, 
1991 in Seid , 1994). 
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Fig 4-1 map of the study areas 

Study Areas 

Source:www.dppc.giov.et 
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Sabure and Geleela Dora smallholder irrigation schemes are found in Middle Awash, 

Zone 3 of Afar Region. Sabure smallholder irrigation scheme is located at Sabure sub 

di stri ct of Aw", h Fcnta le district, which is found 240 km from the Nation,,1 Capi tal, 

Addis Ababa; and 40 km away from the main Addis Ababa - Djibouti asphalt road and 

the Awash Scbat Kilo town. It has an average altitude of 85 0 m.a.s.1 and mean 

temperature of 26°C with minimum 21 °C and maximum 38°C. The total population of 

the sub-district is 5029 (CSA, 1996). 

Geleela Dora smallholder irrigation scheme is located in Gewane di strict, Zone 3, Afar 

Region. It is 370 km from Addis Ababa and 18 km from the main Addis Ababa -Djibouti 

asphalt road and Gewane town. It has an average altitude of 600 m.a.s.! and mean 

temperature 35°C , and with 42 °C and 15 DC maximum and minimum temperature. It has 

also low annual precipitation with mean rainfall of 450 mm. Geleela Dora sub-district has 

a total population of2800 (CSA, 1996). 

2.1.2 Selection of the irrigations Schemes 

Two traditional smallholder irrigation systems in Middle Awash were purposively 

selected for a case study based on the level of participation by the local community and 

level of formation of organization. Accordingly, Sabure and Gelee la Dora smallholder 

irrigation schemes from Awash fentale and Gewane districts respectively were selected 

and studied. 

Stratified sampling technique has been applied to group smallholder irrigation systems in 

middle Awash in to simi lar livelihood zones. To this end, basic cri teria set by FAO and 

IF AD (2002) for livelihood zoning was applied. Therefore, based on major crop types 

cultivated, source of irrigation water, method of water application and product marketing 

conditions, smallholder irrigation systems in Middle Awash have been divided in to two 

main livelihood zones. Accordingly one sample irrigation system from each of the two 

livelihood zones was selected purposively based on the criteria stated above. Taking two 

irrigation systems as a case study from two different livelihood zones was because, it has 

an implication on difference in nature of management, and problems faced by irrigators at 
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the two sample irrigation systems and so to make comparative assessment between the 

two irrigati on systems. 

2.1.3 Methods of Data Collection 

Both secondary and primary data were used for the research. Wi th regard to secondary 

data, theoretical and practical find ings about smallholder irrigation systems, land ri ghts 

institutions on dynamic resource Lise, insti tution of water rights, the role and significance 

of institutions for irrigation development were reviewed. Primary data was also collected 

using semi-structured interview, group discussion, key informant interview and other 

PRA techniques. Structured questioner was the major tool used for household level data 

collection. 

2.1.3.1. Secondary Data Collection 

The study has started with brief review of theoretical and empirical literature on irrigation 

management, land right institutions related to efficiency ofland use as well as the equity 

of people's welfare on communal property regimes and institutional arrangements on the 

water sector from both Ethiopian and other countries experience. Review of the regional 

and national irrigation policies, strategics and formal laws (irrigation law, water law, 

water rights, land tenure policy (both the national and pastoral area land tenure po licy) 

governing individuals and communal access and use rights of resources, especially 

resources of cultivable land and irrigation water. The main source of data has been 

published and unpublished produced by different institutions, scholars, and individuals, 

Internet.. 

2.1.3.2. Primary Data Collec tion 

Local irrigators, large commercial farmers, Development agents, landless pastoralists, 

government irrigation agency, state farms and direct observation had been the source of 

primary data. The methods used for primary data collection were key informant 

interview, focus group discussion, semi-structured interview, expeli interview, direct 

observation and structured questioner for household level. 

I . Key infornlant interview have been made to generate general understanding of the 

dynamism in the pastoral production systems, to assess the availability of and 
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arrangements of institutions, organizations and rules of resource and irrigation 

management, conni ct management aspccts, the atti tucic and perception of the 

community towards irrigation agriculture, attitudes on the present tenure 

arrangements on communal irrigable lands, accountabil ity issues on communal 

irriga tion systems, equitable water ciistribution conditions both at basin and schemes 

levels. 

Key informants were elderly, clan leaders, female representatives, young 

representatives, Agro-pastoral representatives, large commercial farmers, members of 

water committees, Authorities of Awash Valley water resource Administration, 

Developmnent Agents (DA) , government administrative official s, and other experts, 

government state farm officials. 

2. Semi- structured interview has been made with concemed officials and experts of 

di strict and village levels, head of Awash valley water authority, share croppers and 

large commercials farmers and experienced and successful small ho lder irrigators so 

as to generate data for analyzing the operation of irrigation system including access 

and use ri ghts and di stribution of water at different level , efficiency of water 

distribution and other related management aspects of the irrigation system. Data on 

expansion and trend of private large-scale irrigation farming, small-scale irrigation 

and infrastructure development, resource conflict management aspects and other 

related data and in formation have been collected. 

3. Focus group discussions were conducted with irrigators at different levels (sub­

scheme levels) from the sample Schemes and other non-sample areas selected in 

Middle Awash. 52 purposively selected irrigators, being divided in to fi ve groups at 

the sanlple schemed (three in sabure and two in Geleela Dora) and one focus group at 

Amibera district. In addition, each group with 7-10 members was involved in group's 

discussion. This may help broaden the understandings of phenomenon by looking 

from different angles of the issues raised in the preceding steps. 
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4. Structu red questionnaire were employed for collect ing of quantitative and qua litative 

primary data from sample households. 

2.1.4 Sample Size and Sampling Technique 

Complete li st of member irrigators obtained from the respective chairpersons of the two­

sample irrigation schemes were used as a sampling frames to se lect sample households. A 

total of 74 sample households were selected from 177 households (sample frame) using 

the following procedure. 

Stratified proportionate sampling method was used because of the nature of irrigation 

organization of the irrigation systems. At the two sample irrigation schemes irrigation is 

organized at clan level (whole irrigation scheme) and sub-clan levels (sub-schemes or 

irrigation teams). At Sabure there arc three irrigation teams organized under three sub­

clans and at Geleela Dora, there are two irrigation teams organized under two sub-clans. 

This stratification has been done so that the end result of the study reflect the views and 

situations of irrigators proportionately in the sub-scheme locations. Then a proportionate 

percentage of sample size from the total sample size in the respective irrigation systems 

were given for each sub-scheme so that each sub-scheme will have equal chance of 

selection. Then simple random sampli ng technique was employed at each sub-scheme 

level to select a total of 41 sample households out of 86 total irrigators (48%) from 

Sabure scheme and 33 sample households out of 91 (36%) from Geleela Dora scheme 

and participated as respondents in the household interview 

2 .1.5 Methods of Data Analysis 

For data analysis, both qual itative assessment and descriptive quantitative analysis 

techniques were used. The data that was obtained from key informant interviews group 

discussions and direct observational were analyzed using qualitative assessment methods. 

Data of the household survey was analyzed using the computer software known as 

Statistical Package for Social Science (SPSS). The descriptive statistical methods such as 

tabulation, cross tabulation, frequencies, percentages, means, and standard deviations 

were used. 
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2.1.6 Scope and Limitations of the study 

In order to address the concerns rai sed in problem statement part, Sabure and Gclee la 
Dora traditional smallholder irrigations sys tems at Awash Fentale and Gewane di stricts 
respecti ve ly in Middle Awash were considered as a case study fo r the fact that the 
research is relative ly detailed. In add ition, I would like to remind the readers that all the 
views and vo ices of the community discussed in this paper represent only of those of the 
smallholder irrigators in the study areas and so do not represent of those pastoralists who 
do not participated in the irrigated crop cultivation during the time of this study. 

This study paper has two important limitations which otherwise would have improved the 
quality of the paper. The first is that adequate information has not been gathered on 
important institutional linkages between the main stakeholders in the water sector, 
especially linkages between the smallholder farmers and the private large-scale 
commercial farmers. However, the problem was because of the fac t that as this study has 
been conducted during the period when it was off-season for cotton cultivation by the 
large-scale farmers, I cou ld not find the farm managers and farm owners in the area to 
discuss and get information. Therefore,the institutional linkages between the two water 
users- relationships in terms of credit, employment, input supply( chemicals, farm 
machinery, seed etc) ,experience sharing, land lease and other relation ships which are 
believed to have great impact (both negative and positive) on the sustainability and 
productivity of the smallholder sub-sector have not been well addressed . 

The second major limitation is lack of triangulation in a few of information discussed in 
the paper. The problem was because some institutions, especially the State farms were 
not cooperative and not willing to give information. However, great effort and care was 
made so as to justify the accuracy of the information from neutral informants and so tried 
to decrease the problems that might have been created because of one-sided infom1ation. 
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I 
Photo 2.1. Sample photo during interview with female farmer at 

Sabure irriga tion scheme 

Source: Own survey, 2006 
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CHAPTER THREE 

3. LITERATURE REVIEW 

3.1. INTRODUCTION 

This chapter consists of two sections. The second section presents a theoretical 

background. This section briefly discusses theoreti cal literatures on institutions of water 

and land right and irrigation management (especially discussing irrigation management) 

especially di scussing irrigation system as a socio-technical system). Section three 

reviews empirical literature on smallholder irrigation and some management aspects from 

international and Ethiopian experiences. 

3.2 THEORETICAL FRAMEWORK 

3.2. 1 Irrigation Management 

In irrigated crop production a number of interrelated activities ranging form designing 

and constructing of the irrigation infrastructure to water acquisition and watering crops 

are carried out. According to Boelens (1998) management of irrigation systems involves 

multiple act ivities includ ing both management of the factor ' water' (identification, 

acquisition, allocation, distribution, applying and drainage) and management of the factor 

' infrastructure ' (identification, design, construction, operation, maintenance and 

modification). The users' organization regulates, co-ordinates, and monitors these 

activities, generally together with other institutional actors with whom it interacts, 

resulting in co llective and individual actions to operate and sustain the irrigation system. 

Based on the irrigation system's operational requirements, the organization establishes 

the ro les and functions, and determines users' rights and obligations. 

This is a continuous, iterative process which grow of, matures, and adapts through out the 

' life of the system' accord ing to irrigators' experiences and institutional, biophysical and 

conjuncture changes, both internal and external. The organization is responsible for 

making decisions coordinating the mobilization of required resources (labor, money, 

materials etc) In process of on going negotiation and communication, it must also see to 

adequate management of conflicts among users, communities, institutions or with other 

systems. The difficult art of irrigation management requires well-consolidated forms of 
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organization that wi ll negotiate, inform and plan; co-ordinate, oversees and monitor; 

regulate, authori ze and enforce. These irrigat ion management tasks and activities are 

what Uphoof 1986 (c itcd in Tcshorne, 2003) idc ntified and catego ri zed in to threc. 

namely water use acti vities, control structure activities and organizational activiti es. 

In irrigation management, water contro l is crucial. It refers to the managerial control of 

water distribution and organizational processes in the irrigation system (Hunt, 1990 in 

Mollinga, 2003). Irrigation management or water control is thus the regulation and 

control of human behavior; implying social relation of power and competition (Mollinga, 

2003). 

Effective water control in irrigation management is a function of several factors including 

physical, technical , socio-economic, organizational, political, cultural and complex 

institutional factors (Lawder milk, 1990 in Moliinga, 2003). These components of 

irrigation systems interact in irrigation management. 

Boelens (1998) has supportive explanations also in that irrigation water management is 

positioned with in and forms and part of the logic of farmers' social environment and 

agricultural production systems. Irrigation management takes shape according to the 

production system's specific needs, conditions and power structures (Boelens, 1998). 

In diverging interests in irrigation, even when it is a collective activity shared by 

irrigators, mean that one can not assume that " the user them selves always seek the most 

equitable management and distributions regarding irrigation water". The long-standing 

systems often fea ture injustices based on class, ethnic, gender or other distinctions. In 

case of new irrigation systems, where water is introduced in a local setting, a new 

production factor -a powerful conflict ridden one- is inserted in to ex isting social 

relations. 

This means that even those social relationships that were characterized by a relatively 

equitable and reciprocal balance may have become conflictive or oppressive after the 

introduction of water. Accordingly, many actors take part in the planning, 
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implementation, operating and maintenance of irrigation systems: together they create, 

beyond the technica l and production related demand for water, a social demand (Boelens, 

1998). 

In the study area, development of irrigation agriculture by both large private farmcrs and 

local community smallholders is a recent phenomenon, which is one part of the ongo ing 

dynamic socio economic transformation of the local economy. The local community, 

forced by natural and man made factors in the one hand, and encouraged by the 

opportunities they got in access to irrigation agriculture after the government has returned 

some of the ex-state farms to them in the other hand, have been motivated to participate 

on irrigated crop cultivation which is to mean involving on a new production farming 

system other than the one they used to be (pastoral farming system). However, one 

important thing to note is the government has handed over the irrigation schemes to the 

community with out any institutional arrangement and provision of supportive 

mechanisms so that the communities can use and benefit from irrigation in a sustainable 

way (Garnaladin, 1993). Previously the irrigation systems were all under one single­

system management under one state farm. 

Now the irrigation systems are under many actors and water users with diverse interests, 

a different social relations and power structure and opportunities. There fore the past 

irrigation teclmology norms and organization should be adapted to the new local soc io­

cultural environment with appropriate institutional and organizational arrangements. 

As Stern (i n F AO, 2000) noted, where issues of organiza tion and management of 

irrigation are not well considered problems may arise in such areas as: 

1. Existence of indefinite regulations about the share of responsibilities 

2. Lack of coordination between different actors and work group 

3. Absence of common meeting point for discussion and setting di fference 

3.2.2 Irrigation Systems as a socio-technical systems 

Irrigation system at Middle A wash is formally jointly managed system. This means, that 

the Awash valley water resources administration organization has exclusive authority in 
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the managemcnt of the head work and the main canal, and also have the authority to 
control all accesses and use of the hydrologic resources, and that the state farm and 
farmers manage the local irriga ti on units belo\\' the main canal (secondary and terti ary 
canals) on their respective farm s. 

However, as Moll inga (2003) states "Water di stributi on in jointly- managed, large scale 
canal irrigation is notoriously inequitable". Accountability relation ships among water 
users, between water users and government managers, are crucial factor in the 
management performance of irrigation systems. 

Mollinga (2003) criticizes past management and economics literature on irrigation and 
current approaches to irrigation studies for having three conceptual problems: lack of 
appreciation of the social dimension of technology, simplified concept of the human 
agency and little interest in social relation of power and the institutional forms through 
which purposes of irriga tion are achieved. 

Therefore, Mol linga (2003) regards irrigation systems as socio .. technical systems; they 
embrace both technical and social system components. Social development, techrlOlogical 
development and learning are intrinsically related (Engel, 1997). "Irrigation technologies 
shape and shaped by social relations" (Mollinga, 2003). 

The social shaping perspective of irrigation technologies has three dimensions: social 
requirement for use, social construction and social effects (Mollinga, 2003). 

Social Construction 

Boelens (1998) explains that the heart of communal irrigation system is not so much the 
hydraulic infrastructure itself, but the ongoing interaction between this infrastructure 
system and the or organizational and normative system (social relations). Irrigation 
technology is an expression or materialization of irrigation norms (canal networks, rules 
and regulations, and method of water distributions, etc). In addition, when norms change, 
the infrastructure must be adapted, because other wise it will breakdown, be abandoned, 
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or even work against the interests of (groups ot) users. Irrigation technology is a soc ial 
construct. Mollinga (2003) al so noted, "irrigation technologies are socially constructed" . 

In addition, according to Boelens (1998) socia l and normati ve relationships among 
human actors shape the irri gation works and its organization. At the same time 
contributions to constructi on, rehabili tati on and maintenance of thi s infrastructurc shape 
the specific feature of the soc ial relationships and the normative systems of these actors. 
"Rules, rights and obligations shape and are shaped by collective action and social 
organization, around collective ownership of the irrigation infrastructure" (Boelens, 
1998). There fore, irrigation technology and techniques contain social contents making 
up the key parts for operation and for distribution mechanisms. 

Social requirement for use 

Irrigation technologies require particular social conditions to work effectively (Mollinga, 
2003). In relation to social requi rement for use, it is important that there are management 
structures that suit the different irrigation technologies in use (Horst, 1998). The type of 
canal system in use determines the type of organization needed in an irrigation system 
(Teshome,2003). 

Water distribution and the type and nature of the physical irrigation infrastructure 
(technology) impose specific demand on the management structure of the irrigation 
systems to work effectively. It requires personnel, pre-pacified and agreed upon decision 
rules and organization. 

Continuous operation and maintenance of the physical irrigation infrastructure and canal 
maintenance activities also require certain institutional arrangement. Continuity of 
management activity requires strong and well-established institution. Operation and 
maintenance activities require certain skills. Therefore, capacity building activities are 
crucial so that users undertake operation and maintenance activities them selves. 
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Social effects 

Irrigati on technologies have social effects as we ll (Molinga, 2003). Irri gation affec ts 

people ' s li velihoods through its effect on crop production and other things. Irrigation 

allows more diversified and intensive cropping. This leads to higher agri cultural 

production, which may, in tum, generate economic growth and employment. (FAO, 1986 

and Teshome, 2003) also argue that irrigators will be committed to irrigated agriculture if 

the financial returns gained from irrigation practice are attractive. Acceptable 

commitment of irrigators is obtained where good commercial opportunities exist, provide 

strong incentives and above all, where scheme management has been capable, consistent, 

and firm (F AO, 1986; Laban, 1995). 

