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ABSTRACT 

This study analyses the institutional and organizational arrangements of irrigation water 
management and identijies the determinants of collective action and its effectiveness in 
managing communal irrigation schemes in the districts of Atsbi Wemberta (Tigray region) 
and Ada 'a (Oromiya region), Ethiopia. Results are based on data collected from a survey of 
169 groups (communities) and 22 scheme level focus group interviews. A ll tabias which have 
irrigation projects tltat operated, in year 2006107 are included. Analysis of descriptive and 
econometric methods are used. Analysis of qualitative information supplemented the 
econometric results. 

Our result reveals thai, in Atsbi, over 221.1 1111 of land, there are 14 irrigation schemes wltich 
are used by 1855 beneficiary households. On the other hand, in Ada 'a there are a total of 2059 
irrigation water beneficiaries in 8 communal managed schemes, which irrigate 960.5 1111 of 
land. Each irrigation scheme is a common property resource that is owned and managed by 
the commllllity. In both study areas, each scheme has its own water users association which is 
administered by water users committee. The associations are local institutions which have a 
basic character of authority and by-laws. In addition, water users form groups at each outlet 
(block) level for admillistrative purposes, which are managed by group (block) leaders. They 
are 94 ill Atsbi and 75 ill Ada 'a. III each irrigatioll schemes, rotational irrigation is practiced 
based on counting dates or complaints, but 1I0t based 011 the water need of plallts. 

Tlt e econometric results show that collective actioll is more effective in irrigation water users 
of A tsbi than Ada 'a. We also found evidence for all inverted V-shaped relationship betweell 
II limber of ltouse/lOld beneficiaries and collective action. Tlte findings also il1!p~v tltat 
com/1/unity irrigatioll IVa tel' management can contribute to a more sustaillable irrigation water 
use and as a re5ull ill increasing agricultural production and productivity. Collective actioll 
for irrigation water mallagement may be more beneficial and more effective ill areas witlt 
illtermediate number of beneficiaries, ill areas that are close to market access, in groups that 
Itave longer years of experience in irrigatioll water use, groups with larger family sizes, in 
commuflities with greater lIumber of local organizations, and in schemes where there was 
participatioll of beneficiaries during constmctioll of the scheme. 

Tltough women are found to be signijicalltly involved in irrigation agriculture in male headed 
Itouseltolds, the revenue generated frol11 agriculture is controlled by men. On the other IUlI/d, 
,ve found tltat the participation of female he(uled households at forum and leadership is vel')' 
low. However, the e~·til1/ation result sho ws that less number of conflicts and violation of rules 
are associated witlt higll proportion of female household heads. This suggests policy 
intervention is needed to encourage the participation of women in farm, forum alii! at 
leadership level in ,vater IIsers association alld ill conflict resolution committee. In additioll, 
effort should be made to change the ,vrollg perception of the society towards gender 
ill equality. 

0111' evidellce also shows that instead of higher/evel of education statllS, it is greater nllmber 
of provision of training which favors collective actioll. Thus, expansion of trainillg for 
beneficiaty farmers by governmental and non-governmental organizations will have a positive 

IX 



>< 
OJ 
01) 
ro 

D.. 

and a significallt impact 011 illcreasillg efficiellcy water use collectively. III communities that 
are more remote from markets or have larger IIIlmber of beneficiaries, private-oriellted 
approaches to resource mallagemellt may be more effective. Access to formal credit alld 
extellsioll progralllS have a positive sigllificallt impact on collective actio II. Therefore, 
emphasis should be givell 011 availability of such illstitutiollal support services. The presellce 
of external organizatiolls reduce local efforts to enforce the restricted rules, suggestillg that 
the roles of extemal orgallizations lIeeds to be demand driven amI complemelltary to local 
inputs . 

Gellerally, collective actioll ill mallagillg irrigation waterfunctiolls well in both study woredas. 
It is found that farm households have started to grow crops which were 1101 previously grown 
ill the areas. It was also found that it has a positive impact on their income as well as on the 
living standard of their families. In addition, through time beneficiary farm households 
depelld more all the production from their irrigated fields, which enabled them to harvest 
more than once a year. Therefore, as belleficiQlY farmers shift to high value but perishable 
cOlllmodities, emphasis should be given to marketillg extensioll, especially in facilitating 
markets and marker linkages to farmers. Furthermore, through time the demand for 
irrigation water increases among beneficiary farmers. Therefore, assigning of water rights 
and strengthening organization and operation of WUAs will be very essential for furth er 
efficient use of the comma II pool resource. 
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1.1. Background ofthe Study 

CHAPTER ONE 
INTRODUCTION 

Ethiopia is the second most populous country in sub-Saharan Africa, wi th an estimated 

population of over 77 million . In order to meet the food needs of its rapidly growing 

population, the country needs to double the production of its cereal production by 2025 

(IWMI , 2007). Agriculture is the largest sector of the economy contributing about 50 % 

or the country's GDP and empl oying over 85% of the population. Agri culture in Ethiopia 

is mostl y based on rain -fed small holder system (lWMI 2005). 

Although the Eth iopian agri culture is bas ically rainfall- based. the country is endowed 

with vast water resources incl ud ing 12 major river basins and 22 natural and artificial 

lakes. Conside ring both the ava il able on surface water resources and the annual run-off 

amount, it "as estimated that there wo uld be about 1707 m3 water Iperson/year a'·ailable 

(Ibid). 

Rainfa ll in Eth iopia is characterized by high spati al and tempora l va riability. MoreQl·cr. 

land degradation. mostlv so il erosion, deforestat ion and ove rgra7.ing is high and is one 

major cause of declining crop and livestock producti,·ity in the country. The challenge the 

country is facing is how to meet the increasing food demand with the existing but 

dwindling natural resource base under worsening climatic conditio ns. It is important to 

app ly the right agricultu ra l practices and management sys tems In order to increase 
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agri cultural producti vity and production. This will req ui re improved economic incentives, 

conducive organi zation po licy and inst itutional environment fo r the agricul ture sector. 

Irri gation is one means by w hich agricul tural production can be increased to meet the 

growing food demands in Ethiopia. irr igati on can al so stabilize agricultural production . 

Eth iopia indeed has significant irrigation potent ial. Realizing the potenti al irri gation 

deve lopment can . contribute towards food security and improved welfa re, the 

Government of the Federal Democrati c Republic of Ethiopia (FORE), has embarked on 

wide range of water deve lopment e ff0l1s throughout the country. A separate M ini stry of 

Water Reso urce Deve lopment has been established. 

Irri gati on development in Ethiopia has been focused on the agronomic, engineering and 

tec hnical aspects of water projects. with little considerati on to issues of management. 

beneficiary parti cipat ion and avail ability of institutional support services. Moreover. in 

many deve loping countries the success of irrigat ion systems is highly affected by policy. 

instituti onal and soc ia l fac tors muc h more than techn ica l issues (Gebemed hin and 

Peden. 2002). 

1.2. S ta tem en t of the Problem 

In rural Eth iopia. com muniti es depend signi ficant ly on common property reso urces I for 

irrigation wate r. fue l wood. grazing land and construction material s. However. most o f 

these reso urces are ex plo ited on a fi rst come. first-served basis whi ch results in the 

J COlllmOIl properly resources are defined (IS 'hose resources /hal art' owned and m(lI1{l~ed by {j given COIllIl1UIII(I ' 7hey 
(Ire cOlllra.Hed \I illl open flccess reSOllrce, \l'lllcli hflve I/O de/illed ()WII(!r (Gehrcmedhtn e[ al. ]0(2) 
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ineffi cient utilization of the resources and inequalities in the di stribution of benefits to 

users (Gebremedhin et al 2002) . 

The so lution to this problem in most developing countries depends not only on 

appropriate tech nologies and efficient market prices, but also on local level institutions of 

resource management and organizations that enforce them. This implies that just 

, 
establishing the inst itutional set-up for the re source management is not a sufticient 

condition for sustainable use of the resources . Effectiveness In 

internal governance is needed for the effective application of community rules. 

Therefore, the need to identify facto rs that facilitate or hinder the development and 

effectiveness of local for mal and informal institutions and organizations becomes 

important ( Ibid). 

Because water is liquid. it is characterized as Oowing, seep ing. evaporating and 

transpiring. These attributes cause problems in identifying the source and measuring the 

resource and also result in interdependencies among water use rs . Moreover. Wate r 

supplies are often uncertain and \ariab le. As a result of these attributes , the exclusive 

property rights which are the basi s for an effic ient exchange economy are diffic ult to 

establish and enforce. Relati ve ly complex legal and ad mini strati ve systems are needed in 

water all ocat ion (Young. Daubert , Mo re l-Seytoux . 1986). 
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[n Ethiopia, with food production already lagging behind, population growth, ineffi cient 

allocation of water for agriculture may worsen the problem of current food insecurity 

despite the avail ability a large volume of water in the country. 