3.2.3. Instit utions of Land Tenure, Water Rights and Irrigation 

Agriculture 

Institutions are defined as the rule of the game in a society or, are the humanly devised 

constraints that shape human interaction (North ,1990). Institutions include the formal 

(statute law, economic rules, common law, regulations) and infonnal rules (conventions, 

nonns of behavior, and self-imposed codes of conduct) and the enforcement 

characteristics of both. The creation of formal legal system to so lve disputes that are 

more complex entails formal rules. Formal rules can complement and enhance 

effectiveness of informal constraints (Millgrom and Weingast ,1990). In this regard, 

Pankhmst (200 1) observed, in his study in South Wello, that indigenous institutions 

(customary laws/informal mles) playa role in conflict resolution in smallholder irrigation 

system management. However, he observed that, issues that are more serious were 

addressed by the fonnal rules. Economic mles broadly define property rights that are the 

bundle of rights to alienate an asset or a resource (North, 1990). 

Comprehensi ve understating of irrigation systems requires analyzing both technical and 

social (including institutions) components (Mollinga, 2003). Specifically, according to 

Blank, H. et al (2002), the institutional arrangements which facilitate collective action in 

irrigation systems and that deserve consideration in irrigation studies include among 
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others instituti ons of land tenure (land tenure arrangements) and institutions of water 

ri ghts. 

As a common poo l property irriga tion water use needs proper management for effic iency 

and equity based usc with established norms, niles and known laws that ensure the 

interest of all beneficiaries are required. Governance and legitimacy are of crucial in 

irrigable land allocation and irrigation water di stri bution and management. This 

component of irrigation water management is ensured through establishing legal 

framework of known laws. 

Formal laws, which specifY appropriate management practices, the ri ghts of WUAs, and 

individual users both in quantitative and qualitative terms, and operational regulations 

and clearly spelled ou t sanctions are required (WB, 2000). Lack of these regulations at 

the level of individual and associations leads to conflicts (WBI, 2000). 

The most important institutional stnlcture through which communities traditionally 

ensured proper management of land resources was land Tenure (Laban, 1995). Otsuka 

(2004) also stated that efficiently of resource use is governed by land ri ght institutions; 

ranging from communal owner ship of land to private ownership, state ownership and 

common property. Therefore, in order to improve livelihood, it is essentia l to improve the 

land use efficiency in accordance with the comparati ve advantage of land use system 

(Otsuka, 2004). Incidence of poverty can be reduced by enhancing the effi ciency of land 

use (Ibid). 

Therefore, in thi s regard also land tenure system has a profound impact on irrigation 

development and management through its effect on ownership and access to irrigable 

land and the associated resources such as irrigation water (FAO, Website) . Otsuka (1995) 

also noted, as "even though crop cultivation has a potential advantage over pastoral land 

use, it is difficult to di sseminate sedentary irrigation agriculture under traditional 

communal land ownership". 
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3 .3 . EMPIRICAL LITERATURE REVIEW ON STALLHOLDER 

IRRIGATION DEVELOPMENT& MANAGEMENT AND LAND 

TENURE 

This sect ion reviews a selection of the existing empirica l literatu re on smallholder 

irrigation. An attempt is made to cover no t only literature specific to Ethiopia but also 

some literature on other African and Asian countries. 

Irrigation is a very old practice 111 the world and its hi story dates back to the early 

civilization of mankind (H. Estern, 1979; Teshome, 2003). Irrigation development 

historically started as a response to bad agro-c1imatic in low rainfa ll areas and season 

(Nigussie, 2002 in Shimelis, 2006). 

There are three broad categories of irrigation schemes. These are small , medium and 

large scale depending on the area irrigated, scale of operation and management. 

However, the criterions for these classifi cations may vary from country to country. For 

example 300 ha of irrigation scheme is categorized as large-scale in Ghana, while 10,000 

ha is under small-scale category in India (Smith, 1998). 

In Ethiopia, accord ing to the classification of mi nistry of water Resource (2002), 

irrigation schemes are categorized and organized in to fo ur based on the size and 

management types. These are: 

• Trad itional small-scale schemes up to 100 ha built and operated by farmers in 

local communities. 

• 

• 
• 

Modern communal schemes with the discharge that can irrigate up to 200 ha, 

built by government agencies with farmer participation. 

Modern private schemes of up to 2000 ha; and 

Public schemes of over 3000 ha, owned and operated by public enterprises 

such as state farms. 

According to Rahmto (1 991), based on the level of operation and land size, irrigation 

schemes were class ified in to three scales in Ethiopia during Derge regime. Accordingly, 
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irrigation schemes over 3000 ha were classified as large-scale schemes from 200-3000ha 

as medium and those up to 200 ha we re classified as small-scale. 

Teshome(2003) (~uoting from Wyss, 1991) has noted that the practice of small-scale 

irrigation on schemes operated by traditional methods have been passed down from 

antiquity. However, the importance of small-scale irrigation development has been 

considered since the Second World War (Teshome, 2003, quoting from Vincent, 1994). 

Smallholder irrigation development has shown through out the developing world that it 

can be used as a key drought mitigation measure and as a vehicle for the long-term 

agricultural and macro-economic development of a country. Successful smallholder 

irrigation schemes result in increasing productivity, improved in comes and nutrition, 

employment creation, food security and drought relief savings for the government (FAO 

Website, 2000). 

In this regard, however, literature on smallholder irrigation in sub-saran Africa gives 

conflicting conclusions on the viability and sustainabi lity of smallholder schemes. 

According to FAO, (1986); Webb, P. 1991 and Teshome (2003), the success of irrigation 

in Africa has been an issue of debate because of its disappointing performance in many 

cases. 

As regards positive impacts of irrigation schemes (SSI), it is argued that about 75% of all 

SSSA countries irrigation schemes achieved or exceeded economic return through they 

are not operating at fu ll capacity (Shawki and Maigne (1990). FAO ( 1987& 2000) 

pointed out that many SSA countries have realized the critical role of irrigation in food 

production. Irrigated maize yields three times as much as rain-fed during drought years in 

Zimbabwe (Meinzen Webb, P.et aI, 1994). India and China, where famine was a threat, 

have a chivied agricultural growth through investments, among others, on the promotion 

ofSSIS (UNDP, 2000). 

FAO (2000) found out that irrigation helped to increase agricultural productivity of a 

given land through increased intensification in Africa such as Zimbabwe. Findings of 
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FAO (2000) proved that choices of crop types could be fac ilitated by irrigat ion and 

increase food va ri ety and availabili ty. Furt hermore, FAO (2000) reported that 72% of 

farmers could secure better food production with irrigated land in Zimbabwe. Moreover, 

study by Webb (1991) of an irrigation scheme in Gambia showed that irrigation provided 

the chance for increasing income that was translated into increased expenditure, 

investment in productive and household assets, savi ng and trade. 

Contrary to the above, there are arguments agai nst the positive impacts of irrigation in 

Africa. Teshome (2003) has noted that African countries challenged by drought and 

famine have been considering irrigation as a drought mitigation strategy; with little 

attention to sustainability issues through it is one of the qualifications of SSI for 

achieving the food security goal. Rahmeto(1999) examined that many drought prone 

countries of Africa, . whose population cannot be adequately supported by rain-fed 

agriculture alone, expanded irrigation schemes to promote food security. However, many 

of these water projects were performing poorly and unable to meet their objective. 

There are a number of constraints that have been responsible for a relatively slow rate of 

development and under performance of irrigation. Field research has highlighted 

substantial shortcomings in management (operation alld maintenance), equity, cost 

recovery and agricultural productivity (ODJ, 1995). A review of project experience by 

FAO (1986) ;Teshome (2003)and Shawki and Maigne( 1990) make clear that 

institutional, social, policy and economic problems tended to be more common 

constraints to the exploitation of small-scale irrigation 

Studies of irrigation systems in sub-Saharan Africa (FAO , 1986; World Bank; 1990), 

have shown that poor design and management practices have contributed to their 

unsatisfactory state, whether they have been managed by farmers or public bodies. In 

farmer-managed systems, the efficiency rate has nowhere risen above 30%. 

Further, F AO (1986) stated that both technical and social factors constrain small-scale 

irrigation development in SSA and among them Institutional and management problems 

tend to be constraints that are more important. In addition, Mupawose (984)in 
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(FAO,2000) questioned econom ic viability of smallholder irrigation schemes in 
Zimbabwe. The author pointed out that certain small holder schemes havc fa il ed and are 
under-utili zed . Hc attributed thi s to poor management, lack of in puts and irrigation 
experience by farmers. 

[n the rural soc ieties of Tanzania, water is fully acknowledge as a strategic resource, and 
often regarded as more important than land livestock (Kagubila 1996 in CTA ,1999). 
Farmers thus usually manage on-farm irrigation work themselves. 

However, CTA (1999) water management problem in Tanzania is major bottleneck for 
the productivity of the smallholder irrigation sector. The study by CT A pointed out that 
traditionally; on-farm water management involved using furrows or small basins, which 
are poorly drained and prone to water logging and Stalinization. Other problems are that 
small holders are unable to control their abstraction of water from rivers and, because 
there is no charge for water use, it can be wasted. In rehabilitation plans, according to 
CT A (! 999) issues concerning water managements in Tanzania that need to be 
considered therefore include: 

• Low efficiency in both water conveyance and its application; 

• Poor drainage systems; 

• Flood control measures to prevent rivers overtopping their banks; 

• Rainwater harvesting through the construction of paddy basins; 

• Improvement of water use efficiency to at least 30% (from 15-20%); 

• Land-leveling to ensure even distribution of stand ing water; 

• Empowering of Water Users' Association (WUA) or of Irrigators' Cooperative 
Societi es (lCSs) through training. 

Irrigation Development in Ethiopia 
Traditional irrigation is very old in Ethiopia. The traditional small-scale schemes are, in 
general , simple river diversions. The diversion structures are rudimentary and subject to 
frequent damage by flood (IF AD, 1996). 
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'Modern' irri gation was started at the bigning of the 1960s by pri vate investors in the 
Middle Awash valley where big sugar estates, fruit and cotton farms are found. With the 
1975 rura l land proclamation, the large irriga ted farm s were placed under the 
responsib ility of the Mini stry of Sta te Farms. Almost all sma ll -scale irrigation schemes 
built after 1975 were made into producers ' Cooperatives. Now the status of the 
cooperatives is being redefined, and thi s will have consequences for irrigation 
development and management. 

WUAs committees have long existed to manage traditional SSI schemes of up to 100 ha 
(IF AD, 1996». They are generally well organized and effectively operated by farmers . 
The associations handle construction, water allocation, operation and maintenance 
functions with government technical and material supOport (MOWR, 2002). 

However, those smallholder farmers who practiced traditional irrigation were denied 
proper support from government in order to upgrade irrigations systems (Dessalegn, 
1999). The modern in'igation development policies and initiatives during the Imperial 
regime (second half of the 1950s) and the experience during the military regime (since 
1975) were also not in favor of small-scale irrigators (Rahrneto, 1999). Almost all SSIS 
built after 1975 were made into producers' cooperatives (FAO, 1995). The attempts of 
SSIS development were also fai led because the irrigation systems were denied 
operational autonomy and guided by undemocratic guidelines (Rahrneto, 1999 and 
Teshome, 2003), which were top-down in approach. Under the centralized governmental 
management, operations and maintenance act i vit ies were also usually inadequate 
performed (MOWR, 2002). 

The government in power(EPRDF) also appears to be committed to the promotion of 
irrigations. Goverrunent policy in the irrigation consists, among others, channeling direct 
support to farmers since the 199 1 government reform (F AO, 1995). The status of 
producers cooperative has been redefined with a consequence for irrigation management 
(FAO, 1995). The farmers/community are now fo rming their own irrigation schemes with 
support from the government and NGOs (FAO ,1995;MOWR,2002). 
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Still , they (SS IS) suiTer by multifaceted problem, including management and 
organi zational problcms, lack of access to credit and in put and market ing fac ility 
(Rahmato, 1999). In thi s regard, (Arcclo and Yilma, 20001) argue that im;fiicicnt and 
under utilization of avai lable capaci ty of schemes in Ethiopia ariscs from giving more 
emphasis to technica l aspects and less emphasis to the managerial and institutional 
aspects. 

An Overview of Land Tenure System in Ethiopia 
Land tenure system in Ethiopia cannot be isolated from the political and economIC 
systems of the three regimes (Imperial, Dergue and the EPRDF governments). The land 
use issue was one of the leading questions of socio-economic and political developments 
of the three regimes. During the Imperial regime, Ethiopia survived semi-feudal land 
tenure systems for decades in which land lord-tenant relations pre-dominated. In 1975, a 
new land policy has proclaimed following a government change in 1974 (Dergue 
regime). According to article 3.1 of the Land Reform Proclamation (No, 31 of 1975), "all 
rural lands shall be the collective property of the Ethiopian people". This proclamation 
gave the peasants only possessory or usefructuary rights on the lands. 

The present EPRDF govermnent retained state /publie ownership of land and gave 
peasants only usufruct rights. As stated by the 1994 constitution: 
The right to ownership of rural and urban land as well as all natural resources, is 
exclusively nested in the state and in the people of Ethiopia. Land is a common property 
of the natiol1s, nationalities and peoples of Ethiopia and shall not be subject to sale or 
other means of transfer (Article 40.3) 
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CHAPTER FOUR 
4. RESULT AND DISCUSSION 

4.1 INTRODUCTION 

This chapter presents the result and di scussions of the study. It has live sections. The 
second section of the chapter describes the socio-economics characteristics of the 
irrigators. The third section discusses the irriga ti on management practices at the study 
area. Institutional arrangement conditions (water rights; land rights and tenure 
arrangements) have been presented in the fourth section. section fi ve discusses about 
support services conduction finally section six presents the imprecation of smallholder 
irrigation development on the likelihood and household food security of irrigators in the 
study area. 

4.2. SOCIO-ECONOMICS CHARACTERISTICS OF THE IRRIGATORS 

4.2.1. Economic Activities and Livelihood Strategy 
Diversification 

Previously, livestock production has been the hackbone of the Afar economy when they 
used to pursue the pastoral way of life (Seid, 1994 as quoting from Lewis, 1969, Ayele, 
1986, Cossins, 1972 ,OlEgziabher, 1991 ). Their I ivestock wealth was considerable and 
they were almost entirely dependent on it for subsistence both in whole Afar region and 
in the study areas. However, this production system had been under pressure over the 
last four decades, and as a result, its vulnerability to environmental stress has increased. 
The ever-changing land use, politico-economic, demographic and institutional conditions 
have contributed to the crises of Afar pastoralism (Se id, 1994, Oebre, 2002). 

As shown in Table4.1 below, it was found that the average number of livestock asset 
owned by interviewed households has dropped by some 83% from what they owned 
before 15 years ago. As the majority of the interviewed households reported, the main 
cause for the reduction of livestock number has been primarily the effect of repeated 
drought that occurred since 1990s, especially the severe droughts in 1985, 1998, 2000 and 
2002. Prevalent livestock diseases, lose of prime grazing land by large irrigation schemes 
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and encroachment of the pasturelaml by alien weed species (Prosopis Juliflora) have also 
reported as the major contributi ng factor for diminishing herd size. Therefore, owing to 
these va ri ous factors, but mainly to effect of recurrent drought foll owed by expansion of 
large commercial agriculture on their prime grazing land, many families in the study area 
have fallen be low subs istence threshold. According to Seid (1994), a household in the 
area (M iddle Awash) needed on the average, 27 camels, 41 cattle and 80 sheep and goats 
to remain viable i.e. to support the households need for food and cash and to be able to 
rebuild the herd after drought and unexpected disaster. However, the average livestock 
holdings of the interviewed households in the two study areas was around 4 camels, 16 
cattle and 25 sheep and goats. This is much lower than the subsistence threshold in the 
area. It was also observed that all the 74 households interviewed have a herd size below 
the viability threshold . 

Table 4.1. Average livestock holding per household in the study 
areas by Type 

Before 15 
2 006 

years 

Livestock type Number Number Number Number 

Sabure Ge1eela All (N=74) All 

(N=41) Dora (N=74) 

(N=33) 

Cattle 16 16.8 16.4 90 
sheep and goat 25.5 24.8 25.2 120 
camel 5.0 0 

4 30 J 

Total 46.5 41.9 44.6 240 
Source: own Survey, 2006 

Therefore, with this too small and unviable livestock holdings by a household, the Afar in 
the study area now seem to understand that their traditional pastoral system is failing to 
sustain them. As a result, according to Kassa (2001); Gebre (2002) and Seid(l 994) also 
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noted, they are now to employ themselves in activities other than pastoralism to earn off­
pastoral income to mee t their subsistence needs. 

In this regard, one part of an ongoing socioeconomic transformation is diversification of 
livelihood strategies. Gebre (2002) noted that it came as a matter of natural response for 
the once fu ll time pastoral herds men to seek out supplementary activities. The 
diversification by the community in the study area manifested itself in the form of crop 
cultivation, wage labor employment and others. 

4.2.2. Development of Smallholder Irrigation in the Study 
Areas 

Development of traditional smallholder ' irrigation in Middle Awash is relatively a recent 
phenomenon. However, the history of smallholder irrigation in Middle Awash in general 
including the study areas dates back wi th the establishment of government community 
settlemel)t program as a compensation program for lost land during the development of 
large government irrigation schemes in 1970s. Since 1990s, the involvement of agro­
pastoralists in smallholder irrigation activity has been increasing at alarming rate mainly 
after the return of some over 13,000 ha ex-state farmland to the Afar community at 
middle Awash in 1992. Kassa (2001) also noted that the introduction of the large 
irrigation Schemes in the area precipitated changes in Afar pastoral society of middle 
Awash. Besides large-scale cash crop farming, small-scale cultivation using irrigation has 
been expanding and many local Afars have taken to this activity and become sedentary 
agro-pastorals. These developments and measures taken by previous Ethiopian 
govenunents led not only to the expansion of irrigated agriculture, but also to a boom of 
many smallholder irrigated farm based settlements and small towns in former pastoral 
areas (Kassa, 200 1). 

An informant at Geleela Dora Irrigation Scheme, who is both a farmer and clan leader, 
tells how irrigated crop cultivation was started in the area: 

Now days, we are very desperate on our pastoral 
production system or livestock production for survival. We 

I an irrigation system without modern irrigation infrastructure and management 
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became vulnerable to drought effects since the past twenty 
years. We lost much of our livestock assets by the recurrent 
drought effects and have no means to restock again. 
Therefi)l·e. we lost our confidence on livestock product ion 

for survivaf, especially after droughts occurred since 
I 990s. Therefore, realizing the unreliability of our livestock 
production in the one hand and, Ollr awareness about the 
value of our fand other than we used it before on the other 
hand, we forced to seek alternative means of livelihood 
using our ample water and irrigable land resources for 
crop cuftivation. 

According to the clan leader's explanation, the main reasons for their envelopment In 

irrigated crop cultivation are due to increased vulnerability to repeated drought effect and 
change on the perception of the value of their land. Most of the key informants reported 
that the root cause for their vulnerability to drought effect was past Ethiopian 
governments' interventions through large mechanized irrigation in the area. By this 
development program of the governmen t, they suffered directly and indirectly. Directly, 
they lost vast area of their prime grazing pasture lands and so pushed out to unproductive 
marginal areas and disturbed their traditional rangeland use and management system like 
seasonal mobility system, which forced them to be confined in one wet season less 
productive grazing land .As a result, over stocking and over grazing led to severe 
rangeland degradation through palatable pasture depilation and encroachment by new 
unpalatable bush species. Through time, they became unable to cope up with resu lting 
drought effects of live stock and human deaths and disease. Whereas indirectly, the 
introduction and invasion of alien weed species (prosopis Juliflora) in to their range land 
especially to the potentia l dry season grazing land since the past 15 y~ars. The infonnants 
told that this invasive alien weed species came to the area together with the introduction 
of the large-scale irrigation schemes. 

According to informants in the area, this alien weed species, which do not allow any 
under growth of other plant species and fast expanding character, came in to the area by 
the then Awash valley Development Authority office in middle Awash to control 
desertification and the high dust wind in the area during 1960s. However, it has brought 
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unintended side effect on the life of the pastoral community by invading their rangelands 
in uncontrollable manner. 

Though the Government of Eth iopia has returned some of the ex-state farms to the local 
community, they could not use it for livestock grazing. Thi s is because the whole retuned 
land in the study area has been invaded by the alien weed species (prosopis) , which is 
unpalatable and do not allow undergrowth of any grass and plant species. Therefore, 
according to the community interviewed, the only alternative mechanism to control the 
weed is to use the land for crop cultivation. In this regard, interviewed households and 
clan leaders at Geleela Dora bitterly told me as to the problem of the weed: 

Previously, we have one historical enemy. It is the Issa tribe neighboring 
us who used to take our land and pushed us back and we fight them to 
return back But now we encounter the second big enemy, prosopis weed, 
which took the whole of our best land but which we cannot fight illike the 
Issa2 

Therefore ,because of these ecological and environmental crises and other factors 
toge ther with their changing perception on the value of their land, the ex pure pastoral 
Afar community have shifted to crop-livestock mixed production system. 

Geleela Dora smallholder irrigation scheme, the then Irrot/ smallholders' water users 
Association, establi shed in 1989 as one part of the government of Ethiopia's settlement 
progrGmme at Ge,vane district by 60 member fanners 01 \ 120 hn land. The inrornlants 
told me that the settlement program was made on two clan lands (Madima and Yanberadi 
clans' land) but members were drawn from 12 clans in the district by taking 5 individuals 
from each clan. According to the information obtained, the iITigation scheme was modem 
small-scale scheme managed by the farmers themselves with full support from the 
government and an NGO. They were provided with basic service like irrigation 
infrastructure construction and provision including provision of marketing service. They 

2 A Somali tribe neighbouring Middle Awash, Southern part of Afar Region at the eastern border. 
3 Name of an irrigators association 
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used both grav ity and pump irri gation methods from Awash River, The major crops 
produced during that time werc tomato, onion, maize, groundnu t, papaya and pcppcr. 
Informants from mcmbers in the previous Irrvli Waters Users Assoc iati on (WUAS) told 
me, "We had a strong water committee and good managements system during that time 
and were successful in our irrigation practice and got good income", 

They used hoe and camel for plowing and got good training on camel plowing and other 
irrigation infrastructure operation, However, their irrigation scheme could not last long. It 
became collapsed and abandoned after four years of operation in 199 I, when new 
government changed. It can be understood that the main reason for the collapse of the 
past irrigation scheme was absence of clear land tenure institution on communal clan 
based tenure system in the areas. After the change of the government, non-members of 
the irrigation scheme but who are customary owners of the land where the irrigation 
scheme was establi shed, reclaimed their clan land and chased the irrigation scheme 
members and also abandoned all the irrigation infrastructures of the scheme. 

The present Geleela Dora smallholder irrigation scheme has been started since 1998 by 
Madima -Beguleeti clan members on their own clan land. There are 9 I member 
household farmers having more than 150 ha irrigable land on the command irrigation. 
The 33 sample households in the command area have a total of 83 ha land with average 
plot holding of 2.6 ha. Awash River is used as a source of water and both pump and 
gravity irrigation systems are used alternatively at different seasons. Maize is the main 
crop cultivated followed by tomato and onion. 

The Sabure smallholder in'igation development started by few agro-pastorals since [991. 
The number of Agro-pastorals involving in irrigated crop cultivation has been increasing, 
especially since the last 10 years. [n 2000, the smallholder farmers established formal 
association and legalized by the Afar Region Cooperative Bureau. At the beginning, the 
association had 40 member households and by now, there are 86 member households 
having a total of 688 family members. The 4 [ sample households have an average land 
holding of 3.7 ha with minimum one ha and maximum of ten ha. This irrigation scheme 

32 



is mainly cash crop (tomato and onion) producing scheme mainly because of good access 

to market for the products. 

Photo 4.1. Irregated maize crop farm by clearing prosopis bush from ex- grazing 

land at Geleela Dora area 

Source: Own survey, 2006 

4 .2 .3 Household Demographic Characteristics 

Figures 4.2 and 4.3 Show a summary of the demographic characteristics of sample 

households in Sabure and Geleela Dora smallholder traditional irrigation schemes. Of the 

74 households in the two irrigation schemes interviewed, 73 are male headed while I is 

female headed. This is mainly because of the way all households acquired land in the 

area. The majority of the households got their plots through clearing of their clan land 

and so needs labor to do that. Therefore, the female-headed households were unable to 

clear forest for irrigation. With regards to age of household heads, 97.5% in Sabure and 

93.9% in Geleela Dora are in the range of20-64 years. 
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Figure 4 .2 Age structure of Sample Household heads 
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Regarding level of education of household heads, the majority of household heads, 82% 
in Sabure and 94 % in Geleela Dora were illiterate. However, the majority of interviewed 
households, (84% in Sabure and 72% in Geleela Dora) are educating or sending their 
children to formal schools (bo th male and female chi ldren). 
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Figure 4.3 Education levels of Household Heads in the study areas 
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Population growth rate is high in the study areas. The total family size is 341 from the 41 
sample households in Sabure and 266 from 33 sample households in Geleela Dora. 
Average family size is 8.3 in Sabure while it is 8.1 in Geleela Dora. However, the figure 
for average family size in the study area according to population census of central 
stastical authority before 10 years, in 1996 was 6.0. 

4.2.4 Source of Livelihood and Major Occupation of household 
heads 

Figure 4.4. Shows major occupation of the sample household heads in the two study 
areas. 72% in Sabure and 80% in Geleela Dora of the interviewed household heads' 
major occupation is farming on own crop farm. whereas 16% in Sabure and 19% in 
Geleela Dora reported that temporary labor employment in state fann and private large 
farms is their main occupation Those responded livestock keeping as their main 
occupation in the sample area are too few which is 4% in Sabure and it is 2% in Geleela 
Dora. So the figures clearly show that how the ex-pure pastoral community have been 
gradually shifted to mixed crop- livestock mixed production system. 
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Figure4.4 Main occupation Of Household heads at the study areas 

Main Occupation (in Percent) 

All Sabure Gelala Dora 

Source: Own Survey, 2006 

With regard to livelihood source for the sample households, for 65% in Sabure and 
78.5% in Geleela Dora of respondents, crop production and activities related to irrigated 
agriculture is their primary livelihood source, while 32.5% in Sabure and 18% in Geleela 
Dora said, livestock production is their primary livelihood source (Table4.2). Therefore, 
the situations clearly depict that how livestock production as a primary household 
li velihood source and its general contribution to household economy in the study area has 
decreased, unlike its past history. 

• 
• 
• 
• 

Table 4.2. Major livelihood sources of sample households in the 
study areas 

Primary source of livelihoods Sabure (N=41) Geleela Dora (N=33) -
No % No % 

Crop production 20 50 18 54.5 
Livestock production 14 32.5 7 21 
wage employment 2 5 4 12 
Permanent and contract 4 10 3 9 
employment 

Source: Own Survey, 2006 
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As far as farming sys tem is concerned in the study area, especially at Sabure smallholder 
irri gat ion scheme, there are two types of farming systems ancl fa rm management. These 
are own farming & management and joint management with sharecroppers. The share 
cropping system in the study area is somewhat a di ffe rent one with the common 
sharecropping system fo und in other areas of the country. It is not simply landowner 
lease out and share cropper lease in land with full management by sharecropper 
arrangement relation; but it is ajoint management by dividing responsibilities of farming 
activities between the landowner and sharecropper. 

This arrangement and management system, according to interviewed households, is 
because of lack of working capital and oxen for plowing. However, lack of irrigation 
experience was mentioned too. In the sharecropping arrangement, they divide the various 
management activities. The landowner is responsible to manage the irrigation 
infrastructure and the water together with the association and is also responsible to fence 
and guard the faIm . The money con tributor only manages all farm expenses, and search 
market fo r the final product while the laborer (the 3'd partner) operates all the farm 
oVf:l tion : \:;e~ide his contribution of oxen for plowing. Finally, the final net income is 
divided equally in to three. 

As shown in Table 4.3 be low, 17.6 % in Sabure and 84.5% in Geleela Dora used family 
labor and own farm management Whereas,4 1 % of respondents in Sabure and 15.5% in 
Geleela Dora reported that they practice own management but with hired labor fo r farm 
operation, while 41 % respondents in Sabure practiced sharecropping arrangement with 
j oint ·management system as discussed above. However, there is no sharecropping 
practice in Geleela Dora. The source and lise of labor in the two irrigation schemes is 
different with high faIn ily labor in Geleela Dora. Use of hired labor and sharecropping 
arrangement in Sabure is much higher. This happens mainly because of difference in 
cropping type in the two Schemes. 
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Table 4.3. Farm management condition of Sample households 

Management condition Sa burc (N=41) Gclccla Dora (N=33) 
rio % No % 

Own management with fam ily 7 17.6 28 84.5 
labor 

17 15.5 4 1 5 
Own management with hired labor 

17 41 0 0 
Joint management with 
sharecroppers 

Source: Own Survey, 2000 

In Geleela Dora farmers, much of consumption crop i.e. maize is cultivated while much 
of the Sabure farmers cultivate cash crops as major (tomato and onion). As the cash crop 
cultivation is capital and labor intensive than maize cultivation, the Sabure farmers used 
to practice sharecropping arrangements. 

In this regard, as to why the Geleela Dora irrigators forced to cultivate unprofitable crops 
ilnd lJlldble to increase the land productivity has been dis(;ussed in detail in section 4.3. 
The problem is mainly related to inaccessibi li ty to water and market for their product. 

Oxen is the main means of cultivation in Sabure whereas hoe is used more in Geleela 
Dora. As shown in Figure 4.5, 92% of respondents in Sabure and 72.6% in Geleela Dora 
used oxen and Hoe cultivation respectively. Tractor cultivation is also used by some 8% 
of farmers in Sabure. At both schemes, access to tractor is problematic because of both 
inadequate avai lability and unaffordable tractor rent" in the study areas. 

4 Tractor rent ranges from 250-300 Birr per ha for first plough and from 120-130 Birr for 
second plough, which was so expensive for the majority of interviewed households. 
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Figure4.5 Means of cultivation for sample farmers 
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Oxen through rent is the main source in the study area. 90% of interviewed households in 
Sabure get oxen by renting5 (Table 4.4). 

Table 4.4 Source of oxen for farmers at the study areas 

Source of Oxen Sabure (N=41) Geleela Dora (N=33) 

No. 0/0 No. 0/0 
• Own oxen , 

7.3 3 9.1 J 

• Rent 37 90.2 I I • Share I 2.5 0 0 • Commwml 0 0 41 10 

Source: Own Survey, 2006 

5 Oxen rent ranges from 30-40 Birr per person-day. A hector of land required 4 person­
days for first plow and over 8 person- days of total until the last plough for sowing. 
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And many of the interviewed households in Sabure strongly complained with the high 

oxen rent in the area. 

Photo 4.2. An Mar farmer in his Maize farm at Geleela Dora 

irrigation scheme 

Source: Own survey, 2006 

4 .3 IRRIGATION MANAGEMENT 

4.3.1 Irrigation organization 

Establishing strong irrigation organization is one of the major aspects of irrigation 

management for successful and sustainable irrigation system irrespective of its level and 

scale (Boelens, 1998). 

At the study areas of Sabure and Geleela Dora smallholders' traditional irrigation 

systems, irrigation has been organized around clans and sub-clans at scheme and sub­

schemes level. The organization in charge of irrigation is the basic Afar customary social 

organization based on clan and sub-clan social structures. As discussed earlier, the 
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traditional resource management systems and institutions of Afar are used for the 
management of irrigation too. At Sabure irrigation schemes, though they have established 
formal association call ed Lemile/ en Farmers' Ilgriculillral cooperative initiated by 
themselves and got legal entity from the regional government of Afar since 2002, it is not 
that much functional to carry out its organizational responsibilities ,especially in 
negotiating with external institutions and defending the interests and rights of members 
particularly related to their water rights. According to the interviewed leaders of the 
association, the main reason for the weakness of their association was lack of support 
from external institutions. As has been observed at Geleela Dora, there was no formal 
association rather there was only informal organization established to he association. 

Both the formal association 111 Sabure and the informal one in Geleela Dora have 
establi shed their organizational structure to accomplish the various irrigation activities. 
As Mollinga (2003) and Teshome (2003) noted, "One of the social requirement for 
successful irrigation is organization and management structure that suit the irrigation 
infrastructure". In this regard, the irrigations at both schemes have created irrigation 
management committees and water users' teams. 

The irrigation committee, which they called "Leech Committee" meaning 'water 
committee" has the following tasks; 

• Mobilize resources for operation and maintenance of irrigation 
infrastructure 

• Allocate water and control water distribution. 

• Resolve disputes related to land, water and maintenance based on 
their intemal laws and some others. 

The executive committee consisting of five members 111 each irrigation system, is 
responsible for operation and maintenance of the irrigation system through resource 
mobilization. The formal and the informal irrigation organizations in the study areas play 
an important role in mobilize resources-for operat ion, maintenance and for periodic 
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rehabilitation. At Saburc schemc, in add ition to executive committce there were contro l I 
and monitoring committee and tcam leaders. 

All the threc committee types ha vc different responsibilities in the association. Members 
of the executi vc committee are thc chairperson, the vice chairperson, the secretary, the 
treasurer and the casher. All were elected by the general assembly and they have working 
period of two years. 

The Executive Committee is responsible for the operation and maintenance of the 
irrigation systems. The control and monitoring committee has three members and are 
responsible for contro lling and monitoring the performance of the executive committee 
That is they control whether the executive committee is performing well and is fully 
accomplishing its responsibilities. The committee is also accountable to the general 
assembly. 

The tearn leaders, who are accountable to the executive committee, are responsible to 
follow up and implement all the irrigation operations and activities as per the plan 
outlined by the exclusive committee. These team leaders have three members and are 
better referred as sub-committees under the sub schemes. At the sabure scheme there are 
three-water users' teams organized under their respective sub-clans or lineage. 

Scholars like(Boelens, 1998) suggest that sustainable management of farmers-managed 
irrigation systems requires well established rules that ensure the interest of all irrigators. 
At Sabure and Geleela Dora schemes too irrigators have established their own interna l 
laws which governs the rights and obligations of members. They have also set criterion 
for membership and fines and sanctions for rule defaulters. The sabure fanners 
associations which is organized forma lly has well defined and written ru les whi le the 
Geleela Dora farmers run by informal rules governing their irrigations system. In general, 
some of the basic rules at both schemes have been outlined as follows: 
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• 

• 

• 

• 

• 

Having own private irrigable plot around the irrigation command area is 
demanding to have water right and to be member of the com munal irrigators 
at both the schcmes. 

At Sabure, only own culti vation and sharecropping farming systems is 
allowed for the landowner member in the irrigation scheme. Renting onc's 
land for an outsider is prohibited and if any member irrigator rents his land, he 
wi ll lose hi s water right. But this is not the case at Geleela Dora 

At Geleela Dora, members are not allowed to have greater than five ha plot 
per individual in the irrigation scheme. So water use is not permitted for an 
individual for plots he has in excess of five ha with in the irrigation system. 
However, no limit ofland holding by individuals at Sabure scheme. 

Both men and women above 14 ages can be members of irrigators' 
associations. 

Full participation and contribution for all operation and maintenance of 
irr igation system is the basic requirement for members to have the right on 
water use at both schemes. 

• Any user who is found guilty of breaking canals and diverting water out of his 
turnout will be fined from 35-200 Birr depending on the extent and frequency 

• 

of the illegal action at both schemes. 

If any user fai ls to come and participate on canal cleaning and maintenance, 
he will be fined from 100 Birr up to the extent of passing his turn of water 
depending on frequency at both schemes. 