Since 199 1, the ro le of local communi ties in resource management has been increasing in 

Ethiopia. Loca lly there are different institutional arrangements for irri gation water 

management ; examp les include use of "water masters" and executi ves of water users' 

associations. These institutional arrangements and the moni to ring and enforcement of the 

laws and regulations have two impl ications; production (effi ciency)2 and di stri butiona l 

(equity)3 dimensions. Water distribu tion to farmers can be ex plained based on timeliness 

and volume. Wate r available at the wrong time during the production process may be of 

little value. whi le water available in time but in lesser vo lume than needed may not have 

the desi red effect on producti vity. Hence. the design of the appro pri ate water 

management instit utions becol11es critical. 

However. little ev idence ex ists regard ing loca l level institu tio ns and organizations fo r 

irrigated water management in Eth iopia. More generall,·. even if there is ex tens ive 

literature on cOl11 l11 on property resource l11 anage l11ent (Ost ro l11 , 1990; Bro l11 ley 1992) . 

further empirica l research is required to analyze institutional aspect of the common pool 

resource and to identify factors associated wi th coll ecti ve ac ti on effec ti veness and failure 

2 £jjiciem,y refers to applicalion (~r irl'igClli()n \1'ofer to plots based O il the re(/lIirellll!nI o/ th e crop \"hich 
lakes infO cOllsideration soillype, crop type and .Hage oj growfh. 
J Equity refer.\" Iu eql/al distribution v/ irrigatIOn waler 10 0/1 benejiciw) farm ers If .\"hould be based on the 
required timeliness lind volume. 
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in developing countries, SInce the. effectiveness and failure of collect ive resource 

management strategies is likely to be context specific (Runge , 1992). 

1.3. Objectives of the Study 

The general objective of the stud y is to analyze the institutional and organi zatio nal 

aspects of irrigat ion water management in Ethiopia, and investi gate the nature and 

determinants of collective action of irrigati on management in Atsb i Wemberta and Ada'a 

Woredas in Eth iopia. 

Specific objec tives of the study are: 

• 

• 

• 

• 

• 

• 

To ana lyze the institutional and organizational arrangements of irrigatio n water 

management in the two woredas; 

To assess the types of water manage ment di stri bu tion mechanisms bei ng used 

among site users and between upstream and downstream use rs; 

To study the conflict resolution mechanisms used by irrigation water users: 

To investigate the partic ipation o f women at different leve ls of irrigation water 

manage ment and use; 

To eva luate agr icultura l returns at each irri ga ti on scheme; 

To investi gate the nature . level s and determinants of co ll ection act io n for 

provision and approp ri ation of irri gation water. 
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1.4. Significance of the Study 

Ethiopia has developed a IS-year water deve lopment proj ect fo r the period 2002-20 16 in 

order to enhance the appro pria te and comprehensive water use po lic ies and related 

instituti o na l arrangements. It ensures multi ple uses o f th is vita l reso urce amo ng 

vario us users. A mong th e water sectors agri cultural water use has got the most attenti o n 

thro ugh the strategy ca ll ed Agri cultural Development Led Industria lizatio n (AD U ). The 

interventio n o f the ' p lan is to address most of the supply-demand gap w ith in 15 years 

time through increas ing the nu mber of large, med ium and small scale irrigatio n 

schem es. In addi tion, the Government of Ethiopia (GoE) recognizes, commun ity 

managed smal l-sca le irr igation water schemes as viab le a lternative to p rivatization and 

state ownership of the resource. 

Estab lish ing appropriate water management institutions and s trengthening capacity of 

lI'ater manage ment o rganizations could he lp for efficient and equitab le di st ributi on of 

irrigatio n water fo r beneficiaries, thus contributing to increased productivity. Water 

management insti tut io ns are also imp0l1ant to avoid and manage conflic ts and ensure the 

part icipation of women and the poor. In this regard. the fi nd ings of this sllldy will 

contr ibute to narrowing the information gaps rega rd ing the organizational and 

institutional context. m anagcme nt practices and co llect iw actio n regarding irrigation 

water , and the major p roblem s of irri gat ion development at the grass- root levcl. It wil l 

a lso shed some li ght on the prob lems of management and sus tainab ility of agricultural 

water use in both a reas. The re fore, the ou tcome of th is study may se rve as a so urce of 
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additional information for use by policy makers and planners during the design and 

implementation of irri gation development programs and prospects. 

1.5. Scope and Limitation of the Study 

This study is based o n a cross-sectional data for the time period of 2006/07 aimed at 

analyzing institutions of irrigati on water management in the two se lected woredas, i.e. , 

Atsbi Wemberta (one of the drought prone woredas in ri gray) and Ada·a (a relatively 

high agri cu ltural potential area in the Oromiya region) . 

The major limitations of the s tudy relates to the unavai lability of secondary data needed 

to supplement the primary data. Secondary data on investment costs, yield of prev ious 

production seasons and othe rs were needed. In response to thi s limitati on, we used 

tri ang ulation data collection me thod. whi le we were co llecting the data. Due to reso urce 

and time limitations, the stud y had to focus on only a few most important questions. 

1.6. Organ ization of the Report 

The stud y co mpri ses ei ght chapters. Chapter two deal s with re view o f literature. Chapter 

three prese nts methodo logy of the study and research hypothese s. Chapter four prese nts 

ana lys is of institutional arrange ments of irrigati on water management in Atsbi an d Adaa 

wo redas. Chapter five pre se nt s resu lts of the profitabilit y analys is of irrigation agriculture in 

the study areas . Ana lys is of the pa rti c ipa ti on of women in the irri gati on s ites are discussed in 

cha pler s ix. Chapter seven dea ls with results o f econome tri c analysis of the level and 

effectiveness o f collecti ve acti o n fo r irrigati on water management. Chapter e ight conc ludes 

the thesis and presents imrli ca ti ons. 
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CHAPTER TWO 
REVIEW OF LITERATURE 

2.1. Nature and Roles of Institutions 

Insti tuti ons are the ru les of the game in society. Form ally, they are the human ly devised 

constraints that shape human interaction. As a re sult, they structure incentives in human 

exchange, whether political, social, or economic. Institutional change shapes the way 

soc ieties evolve thl;ough time and it is the key to understand historical changes (North. 

1990). 

From economics point of View, institutions define and limit the set of choices of 

individual s. They include any form of constraint that influences the action of indi viduals 

and shape human interaction. Institutions can be formal or inform al: formal constraints 

are rules that human beings dev ise and informal constraints are conventions and codes of 

behavior. Institut ional constrai nts include both what individuals are proh ibited from 

doing and under what conditions some individua ls are permitted to undertake certain 

act ivit ies . Therefore, they are the framework within whi ch human interac ti on takes place. 

They are \'Cry sim ilar to the rules of the game as in a com petitive team sport. That is. they 

cons ist of formal written codes of conduct that underline and sup plement informal rule s. 

This means that if the formal rul es or the informal coclcs a re vio lated. puni shment may be 

enfo rced (Ibid). 

The major ro le of inst itutions in a soc iety is to reduce uncertainty by establishing a stable 

(but not necessa ril y efficien t) structure to human interaction (North. 1990). Institutions 
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changes through time ranges from conventions, codes of conduct, and norms of behavior 

to state law, com mon law and contracts between individuals (Ostrom Y. , 1971). 

2. 1.1. W hy do Institu t ions Exist ? 

If we combine a theory of human behavior and a theory of costs of transacting we can 

understand why institutions ex ist and what ro le they play in the fu nctioning of societies. 

We can then analyze the ro le of institutions in the performance of economics. The 

costliness of information is the key to the costs of transacting, which cons ist of the costs 

of finding a transact ion partner, measuring the valuab le attributes of what is being 

exchanged and the costs of protecting rights and policing and enforcing agreements. 

These measurement and enforcement costs are the sources of social. polit ical and 

economic institutions (Ostrom. 1990, North, 199~) 

For two hundred yea rs the gai ns from trad e lI'ere made possible through increasing 

speciali zat ion ancI division of labo r and have been the cornerstone of economic theory. 

This implication of the costliness of economic exchange realizes the transaction costs 

approach from the traditional theory economists have take n from Adam smith. It was 

ass umed th at spec ia li za tion can be realized by increas ing the market and divi sion of labor 

and end up with belle r econom ic performance and more spec ifi cation. However. an 

exchange process wh ich involves transaction costs suggests signifi cant modifications in 

economi c theory ancI very d iffere nt implications for economic performance (ib id). 

Accordin g to Wallis and No rth (1986), transaction costs are growi ng ovcrtime, si nce 

transaction increase as economy grow. The total costs of production consist of the 
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resource inputs of land, labor and capital involved both in transforming the physical 

attributes of a good's size, weight, chemical composition etc, and in transacting, defining, 

protect ing, and enforcing the property ri ghts to goods (the right to use, the right to derive 

income from the use of, the right to exclude, and the right to exchanges). In addition, 

commodities. serv ices, and the performance of agents have numerous attributes . Thei r 

leve ls a lso vary from one age nt to another. Knowing the measurement of these leve ls is 

too costly to be fully accurate. 

Generally, instit utions give the structure for exchange that (together with the technology 

e mplo yed) dete rmines the cost of transacti ng and the cost of transformation. How well 

inst itutions solve the problems of coordination and production is determined by the 

moti vation of the players (their utility function), the complexity of the enviromnent, and 

the measurement and enfo rcement. Transaction cost of transfer const itute two parts : the 

market costs and the costs of time each party must de'·Ole to gather information. The 

greater the uncertainty of the buyer, the lower the value of the asset. The institutional 

structure a lso determi nes the risk to the se ller that the contract would be violated. It is 

very imporlalll to note that the uncertainties with respect of secur it y of rights are a critical 

disti nction between the relatively effi cielll markets of hi gh income countri es today and 

econom ics in the past as well as those in the third world today (Ostrom , 1986). 

2.1.2. Institutions in Economic T heory a nd Economic Performance 

We cannot see , feel , touch, or even measure institutions. They are const ructs of the 

human mind but even the most convinced neoc lass ical econom ists adm it their existence 
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and typically make them parameters. (implicitly or explicitly) in their models. Institutions 

are the underly ing determinant of the long-run performance of economies. If we are 

interested to construct a dynam ic theo ry of change, it must be built on a mode l of 

institutional change (Hoff, 2003). 

In tegrating institutional analysis into static neoclass ica l theory entai ls mod ify ing the 

ex isting body of theory. But bui lding a model of economic change needs the construction 

of an ent ire new theo retical framewo rk , because no such mode l ex ists. Time path 

dependence is a key factor for a change in economic performance. Incorporating 

institutional factor into the economic model resul ts in an approach that offers the promi se 

of C01Ulccting micro level economic activity with the macro level incentives pro\'ided by 

the instituti onal framework (Williamson, 1986). 

According to Willi amson (1986 ), the consequences of instituti ons for contemporary 

economic analys is can be summarized as follows:-

• 

• 

Economic and political models are specific to parti cular app lication or 

institutional constraints that diffe r radically both through time and cross 

sec ti onally in di fferent economies. The models are very sensit ive to institutions 

and e nd up with a lternat ion of institutional constraints . 

The assumptions of rat ional choice and efficient mark et hypothes is have curtained 

the implication of incomplete information and th e complex ity of environments 
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and human motivation. This enables us to understand not only why institutions 

exist but a lso how they influence outcomes. 

• Institutions playa major role infl uencing ho w much ideas and ideologies matter. 

They in turn shape the subjective mental constructs that individuals use to 

interpret the world around them and make choices. By structuring the interaction 

of human; beings in certain ways, formal institutions determine the prices 

individuals pay for their actions. Moreover, they provide the freedom to 

individuals to incorporate their ideas and ideologies into the cho ices the y make. 

• Po litical and economic decis ions are interlinked in a way that they affect the 

pe rformance of the economy. Therefo re. a true pol iti ca l economy disc ipline must 

be developed. A set of institutional constraints define the exchange relationships 

between the two. A useful model of the mac ro and the micro lspects of an 

economy must bui ld the insti tuti onal constraint s into the model. 

2.1.3 . The Economics of Institutions and the Source of Growth 

Acco rding to Matthews (1986), instituti onal changes have made a positive contribution to 

economics and gro wth. The idea of institutional change as a source of economic gro\\1h 

has taken two distinctly differe nt form s: (I) inst ituti ons need continual adaptation in the 

face of a changing env ironment of techno logy and taste. Institutional changc lS a 

necessa ry part of economic change but not an independen t source of it. (2) The 

movement toward s Pare to-supe rior insti tuti ons cannot be achieved at once but as a very 

long run, poss ible permanent process . This process can come about by the contlllual 
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emergence and diffusion of institutional innovation, comparable to technological 

innovations. In other words, it can come about in a manner of a repeated game; in which 

people gradually learn or are selected against if they do not. For the state, it is easer to 

alter institutions than the private parti es do, wh ich implies that the state invo lvement with 

institutions is inheren t. This is because the state is ultimate guarantor of property rights. It 

has to decide what kinds of ri ghts and ob li gations it is prepared to recogni ze and enforce. 

2.2. Ir-rigation Water-A Common Pool Resource 

Two characteri sti cs di stingui sh public goods fro m private goods I) excludability that 

refers to the ability of suppli es of a good or service to exclude or limit potential 

beneficiaries from consuming and 2) ri'·alry that refers to whether or no t one person's use 

or consumption ofa good or services reduces its availability to another. As shown in the 

fo llowing tab le. pri vate goods are characterized by both high exc ludab il ity and hi gh 

ri,·al ry, whil e public goods are characterized by low exc ludabilit y and low ri valry 

(http://,,ww.econport .org) 

Table 2. 1. Taxonomy of Coods 

Excludability 
H' h rgr L ow 

High Pri vate Goods Common-Poo l 

Rivalry Resources 

I Club Goods Publi c Goods 

(To ll Goods) 

Low 

, 
Taxonomy o f Goods 

Sou rf.: f.: : adapted frolll Ostrom. ( 1990) 

Water falls in the for m of rain. and nows and e,·apora tes wi th no regarcl to an y boundary . 

Wa ter is. howevcr. s ubject to ri valry in consum ption and. thus cannot be categorized as a 
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public good. Instead, it is a common· pool resource, meaning that there is a finite amount 

that must be shared in common ove r a vari ety of uses and over geographic areas 

(Dalhuisen. 2000). 

Brom ley (1992) has a slightly different view on that categorization . He stated that there is 

no such thing as a common property resource pel' se there are onl y resource controll ed 

and managed as common property, state property, pri va te propert y 01' resources over 

which no property rights have been recogni zed . For Bromley ( 1992) " Irrigation systems 

represent the essence of a common propel1y regime. There is a well-defined group whose 

membership is restricted, there is an asset to be managed (the physical di stribution 

system). there is an annual steam of benefits (the water which constitutes a valuable 

agricultural inpu t). and there is a need fo r group management of both the capital stock 

and the annual flow (necessary maintenance of the system and process for a ll ocating the 

water among members of the group of irrigators) to make sure that the system cominues 

to yie ld bcnefits to the group." 

In her seminal book "Govern ing the Commons". Ostrom (1990) too compla ins about the 

misleading understanding when definiti ons are not c learl, ' made. Fa ilure to di stingui sh 

between subtractab ili ty of the ' resource units' (water spread on one fa rmer's fi eld canna! 

be spread on to the fi eld of someone else) and the joimness of the resource system (all 

ap propriators benefits from maimena nce of an irrigation canal) leads to confusion about 

the relati onship of common pool resources to pub lic resources (or co llecti ve resourccs). 

Typi cal for a common pool resource is the subt ractabil ity o f the resource unit. whi ch 
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leads to the possibility of approaching the limits of the number of resources units 

produced (Osrtom, 1990). 

The we ll -known common poo l dilemma is often the consequence. The exp ression 

··tragedy of the commons" is used to symbolize the degradation of the environment to be 

expected whenever many individuals use commonly a scarce resource . In Hardi n's 

famous article ( 1968), he explains the logic behind this model illustrating it by the we ll­

known example of a pasture with open access to all. The essence is that each herder is 

motivated to add more and more an ima ls and bears only a share of the costs result ing 

from overgrazing. Since users are likely to ignore the effect s of their ac tions on the pool 

when pursuing their self-interest, it must be concluded that most of the resources bear the 

risk of a tragedy of the commons. 

In more recent literature, many authors li ke. McCay (2000). Olson (1965). Ostrom 

(1990) and Wade ( 1994) criticize the approaches to so lve thi s soc ial dilemma as 

insufficient. It is neither suffic ient to create a system of pri vate property ri ghts. nor is it 

the onl y so lut ion that the central governme nt keeps contro l over com mon rcsources. 

Espec iall y, Ostrom contributes to an empi ri call y valid theory of self organ iza tion and se ll' 

gove rnance with the view to the probl em of common pool resource (Ostrom , 1990). The 

implication is thm collec tive action can be a means by which societies can overcomc 

common property resources and use the resources in a sustai nable way. Col lecti ve act ion 

is act ion taken by a group, either directl y or on its behalf through an organi zation . In 

pursuit of members perce ived shared interest (Marsha ll , 1998). 
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Water Users Associatioll alld collective Actioll -

According to Von Benda -Beckmann and Von Bendci -Beckmam 2000 quoted in B. Van 

Koppen 2002 irri gation insti tutions are defined as the collective arrangements at scheme 

level fo r water contro l and use which include water d istribution, construction of 

infrastructure, maintenance and rehabili tation. Water is derived fro m streams, dam, river 

divers ion or gro undwater, then allocated and di stributed. 