4.3.2 Irrigation Infrast ructure Management 
The method of irrigation water application at Sabure small holders ' scheme is through 
gravi ty from Bulga River, which is found about 2 km away from the irrigation command 
area. Basically, the smallholder farmers get water from the main government managed 
(Aura Melka State Farm) canal. The water that comes via the main earthen canal is by 
diverting the Bulga River with modern weir structure. Both the headwork and the main 
canal have been constructed by the government water resources authority of Awash 
valleys. The management and control of the weir and main canal is fully under the state 
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farm. The smal lholder irrigators of Sabure were not entitled legall y by the government 
water recourse Authority of Awash va ll eys to access and use water from the constructed 
irrigation infras tructure. The farm ers were ab le to ge l water after negotiat ing and 
agreeing with the state farm. They are allowed to cu lti vate if they met the preconditions 
such as, the types of crops the states fgrm wants them to have, the time specification as to 
the cultivation, and so on. The farmers do this only during night time. (see the detail in 
section 4.4). 

The water committee (Leeh commitlee) organizes members for canal cleaning and 
maintenance through resource mobilization i.e. finance and labors. The money 
contribution is people- based. Each member contributes 50.00 Birr per year for system 
maintenance irrespective of plots size holding. Interviewed sample farmers with smaller 
plot size told that this type of people -based contribution system is too unfair. According 
to them, though they complained repeatedly about such unfair contributions, the water 
,:n 'n n,itt~· , ' : ~ li :d no', r,'spond t·j lI:.:: .I1. Ho ,,:~ ver, iJltcrvi~\' cd water committee leaders 
said that though contribution is people -based irrespective of plot size holding, water 
allocation is also people ··based. This means all members have equal right in the 
allocation and distribution of water whether they have large or small plot size. However, 
the reason given by the committee leaders was not acceptable by this researcher in the 
area as far as there is no well-developed water institutions (absence of water market) in 
which an individual water right holder could benefit from the excess water he has after 
finishing irrigating hi s plot. 

Two types of canal cleaning and maintenance are undertaken. Cleaning and maintenance 
for the 500 m length main government canal from where the smallholders receive water, 
is done commonly by all members of the scheme twice a year. However, the maintenance 
is undertaken by hired labor. The 50 Birr contribution done by all members is used for 
operation and labor hiring purpose. The second type is the on farm channel cleaning and 
maintenance. And this is done through members' labor participation with no fixed time 
of operation. That is cleaning and maintenance undertaken any time when need arise. 
This is because of frequent siltation problem and canal break off because of poor infield 
canal construction. 
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The infield (on farm) canal construction has been done by the farmers themselves on a 
new developed lancl wi th ou t any support from the outside. Absence of wcll-established 
division box at the point of main water distribution is one major problem and source of 
confl ict between the three irri ga ti on groups at the sub-schemes i. e. head cnd, middle and 
tail -end irrigat ion groups. Otherwise, the on farm operation and maintenance of the 
irrigation system is organized ancl undertaken at sub-schemes levelled by team leaders. 

The irrigation water application methods at Geleela Dora traditional smallholders' 
irrigation scheme are diesel motor pump and natural gravity from Awash river 
alternatively at different seasons. The motor water pump is donated to the farmers by 
FARM AFRICA; an international NGO working in Gewane district, Afar region .The 
pump has a limited capacity to ilTigate more than 30 hectares of land. 

The second method of water appl ication is by diverting Awash River USIn g natural 
gravity. The farmers U3e stones and sand fi lled sacks to divert the river. These stones and 
sand filled sacks are also used at the main distribution point to control the vo lume of 
water distributed for the different ilTigator groups and for shutting of the water gates. 
Like the sabure irrigators, the Geleela Dora traditional ilTigators also use traditional canal 
systems and infield channels designed and constructed by themselves. Accordingly, they 
face so many problems because of poor on [ann channel network and poor water 
delivering capacity. Among these problems, flooding and high siltage problems are the 
most serious ones for this scheme than Sabure scheme irrigators. 

Irrigators use the two water appl ication systems alternatively at different seasons and for 
different crops type. Pump irrigation is used when the volume of Awash River lowers 
below where diversion using natural gravity is difficult. There are three main reasons. 
The first is during dry season ( December-March) when there is no rain at the high land 
upper catchments area and also when its feeder tributaries dry out. The second major 
reason, as the interviewed households told me is the unfair and over extraction of water 
using huge motor pumps by large commercial private farmers found at the up stream 
mainly during main cotton cultivation season i.e. from March-June. There are ten huge 
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and high capacity motor pumps uscd by ten large commercial fanners at the up stream 
extracting with out control and limit, which potentially decrease the vo lume of water 
reaching the down stream smallhol dcr irrigators. Therefore, th is free access and improper 
utilization of water by large commercial farmers has created artificial water scarcity for 
the smallholder irrigators in the area. 

Change in the flow direction or route of Awash Ri ver since 1997 at Debe/ locality in 
Burimuday/u district of Middle Awash has been one reason for the decrease of water 
volume from the main route of Awash River and this makes natural gravity water 
abstraction difficult for the smallholder irrigators. 

Operation and maintenance of both types of irrigation infrastructures has been 
coordinated by their informal water committees mainly by the chairperson of the 
irrigators. One important observation I noted at Ge1eeJa Dora smallholder's irrigation 
scheme was that un like modem irrigation schemes principle of inigation management, 
both the. management of water and infrastructure i.e. operation and maintenance of 
infrastructure, allocation and distribution of water follows rationality principle, which has 
been the basic old age customary resource management system. 

Therefore, operations and maintenance of their irrigation systems have been undertaken 
by common understanding of members following their customary rules and norms where 
rationality6 is the basic ideology. Accordingly, operation costs of motor pump i.e. fue l 
and oil is fully covered by each individual used every time during his/her turnouts. He 
has to come up with his own fue l and motor oil with the amount he believed enough to 
irrigate his plots. Expenses for the fixed costs of pump operation were covered through 
contribution by only those who cultivate cash crops and who use the pump frequently. 
Otherwise they have no constant annual contribution of money unlike the Sabure 
irrigators. In addition, labor is mobilized by the informal water committee for 
construction and maintenance of headwork and main canals for the gravity water 
delivering structure for both scheme and sub-scheme levels when needed. But have no 

6Following Principle of adaptation and flexibility in resource management accord ing to local circumstances of social, economic and environmental changes. 
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fixed schedule for c leaning and maintenance. According to informants, there is no 
problem on the operation and maintenance of thei r irrigation system other than the poor 
and too traditiona l irrigat ion canals wa ter diversion ami conveyance systcm, and poor on 
farm channel netwo rk with poor water delivering capacity. As a result most of the 
in terviewed irrigators told flooding is the major cause for frequent damage of canals 
every after two farmers irrigate because of high silt depos ition. 

4.3.3. Irrigation Water Management 
The water source for Sabure traditional irrigation system is from Aura Melka state farm 
controlled main canal , which conveys water from diversion weir at Bulga river by gravity 
method. The farmers are allowed to use only during night time from 6:00 pm-6:000 am. 
The reason as to why was discussed in detail on section 4.4 under water right. 

The farmers do not have their own water guard (Leeh Fekie) assigned at the main gate for 
Vi,'.ter distrib'.!ti <l ,l . Water is distributed by the water guards of th~ st"te larrn and so it is 
one major challenge the farmers come across in the water distribution .untimely release 
of water and unreasonably decreasing the volume of the released water from the main 
gate are the major ones among others. 

From the 41 interviewed households at Sabure scheme, 80% of respondents reported that 
the water guards of the state farm do not distribute water fairly and timely. The next 
problem is that the water guards at the main gate have to be told daily by the 
representati ve of the farmers. Unless they have to be told by the representative, they do 
not release water by any means even if told by other water committee members other 
than the one that has been once assigned by the farmers. In this regard , the chairperson 
of the water committee has been in charge for this duty and they call it "Leech Kurakure" 
meaning, "water distributor". The bad scenario for irrigators happens when this man 
(water distributor who is in charge to tell the water guards daily for water release) is not 
around by any case, water will not be released by the water guards until the man 
formally assigned will return back. Therefore, this is an other unresolved problem and 
sources of water shortage. Beside lack of free access and control of the source of water 
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and the accompanying distributional problem creating artificial scarcitl of water, the 
smallholder farmers at Sabure have their own rulcs for water allocat ion and di stribution 
at scheme, water LI seI' teams, groups and f ~lnn unit lcve l. "Distribution system by 
scheduled turns" is the main water allocation and di stribution system used by the 
irrigators. 

According to Gerbrandly (1998) and Mollinga (2003), there are two major water 
distributions systems: vis-a-vis free irrigations system and distribution system by 
scheduled turns. The choice between these two depends on the availability of water 
sufficiently for irrigation. Free irrigation system is used when water is sufficient for all 
irrigators while the later is used when there is scarcity of water. Moreover, broadly, there 
are two types of distribution system by scheduled retunes: land-based and people- based 
allocation. According to Gerbrandly, these systems refl ec t the ways people think about 
water right with in their communities. "Everybody has ri ghts to use water, but all plots 
also have this right' . These systems are applied singly or in combination. 

The Sabure traditional irrigators use distribution system by scheduled returns method as a 
result of water scarcity as explained earlier. However, both types i.e. land-based and 
people-based water allocation systems are used in combination. Individual irrigators with 
all plots of land around the command area have the right to get water and the plots to be 
irrigated equally. But this is not tme in the case at Geleela Dora ilTigators because only 
people have the right to get water (people-based allocation) .In this case irrigators with 
plots of land in excess of 5 ha are not allowed to get water in accordance with their 
internal laws. 

As has been di scussed earlier, the Sabure scheme is divided in to three sector or sub­
schemes of user teams. Water distribution to the main canal and to the three sectors or 
user teams is continuous while it is rotational in user groups. Here, irrigators in each 
sector or user teams are again sub-divided in to 4-5 user groups having 1-4 ha of plots. 
The water coming from the main canal is divided in to the three secondary canals equally. 
Therefore, each sector or user team receives equal volume of water daily. The division of 

7 Man made water scarcity because of poor water management 
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water is madc by gucss; they havc no other means of measurement. And it has been one 
source of conflict between user teams on volumc of water flowin g to each secondary 
canal. As has been discussed before. thc problem is the absence of moclc rndi vision box 
at the distribu tion poin t ancl as a result irrigators from all the user teams illega ll y dig 
down their respective secondary canals at the triangu lar di stribution point with the 
intention of lowering the gravi ty level of their canal so that more volume of water wi ll be 
flowing to their direction. Because of this problem irrigators of a particular irrigation day 
from all groups assign one farmer from each of the three sectors at the main distribution 
point to control illegal action by other parties. 

Likewise, the principle of rotation at group level is that each group can irrigate for 12 
hours, starting from 6:00 pm-6:00 am, and within the group, each irrigates until finishing. 
In this way, each group wi ll receive water again after a week of rotation. 

Irrigation Organ ization at Gleda Dora smallholder irrigators is relatively weaker than 
that of sabure irrigators. That is, both the use and management of water is different and 
very traditional. As explained in the previous section, the source of water for Geleela 
Dora scheme is A wash River by direct extracting water from the river using diesel motor 
pump and diversion by natural gravity. 

As to the use of the two water application methods i. e. pump and grav ity, they use pump 
when the flow volume of Awash river decreases because of reasons out lined earlier and 
use gravity when the ri vel' is n ill. However, pump irrigation is used mostly by those 
farmers who cultivate cash crops (tomato and onion). This is because of two main 
reasons. The first reason is as the capacity of the pump they have is low that is it fail s to 
irrigate more than 30 ha.Thus, to avoid competition and conflict; they set mles for using 
the pump. These are; the expenses for fuel and motor oil should be covered by individual 
irrigator always during his turn out and other fixed costs of the pump i.e . maintenance 
cost is to be covered through contribution by user whenever need arise. Therefore, as the 
majority .of irrigators could not afford the running cost of the pump, they are forced to get 
out of the competition on their will without any conflict. Therefore, an irrigator ,as long 
as he covered the cost of fuel and motor oil for his own, can use any time he wants. In 
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thi s regard, 75% of interviewed from 33 sample households produce non-cash crop i.e. 
maize. The second reason as interviewed informants reported is that using pump 
irrigation, which has high opcrating cost, is /lot profi table fo r /lon-cash crops producti on. 
This is what Mollinga (2003) explained, "irrigation technology needs social requirements 
to use". To this end, access to market for cash crop products is their major problem not 
to produce cash crops followed by water scarc ity (see section 4.4) . 

With this brief discussion of means of water acquisition at Geleela Dora scheme, water 
allocation and distribution principle at this scheme follows the basic rationality ideology 
of their traditional resource management system. Two types of water di stributions 
systems are used based on water availability. When water is available i.e. when the 
Awash River is full , all irrigators in the scheme use free gravity irrigation, but during dry 
season, when the volume of water is decreasing, gravity irrigation is not allowed for those 
who can access pump. 

For the pump irrigation method, distribution system by scheduled return system of water 
di stribution is used .Therefore; rotational di stribution on time based for acre of land is 
applied. But here, with this rotational water return , in the principle of allocation for an 
individual irrigator with the boundary of Sha land holding, the frequency of receiving 
water turn and length of allocated hours to irrigate depends on three criteria. These are 
the size of plot, soil type and crop water requirement. Therefore, an individual irrigator 
can irrigate until he fini shes his all plot(s) and with frequency of the water requirement 
nature of his crop. Other wise, normally, an irrigator with I ha plot has the right to 
irrigate for 12 hours and if they are in-group, for 24 hours. 

4.4 INSTITUTIONAL ARRANGEMENTS AND MAJOR CHALLENGES 
4.4.1. Institutions of water rights 

The history of River basin water resource management III A wash valleys including 
middle Awash goes back to 1960 s, when large scale mechan ized irrigated agriculture 
was introduced by the then Ethiopian empi rical government (Awash Valleys Authority, 
1968). The government institution in charge of management of all types of water use and 
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allocation was the "Awash Valleys Authority" during the implementation of the scheme 

and now it is organized as "The Awash Basins water resources Adm inistration 

organization". In this Agency-managed irrigat ion system's institutional framework , the 

agency had been responsible to mange the head works and main canals in that it fully 

control these infrastnlctures including cleaning and maintcnance and give technical 

assistance fu ll y for large-scale commercial investors until 1974 and onl y for sta tes farms 

since 1974 to end of 1980s. The management of the infield canals including secondary 

and tertiary canals above the main canals is the responsibility of users. 

Therefore, under the jointly- managed large scale irrigations system, there are/were only 

two major actors; the agency and the large commercial investors until 1974 and the state 

farms since 1974 until the end of 1980. However, conditions have changed since 1990s. 

The number of actors in the irrigations system with the change of government in 1991 

with new political and economic system (Market economy). Besides the state farms, large 

scale private commercial farmers and small holder farmers have been introduced in the 

irrigation systems in the area. 

During the implementation of the irrigation systems in Middle Awash, the government's 

Agency had never established clear criteria (legal and institutional framework) about the 

rights and obligations of fiJture lIsers. Only rigid agency criteria for allocation and 

distribution of water were/are binding (water use and supply according to fees paid). 

According to informants from Awash Basin water Resources Administration 

Organization (ABWRAO), water use- right is granted for the state farms and large-scale 

commercial agricultural investors and in turn, the organization collects fees. Indigenous 

smallholder farmers were informally permitted free access and use water for in·igation. 

Interviewed sample households from the two study areas have confirmed this too. 

However, in this water use arrangement there are two types of fee-paying systems 

designed by the State water Agency: service fees and water concession fees. From these 

two fee types the indigenous small holder farmers have been made free from the water 

use fee, other wise if any small holder farmer able to access and use Agency's controlled 
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canals and got servIce of cleaning and maintcnance, he/she has to pay servIce fee 

according to the law of fee payments set by the Agency. 

As indicated above, the organization (State water Agency at Middle Awash) has been 

applying differentiated fees depending on service provision and water concession 

together and water concess ion alone. For service provision and concession fees together 

the agency computes with a basic service fee 8 to recover the investment expenditure with 

agency and a volumetric water fee to finance operation and maintenance e·xpenditures. 

The second type of fee is only for water concession9 This is for those large-scale private 

investors who use their own hydraulic infrastructure, mainly who use pump irrigation 

method. In this regard, the computation of fee payment is based on size of irrigated land 

area irrespective of crop types cultivated. 

However, this law of water use and allocation system for competing water users with 

different power structure and relation has resulted inequitable water allocation and 

distribution and has caused artificial scarcity of water for the indigenous smallholder 

irrigators in both quantity and time of use. Because of thi s legal and institutional problem 

with the state agency, there has been frequent conflict between the indigenous 

smallholder new irrigators with the large investors and with the state farms. Water theft, 

canal breaking, illegal water extraction from government diversion sites through infonnal 

negotiations with water guards during night time, were some of the illegal actions done 

by the small holder farmers. The artificial water scarcity in the area is what Mollinga 

(2003) noted as "scarcity is a socially constructed" Hunt and Hunt (1976) also noted 

"water scarcity may be created by new power structure that destroy balances" 

Interviewed sample households and other indigenous smallholder irrigators at Awash 

Fentale, Gewane and Amibera di stricts of Middle Awash bitterly told: 

8 During the lime oflhis sludy, Ihe cost of fee for Ihe menlioned fee type is 0.006 Elh Birr per one cubic 
meter of water used. 
9 The fee is 50 Eth Birr per one hectare of irrigated land. 
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Though we are allowed to lise water Feely with out 
payment, but it is just like the proverb "giving meat and 
hiding the knife ". This is to mean we lack the means to use 
the 'Fater productively like jirwncial and teclillulogical in 
the one hand and weak organizational puwer tu negotiate 
and compete with influential large-scale irrigator groups 
on the other side-so because of the unjust and unfair water 
law of the government agency in the area for water 
allocation and distribution with the rules of granting 
water-use right according to fee paid has paves the way for 
exploitative type of irrigations systems. So the condition 
has made us totaily to be marginalized and unable to 
exercise fidly our legal customwy right on our water 
resources. 

Therefore, according to the community, the legal and institutional framework designed 

by the state agency during 1960s ,the time when they were fully pastoralists, not 

applicab le to the present condition of water user groups. As Burchi (2005) quoted by 

Randolph, (2005) has a clear note in that "Neglect of customary rights in the formulation 

of water law and policies can cause serious opposition from those whose rights are 

ignored". 