Identification of factors that fac ilitate the establishment and effectiveness of collective 

action for ilTigation development would help identify where co ll ective action can easily 

be established and be effective, and where concerted effo rt is needed for the 

establishment and effectiveness of collective action. Key research issues regarding 

collective action for irrigation management include how people organize themselves with 

respect to irrigat ion water, what consi stent and detectable influences of policies and other 

instruments can be deployed to modifv stakeholder behavior, and how experi ence In 

participatory research and extension and common property management be used to 

facilitate local organizations for water management. The best starting point perhaps is to 

learn from the success of traditional irrigation systems, especial ly from the institutional 

and legal aspect of water administration and management. Understandi ng the evolution. 

development and functioning of traditional water llses associations' should give 

important insights as to how to organize and develop modern ilTigation associatio ns 

(Gebremedhin and Peden, 2003). 

~ Waler User Associalion can be arranged in informal orJormal ills/ilillianal aspect/hal collective aCfiun 

ofirrigalion \\'Ofer use is applied rCebremedhin el 01.2002). 
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International experIence with farmer irrigation management suggests that. for a 

successful community management of irrigation schemes, the economic and financial 

costs of sustainable se lf - management must be a sma ll proportion of improved income, 

the transaction cost of the organization must be low. and irri gation must be central to the 

improvement of li vel ihoods for a s ign ifi cant num ber of members. Developing local 

leadership skill s for irri gation management also appears to be a key factor for successful 

, 
collective irrigation'. management (ibid). 

2.3. Review of Empirical Literatu re-Evidence from outside Ethiopia 

The following empiri cal studies relate to thi s study ei ther in the methodology applied or 

the issues di scussed. The studies deal with on farmers' and other stakeholders 

participation on loca l commons in deve loping economies: the impact of irri gation on 

different socio-economic groups; comparison between the pe rformance of different 

institutional arrangements; relati on between agri cultural productivity and irrigation and 

gender issues and women's participation in irrigated agricu lture. 

Vandersypen. et. al (2006), using descri ptive and qualitati ve anal ys is, eva luated fanner 

organi zations of water management at tertiary levelS The author focused on two principal 

activiti es of water management: water distribution and maintenance in Maii. For both 

acti viti es. the rules in use and their abilit \· to reso lve possib le collec ti ve ac tion problem 

are assessed and the impact of the type of infrastructure on the rules was examined . The 

bu lk of the data for thi s study was drawn fro m a quest ionnai re survey of 89 farmers on 59 

tertia ry canals from fi ve villages in Mali from June to October 2003. 

j Terlimy level indicates sub-lateral canals. 
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Results showed that rules are devisee! only on 30% and 24% of the canals for water 

di stribution and maintenance, respectivel y. Moreover. there is often no consensus on 

rules among farmers. Besides, monitoring and sanctioning mechanisms were absent. 

These results arose from individualistic behav ior which caused problems on water 

d istri bution and maintenance for respecti ve ly 20% and 43% of the interviewed farmers. 

The study indicates that with water suppl y be ing abundant and the infrastructure recentl y 

rehabilitated, organization of water management at community level is not always 

required to avoid problems. 

Kurian and Dietz (2005) employed descriptive ana lysis to argue that participatory 

watershed manage ment proj ects need not necessarily safeguard the interests of poorer 

rura l househo lds. The study was based on a survey and case study evidence from 28 

watershed management groups in Haravana, India. They demo nstrated that given a 

particular institut ional contract, irrigation service provision by contractors proved to be 

more effective than provision by a community organizati on. It ensures that water 

al location, co ll ecti on of irrigation service fees and ro utine maintenance of in·igation 

infrastructure by contractors was more effective than the commun ity. The analysis of 

benefit di st ribution reveals that wealthier landholding househo lds benefited more from 

management of irrigation and fo rest re sources as compared to relati ve ly poorer 

house holds. With regard to the dist ri bution of costs aris ing from watershed management. 

the researchers found that the work load for women was greater than that of men as a 

result of the doubli ng of agricult ural yields under irrigation cond itions. 
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Fujil e, Hayami and Kikuchi (2005) examined factors affecting the success and fa ilure of 

co llecti ve action for management of local commons in developing economies, using the 

case of irri gati on in the Phi lippines . The stud y was based on cross-sect ion su rvey of 46 

irrigators' assoc iati ons in 25 national irrigation systems under the command of the 

National Irrigation Administrati on over six prov inces in the Phili ppines: Batangas, 

Cavity, Laguna, Occidenta l Mindoro, Oriental Mindoro and Quezon . 

Resu lts of Probit and OLS regressions were consistent with the hypothes is that co llective 

action by water users for the operation and maintenance of irrigation system is diffi cult to 

organi ze (a) where the water shortage rare ly occurs (b) where the di fference in water 

supply is la rge between upstream and downst ream fa rmers (c) where irri gator' s 

associati on is large in te rms of serv ice area and the number of farmer beneiiciari es wi thi n 

its te rritory, (0) where the local comm unit\' is sparsely populated, invol\'ing low soc ial 

interactions (e) where farm households ha\'e the option of ready exit from farm to non­

farm economic activ ities and (f) where farmers had tradi tional ly practiced rain-fed 

farming with no prev ious expe rience in managing communal irrigati on systems. 

Panjab el. al (2004) in Pak istan studi ed the causes of low producti vity of land and water, 

us ing panel data from irr igated se tti ngs in Chaj sub-basin of the Indus basin. Lalian and 

Khadi r a re the two tr ibuta ri es whic h were used in thi s study. T he result show that there is 

a sign ificant di fference in wheat yields across head. middle and ta il reaches, within and 

across water courses along the two tributaries . Fanners who had land in head-reaches had 

higher yield than in tail-reaches . However. yicld differences among head. midd le and tail-

19 



ends are found to be much higher than within water courses, The study also found that, in 

places where canal water was in extreme short supply there were no significant ga ins in 

aggregate yields and crop profitabi lity, 

Using pure ly quali tative data, Theesfeld (200 I) , analyzed constraints for collective action 

in Bulgaria 's irri gat ion sector, in three different regions of Bulgaria 's irrigation sec tor. 

(Veliko Tamowo, Pavel Banja, Haskowo re gions) , Two kinds of case studies were 

conducted , in the three months fi eld stud y. First 17 village case studies were made which 

gave an overview about the irri gation situat ion in the villages. The second kind of case 

studies is in depth studies of four villages which gave much more specific and very 

detailed information. 

The results showed thai most of the people living in the se lected areas were too o ld and 

were no more active in agricultural production. Most o f them were subs istence producers 

having less than 20 decors6 Only a few young fam ilies wanted to live on agriculture and 

they had to rely on irri gation for their product ion, Therefo re, onl y a small actor group 

was concerned when di scussing changes in operational irrigation rules towards co ll ect ive 

action. The att itude towards collecti ve action was very pessimistic and there seems to be 

no trust among the villagers. Moreover, ind ividual istic behavior prevai led. Espec iall y the 

acto r 's characte ri st ics and the information asymmetry pave the way for opportuni sti c 

behav ior. Thc author attempted to show the crfect s of the followin g fac tors on collecti ve 

actio n 

r. J decor =0. 1 hectare. 
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(I) resource system characteristics, (2) the resource characteristi cs, (3) the actor 

groups characteri sti cs, (4) the evo lving local ru les in use , (5) the effective 

institutional settings and (6) the formal po liti ca l settings. 

The researcher used qualitati ve method of analysis but it cou ld be more appropriate to use 

instead econometric analysis to investi gate each effect on the co llec ti ve action. In 

addition the author concentrated on three regions of Bulgaria, but tri ed to generali ze the 

results to a ll parts of the country. 

Makombe e t. al (2001) compared and evaluated the performance o f traditional irrigati on 

system (bani) with govemmental and commun ity irrigati on systems in Zimbabwe. They 

used a sampl e of 149 from government sys tem, and 69 from community and 42 from 

bani (tradit iona l) systems. In addition. pl ot level data were collected. They used front ier 

production function analys is in order to estimate technical ineffi ciency across farm s. 

The resu lts showed that the fo rmal systems require b\ far greater amounts of inputs like 

land. fe rtili zer. and irrigati on to produce a fairl y same leve l o f output with the ban i 

system. Margi nal and ave rage productivities of inputs except labour are higher for the 

bani system compared to the other. which imply that the bani (tradit ional system) has a 

potent ial to ach ieve the objectives of irri gati on . 