According to informants from the State's Water Agency at Middle Awash, the customary 

water right of the indigenous smallholder irrigators has not been clearly defi ned on its 

Institutional Framework. They are informa lly entitled customary territorial water right. 

But it is with out the means of legal and institutional support for equitable water 

distribution and benefit from the irrigation systems because of power imbalances among 

user groups. In thi s regard Bruns (2005) quoting Bromley (1992) points out that "rights 

have no meaning with out correlated duties ... on aspiring users to refrain from use". That 

means, he continues, "Property rights are not a relationship between a person and a thing, 

but are social relationshi ps between people with regard to some object (the property)". 

Property right are effec tive (legitimized) only if there are some kind of institutions to 

stand behind them and the rights are only as strong as those institutions" (Ostrom, 1992 

and Boelens, 1998). 

To summarize what has been discussed so far in this section, with the present legal and 

institutional arrangements at Middle Awash as a whole and the two study areas, the 
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players who win are those with the greater economic, po litical, (mainly clan leaders) or 

technologica l power, sup ported by the skewed wa ter a llocation and di stri bution nature of 

the watet law in the area has been threatening the avail abi lity of water for the ind igenous 

community with lesser powe r. 

4.4.1.1. Implication of Artificial water scarcity on the Productivity 

of the Smallholder irriga tion sub-sector 

" Waler is life; a basic right 10 be shared by every olle" (Boelens and Bavila, 1998) 

Artificial water scarcity at the two sample irrigation systems has been the major outcome 

of the existing institutional gap in the water sector. The method of water concession and 

distribution system in the area was too skewed towards the powerful large commercial 

irrigators including the state farm enterprises. 

As Mollinga (2003) and Hunt and Hunt (1976) noted, "scarcity is a socially constructed" . 

Multiple users' water management at the level o f basins and water shades is a question 

concerning the societal distribution of water rights; water rights do not just refer to the 

rights to access and use water but includes the issues of control and authori ty (Ostrom, 

1992, Boelens, 1998). These include rights to access and lIse water (quantity, quality, 

timing, duration and p lace of acqui sition), ri ghts to access; lIse and control infrastructure 

(hydraulic) and others. 

Therefore, lack of clear and appropriate legal and institutional arrangements for the 

smallholder irrigation sector, has been seen to have a great negative implication on the 

productivity of the small holder irrigation in the study area and is discouraging the efforts 

of the new indigenous small holder irrigators towards their household level food securi ty 

in particular and the sustainabil ity of small holder irrigation development in general at 

middle Awash. 

The following discussion shows how all the institutional problems discussed above have 

been reflected on availability of water (in time and quality) and productivity of the 

smallholder irrigation sector and on other irrigation variables and attributes in the sector. 
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As shown in Figure 4.6, from interviewed all sample households at Sabure and Geleela 

Dora schemes, 92% (Sabure)and 64% (Gelee la Dora) of respondents have reported they 

didn' t' ge t adequate wat"r for irrigation. 

Figure 4.6 Adequacy of irrigation water for their plots 
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Therefore, these all clearly show how the smallholder irrigators at the study areas faced 

lack of access to water in time and adequate quantity. 

Their reasons for not to get adequate water is different as has been outlined in table 4.5. 

68% of respondents of Sabure said the major problem is access and control of their water 

source is the primary reason followed by weak distribution management at field level 

reported by 18% of respondents. While in the case of Geleela Dora sample irrigators 

59% of respondents have reported that water shortage from the source is their primary 

reason for inadequacy of water followed by shortage of water pump for 36% of 

respondents as their primary reasons. 
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Table 4.5 Reason for not getting adequate water timely 

Reason Sabllre (N=41 Ge/ee/a Dom 
(N=33 

No. (Yo No. Iyo 

- Shortage from source 3 8 19 59 

-Weak field di stribution management 7 18 0 0 

- Lack of Access to water 28 68 0 0 

-Pump shortage 0 0 12 36 

-Location of plot (tail-end) 2 5 2 5 

-Poor canal network I 3 0 0 

Source: Own survey, 2006 

According t:J informants from the two study areas, the problems for the inadequacy of 

water are almost artificial. That means it is the result of poor water management systems 

of the state agency for equitable access, use and distribution of water for all user groups, 

inability and even lack of interest to resolve dispute and conflicts between different user 

groups having different power structures. 

At Sabure, 68% of respondents reported that they do not get adequate water primari ly 

because of lack of access (Table 4.5 above). The problem is legalistic and artificial rather 

than actual water scarcity (because of difference in supply and demand), but it is so 

because of deliberate action by powerful irrigator (Aura Melka State Farm) in the area. 

The state farm is doing this also because of change in production relations in the 

irrigation system of the area. As Boelens, 1998, Mollinga (2003), Uphoff, (1978) have 

noted ''with the introduction of new irrigator groups in an existing irrigation system, there 

will arise serious conflicts as a result of change in production relation, water scarcity, 

change in social power structure etc.". 

As briefly discussed in earlier sections, the Sabure smallholder irrigators get water from 

government main canal under the control of Aura lvlelka state farm legally since 2000 

after informal agreement has been made between the farmers and the state farm . In 

addition, as to the information obtained, the canal has the capacity to irrigate more than 
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1000 ha land. However, during the time of thi s study, the Aura Melka state farm has only 

150 ha under irrigation and the smallholder irrigators have 90 ha under irrigation but ha ve 

a total of 400 ha in the irrigation command arca. Therefore, with thi s condition of 

infrastructure capacity to irrigate and actual area of land under irrigat ion, one can 

definitely asks what makes water scarce [or the traditional irrigators in the area? 

However, the answer is mainly because of absence of better institutional arrangement for 

fair water distribution for all user groups in general and as a result the main hydraulic 

infrastructure has been monopolized by the state farm there and have full conirol over it. 

In this regard, the sad scenario was when it was observed that the basic reason the state 

farm has for its denial to allow the small holder traditional irrigators to fully and 

formally access the government's hydraulic infrastructure and share the management. It 

is because, according to all the informants, the state farm is not totally interested in the 

new smallholder irrigators and the participation of ex-pastoral local communities on 

irrigated crop cultivation. This is not because the farmers are competing the state farm 

with water, but it is because they are competing it with labor and product market. To this 

end, though the researcher has tried to discuss the issue with Aura Melka state farm 

officials they were not cooperative and wi lling to give information. However, through 

informal discussions made with some workers of the state farm the same reasons given 

by the farmers were mentioned. 

The indigenous smallholder irrigators at Sabure made much individual struggles to access 

water legally from the state farm's controlled canal for over ten years from 1990 to 2000. 

Since 2000 they got informal permit from the state farm to access water. This happened 

after they were organized as an association and struggle through it collectively. 

According to the informants from sample irrigators at Sabure, though they are informally 

permitted to legally access water but it is with injustice and unfair preconditions set by 

the state farm. They are allowed to irrigate only during nighttime (6:00 pm-6:00am) and 

not to cultivate cash crops (Tomato, onion, cotton etc). Vice-chairperson of the 

association explained the situation as follows: 
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When we started irrigated crop cultivation in 1990 we used 
to cultivate maize on small plots of land, though the state 
farm was not interested this beginning. During that time the 
state farm was cultivating perennial crops (Orange, 
Mango), and col/on. However Ihe problem and serious 
dispules slarled when we have slarled cullivaling 
horlicullural cash crops (onion and lomalo) and al Ihe 
same lime Ihe slale farm also changed ils cropping pal/ern 
and began producing horlicullural crops Ihe same 10 us. 
Therefore as we were becoming strong, we were able also 
10 highly compete the wage labor supply in Ihe area and 
Ihe produci market. As a result, in 2002, the slale farm 
warned us as unless we totally stopped cultivaling 
horlicultural crops and continue 10 cultivate maize they will 
block the canal lotally. Bul if we agree to cultivale maize, 
Ihe state farm will support us in all aspects including 
plowing all our lands by their tractors and also can get 
waler during day time ". However, we disagreed with this 
precondition and the problem has not been resolved yet. 

According to the vice-chairperson of the Sabure farn1ers' association, though they 

repeatedly appealed the problem to their district government Administration counci l and 

to Middle Awash water resource Administration organization, they could not get 

solution. 

However, the Awash Fentale di strict government officials told, "as the state farm pays 

fees to the state Agency, it has the right to deny the farmers to access. They have no legal 

right to access and use the irrigation infrastructure; they can use through informal 

negotiation with the state farm." This is really a sUIprising scenario the researcher 

observed during this time, when the Govenunent of Ethiopia in its food security strategy 

"expanding and supporting small holder irrigated crop cultivation at agro pastoral areas" 

as its one major strategic direction. 

In case of Geleela Dora smallholder irrigators, as indicated in Figure 4 .6, 59 % of the 

respondents do not get adequate water timely. Here the reason is different from Sabure 

irrigators. Water shortage from the source is the primary reason they reported. However, 

the shortage from the source is not because of natural phenomena. However, according to 

key informan ts, it is because of uncon trolled and unlimi ted water abstract ion using huge 
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water pum ps by few large-scale commercial investors at the head end. So the vol ume of 

the river dramat ica ll y decreases during main cropping season. According to them "The 

few large investors by extracting water for their large land size; we could not get wa ter 

for less than a hectare of plots we have". 

Generally, a ll the prevailing situation in the water sector at both the study areas depict 

that there is a great water management problem at the Awash valley as a whole for 

peaceful and sustainable irrigation development in the area 

Table 4 .6 Frequency of production in a year by sample irrigators 

Frequency of production Sabure (N=41) Geleela (N=33) 

in a yea r: N % N 0/0 

Once in a year 41 100 17 52 

Twice in a year 0 0 16 48 

Source: Own Survey, 2006. 

Among others, ability of double cropping and above, timely sowing and freedom to 

choose and cultivate one' s own prioritized cropping pattern, are the most important 

attributes of an efficient and sustai nable irrigation system (Mollinga, 2003, Ostrom 1976, 

Boelens, 1998). Table4.6 shows the opinions of sample irrigators at the two study areas 

about those attributes at their respective irrigation systems. Almost all in Sabure and 39% 

in Geleela Dora of respondents from all sample househo lds have reported that they 

cultivate only once in a year, wh ile 61 % of respondents from Geleela Dora scheme able 

to produce twice per year (double cropping) .At the same time, 76% and 61 % of 

respondents do not sow their crop timely at Sabure and Geleela Dora 

respectively(Table4.7) . 
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Figure 4,7 Opinion of farmers on timely sowing of the crops 
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Another important aspect in the artifi cial wa ter scarcity at the study area is its li ke ly 

impact on the pattern of crop production cropping pattern may depend on many facto rs 

among others ava il ability 01 water (in time and quantity), worki ng cap it al (finance, 

technology, labor), market ava il abi lity, social factors, etc. To this end , interviewed 

households from the sample areas, 7 1 % in Sabure and 50% in Geleela Dora reported that 

they have no freedom or are unable to cu ltivate their prioritized crops, wh ich can grow in 

the area in one way or another (Table 4 .7). 

Table 4 .7 Opinion of farmers on their rights to cultivate according 
to their priority 

Did the farmer has right Sabure (N=4I) Geleela (N=33) 
to cultivate own prioritized crops N 0/0 N % 

Yes 12 29 15 47 
No 29 7 1 18 53 

Source: Own Survey, 2006 

At Middle Awash as a whole includ ing the case study areas, the smallholder fa rmers have 

well developed commercia l mentali ty through production of horticultural crops, mainly 

tomato and onion. However, they faced problems to cultivate these crops. As shown in 

Figure 4.8 above, water scarcity and lack of working capital at Sabure respectively and in 

Geleela Dora, water scarcity, lack of working capital and lack of access to market are the 

major constraints for the farmers at the respective study areas not to cu ltivate their 

priority crop types at different levels. For example, at Gelee1a Dora Scheme from the 33 

sample households interviewed, 76% are cultivating only maize, while 24% are 

cultivating onion and tomato on very small plots because of the reasons they have 

outlined above. According to them, these crops though profitable for them if cultivated, 

their production is capital intensive, they need more water than maize and their 

production season coincides with the main cotton production season of the large-scale 

commercial investors at the head end. Thus, as discussed earlier, during thi s period the 

volume of Awash River decreased below natural gravity level and therefore, it is unable 

to get water for the smallholder irrigators. 
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The same is true for Sabure irrigators too. The state farm does not allow the fanners to 

cultivate the same crops as it is cultivating. Otherwise, they have to cultivate the crops by 

jumping the main cropping scason for these crops (on ion and tomato). But, during thc 

off-season for those crops, sowing them will result in very low productivity due to high 

pest and disease infestations. 

In this regard, one important advantage of irrigation for crop cultivation is for increased 

crop productivity at normal condition (Mollinga, 2003). However, because of the 

aforementioned problems the farmers faced for adequate water, they could not fetch 

expected higher yield from their irrigated crop cultivation. Table 4.8 below shows the 

summary of crop productivity in unit per hectare of land for the various crops grown at 

the two sample schemes. 

Table 4 .8 Actual and expected productivity of crop types under 

irrigation in the two schemes 

crop type Present actual yield in Qn/ha Expected normal 

Sabure Geleela Dora yield in Qn/ha 

(Qn/ha) (Qn/ha) 

Onion 64 30 100-200 

Tomato 62 " 150-300 )) 

Maize 18 25 100-150 

Source: Own Survey, 2006 

As the survey result shows in table3.8, it is possible to compare the actual productivity of 

the crops with the normal expected yield under irrigation. However, one might explain 

for the present low productivity at these sample schemes because of factors other than 

water, like soil ferti lity level, the researcher found from Werer Agricultural Research 

center's Soil section that this is not the case. Soils at Geleela Dora are rich in fertility 

naturally and do not need fertilizer. The crops productivity at Geleela Dora is seen to be 

lower than that of at Sabure. But this difference is nothing more than showing only the 

difference in the level of water scarcity at the two schemes. 
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Finally, to summari ze the di scussion on thi s sec tion I wo uld like to quote one important 

concluding remark made by (Bruns, 2005) stated as fo llows: 

As competitiun for waler grows among lIser group, lI 'olcr 

and water management organizations seek beller 
institutional arrangement for coordinating use and 
resolving conflicts. Done right, water rights reform can 
secure access to water for existing users and offer 
equitable ways to meet additional water needs or demands 
establishing institutional arrangements to clarifY rights and 
settling disputes. 

The researcher believes the above remark to be taken as a solution to fill the existing 

institutional gap in water sector at Middle Awash and get smooth func tioning of the 

irrigation systems. 

4.4.2 Institutions o f Land Tenure 

Regardless of the national policy of resources in which the right of ownership of all land 

is exclusively vested to the state and the people of Ethiopia, the land tenure system that is 

widely accepted and understood by the Afar pastoralists is communal ownership right. As 

Asegid (2002) clearly pointed out in his study on "managing common property resources 

in Gewane Woreda", there is a gap between the statutory (de-jure) and the customary (de­

facto) property system in the Afar region. (see table 4.9). 

Table 4.9. Gaps between statutory (de-jure ) and existing in fact 

(de-facto) tenure systems in Afar. 

Resources Property Systems 

Private National Common Open access 

Land( irrigable) De-jure. De-facto. 

Enclosure De-facto De-j ure 

Well, pond and spring 

River water De-jure. De-facto. 

Wet land De-jure. De-facto. 

Source: Adapted from Asegid, 2000 
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This survey result revealed that the communal ownership of land (especially irri gable 

land) at clan level was high ly threatcncd by the increas ing process of private enclosure of 

cultivable land by clan mcmbers. The land holdings per houschold varies from 1- 10 ha 

and 0.5-28 ha at Sabure and Geleela Dora schemes respectively and with an average 

holding of 3.7 ha at Sabure and 2.6 ha at Geleela Dora. [n this regard, 92% at Sabure and 

79% at Geleela Dora got their irrigable land through free clearing of their clan land while 

the rest, 8% at Sabure and 2 1 % at Geleela Dora got their land through allocation by thei r 

clan leaders. 

4.4.2.1 The link between Land acquisition & land size with household 

production factors endowment 

In this study, one important finding is that the introduction and there by the participation 

of the local communi ties in irrigated crop cultivation has resulted in gradual degradation 

and weakening of the past strong social institutions of mutual help, resources use and 

management and other rituals of the Afar community. It creates social differentiation in 

terms of access to irrigable land for the majority of the poor and particularly for the 

female-headed household clan members. Inequa lity both in wealth accumulation and 

access to and size of land holding by sample households is said to be one reflection of 

social differentiation. 

At the two study areas, access to irrigable land and land size holding depends on two 

crucial factors. These are availability of family labor and financial capability of 

individual households. To this end, those households with large male family members 

above age of 15 and those who have the means to get money (these are indeed clan 

leaders, powerful elites, good livestock holders) have been able to access and get large 

size plots of irrigable land. This is all because land clearing requires sufficient labor in 

the area. Those who have sufficient family labor and those who have financial means are 

able to have from 4-10 ha of land. Therefore, access to farm land and size of plots 

holding by individuals is highly related to the number of male family labor and financial 

wealth. This has clearly been evidenced. That is from the 74 sample households at the 

two study areas, 73 were male-headed except one female- headed household at Sabure 
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scheme. All intervicwed households having land size one ha and below when asked the 

reason for holding small plots, they all reported shortage of money to hire labor for land 

clearing or lack of addit iona l male r,"n ily members to he lp in land clearing. Therefore, 

according to the community info rmants. "any clan member as far as he/she has the 

capacity in one way or an other, he can clear and hold his private land unlimitedly from 

his clan land" . Thi s was true upto the time of this study. 

It was found that the present communal ownership of land tenure system at clan level 

failed to respond to the new and dynamic land use systems. This resulted in social 

differentiation in different aspects like inequality in access to irrigation, wealth 

accumulation and living conditions. It also proved to have clear negative impact on the 

sustainability 0 f the smallholder irrigation development at the two study areas. In this 

regard, Ostuka (1995) noted, "even though crop cultivation has a potential advantage 

over pastoral land use, it is difficult to disseminate sedentary irrigation agriculture under 

traditional communal land ownership". This means that unless communal ownership of 

tenure system is changed to individualized tenure system (irrigable land) by securing 

private land righ ts, it will have greater impact on individual decisions to the various 

investments in irrigation activities. 

The survey resul t showed that the majority of the interviewed sample households 

believed that they are not secured in their present irrigation activity under the communal 

land tenure system. Accordingly, 68 % at Sabure and 77% at Geleela Dora scheme need 

formal individual land reallocation of all irrigable clan lands under their respective 

territory. To thi s end, when asked their opinion about by whom they prefer their clan land 

(irrigable land) shall to be reallocated and distributed, 79%(Sabure) and 91 %(Geleela 

Dora) of respondents reported that, it is better, if done by their clan leaders and elders 

through their customary rules supported by local governments. Whi Ie 2 1 % from Sabure 

and 9% from Geleela Dora told that the land allocation and distri bution at individual 

level is better if done by goverru11ent as has been done at other high land Regions of the 

country. 
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4.5. SUPPORT SERVICES FOR SMALLHOLDER IRRIGATION 

DEVELOPMENT& MANAGEMENT 

As it is we ll known, irrigat ion technology for crop cu ltivation is a complex practice, 

especially for those smallholder subsistence farmers (Mollinga, 2003, Boelens, 1998). 

Smallholder irrigators badly need adeq uate institutional support in many aspects 

including provision of infrastructure (hydraul ic infrastructure), provision of agricultural 

inputs (improved seed, fertilizer, pesticides, and farm implements), extensions service 

and provision of credit services among others. 

At the two study areas, the districts· pastoral and agropastoral offices provide supports 

and services for smallholder irrigators though it is not adequate. The offices provide 

improved seed(only maize) and extension serv ices. Werer agricultural research center is 

also an important government institution in the area supporting the farmers through 

provision of improved seeds( onion, tomato, sesame, Groundnut, forage, sweet potato), 

training, technical ass istances and others. In addition, FARM AFRICA, an international 

NGO working in Gewane district supports farmers in Gelela Dora scheme in various 

ways. 
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4.5.1. District Agriculture Offices 

All the distri cts at middle Awash, southern Afar region have the following organizat ional 

structure. 

Figure4.9 Organizational Structure of District Agricultural Office 

Livestock Rural Development coordinating office Head 

Livestock & 
Cooperative Rural water and Disaster 

1 
Agriculture and 

Organization and environmental mineral preventio n of 
ess 
k 

coordinating office Protection office development prepardn 
desk main des 

Extension Regulatory desk 
coordinating desk 

Source: Awash Fentale Agriculture Office,2006 

In Middle Awash including the two study districts, there is no a particular and 

responsible irrigation institution stood behind the indigenous smallholder irrigators. 

Unlike other Regional States of Ethiopia, such as Oromia, Amhara& Tigray, there is no 

irrigation desk in the structure of government administration, especially in the Rural and 

Agricultural offices at distri ct and local levels (see figure4.9). Sample households have 

reported during the interview "as we have no capacity to invest for modern hydraulic 

infrastructure, we are using traditional diversion structures and poor canals which are 

vulnerable for frequent damage, siltage and poor water delivery". 
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Therefore, according to all interviewed sample households especiall y at Geleela Dora 

Scheme, they badly necd irri gation infrastructure, main ly high capacity watcr pump morc 

than any other types of supports. 

Extension Service Provision 

Al though extension service has been provided for the farmers in the study areas, it is not 

adequate according to the irrigators. Development agents ( DAs) have been assigned for 

them for technical assistance in their crop production. However, the DAs have no 

knowledge and skill in irrigation to assist the farmers. The other extension service 

provided by the district agricultural offices is improved seed and fertilizer supply. 

However, the improved seed provided by the agricultural office is only Maize. Ninety 

one percent of sample households got improved maize seed from their district agricultural 

office including farm implements like hoes, cutlasses and shovels. But at Sabure 

irrigation scheme, as 76% of them are cultivating cash crops (horticultural crops), they 

did not get seed supply from their respective government agriculture offices. Informants 

told as "the district agriculture office pressure us to cultivate maize rather than 

horticultural crops. The office said, horticultural crops are not included in the extension 

package of the program and so seed can not be provided". Therefore, 83% of respondents 

at Sabure told they got seed and chemicals from market while 9% of them have prepared 

their own seed by getting training for own onion and tomato seed preparation from Werer 

Agricultural Research center which is found in Middle Awash. 

Credit Service Provisions 

There is no credit providing institution in the study areas either from government or non­

government organizations. Even there are no local traditional institutions providing credit 

for individuals. As a result, from interviewed all sample households, 95% at Sabure and 

97% at Geleela Dora reported that they never have got credit for farm operation so far 

from any source including from individuals and relatives. When sample households 

asked: Do you need credit for your farm operation?, 100% from Sabure and 50% from 

Geleela Dora said "yes". Here the percentage of farmers who need credit at Geleela Dora 

is lower because of difference in the type of crops produced in the two areas. As the crops 

at Sabure are cash crops, they are capita intensive cultivation per hectare of production 
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and are greatcr in cos t than malzc cultivation. This is why as ciiscusseci carlier that 

sharecropping arrangements observed at Sabure schemes because of financial shortage. 

Marketing 

Related to thc production of high value horti cultural crops using irri gat ion is thc issue of 

marketing (FAO, 2006). If high returns are to be realized from the marketing of 

perishable horticultural crops, then there is a need for easy access to markets and an 

organized marketing strategy and conducive physical and social environment. As to the 

marketing outlets, 95% at Sabure and 50% at Geleela Dora Schemes, their product 

market outlet is on farm sale, while 95% at Sabure scheme their buyers are traders 

coming from out side and at Geleela Dora Scheme, 90% of the sample households 

interviewed reported that their buyers are the local communities from their villages and 

neighboring localities (Figure4.l 0). 

Figure 4. 10 Marketing outlets at the study areas by number 

All Sabure Geelala Dora 

Source: Own Survey, 2006 

o Outside traders 

[;3 Loca I communities 

o Consumers at nearby 
towns 

This difference in market outlets at the two schemes is because of difference in the nature 

of products at the two areas. In this regard, at Geleela Dora, the local communities as a 

whole are also benefiting from the irrigation scheme by getting grain to buy from where 
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they used to buy in the past by traveling long di stances to high land markets out ot' their 

regIon, 

Table 4.10 Product Marketing Condi tions at the Two Sa mple Schemes 

Marketing activities and farmcrs Sabul'c (N = 41) Gelccla Dora (N = 33) 
perception indicators 

No. 0/0 No. 0/0 

I) Method of sale; 
- On farm sale 31 96 18 90 
- Take up to the buyer 2 4 2 10 

2) With the help of brokers? 
Yes 30 100 4 II 
No 0 0 16 89 

Source: Own Survey, 2006 
The Sabure Scheme is very close to the main Addis Ababa-Djibouti asphalt road and to 

the Ethio-Djiboulti railway, which both are 45 km away from the scheme and linked with 

all weather good feeder roads. This makes access to potential markets to Nazareth and 

Addis Ababa cities and traders can easily came from those cities to their locality to buy 

and collect horticultural products from the Scheme. 

However, this possibility of access to market by the farmers at the Sabure scheme is not 

by withstanding the major challenges they faced in the marketing process of their 

product. Absence of conducive social environment is their major challenge. The presence 

of unwanted market brokers (according to the farmers) and marketing complexities made 

by the local and district government administrators are the major problem creators and 

sources of greater marketing burdens on the fanners. 

As shown in table 4.10 above, all interviewed sample households in Sabure have reported 

there are market brokers between them and the buyers. When asked their perception 

about the marginal profit taken by the brokers, 62% of respondents have said they 

believed that the brokers take more profit (Figure4.ll). 

70 



Figure 4.11. Perception of farmers about the marginal profit taken 

by market brokers at the study areas 
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Accordi ng to My key informant, farmer and vice chairperson of the Sabure farmers' 

Association, has explained the situation very bitterly as: 

We are very discouraged and seriously troubled by the 
unnecessary markeling complexilies made by Ihe local and 
districi governmenl officials, the local (kebele) 
administrative officials and their allies brokers (delalas). 
There is no justice al all. We are ill-Ireated by the 
officials. We do not need brokers because the traders 
comingfi'om Addis Ababa know us. They know a/ready the 
harvesting period 0/ our crops. There is no problem 0/ 
in/ormation. But the brokers being supported by Ihe district 
government officials forced us to pay 200-300 Birr 
commission per one Isuzu car enlered 10 our farm. The 
finance office asked us un/air and unreasonable sale lax, 
we have to pay/or the police also but we do not know why? 
Even we cannol sell our product taking to Nazareth and 
Addis Ababa because the brokers spoil our market 
deliberately coming with us. The other major problem is, 
the price is totally determined by the brokers making 
agreement with the traders much below the market price. 
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Figure4. 12 Opinion by farmers on the price they get for 

their product at the study areas 
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In the case of Geleela Dora scheme, lack of transport is their major problem for 

marketing. Though the scheme is very close to the main Addis Ababa-Dj ibouti asphalt 

road and Gewane town, which is only 18 krn away, there is no feeder road to the Scheme. 

Therefore, they face problems to transport their perishable horticultural crops timely. 

This is another reason as to why they refrain from producing horticultural crops and 

fo rced to cultivate unprofitable Maize crop in addition to the water shortage. 

4 .5 . SOME IMPLICATIONS OF SMALLHOLDER IRRIGATION 

DEVELOPMENT AT THE STUDY AREAS ON THE COMMUNITIES' 

LIVELIHOOD AND HOUSEHOLD LEVEL FOOD SUPPLY 

This section discusses the last objective under this study paper. That IS, it tries to 

elaborate what implications have the recent development of the smallholder traditional 

irrigation system on the general livelihood of the communities who were before 10- \ 5 

years used to follow a full y pastoral way of life; its impact on irrigators' household level 

food supply and welfare conditions and impact on household income generation. This 

aspect of irrigation development is what Mollinga (2003) explained it as " irrigation 

technologies have social effect" . 
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4 .5.1. Change on Communities Perception and attitude toward 

the Value of their natural resources (land and water) and 

toward life itself. 

Through its soc ial effect (as Mollinga,2003 noted), smallholder irrigation development by 

the local communities at the study areas since the past 10-15 years, has becam e as cause 

for a turning momentum on the life of the Afars both at community and indi vidual levels 

in study areas. 

According to the survey result, the community's perceptions and attitudes towards life in 

general has been changing in a visible way-changing perception on life from traditional 

to modem way of thinking. According to the people, in their traditional pastoral 

production system "life was simple". This was because the production system by itself 

requ ires simple production relations by its very nature. However, currently, situations are 

changing because of dynamism in land use and production system. A new production 

system has been introduced. That is mixed sedentary irrigated crop cultivation and 

livestock production. Therefore, as a result a different and new production relations have 

bet:n introduced (as Mollinga, 2003 noted) other than the one used to be in the pastoral 

production system. My key informant from Geleela Dora scheme, explained the situation 

as follows: 

Previously, when we used to follow and practice fully pastoral 

production system until mid of I 980s, life was simple for us, 

because our production system did not require complex relation 

of production. That means, the traditional livestock production 

system do not require skilled labor and extensive laboring and 

capital investment. Therefore, there was no need for us to have 

wider and extended social relation with external communities 

and institutions outside our territories. Accordingly, we used to 

be isolated our selves from the external world outside our 

territories and made confined in to narrow boundary. However, 

these days things are changing, we are entering into a new 

productions system with a new production relations. Unlike our 
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past pruductiun ,Iystem, the new production ,Iystem requires 

technical skilled and intensive labor participation and capital 

investment and also demanding wider social interaction beyond 

our territories for all these requirement the new production 

system is demanding-input supply, market search for au/' 

product, labor requirement, need for external support and for 

others, Therefore, as a result of the all demanding process in the 

new production system, our perception and attitudes towards life 

has been changed together-change toward modern way of life, 

Development of private thinking in resource management (irrigable land), gammg 

experience of saving money in bank which seems to be a recent phenomena in the rural 

Afar communities, house building in towns, loose of individuals responsibility at 

community level and more emphasis at household level, sending their children to formal 

schools are some of the reflections of modernity thinking in life observed at the study 

areas and middle Awash as a whole. 

4.5.2, Contribution to Household income generation and Food 

Supply 

Contribution to incomes:-

The development of the smallholder irrigation schemes have resulted in substantially 

good income for the smallholder local farmers . In Sabure Scheme, the incomes are as 

high as 10,000 Eth Birr per farmer per year, while the figure is 6000 in Geleela Dora 

scheme. But the fi gures seem to be smaller. This is because those farmers that are 

interviewed might have underestimated their incomes they got from irrigated crop 

cultivation for fear of the government tax or it may be related with government support 

for them. The information obtained from neutral key inforn1ants, farmers get income as 

high 15,000-30,000 Eth Birr per farmer per year in Sabure cash crop producing scheme. 

In this regard however, one important observation possible to see from this survey data is 

that there is a great variation in income farmers got. For example, in Sabure, the average 

annual income from irrigation activity is 5320 Birr with high standard deviation( 2076 ) 
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from the average and it is 4256 Birr annual average income (with 1494 standard 

deviation) in Gelee la Darn. The greater difference in income rece ived by the fanners in 

both schcmes is mainly attri buted to differencc in types of crops culti vated and the other 

is attributed to plot size difference irrigated by farmers. 

Contribution to Household food supply: -

As has been shown earlier, in Table4. 1, average livestock holding by sample households 

in the study areas is much below the average threshold for survival of households in the 

areas. According to the information obtained from the community and Gewane & Awash 

fentale district government officials, relief program through food Aid is the main source 

of food supply for the majority of the people in the district in the last 10-15 years. 

However, at the two study irrigation schemes, interviewed household irrigators reported 

that they are relatively better off than the non-irrigators in their localities and districts in 

terms ofliving conditions and household food supply. 

Table 4.11 Major Source of sample households' food supply 

Major source of Household food I Sabure *41( Geleela Dora (N =33)-
supply N % N % 

- Livestock production 
-Irrigated crop production 7 16 6 7 
- Food Aid 32 78 22 78 

2 5 5 IS 
Source: Own Survey, 2006 
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Figurc4.13 Opinion by farmers on the contribution of irrigateu crop prouuction to 

their houscholu food supply and incomc 

All Sabure Gelal Dora 

. Contribution of irrigated crop production (Yes, No) 

Source: own Survey, 2006 

As shown in Table 4.13 above, 78% of the interviewed households at both schemes of 

Sabure and Gelee la Dora have reported irrigated crop production and activities related to 

irrigation (employment) is their main source of food supply for their households, while 

16% at Sabure and 7% at Geleela Dora respondents have reported income from livestock 

production is their major sources for their household food supply followed by crop 

production. 85% in Sabure and 94% in Geleela Dora of interviewed sample household 

reported, irrigated crop cultivation has a great contribution for their household's food 

security either through production of consumable crops or through grain buying by the 

income they derived from sale of cash crops and wage employment in the schemes. In 

addition, 84% of respondents at both schemes when asked their over al l opinion about 

their living conditions; reported that it has been improved after they started participating 

in irrigated crop cultivation. Where as 13 .5% and 6.3% of respondents at Sabure and 

Geleela Dora schemes respectively, reported that no change has come at all in their living 

conditions from the time they were before the schemes. (Figure 4.14). 
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Figure4.14. Opinion by farmers on their living conditions after they 

have started irrigated crop cultivation 
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CHAPTER FIVE 

5. SUMMARY OF MAJOR FINDINGS AND CONCLUSION 

5.1. SUMMARY OF MAJOR FINDINGS 

Smallholder irrigation development at Middle Awash inc ludi ng the case study areas is the 

result and part of an ongoing politico and socio-economic transformation undertakings. 

Until 1980s, livestock production has been the backbone of the Afar economy when they 

used to pursue the pastoral way of life. Their lives stock wealth was considerable and 

they were almost entirely dependent on it for subsistence. However, this production 

system had been under going pressure over the last four decades and highly aggravated 

since the end of 1980s as a result its vulnerabil ity to environmental stresses. In general 

the changing land use, politico-economic, demographic and institutional conditions and 

recurrent drough ts since 1985 have contributed to the crises of past.oralism at Middle 

Awash (Gebre, 2002; Seid; 1994, Kassa, 2001). 

Therefore, because of these ecological and envirorU11ental CrIses and others external 

factors together with their changing perceptions on the value of their land, the 

communi ties res iding near the two sides of Awash river banks have started crop-livestock 

mixed production system. Sabure and Geleela Dora smallholder irrigation schemes are 

traditional irrigations systems initiated by the Agro-pastora ls themselves since 1990s, by 

few local irrigators whose number has increased as the people got experience of irrigation 

and working capital. This study has made effort to clarify the state of irrigation 

management practices and the institutional arrangements in the two study schemes. The 

major find ings of the study are summari zed below, according to the research questions 

outlined to achieve intended objectives of the study. 

5.1.1. Irrigation Management Practices in the Irrigation 

Systems 

Establishment and presence of strong irrigation organization for both modem and 

traditional irrigation system, is very indispensable for efficient and sustainable irrigation 

activity. Smallholder irrigation is a recent phenomenal that came in to being in the two 
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study areas as an adaptation strategy to combat with the recurrent drought effect in the 

area. There is no form al water users Association established. But in Sabure irrigation 

scheme irrigators havc establi shed agricu ltural production association ~lI1d got ce rtifi ca te 

from the Regional Cooperative Bureau since 2002, whi le in Geleela Dora they have 

informal irrigation organ izat ion. 

At both schemes, the basic Afar traditional resource management principles and 

institutions were used for the management of irrigation. Lack of formally estab li shed 

WUAs at the two schemes had resulted in more impact for problems coming from outside 

than from inside the schemes. 

The water committee (leech committee) organizes the members for canal cleaning and 

maintenance through resource mobilization. Members contribute money annually and 

labor as needed for these operations. However, as members contribute money and labor 

equally based on people rather than based on plot size by the internal rule set by the water 

committees, Irrigators having small plots at Sabure scheme have strong complaint. 