Meinzen-Dick et. a l (2000) identifi ed factors that affect o rgani zati on of water users 

associat ions and co ll ective action by fa nne rs in major canal irri gati on system in India. 
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The study was based on qualitative and econometric analysis of a stratified sample of 48 

irrigation outlets in four irrigation systems (two each in Rajasthan and Karnataka). T he 

study first examined the conditions under which fanners are li ke ly to form forma l or 

informal associations at the outlet level (serving severa l watercourses and one or more 

vill ages). Results indicate that organi zations are more likely to be formed in large r 

commands, closer to market towns and in sites with religious centers and potent ial 

leadership from co llege graduates and influential persons. N umber of beneficiaries at 

head or tail-end locati on did not have a major effect. Lobbying acti vities are not more 

li kely where there are organizations, but organ izations do increase the likelihood of 

co llective maintenance work. 

Pender and Sherre ( 1999), investigated the determinants of local organizational density 

and the impact of loca l and external organi zations on co ll ecti ve action and private natural 

resource management decisions using econometric analysis. The study was based on a 

survey of 48 vill ages in the central hill sides regions of Honduras. 

With regard to the determinants of local organ izational development in central Honduras, 

the main fi ndings of the stud y were that population growth contributes to organizational 

development at low level of growth. However, it has a dimi ni shing and possiblv negative 

effect at high growth rate. Proximity to the urban cen ter reduces local organizati onal 

presence. In addition, the presence of im mi grant s ap pears to favor loca l organizational 

development. Local organizational deve lopment related to na tu ral resou rce management 
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is pos itively associated with population density (land scarcity) and positively associated 

with educat ion leve l and expansion of coffee production. 

The resu lt also indicates that local organizat ions contribute to co ll ec tive investment in 

natural resource management and ass ist in regul ating use of com mon property resources 

and dealing with externa liti es. Local organizations have mixed impact on farmers ' private 

decisions to adopt resou rce conservation measures, such as no burn practices and plowing 

in crop residues. External governmental organizations seem to displace collective 

investment in natural resource management, though they promote other kinds of 

col lective investment such as construction and maintenance of water systems and roads, 

External organi zations have a stronger impact on promoting adoptio n of labor-intensive 

conservation measures (such as no-burn. plowing in crop residues and terrac ing) on 

private cropland. 

Bastidas ( 1999), exam ines gender issues and women' s participation in irrigated 

agriculture in Carchi. Ecuador. Data for thi s study were collected during two summer 

fi e ld vis its (June-August 1996 and May-August 1997), A combination of qualitati ve and 

quanti tative methods was used for analysis. The find ings showed that women 's 

participation in irrigated agriculture was higher in femal e-headed households (10% of the 

households in the study area ). In you ng couples who ha ve smal l ch ildren . women' s 

partic ipation was ve ry limited by famil y ob ligations. In o ld couples li ved by themse lves, 

women we re eit her too old or too sick to participate . In househo lds where the couple had 

no small children, women preferred to engage in othcr act ivi ti es whcre they could contro l 

23 



their income. It was also found that women with a rural background are more likely to 

participate in irrigated agricultural activ ities than those wit h an urban background. 

Although women's participation in water user associations is low, and cu lture plays a 

strong role in terms of their decisio n-making power. In the contrary, women who had 

higher than average education occupied positions of leadership in the water use r 

organizations. A lso, women tried to so lve their irrigation-related problems through 

informal ways where they had more deci sion making power. 

Makombe and Sampath (1998) evaluated the performance of smallholder irrigation 

systems in Zimbabwe. They took three small ho lder irrigation systems; two from 

government managed system and one from the community or farmer managed irri gati on 

system. In order to evaluate the production efficiency, they use production function 

ana lysis. The Thei l information theoretic measure is used to evaluate inequality in the 

di stribution of bene fit s from irrigation and the Theil forecast error method is used to 

evaluate managemen t performance. The results shows that the farmer managed ilTigation 

system perform ed better consistently than the goverrunent managed irrigat ion system In 

production. distribution and management performance . 

Zwarteveen (1997) explored the implications of individual all ocation of irrigated plots in 

terms of intra-household labor allocation, agricu ltural productivity and intra-household 

gender relations in Burkina Faso. A detailed semi-structured individual and group 

interviews with male and fema le members of 20 households were conducted in the Dakiri 

irrigation system in Burkina Faso during thc 1994 wet season. Each of th ese 10 
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households had a fema le and a male ho lder of an in'igated plot and the other 10 had onl y 

male plot-holders. The findings of the study show that the prod uctivity of both irrigated 

land and labo r is higher in households where both men and women have an irrigated plot 

each, in compari son with househo lds in which onl y men have plots. Women are equa ll y 

good as men or even better in iITigated fa rming. Their moti vation to invest labor in 

irrigated prod uction increase when they have their own irrigated plots. The proportion of 

labo r contri buted by women to men's plots is virtuall y the same. The increase in income 

obtained by having irrigated plots reduces women's economi c depende nce on men. and 

strengthens their bargaining position within the ho usehold . 

2.4. Irrigation Development ill Ethiopia 

Tradi tional irrigat ion has a very old history in Ethiopia. especially in some parts of the 

country li ke Konso. T he country's irrigation potential ranges fro m 1.0 to 3.5 million 

hectares of irrigable land, of which between 160 - 190 thousand hectares (5-10%) is 

estimated to be curren tl y irr igated (Gebemedhin and Peden. 2002). About 65 ,000 hectares 

of land is ope rated by 359.000 farmers under traditional small scale irri gation in Eth iopia 

(MoWR. 1997) . Per capita irrigated area is also estimated at about 35 m2 compared with 

the world average of 450 m2 About 352 tho usand hec tares of land is said to be iITigable 

using small- scale irrigation schemes (Gebemedhin and Peden. 2002). 

Although, trad itional irrigation system had been practiced for centuries in highlands o f 

the country, modern water development schemes are recent phenomenon in Eth:opia. The 

first ini tiative to deve lop irrigation was taken by the im perial gove rn ment in 1950·s. Most 
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of the initiative concentrated in the Awash valley. At the begilming of 1970's, about 100 

thousand hectares of land was estimated to be under modern irrigation . During the 

imperia l reg ime, the main object ive of irrigat ion was to provide industri al crops to the 

growing agro-industries in the country, many of which were controll ed by fore ign 

interests. and to increase export earni ngs (Gebemedhin and Pedon, 2002). 

After the fall of the imperi al regI me, the all large- scale irrigation schemes were 

nationali zed by the mi litary govenmlent and handed over to the Ministry of State Farms. 

Most of the landlord based smal l sca le irrigation schemes also fe ll into the hands of 

producer-cooperati ves. The mi litary government al so gave much emphasis to large-scale 

irrigation system schemes which were used by the nationalized agro-i ndustria l and 

agri cultural enterpri ses. In al l these ti mes the importance of small -scale irrigation was 

marginal ized. It was after the devastating famine of 1984/85 that the government showed 

some interest on small- scale irri gat ion system. In response to these catastrophic droughts 

Irrigation De,·elopment Department (IDD) was established in the Ministry of Agricu lture 

(MOA). However, on ly 35 sma ll -scale projects were constructed until 1991 (ibid) . 

After 199 1. when [PROF took power. the foc us on large-scale irri gation devel opmen t 

and the neglect of smal l-sca le schemes was reversed. The [PROF government has given 

more attention to the development of small- scale irrigat ion schemes and improvement of 

farmer- managed traditi onal schemes at the fore fron t of its water de ve lopment po licy. Thc 

estab li shment of MoWR (Mill istry of Water Resources) enables the un ificati on of public 

agency for water resou rces development. Irrigat ion Development Department (100) was 
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of the initiative concentrated in the Awash valley . At the beginning o f 1970 ' s, about 100 

thousand hectares of land was estimated to be under modern irrigati on. During the 

imperial regime, the main obj ecti ve of irrigati on was to provide industrial crops to the 

growing agro-i ndustries in the country, many of which lVere controlled by foreign 

interests. and to increase export earnings (Gebemedhin and Pedon , 2002) . 

Aft er the fall of the imperial regime, the all large- scale ilTigati on schemes we re 

nationali zed by the military government and handed over to the Ministry of State Farms. 

Most of the landlord based smal l scale ilTigation schemes also fel l into the hands of 

producer-cooperati ves . The military government also gave muc h emphasis to large-scale 

irrigation syste m schemes which were used by the nationa li zed agro-industrial and 

agri cul tural enterpri ses. In a ll these times the importance of small -scale irrigati on was 

marginalized. It was after the devastating fam ine of 1984/85 that the government showed 

some interest on small-scale irri gation system. In response to these catastroph ic droughts 

Irrigati on De\'elopment Department (IDD) was establ ished in the Mi ni stlY of Agri cu lture 

(MOA). However, onl y 35 sma ll -scale projects were constructed unt il 199 1(ibid ). 

Aft er 199 1. when [ PROF took power. the foc us on large-scale irr igation deve lopment 

and the neglect 'of small -scal e schemes was reversed. The EPRDF go vernment has give n 

more atte nti on to the deve lopment of small -sca le irr iga ti o n schemes and improvement o f 

fa rmer-managed traditio na l schemes at the fo refront of its wate r development polic y. The 

establi shment o f Mo WR (M ill istry of Wa ter Resou rces) enab les the un ifi cati on of publi c 

agency for water resources development. Irrigati on Deve lopment Department (T OO) was 
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disso lved in 1994 and was replaced by Regional Commissions for Sustainable 

Agriculture and Environment Rehabilitation (Co-SAERS) in a number of regions. The 

primary mandate of the Co-SAERs also remained rather technical- oriented, with 

inadeq uate attention accorded to policy, soc lo-economlc and institutional issues. 

However, there have been significant improvements in benefic iary panicipation 

compared with during the military regime. 

2.5. Irrigation Management Experiences in Ethiopia 

Acco rding Mo WR (2002) as cited in IWMI (2005), irrigati on schemes in Ethiopia are 

classi fied into three on the basis of size of land area irrigated. 

I. Large and medium scale irrigation - Irr igation projects in Ethiop ia are identified 

as large-scale irri gat ion if the command area is greate r than 3.000 hectare, medium- sca le 

if it fa ll s in the range of 200 to 3,000 hecta re. Even though these types of irrigation 

schemes are considered important ; the number of such projects has remained stagnant in 

the last decade. They are assoc iated with useful infrastructure development, create job 

opportuniti es, and contribute to agricul tura l growth and the macro economy. Parall el to 

the water sector development program, there are a remarkable effort to develop master 

plans for variolls ri ver basi ns. Actuall y, comprehensive master pl ans for five basi ns have 

already been developed. 

2. Small scaie irrigation schelnes - it includes traditional small- scale schemes up to 

100 hectare and modern com munal schemes up to 200 hectare. There might also be 

es pecial instances, such as the tradit ional spate irri gation in T igray which would cover up 
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to 400 hectare. The construction of these kinds of schemes is initiated by farmers with 

limited assistance from the government. The farmers manage it through their own water 

users association or committees. The farm size varies from 0.25 hectare and 0.5 hectare. 

Water user associations have long ex isted to manage traditional schemes. They are well 

organ ized and operated effecti ve ly. There is strong soc ial capital in such areas; therefore, 

there is not a problem of in formation asymmetry. Typicall y. members' number can be up 

to 200 users who share a main canal or a branch canal. They may be gro uped into several 

teams of 20 to 30 far mers each. The assoc iations handle construct ion, water allocati on ; 

operation and maintenance func tions. Small- scale modern schemes can be al so 

constructed by the Federal or Regional gove rnment in order to overcome the catastrophic 

climatic change and dro ught since 1973. Such schemes in vo lved dams and the diversion 

of streams and rivers. A fter construction, usuall y they are handed over to Water Users 

Assoc iations fo r management, operat ion and maintenance with the support of personne l 

from Regional Bur~aus (IWMI. 2005). 

General ly, sma ll scale systems may have greater advantages than large scale systems. 

Small sca le technology can be based on farmers' ex isting knowledge, local techn ical. 

manageri al and entrepreneur skills. Migration and re settlement of the labor is not usuall y 

requ ired, plaJl1ling can be more flexib le. [n addi tion, socia l infrastructure req uirements 

are lower. On the other hand , large projects can ensure the benefit of the surrounding 

popu lation by providi ng em ployment opportuni ties . However, the successful ness of the 

irrigation system is not dete rmi ned by its size but by its institut ional, physica l and 

technical factors (ibid) . 
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3. Micro-irrigation - This system is not understood in the same way in the different 

places of the country. Sometimes the term is used for small-scale schemes of less than 

one hectare deve loped at household leve l, such as rai nwater harvesting. Others conside r 

micro irri gation in relation to the teclUlology used. For example, drip irrigati on needs 

tread le and small power pumps to li ft water; and a var iety of irrigation appli cation 

techno logies, such as small bucket and drip systems and small spri nk ler systems. Micro­

irrigation has the fonowi ng advantages:- it can be used indi vid uall y, low cost in terms of 

their capital and operating costs per farm. They are effi cient in use of water with high 

producti vity, with improving crop quality and reducing labor costs. Current ly, the use of 

mi cro irrigati on in Eth iopia is low with regard to area covered or vo lume of water used. 

Actuall y the use of micro irrigation by poor farmers has not properly begun in thc 

country. Its introduction is a recent phenomenon and some attempts are done by the 

government, some NGOs and Uni versities (IWMI. 2005). 

2.6. E mpirical Review of Literature on Common Property Resource Management in 

Ethiopia 

2.6.1 Irrigation Management 

Salilih (2007) employed both qualitat ive and quantitative approac h, to assess the 

contribution of irrigati on on house hold food security and irrigation management and 

problems associated with it in the case of Zingni and Feta m small-scale irrigat ion 

schemes in blue Nile basin of Amahara national regional state. The findi ngs of the study 

revea led that irrigation contri bution on mini mizing household's socio-economic poverty 

significan tl y vary from one irrigation scheme to another. Its contribu tion also vary across 
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irrigation systems depending on the phys ical structures of the scheme, amount of 

irrigati on water. plot size, avail ability of agri cultural inputs, management qua liti es and 

educational status of individual fa nners to accept new ideas. For instance, 83.3 % and 

42% respondent s in Wonjell a (Fetam) and Deni natquashta Kebeles (Zingni ) ,respective ly 

confirmed that improved irrigation system benefi ted them to minimize households' soc io­

economic pove rt y. However, the degree o f poverty is still high in Deninatq uashta than in 

Wonejella Kebele and socio-economic and insti tutional problems are commonl y much 

higher among fe male-headed households especially those households that have no close 

relati ves and fa rmers who are disabled and aged. The two modern schemes are 

constrained by soc io-cultural and techn ical problems. With the presence of these 

problems it is very different to genera lize that ilTigat ion system can reduce household 

soc io-economic and insti tutional poverty. 

Finally. the author forwarded conclusion and recommendati on based on the findings. 

farme rs participation from inception to completi on of irrigation projects should be a 

prerequ isite for the susta inabi!ity of irrigat ion schemes, equitability and security in access 

and right to resource such as land , water and credi t. In addition. tra ining on irrigation 

water management con tribute to break rural househo lds' socio-economic poverty and 

he lp mainstream ing of gender in each irrigat ion management activities. 

Checkol and Alami rew (2007) conduc ted a study on techn ical and institu tio nal evaluation 

of Geray irri gation scheme in west Gojjam zone, Amhara region, Ethiopia. The technical 

eva luation was made by looki ng into the se lected performance indicators such as 
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conveyance efficiency, applicatiol) efficienc/, water delivery performances and 

maintenance indicators. The result of the study showed that the main and tertiary canals 

conveyance efficiencies were 92% and 82%, respecti ve ly. Many o f the secondarl and 

tertiary canal s are poorly maintai ned and many of the structures are disfunctiona l. 

Moreover, application efficiency monitored on three farmers' plot located at different 

ends of a given secondary canal ranged 44 % up to 57%. Water deli ve ry performance was 

only 7 1 % imp lying a very substanti al reduction fro m design of the canal capacity. 

Bes ides, maintenance indicator eva luated in terms of water leve l charge lO (31.9%) and 

effecti veness of infrastructures II (67%) shows that the scheme management was in a very 

poor shape. 

The resu lt also dep icts that the 47% of the land in itially planned is currentl y under 

irrigation while there was no change in the water supply ind icat ing that the sustainability 

of the scheme is in doubt. The scheme has been managed by Water Users Assoc iation for 

four years. desp ite the fact that it was constructed 27 yea rs ago , Moreover, the study 

shows that the overall performance of the Water Users Assoc iation in terms of managing 

the schemes was very poor. Funhermore. support services rendered to the beneficiaries 

were minimal. There were very few indicators that prod uction was market ori ented, 

Iron ically, fanners didn't recogni ze market as their problem. Connict reso lution has been 

, Application efficiency indicates w(1fering crops /Ising irrigalion warel' wilhour I1'ClSfage but applying 
accor ding 10 the crop requirement I"(il e. 
x j-Valer delfvel), pellaI'll/once shmvj' Ihal whelher bene.!iciw ylarlll er.\' gel wafer (II the apprupriOle lllnt! and 

volume 
') Secondw), and lerliOlY canals refer 10 lateral and sub-lateral canals 
//I Waler level charge implie.~ the amOlint of money f armers ought fO pa:vlor /ising irrigOlion wafer 
Jl Effec/iveness ol infrasfrllclUre indicates hO\ll milch the irrigation injraSlrllCiUrefill1clions 
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the duty of the Kebeles Cow1Cil and Water Users Association has no legal authority to 

enforce its by- laws. 