Due to lack of experience in irrigation and financial capability by the irrigators at both 

schemes, the on farm charmel design and network is too poor. These problems together 

with problem of land leveling are major problems in their traditional irrigations system 

through its effect in low water delivering capacities, frequent canal break off, flooding 

and frequent si ltatiion problems. The problems are creating greater burden fo r ilTigators 

on besides shortage in water received to their plots, faced with higher operation cost. 

5.1.2. Institutional arrangements and Challenges 

Lack of better institutional arrangements (for water and land) at Middle A wash as a 

whole including the case study areas is the major challenge for the productivity of the 

smallholder irrigations sub-sector during the time of thi s study. 
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The sole government institut ions at Middle Awash (Awash Basin Water Resources 

Administration) in charge of all water management issues (control, al location and 

distribution o[ water [or users), has bcen seell to be unable to respond to the new 

additional water demand by the indigenous small holder irrigators, This is because the 

legal and institutional framework designed in the Agency's water law and policy since 

1960s did not take in to account the present indigenous small holder irrigators and still 

not been adapted to the changing situations. 

At basin level, water for irrigators is available only through State Agency's concession 

for large commercial farmers-concession of water through water-use right permit. Water 

is allocated for users according to water fees paid. 

Though the indigenous smallholder farmers were informally entitled to use water freely, 

they are not secured to access water as they are made to compete water with those large 

commercial farms who were permitted to use water unlimitedly as far as they paid fees 

for the state agency. Therefore, these types of water-use institutional arrangements have 

led to a skewed and inequitable water distribution system, which only benefiting the large 

commercial fanners. 

Therefore, the presence of institutional gap in the water sector has resulted in artificial 

water scarcity for the smallholder irrigators in the two case study areas. 

Lack of access and control of their source of water for Sabure and seasonal scarcity of 

water for Geleela Dora schemes has affecting the productivity of the small holder's 

irrigation and also has influenced the types of crops they are producing. That is, though 

the farmers have developed commercial mentality, they are forced to cultivate 

unprofitable crops. 

The present communal land tenure system in the area seems to be another obstacle for the 

sustainability of the smallholder irrigation systems. lrrigable land acquisition of farmers 

through free clearing the communal clan land became source of social differentiation. 

80 



Opposition from those who lack the means and capac ity to clear land fo r irrigat ion and 

interest diffe rence between gro ups of clan members on the land use system of thei r 

co llective land is onc arca of con fli ct and so highly threa tening the sustainab ility of thc 

smallholder irrigation system. In thi s regard, accord ing to in terviewcd sample 

households, the majori ty of them suggested formal land reallocation and di stribution for 

individual clan members is indispensable. 

5.1.3. Support Services provision 

Lack of intuitional support and service provision from outside is another challenge the 

smallholder irrigators faced. The farmers badly need support in irrigation infrastructure 

construction, water pump and technical support provision. Lack of credit providing 

institution in the area is also major constraint to finance their irrigation activities 

especially for cash crop producti on. Extension service provision is not adequate also. 

5. 1.4. Con tribution of Sm allholder irrigation t o Household 

food Supply a nd Incom e ge n eration 

Notwithstanding the many challenges faced by the irrigators, smallholder irrigat ion has 

contributed much for the farmers at the two study areas. Increased household income 

through production of high value horticu ltural crops and better access to ho use hold food 

supply through product ion, purchasing by income gained by crop sale and employment in 

the schemes, were the major contri butions of the smallholders' irrigation to households in 

the schemes. 

5.2. CONCLUSION 

The study used the socio-technical approach to irrigation technologies as theoretical 

conceptual framework in examining management practices and institutional arrangements 

A number of concussions are drawn from findings of the study using the theoretical 

notions like social requirement fo r use, soc ial effect and social construction. 

Smallholders ' irrigation management at the two study areas is poor. Besides lack of 

irrigation experience, poor water management at basin level in Middle A wash is another 
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problem. Because of inefficient River wa ter management in the State's Water Agency at 

Middle Awash i. c. poor irrigation coordi nation, skewed water al location and di stribution 

fo r different users at different level of manageml:nt capac ity, and inabil ity to resolve 

conflicts over water have resulted in artifi cial water scarcity for the smallholder irrigators 

at the sample study areas. This artificial water scarcity has seriously affected the farmers 

choice of crop and cropping pattern, time of sowing and also on the productivity of the 

small holder irrigation sector. It is possible to conclude that the problems related to 

irrigation management in the study areas is more of legalistic and institutional. The legal 

and institutional framework of the irrigation sector in Middle Awash, starting with the 

creation of Awash valleys Authority (AVA) in 1960s and the subsequent expeditions of 

water law and its regulations has been still on work with out adaptation and reforms. 

These past water laws and policies of the state Agency which are stilI working at present 

are in a new context of the country as a whole and Middle Awash in particular than the 

eontexts in the past or those years. 

Things have changed now with new social, political and economIc contexts. Since 

1991/92, the new EPRDF governments of Ethiopia has adopted free market economy, it 

has returned some of the ex .. state farms to the local Afar community; As a result at 

middle Awash, medium and large scale private irrigators and smallholder irrigators have 

been introduced as a new actors in the irrigation sector in addition to the state farms. 

Therefore, a new-unbalanced social relat ion of power has been introduced. This has 

produced unequal water distribution as well as legal technical conflicts over the access 

and distribution of water. 

Development of smallholder private irri gation activity on communal land Tenure system 

is highly threatening the individual investment decision and the sustainability of the 

sector. This is because decision on the future land use system of the communal clan land 

is vested on clan leaders and all clan members and so the present communal land use 

may be decided to a different land use and tenure arrangement against the interest of the 

present irrigators like leasing out the whole clan land for investors at any time by the clan 

leaders and other clan members decision .. 
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Finally, the researcher suggests the following important notes for the susta inabil ity, 

efficiency and product ivity of the smallholder irrigat ion sub-sector in particular, and 

private irrigat ion sector in genera l in Midd le Awash. 

The institutions that influence access to water matter for many reasons. Improvement in 

households' food supply through increased irrigation productivity at the study areas 

greatly rely on availabi lity of water timely and in adequate quantity. Therefore, access by 

indigenous smallholder irrigators to water must be insured, which implies granted 

collective access to irrigation. 

Establishing better institutional arrangement to the water sector and irrigable land is 

highly required to clarify rights and settling disputes. 

Therefore, the State Water Agency in Middle Awash has to adapt its institutional 

frnme\vor:~ "\v ith th . .: t..: ~ 1~ill~1;~1~ c:rcw1lstances In the area in relation to water use. The 

agency has to react to the new additional irrigation water demand created by the 

smallholder irrigators. It has to design new policies and regulation systems for equitable 

water allocation and distribution system and for efficient irrigation management 111 

general. The State water Agency, the Regional &Local government administrat ions and 

other relevant stake holders have to be coordinated and work in co llaboration in all 

aspects including designing and planning of water use policies and regu lations for the 

smooth functioning and efficiency of in irrigation systems in the area. 

In addition, the Smallholder irrigators at the study areas and others in Middle Awash 

badly need institutional support and service provision mainly from Regional and local 

governments for their irrigation activities. This helps to ensue that the powerless and poor 

smallholder irrigators realize tangible benefits from using water. This is possible only if 

the traditional irrigators have the means-financial and technological to develop better 

irrigation infrastructure to use the water productively, provision of services to the farmers 

such as credit service, adequate extension services, technical assistance and training and 

provision of other incentives are the major intervention areas among others. 
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Annex-I household leve l Questioner 

Addis Ababa University 

Regio nal and Local Deve lopment Study 

Irrigation Management and Institutional Arrangements: The Case of 

Two 

Small Holder Irrigation Schemes in Middle Awash 

Household level Questioner 

Instructionllnterview Guide 

I am conducting a survey to find out what irrigators and other stakeholders think about 
the institutional setting, management and challenges of Gleela Dora kebele of Gewane 
wereda and Sabure kebele of Awash Fentale woreda Small-Scale Irrigation System. A 
representative sample of beneficiary households in the irrigation system has been selected 
for interview in this study. This will give you the opportunity to 'have a say' and your 
taking part will make a great contribution to the study. 

Tell the respondent that the result of the study, including his suggestions will help 
stakeholders in the irrigation sector and policy makers to take useful and appropriate 
measures to improve the institutionalization, management, productivity and sustainability 
of the irrigation systems. Inform himlher that everything he/she says will be treated 
confidentially. No names will be attached to any information he/she provides. Thereafter, 
request him/her kindly to provide us with genuine responses. 

Specifically, Dear Enumerator: 
I) Make a brief introduction to each fanner before starting any question 
2) Introduce yourself by greeting a farmer in the local way, tell him your name, and 

make clear the purpose of the questionnaires 
3) Weight until agreement is shown 
4) Ask each question clearly and patiently unti l the farmer understands your point 
5) Please probe the interviewee to give accurate responses when you think the 

question is sensitive and he/she is reluctant to respond 
6) Please fill out the questioners according to the farmer's reply; don ' t put your 

Opll110n 
7) Please circle multiple ' yes' responses for al questions having choices 

Thank you Alemayehu Eshete 

92 



J. General information 

1.1 Particlliar of lIousehold Member Questionnaire no 

I. wereda 
4. name (head of hOllseho ld) 

6 
No House 

hold 
member 

Family 
member 
r/n code 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 

Family relation 
Head = 1 
Spouse =2 
Son/daughter =3 
Brother/sister =4 
Father Imother =5 
Other relatives =6 
Non relatives =7 

7 8 9 
Sex 

Age 
Male = I 
Female = 2 

2. kebele 3. clan lethni ci lY 
5. family size 

10 11 12 13 
For members For members aged Ifno If yes 
aged 5 years 10 years and above 
and above engaged in 

productive works 
Education Yes = I Reason for Major 
status code No =2 not working occupation 

Educa tion Reason for not 
illi terate = 1 working 
read/write =2 unemployed= I 
primary education =3 student =2 
above primary =4 domestic service =3 
other =5 old =4 

disabled =5 
other reason =6 
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laborer at 
State farm =6 

Occupation 
farmer on own land=1 
livestock keepers= 2 
trader =3 
employer = 4 
labourer at private 
fanmer =5 



15 
No 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 ----
15 

1.2. Accesses to 0 1' use of services for the household 

16 17 18 
Service Distance (km) Does the household uscl 

the services 
Yes = 1 No = 2 

Primary le lementary school 
Juniorl secondary school 
Senior Ihigh school 
Health station Iclinic 
Health center 
Hospital 
Drug storel pharmacy 
Veterinary clinicl service 
Flour mill) 
Market (primary 
Market (secondary) 
Potable water 
Transport lroad network 
Postal service ._---- _ ... _ ...• -._ . . _---_._-1--._--_ .. .. _-----
Telephone service 

19. Do you make a lively hood now from? (Circle multiple 'yes' responses if any) 
19. 1 Animal husbandry 
19.2 crop husbandry 
19.3 share from leased clan land 
19.4 wage from labor employment in farm s 
19.5 permanent employments in farms 
19.6 Trades 
19.7 other (specify) _-,-___ _______ --, _ _ -,--_-:---:--:-

20. Rank the relevant means of line hood in order of importance for the house hold from 
I to 3 (write the corresponding numbers as 2.1 , 2.2, etc) 

20.1 151 

20.2 2"'1 
20

0 o rd - ------­
. J J 

IIA. Irrigation practice 
21. For how many years you have practiced cul tivating irrigated crop? (Answer should be 

in number of years as 1,2, 3, etc) 
22. How many hectares do you cultivate now? Hectare 
23. Which crops you cultivate in 1997/98 cropping season? 

I . Cotton ha 
2. Onion! tomatoes ha 
3. Sesame ha 
4. Maize ha 
5. Other (specify) _ ha 

24. How many times you cultivate crops in a year? 
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I. on ly one time 
2. two times 
3. through out the year 

25. r f only one time in question I I , what is/arc your reasons 
26. Did you sow your crops on time (before passing the sowing date) 

I. Yes 2. No 
27. If no for question no 26, why? 

I. Shortage or problem of timely access to water 
2. Shortage of tractor for early ploughing 
3. [n ability to gate seed early 
4. Hired labor shortage 
5. Finance shortage for operation 
6. Other (specify) :---:-_-.,...,... ____ -:-_--:-_:-=-__ _ 

28. What are the reasons for the problems you state in question 27 
29. Do you cultivate or can you culminate any crop type in the area as per your own 

priori ties and interest? 
I. Yes 2. No 

30. If your answer is no for Qn 29, is there any body in the area who decide or select the 
types of crops you cultivate on your land? 

I. Yes 2. No 

31. If your answer is yes in Qn 30, who decide or select the types of crops you cultivate? 
Give multiple responses of any) 

I. Irrigation conunittee of the association 
2. The state farm 
3. The investors 
4. Large land size irrigators 
5. The clan leaders 
6. The Woreda Agriculture office 
7. Other (specify) -::--::-::--

32. If your answer is no for both Qn 29 and Qn 30, what affect you not to cultivate the 
types of crops you want or prioritise. (Give multiple responses of any) 

I. Water scarcity /seasonality of water availability 
2. Input shortage (seed, chemicals etc) 
3. Labor shortage /seasonality of labor a vio lability 
4. Some crops are capital intensives 
5. Market problem for some crops 
6. Other (specify) -,--_ _ 

33. Please Rank the fi rs t two maj or problems you indicated in an 32 according to their 
relevance: 

33 1st 

33 2nd----

rm. Irrigation management practice 
34. Water Management 

34. 1 What is your source of water? 
I. Direct pumping from ri ver by owri pump 
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2. Direct pumping from river by common pump 
3. By Siphoning from others 
4. other (specify) 

34.2 Which of the following irrigation types you used 
1. flood irrigation 
2. furrow irrigation 

34.3 If your answer for question 34-2 is flood irrigation why you used it? 
1. No experience for furrow irrigation 
2 . Problem ofland leveling for furrow irrigation 
3. Other (specify) 

34.4. Do you get enough water for irrigation? 
1. Yes 2.No 

34.5 If your answer is no for Qn 34-4 what do you think are the reasons? Please 
rank the following in order of importance for you (from I = most important 
reason and the next 2nd

, 3rd 
•• • etc) 

1. Water scarcity b/s oflow volume from the source 
2. Poor coordination of water distribution 
3. Limited access to water-Water scarcity 
4. See page loss 
5. Water theft 
6. I am tail-end iITigator, water does not reach 
7. Shortage of infrastructure (Pump, channel) 
8. Low pump capacity 
9. Unsuitable canal not work for small holder irrigators 
10. Other (specify) -:-:--,--:-

34.6 I know or heard that limited access to water/water scaraty is your problem, 
which of the following are the major causes? Please rank them according 
to their importance for you (start or give 1 = for most important caused 2nd 

... 3rd etc! 
1. Prohibited! denied by the state farm to access freely 
2 . Prohibited/denied by the investors in the area ( 0 gel access freely 
3. Unfair water allocation and distribution by the water committer. 
4. Sholiage of irrigation infrastructure (pump, channel construction) 
5. Increasing number of water users for irrigation 
6. In adequate coordination of water distribution 
7. Other (specify) -;---;--_ 

34.7 What do you feel about performance of WUA Committees in the 
management of water distribution in the scheme? 
1. Enough water is not received? 1. Yes 2. No 

2 . Water is no! received when needed? 
3. Water distribution is unfair? 

1. Yes 
1. Yes 

2.No 
2. No 

34.8 If you answer for Qn 34.7. 3 is yes, which socio-economic groups consume 
or use more water? (Circle multiple responses if any) 
I. Farmers with large irrigable land 
2. Head end farmers 
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3. Farmers who cultivate cash crops 
4. Farmers with large family size 
5. Other (specify) __ _ 

34.9 do you think the water guard distTibute water fairly according to the 
schedule? I. Yes 2. No 

34. IO What are the major management problems related to water distribution in 
the irrigation system (if applicable) (Circle multiple responses if any) 
I. Rules & regulations are not practically implemented 
2. Sanctions not imposed against illegal water users 
3. Rotations are not strictly implemented 
4. Poor coordination of water di stribution by WUAs Committee 
5. Other (specify) _ ___ _ 

35. Infrastructure Management and participation 
35.1 What is your opinion about the internal lrngation organization of the 

irrigation system so that the irrigation system performs efficiently (the 
internal canal net works, waler delivering capacity etc) (circle only one 
choice) 

I. Well organized 
2. Poorly organized 
3. Fairly organized 

35.2 If your answer to the previous quest ion is poorly organized (choice2) how 
and why? (Circle multiple yes responses if any) 
I. Water delivering capaci ty of the canals are low/not adequate in general 
2. The internal .canal deli vering capacity is not uniforn1 for all plots of 

lands and so it is unfairly constructed 
3. Enough water do not reach to Illy plot 
4. Water does not reach to tai l-end user' s head-end-users use more water 
5. There is high water seepage 
6. The canal maintenance is poor 
7. The design construction for the internal canal net work is not suitable 

for small holder individual irrigators 
8. Other (specify) 

35.3 If the maintenance of canals is poor (if applicable) what do you think and the 
causes? (Circle multiple yes responses) 
I. Poor coordination of maintenance activities by WUA committee? 
2. Poor imposition of sanctions on reluctant users? 
3. Reluctance of some members for contribution? 
4. Breaking of canals by illegal water users? 
5. Cost of maintenance is highand not affordable by members 
6. Other (specify) _ 

35.4 Do you participate or contribute in the following? 
I. Canal construction, maintenance, clearing 
2. Pump operation (if applicable) 
3. On member meeti ngs 
4. Other irrigation activities (specify) _ _ _ 

35.5 I-l ow often you participate or contribute in the precious question'S acti vi ti es 
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l. Always as need arised 
2. Some times 

35.6 Over all, which of the following are the major problems you think in the 
irrigation system? Please rank them form I -the most important, 2- 2nd 

important actc as relevant to you. 
I. Access and use of the main and secondary government managed 

canals 
2. Poor internal canal network/poor internal irrigation organization 
3. Flooding problem 
4. Timely access to water 
5. High siltation problem 
6. Poor drainage system and saltation 
7. Shortage of high capacity water pump (if applicable) 
8. Other ( specify) 

IlIA. Land tenure 
36. How did you obtain land for irrigation (circle multiple 'Yes ' response ifany) 

I . Own share allocated by customary rule from clan land 
2. By clearing clan land 
3. Leasing in from others 
4. Inherited from family 
5. Share cropping with others 
6. Other (specify) _-;-_--::-::--,:--:-.,--:-__ ----:--:-:-::-_-:---,----,--

37. From the total land you have in pru11l Qn. 44 how much is? Specify the share 
I. Share from clan land sub division ha 
2. free clearing __ ha 
3. leasing from others in _ ha 
4. share cropping _ ha 
5. other (specify) _ ha 

38. Did you face problem of access to irrigation land 1. Yes 2. No 
39. rfyes for question46, why? Please list out the reasons 
40. Do you support that leasing your clan land to investors 

l. Yes 2. No 
41. If yes for the pervious question what is the reason for your answers? please list them 

down 

42. Who decide to lease or when leasing your clan land for inventors? 
I . clan leaders only 
2. clan Jeaders after consultation with all clan members 
3. clarlleaders and local administrators together 
4. other (specify) 

43 . Which of the following land tenure institutions in your opinion is better so that the 
who le clan members can be benefi ted from irrigable land? 

I . Individual tenu re institution 
2. communal tenure institution 
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44. If your answer is choice I in question 43, who do you suggest the land sub division 
should be done? 

I. by our customary rule only 
2. by government reallocation as done for highlanders 
3. by our customary rule supported by local authorities 

4. other (specify) ----;-""7.""""--;:-:--;-:-;------;,-----::--:---:-----:;-:-
45. Which of the following bundles of right do you have on the land you own (circle 

multiple 'yes' responses if any) 
I. Selling to others of non clan member 
2. Selling to other clan members 
3. Renting to others freely with out influence 
4. Inheriting to others non clan members 
5. Inheriting to other clan members 
6. Inheriting to children (males) 
7. Inheriting to children (females) 
8. Inheriting to wife 

46. How do the fact that absence of clear land tenure policy on irrigable land affects 
small holder irrigator by your opinion? 

I. It discourages us to invest in ilTigation infrastructure and activities 
2. It affects or influence ns to get access to credit using our land as collateral 
3. It aggravates conflict and decrease land productivity 
4. other (specify) _______ _ _____ __ _ 

III n Water rights 
47. Can you access and use water from the govemment managed chalmels? (For those 

near the govemment channel systems) 
I. Yes 2. No 

48. If ycs for Qn. 47 what criteria or obligations you have to fulfill to access and use? 
(Circle multiple responses if any) 

I . Registration and fee paying by directly communicating with government water 
authority 

2. Negotiating with state farms or investors 
3. Informal using from the channels using siphones 

49. If your answer for Qn 48 is choice 2 or 3 what is fare your reasons not to use fonnally 
or legally? 

I. Unable to get permission or denial for registration by the govemment water 
authority? 

2. Because ofiong beauro critic process for registration 
3. High water price and so unable to pay fee? 
4. As the water is our own property I have to use it freely? 
5. TIle state farms or investors prohibit me to use formally? 
6. Other (specify) _ _ _ 

50. From the following bundles of rights which of them do you have on the water in your 
irrigation system? 

1. Access 
2. With drawal 
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3. Management 
4. Exclusion 
5. Transfer 

51. [f you have no rights in all or some of the rights in Qn. 50 what are the main reasons? 
(Circle multiple responses if any) 

I . I have no land right at all on the irrigable land as I am not member of the clan 
2. I have no my own land though I am the member of the clan 
3. The communal customary rules do not allowed me to do so though I am a 

member 
4. I do not know or tried to exercise the rights yet 
5. Though I know that I have the rights the state farm or the influential large area 

cultivators prohibit me to exercise the rights [ have on the water 
6. Other (specify) ______ ,.-..,-__ 

52. Do you feel the govenunent water authority treat you equally with all users (state 
form, large area private producers etc) 
1. Yes 2. No 

lIre. Resource conflict and management 
53. Have you ever faced conflicts in relation to your irrigation activi ties especially on 

land or water? 1. Yes 2. No 
54. [[your answer to Qn 53 is yes, what are the causes? (circle multiple responses ifany) 

I . Conflict over access to ilTigable land with own clan members 
2. Conflict over access to in'igable land with clan leaders 
3. Confl ict over land with neighbor clans 
4. Conflict over land with large investors 
5. Conflict over land with state farm 
6. Water theft 
7. Water scarcity 
8. Competition due to increasing number of small holder water users 
9. Lack of proper control of water distribution by the water committee 
10. Water competition with the state fann or investors 
II . Other (specify) _____ _ 

55. In your opinion, have your internal by laws been enforced (in relation to water 
allocation) distribution conflict management I. Yes 2. No 

56. If your answer is no to the previous question what are the major reasons? Please rank 
the following from 1- most important to 3- least important 
I . WUA committee members are reactant 
2. Users do not respect the decisions of the WUA committee 
3. Lack of external support in water and conflict management 

57. How did tht< conflict you have over irrigable land resolved? (circle multiple responses 
if any) 
I. Througli the customary rules 
2. Through the local government intervention 
3. Through formal court 
4. Through own negotiation with the other parties 
5. Not resolved at all 
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58. If your answer for the previous question is not resolved at all (choice 5) what are the 
reasons you think? (Circle multiple responses if any) 
I . The customary conflict management institutions has been weekend than before? 
2. The local goverriment did not willing to intervene to resolve the confl ict 
3. The local government officials sided to large and influential farmers 
4. Other (specify) _____ _ 

IV. Input-output marketing and support services condition 
59. From where you get seed? (circle multiple 'yes' responses ifany) 

I. Gift from investors 
2. Buying from investors 
3. Buying from state form 
4. Buying from were research center 
5. From woreda agricu burea 
6. Own seed preparation 
7. Other sources (specify) _ ____ ___ _ _ _____ _ 

60. Do you use fertili zers? I. Yes 2. No 
61. Do you use improved seed? I. Yes 2. No 
62. From where you get fertilizers /pesticides (circle multiple 'yes ' responses ifany) 

I. Gift from investors 
2. Buying from investors 
3. From woreda agric-office (specify if buying or gift) 
4. Buying from state farm 
5. Buying from market 
6. Buying from individual merchants in the area 
7. Not used at all 
8. Other source (specify) _ _____ _ _____ _ _ 

63. Who operate on your farm? 
1. own operation with family labor 
2. by employing labourer and own operation 
3. by hiring labour only 
4. other (specify) 

64. If you hire labor in Qn. 63, from where you hire? 
1. from the local Afar laborers 
2. highlanders 
3. both 
4. other (specify) 

65. How is hired labor availability in the area for your farm activity during peak 
period? 

1. adequate 
2. . not adequate, shortage 

66. Which of the following you use as main for ploughing? 
I. Tractor 
2. Oxen 
3. Camel 
4. Other (specify) 
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67. If your answer is by tractor in 5, from where you get? 
1. Support from investors 
2. Rent from investors 
3. Rent from individual tractor renters 
4. Rent from state farms 
5. Own tractor 

6. other (specify) -:--.---:-:--:-::-~-;:-----~-:--:---c:-
68. If you rent in tractor how is the availability of tractor to rent in in the area? Can you 

get at any time or timely when you need for ploughing at peak period? 
1. Yes it is adequate 
2. No it is not adequate 

69. How expensive is the norm of tractor rent in the area in your opinion? 
1. cheap 
2. fair 
3. expensive 

70. If your answer is by oxen in Qn. 66 fi·om where you get oxen? 
1. own oxen 
2. support from other fanners 
3. renting from others 
4. sharing arrangement 

71. Did you get support from the following? (circle multiple 'yes' responses ifany) 
1. Federal government 
2. Regional government 
3. Local government 
4.NGOs 
5. Investors 
6. Water authority 
7. Research institute 
8. Other (specify) -;--;---.-----.--~--__:c:_:__ 

72. If yes for questions I -8, in the previous question what support did you get? 
I. Federal government I. Input supply 
2. Regional government 2. Training 
3. Local government 3. Machinery supply 

(Tractor, pump, sprayer 
4. NGOs 4. Credit 
5. Investors 5. Extension service 
6. Water authority 6. Market search & information 
7. Research institution 7. Canal construction and maintenance 
(Answer should be give as 6 1.1 = I, 2, 3 .. . etc 

62.2 = I, 2, 3 . .. etc) 
73. If you got extension service list them down. 

74 . Where or for whom did you sell your products mostly? (circle multiple 'yes' 
responses if any) 

J. For private ginneries 
2. For ncar by investors 
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3. For state farm 
4. For textile factories 
5. For merchants 
6. Collective exporting with others 
7. At near by market 
8. Other (specify) _-:-::--___________ _ 

75. In which way You sold mostly? 
I. On farm gate sell 
2. Taking up to the buyer 

76. If you sold for investors only, what is the main reason 
I. Forced because of credit or other support relation 
2. No other alternative 
3. Because of good price I get in other (specify) .,------=-__ 

77. Did you faced major problem in marketing of your products? 
I. Yes 2. No 

78. If yes which of the following are your major problems? (circle multiple 'yes ' 
responses 

I. inaccessible to potential market area because of low know how 
2. high marketing costs 
3. unreliable transportation facility or high transport cost 
4. lower price I fetch for my products 
5. higher profit taken by intermediaries 
6. lower prices set by investors or merchants 
7. shortage of market information 
8. other (specify) _ 

79. which of the following are major problems of production for you 
I. Tractor for rent or shortage of tractor to rent 
2. Water pump 
3. Input supply 
4. Labor shortage to hire 
5. Access to credit 
6. Access to market for product 
7. Know how about irrigation 
8. Access to water 
9. Other (specify) -:-.,--'-:-__ .,--_-=-::-_____ _ 

80. Rank the first 3 major problems in question no 79 
I. 1st 

2. 2nd 

3. 3rd 

81. Have you. ever got credit for your farm operation from any source (government, 
fri end, relatives individuals, investors, or local lenders) 

1. Yes 2. No 
82. If yes for question 8 1 from which source? (circle multiple 'yes' responses if any) 

I, Credit institutions (private or goverrunent) 
2. From local government 
3. From investors 
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4. From local lenders 
5. From relatives 
6. From NGOs 
7. From bank 
8. Other (specify) --c:---------------83. Do you need credit for your farm operation 

I. Yes 2. No 
84. If yes for question 83, from which source you speculate most? 

I. Bank 
2. From govenunent institutions (micro credit institutions, regional and local 

government offices, etc) 
3. FromNGOs 
4. Other (specify) ____________ _ 

v. Household income, expenditure and division of labour 
85. Which of the following li vestock you own since the last one year (including animals 

sold and given to others)? please indicate the number owned 
I. Cattle 
2. Goat and sheep ______ _ 
3. Camel _~--:--=-__ --:-:---:--:: 

86. Have you bought animals for restocking in the past one year? 
I. Yes 2. No 

87. If yes for question, no 2 which animals and how many? (Put '0' for not bought) 
I . No of cattle _______ _ 
2. No of goat and sheep ____ _ 
3. No ofcamel _______ _ 

88. Have you sold home animals (own animals) in the past one year? 
l. Yes 2. No 

89. !fyes which animals and how many? (Put '0' for not sold) 
89.1 No of cattle Total price birr 
89.2 No of goat and sheep __ Total price birr 
89.3 No of camel Total price birr 

90. Have you sold milk and butter since the last one year? 
91. If yes in Qn. 90 How much milk and butter you sold in the past one year on average 

please estimate it __ birr 
92. What is the average milk yield in litter per day? __ lit! day 
93. Please estimate the average income you received from the following (income includes 

those received by all family members) 
93.1 sale orown crop birr 
93.2 income' from share cropping __ birr 
93.3 income from land leased out birr 
93.4 share from clan land leased for investors 
93.5 income from labour employment __ birr 
93 .6 income from permanent or contract employment 
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No 

94.1 

94.2 
94.3 
94.4 
94.5 
94.6 
94.8 
94.9 
94.10 

93.7 income from charcoal and fire wood sale birr 
93.8 net income from trade birr 
93 .9 income from other sources (specify) bin' 

94. Please estimate your expenditure on the following items 

Items Amount Reference period Remark 
in birr (year, month, day) 

Food (grain, flour, rice, pasta, oil, Food expenditure sugar, etc) include food 
obtained by aid 

Clothing 
HH equipment and utilities 
Health 
Education 
Religious and cui ture 
Social obligation 
Chat 
Others (specify) 
95. From whIch Income sources as major for your expendIture 0 11 food Items on questIOn 

94? 
1. from livestock income 
2. Income from irrigated agricu lture activi tics (sale of crops, cl1lploymellt, share 

frol11 i nvestors etc) 
3. Income from trade 
4. other (specify) _--:-.....,....,.. 96. Do you think that the irrigated agriculture Icrop cuIti vat ion you involved in ' has 

contributed to your family food security? 
1. Yes 2. No 

97. If your answer is yes for question 12, how is the food security condition when 
compared to the livestock production? 

I. I am more secured in crop cultivation than livestock production 
2. I am less secured than livestock production 
3. I am indifference between the two production systems 
4. I can not compare the two 
5. other (indicate) -:---::-:-:-:--0-:---:---:-------:-:----::---;-98. if your answer in question I3 is choice 2, what is your reason li st them please 

99. Are your family members participate on operations on your farm activities 
1. Yes 2. No 

100. If your answer is yes on question 99, which members participate? 
I. Wife 
2. Male children 
3. Female chi ldren 
4. Other fam il y members 
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101 . If your answer in question 100 is no, why they do not pal1icipate? 
I.Labour shortage for other activities 
2.00 not have cropping experience 
3.Un willing to participate 
4.0ther (specify) 

102. From your family members, which of them participate on labour employment in 
other farms 

1. Wife 
2. Male children 
3. Female children 
4. Husband 

VI. Others 
103. What is your feeding habit as. major? 

1. Mufe with milk 
2. Mufe with tea (ashera) 
3. Injera with wat 
4. Injera with wat and rice and pasta equally 
5. Mufe and injera with wat equally 
6. Mufe with wat 

104 how do you explain your family 's living standard relatively 
compared with that of before you start and pal1icipate on crop cultivation 

1. if has been improved 
2. no difference . 
3. it has been declined 

105. If the drought condition is improved or the rain fall condition is favoured as 
before, do you return back to rearing livestock as before or continuing crop 
farming as major? 

1. livestock rearing as m~or 
2. crop cultivation as major 

106. What is your own general opinion on the expansion of and shift of the pastoralists 
to crop cultivation in the area? 

107. Is there any changes and incidences on relation ships with in your family 
members in the following after you engaged on irrigation agriculture? 

1. Change in division oflabour 
2. Conflicts increased 
3. Failure to fulfill family obligations 
4. others (specify) ________________ _ 
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Annex-II Sample checklist 
1. G I'OUP Discussion Checklist 

1. Irrigation practice aJid management condition 
a. Management of the infrastructure 
b. Management of the water factor 

c. Organization 
2. Institutions, conflict management and support services 

-what are the formal and informal institutions there In relation to irrigation 
agriculture 

formal 
informal 
Importance of the institutions aJld in what way? 

-How you evaluate the prevailing land tenure system in the area as to the 
sustainability and productivity of the irrigation agricultural practice of 
smallholder irrigators 

-What are the sources of conflict in relation to irrigation agriculture in the area? 
(Land, water, other?) 
-How could you manage these conflicts? 
-What are the various traditional conflict man agreement institutions you have? 
And how strong they are now after the introduction of irrigation agriculture when 
compared to the past? 
-What are the basis or criteria to individuals access to irrigat ion water 
-What support you got from different insti tutions? (training, credi t, market, input 

. supply, irrigation infrastTUcture, etc 
2. For Key Infol'mants 

I. How do you manage your irrigation system? 
infrastructure management) design, construction, maintenance, operation 
activities 
water management (acquisition, allocatiol l, distribution, drainage etc 
organization 

2. What are the m<\jor problems you faced (small holders as a whole) in irrigation 
activity? 

legal problem 
finance !credit for what 
irrigation water shortage 
irrigation infrastructure 
land leveling 
input shortage 
market 
in what way are these a problem 

3. For Water Resource Authority 
J. What is the base Irules or criteri a for water allocation to individuals water users (i.e. is 

there form al speci fi cation of water right of al l users for water allocat ion) 
2. Wow do the organization resol ve water disputes alllong users 
3. What is {he clear mandate of the organ ization? 
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3.1 What are its responsibilities? 
3.2 What are the organization 's rules and regulations in irrigation water allocations? 
3.3 What are the management activities of the organization in the irrigation 

- Infrastructure management 
- Construct, design, operation, maintenance activities 
- Water management 
- Allocation, distribution, operation etc activities 
- Cost sharing condition 

4. What looks like your organization level of communications with the different parties 
(water users) in the area? (With investors, state farms, farmers, pastoralists, other user 

. institutions) 
5. What are the responsibilities and obligations of 

I. Your organization 
2. Different water users 
(Aspects of water fees, use rights) 

7. What is the base or criteria for water allocation? 
I. Land size? 

Equity based on water right 
2. Is there equity consideration by the organization in access to and allocation of 

water? 
(i.e. do the organization treat all its clients equally? Are all water users equal 
in the face of the organization? 

8. What is your organizational structure i.e. how is the institution organized 
(Department organization and structure with their responsibilities) 

9. Do you think the organization is effi cient enough to manage the irrigation system in 
the area? If not why? 

4. Interview for local administ"ators agricultural and economic development offices I . how do you perceive the trend of small holder irrigation development in your distinct 
in particular since the last 10 - 15 years 

2. What is the cause for the pastoralists to shift to crop cultivation or to participate on 
irrigation crop cultivation? 

3. What supports you provide for the small holder irrigators 
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