A study by Shime li s (2006) evaluated the insti tutional and management practices of small 

scale irri gati on systems in Ethiopia. He took the case of two small scale irrigation 

systems in eastern Oromi ya: Gibe Lemu and Gambela Terra. A total of 65 sample 

households we re se lected fro m 2 16 households. Interview with key inf0l111ants, Water 

Users Assoc iation committee members and different ex perts were made. Focus group 

discussion was a lso held. 

The resu lt shows that the ilTigation systems were poorly managed in terms of water 

allocation and d istribution, confl ict management and system maintenance, because of 

lack of well-establ ished organ izational and inst itutional conditions. The water user 

associations are no t we ll organized and found to be weak to run the irrigation systems. 

Users have prob lemati c social relation . Clearl y defined and well-enforced land and water 

ri ghts are non-ex istent at the operati onal level. Regarding technica l resources such as 

impro ved seed that is adapti ve to the situation of irrigation . labor and knowledge of 

irrigated agri cu lture (extension service and capacity building for irri gators) have not been 

met in the two irri gation systems. 

Ze leke (2006) employed qualitati ve approac h, to examine water rights and the process of 

negotiations amo ng irrigators along lndris modern scheme in Toke Kutaye district, West 

Shoa zone, Ethiopia. The findings of the research depictcd that lndri s scheme marked 
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three different significant phases . in its historical deve lopment. In these phases, 

exploration pertaining to water rights and processes of negotiations were found to be at 

their immature grou nd . Multiple water right rules emanating both from the customary and 

forma l water acts have co-existed to direct the actions of users. In thi s regards, the 

theoretical orientations of pluralism in water right paradigms proved to coincide with the 

programmatic context of wate r users from the scheme. Furthermore, the main reasons for 

conflict occurrence in connection to irrigation water use and rights are decline in the 

volume of water resource, inst itutiona l fa il ures to address the causes adequately, week 

observance on governing water right rules and increasing demands of users. As a result, 

negot iation process aiming to settl e disputes was repeated ly initiated ei ther by users. 

committee members (e lder) or courts. 

Gebremedhin and Pender (2002) analyzed the productivity of irrigation in the highlands 

of Tigray in 1998/99. T he survey was based on 50 comm unities and 100 villages. The 

result showed that irrigation was found to increase the intensity of input use , especially 

labor, o>;en. improved seeds and fer1ilizer. Controlling for other factors, use of manure or 

compost was about 50% more likely on irrigated plots than on rain-fed plots . By 

increas ing such inputs. irrigation contributed to increase crop producti on. The predicted 

impact of irrigation wa:; 18% increase in crop production relative to rain -fed field plots. 

On the LOIltrary. the impact of irrigation on the productivity of land management 

practices was statist ically insignificant. 
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In the same way, another survey was done in Amhara highlands of Ethiopia. Irrigation 

was associated with improved technologies such as ferti lizer and manure, and other 

inputs like improved seeds and pest icides , labor and draft power. However, the impact of 

irrigation on the productivity of farming practices was insignificant (after controlling 

other factors) (Benin et al. 2002). 

Gebremedhin and Pender (2002) recommended that in both the highlands of Amhara and 

Tigray, the reason for failure of irrigation to improve productivity of farming practices 

needs further careful research on the technical , institutional , governance and managerial 

aspects of irrigation. In add ition, they also suggested that such an investigation can give 

important guidance for policy and institution intervention to increase the impact of 

irrigation on productivity and income. 

2.6.2 Managcment of Other Comm on Pool Resourccs 

Gebremedhin et.al (2002) using both descriptive and econometric analyses investigated 

the nature and determinants of collective action and its effecti veness in managing 

woodlots in Tigray, northern Ethiopia. The study was based on a survey of 50 {([bias l
) ill 

the highlands of Tigray. in 1998-99 cropping season. The empirical mode ls adopted by 

the study were Tobit, Probit and OLS . Results of the study revealed that despite the 

comm unity benefits were limited due to various restrictions 011 use of woodlots. 

collective action in managing woodlots generally functions well in Tigra y, which 

supports the role of community resource management in redressing resource degradation. 

12 Tabias- The smallest administrative unit in Tigr(~F, comprising lIsually/ollr orfive villages 
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Benefits were greater and reported problems of managing the woodlots were less on 

woodlots managed at the village level than on those managed at the higher labia level. 

The econometric analysis showed that the factors that significantl y affect collective 

action include populatio n density (higher collective labor input and lower planting 

density at intermediate than at low or high density), market access (less labor input, 

planting intensity and tree survival where market access is better) and presence of 

external organ izations promoting the woodlot (reduces local effort to protect the woodlot 

and tree survival). The finding of an inverse U-shaped relationship between population 

density and co ll ective labor input is consistent wi th induced innovation theory, with the 

increased labor/ land ratio promoting collective effort to · invest in resources as population 

dens ity grows to a moderate level , while incentive problem may undermine collective 

action at high level of population density. 

Gebremedhin and Pender (2002) examined the nature and determinants of collective 

action for grazing land management in the highlands of Tigray, northern Ethiopia. The 

results were based on data co ll ected from a survey of 50 labias which were selected using 

a stratified random sampling. Both descriptive and econometric analysis revealed that 

collective action for grazing land management is widespread in the highlands of Tigray 

and reportedly contribute to sustainable use of the re source. Most collective action is 

loca ll y initi ated and is organized at the vi llage level. Communities which have smaller 

areas of re stricted grazing land per household exh ibited higher levels of various 

indicators of collective act ion (payment for the guard. establishment of penalty system 
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grazing lands was lower in areas with higher rainfall areas and better access to credit and 

extensions programs offered by NGO'S. 

Thus, we can observe that from the aforementioned literature review the gap and linkage 

ex isted on the institutional and organizational context of conununal managed resources in 

Ethiopia both from the objectives of the studies and the methodology used. 
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CHAPTER THREE 

METHODOLOGY AND SOURCE OF DATA 

3.1. Description of the Study Areas 

The data for the ana lysis is obtained from a community- leve l survey in Atsbi Wemberta 

woreda in Tigray Region and Ada 'a wo reda in Oromiya Region. 

3.1.1. Astbi Wemberta Woreda 

Astbi Wemberta woreda is located about 860 km north of Add is Ababa; 65 km northeast 

of the capital ofTigray Regional State, Mekelle. About half of the di stance frol11 Mekell e 

to the capi tal of the woreda. Endasselass ie, is off the mai n road frol11 Meke le to Ad igrat 

to the east departing at the town of Agu la 'e. This woreda is one of those woredas in 

Ti gray that borders the Afar Regional State. The woreda is geographically located 

13037'N latitude and 39030'E longitude. There are 16 peasant associati on (admini st rative 

local iti es, call ed labia) and 2 town dwellers assoc iatio ns in the woreda . A combined total 

area of the woreda is est imated at 1223km 2 The areas of [he 16 PAs ranges from 26.5 

km! (Had inet) to 209 km 2 (Kilesha Emene). According to the recent woreda population 

reports. the estimated total number ho useho ld heads in the wo reda was 21,398. with total 

population of 11 0.578 in 2003 /04 (Atsbi Wemberta Woreda Pilot Learnin g Site 

Diagnosis, 2005). 

Agro eco logica ll y, the woreda is classified as Oego. Alt itude in the area ranges from 918 

to 3,069 m and 75% of lhe woreda is in upper hi ghlands (2600mas l or above) and onl y 

25% is found in midlands (bel ween 1500 and 2600m as l) and lowlands (below 1500m 
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asl). Lithic Leptosols are the soil types covering nearly 100% in the woreda, except in 

some parts where Vertic Cambisols are also observed (Ibid). 

Altitude and rainfall increases from south to north and east to west. Shortage of rainfall is 

a major constraint of agri cultural production in the woreda. Rainfall is usually intense and 

short in duration. The average annual rainfall in ( 1995 /96 to 2002/03 ) was 642 mm/yr. 

Under normal conditions, rain starts around the last days of June. As a result of all these, 

Atsbi Wemberta is one of the drought prone woredas in the Tigray region. The area 

receives bimodal rainfall: Belg (short rains) from Mach to April and Meher (long rain y 

season) from ./une to September. The short rainy season is not reliab le enough fo r crop 

product ion except for growing grass for li vestock. Nearl y all the cerea ls and legumes are 

planted during the main rain (Ibid) . 

The woreda is classified into two fa rming systems- i) Pul se ILivestock system-Nine of 

the 16 PAs gro w barl ey, wheat, pulses and small ruminants fanning system and are fo und 

start ing li'om the central southern parts of the woreda to the tip north . Barl ey is the 

dominant crop followed by wheat and pulses. The alt itude of these PAs in this farming 

system is around 2600 m asl or higher and as a result, frost is one of the major crop 

product ion problems in the area . 

ii ) Apic ulturel livestock fanni ng system- Teff; wheat, barley , livestock and apiculture 

system is predominant in parts of the wo reda where al titude is below 2600masl. Thi s 

system is fou nd starting from the middle of the woreda to the southern end. There are 7 

39 



PAs that belong to this farmin g sys\em. A good part of the eastern escarpment is known 

for honey production. 

Despite the large population of li vestock, li vestock productivity is low as in many other 

paI1s of Tigray. The population of li vestock in Atsbi is 48,870; 72.47 1; 10.427 and 

10,000 heads of cattle, sheep, goats and equines, respectivel y. The number of poultry is 

estimated at about ' 44,000. Out of the cattle population. there are an estimated 16,3 19 

drought oxen. On the other hand, there are 6,729 beehives of which 2.000 are modern 

ones. 

3.1.2. Ada'a Worcda 

Ada'a woreda is one of the woredas in east Shoa Oromi ya region which is located about 

47 km southeast of the capita l Addi s Ababa. The woreda is geographicall y located 8°30 ' 

N latitude and 39° 17' E longitude. The woreda covers an area of 92,751.33 ha slretching 

east of the Bole Internat ional Air Port to the Northwest of Koka dam. The population in 

Addis Ababa. Adama and Bishoftu create a large market for most agricultural 

commodit ies. 

There are 27 peasant associations and 9 town dwell ers assoc iations with a total 

population of 138 ,147, of which, 18,450 and 1,9 12 are male and female headed 

households. res pec tively. 
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Agro-ecologically, the woreda is best suited for diverse agricultural production. There are 

a number of rivers and crator lakes that are being used for irrigated agriculture. There are 

two cropping seasons in the area. Belg (short ra in y season) from March to April and 

Meher (main rainy season) from June to September. Belg rains are mainly used for initial 

breaking of the soil. Meher rain which accounts for about 74% of the annual precipitation 

is the most economicall y imp0I1ant rain for crop production. March, April and Mav are 

the hottest months iand November and December are the co ldest months. The long term 

(1953-2003) average rainfall recorded by lLRI Debre Ze it and EARO Debre Zei t 

research stations are found to be 839mm/yr. Mean minimum and maximum temperature 

recorded for 27 years ranged from 7.90c to 28°c, respectively. Mean annual temperatu re 

for the same period was IS.50c (Ada ' a Worcda Pilot Learn ing Site Diagnosi s and 

Program Design, 2005). 

Black c lay (locally call ed Koticha) and red li ght soils are the dominant type . Lithosol (red 

li ght soi ls) in Ada ' a is highly degraded infertile soils, while Vertso l is generally fe rtile 

with good moisture holding capac ity. They are hard and crack during dry and sticky 

when it is wet (ibid). 

Lives tock production is an integral part of the production system. Production of cattle. 

sheep, goat and poultry is a common practice and there is an ex isting market-oriented 

production system (fattening and dairy produc ti on) . The populati on of li\'estock in the 

woreda is 138,73S; 19.305; 2S,50 1; 1,094: 1, 191: 34,900 and 922,002 heads or cattle. 
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sheep, goats, mules, horses, donkeys and poultry, respecti vely. Moreover, honey 

production is another source of li velihood of fanners in specific sites of the woreda. 

3.2. Data Source and Sampling 

Thi s study relies on primary cross-sectional data collected in 2006/07 croppi ng season 

that is obtained from five types of semi-structured community leve l questionnaires. All 

labias'3 which have irrigation projects operated during the study peri od, 2006/07 

cropping season were included in the study. In other words, during the study period , 14 

and 8 irrigation projects were operating in Atsbi and Ada'a, respectively. All these 

irrigati on schemes were included in the study. The questionnaires were administered at 

labia (kebe/e), scheme and group levels . 

There are 94 and 75 groups of beneficiary farmers (Guje/e( in Atsbi) and Gere(in Ada"a). 

Guje/e and Gcre refer to the smallest administrative unit of Water Users Association 

(irrigat ion scheme). The size of a group (the number of beneficiaries) differs from labia 

to labia. The size of the group is decided by the community and ranges from 4- 280 

num ber of beneficiaries in Atsbi and 8 up to 297 beneficiary farmers in Ada'a. 

/J Tahill, Peasant Association and Kehele have lhe slime meaning In this study, the three oIthem repre.venl 
Ihe /o\l·e.~·1 administrative units in Tigray and 01'01111)'(1 regiul1s. IVI1IcI, comprise 1I.'illlIl~ I I I() /(r 10 [/I'e I'il/ages 
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Ta ble 3. 1. Tabias and PAs included in the study 

S.No. 
Name ofT abi..as in Atsbi No. of groups 

included in the study (Gojcles) 
I Go lga l Naele 37 

2 Fe leg Waini 6 
3 Ruba Feleg 4 
4 Zarema 2 
5 Adi Mesae nu 4 
6 Harcssaw 25 
7 Hadnet 9 
8 Hayelal11 7 
TOlal 94 

Name of PAs in Ada'a 
included in the study 

Godino 

Kataba 
Ganda Garba 
Kaftu 
Hidi 

No. of groups 
(Gm's) 

31 

17 
3 
9 

15 

75 

One method for collecting valid and reliab le case study data is triangu lation. 

Triangulation means using multiple sources of evidence (Yi n, 1994; Bitsch, 200 I). This 

opportunity is the major strength and advantage of a case study strategy. Data 

triangulation was also ensured in thi s study by collecting data from different data sources. 

The first type of questionnaire was a com munity level questiOlmaire on 169 groups (94 

Cuje/es and 75 Ceres). Each interview invol ved ten respondents chosen randomly to 

represent different age. gender, position in the irrigation scheme. level of education 

(literate and illiterate). income (low, middle and hi gh). This questiOlmaire helped us to 

collect information on nature and determ inants of co lleclive action, its failure and 

effectiveness of the communal managed irrigation system in both woredas. 

Effo rt was also exerted 10 conduct in depth focu s group discussions with beneficiaries at 

each scheme level that ranged from 10 to 15 bene fici ary farmers within Ihe same scheme. 

As Ostrom ( 1994) stated , theo rists interested in inslitutional questi ons have to dig deeper 

to understand how rul es combine with a physical and cult ural world to generate particular 

types of situations. Thi s data colleclion method was undertaken in all irrigati on schemes 
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of the two woredas. It gave much more specific and very detailed information about the 

institutional context of the communal managed irrigation schemes such as wate r 

di stribution systems, conflict resolution mechanisms and lega l fram ework . The number of 

fe male headed households in the schemes are very small (21.67% in Atsbi and 13.4% in 

Ada 'a). As a result, there was under- representation of women. Therefore, in addition, 

discussion with female-headed irrigati on water beneficiary households in eight tabias of 

Atsbi and five PAs of Ada 'a was carried out, in order to enhance the availabi lity and 

quality of information related to women farm deci sion makers in the irri gat ion sites. The 

parti cipant ranged from 7- 10 women household heads with in the same irri gation scheme. 

Additiona l data were also gathered at each labia level in order to capture the cost farmers 

incurred and benefits they accrued from using irrigat ion water in year 2006/07. It enabled 

us to measure the profitability of beneficiaries. FUI1hermore, interview with experts 

working on irri gat ion in different offices of govenunental and non govenullental 

organi zations have been undertaken. As a result , substantial quantitative and qualitat ive 

information were gathered and analyzed. 

3.3. The Field PI-ocedure 

The first step o rthe fie ldwork was brief field vis its fo r 5 consecuti ve days in Atsbi (6- 10, 

Novem ber 2006) and 7 days in Ada·a (November 28-December 04. 2006). It enab led me 

to get an understanding of the situation in the woredas a nd idcnt ifi es iss ues, which should 

be included in s tudy in addition to the check li st already developed . 
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The next stage was to prepare different types of questiolmaire in order to gather 

substantial quantitative and qualitative informat ion, fo llowed by pre-testing the 

questi onnaires in the study areas. Considering the changes made in the final questionnaire 

from the pre-test, all the final quest ionnaires were developed. 

Before go ing to the final survey the group (,Gujele' and 'Gere') interv iew questionnaire 

was translated into Tigrigna fo r Atsbi and Oromifa for Ada 'a. Ten enumerators in Atsbi 

Wemberta and seven enumerators in Ada'a were involved. In addition, one superviso r in 

each area was employed based on their educational qualification and their previous work 

experi ence. 

The questionnaires fo r in depth focus gro up discussions (at scheme level and with female 

headed households) were done by the researcher herself with the help of language 

translators in both areas. Moreover, the labia level data (for measuring profitability) lIue 

collected from eac h labia and the woredas office of agriculture. 

A day and half long trai ning were conducted for al l enumerators and supervisors in both 

areas. The final fieldwork (survey) was implemented from February 19-March 15, 2007 

in Atsbi and from April Ol-May 02. 2007 in Ada'a. The field survcy was successfully 

completed in both woredas. 
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3.4. Analysis Approach 

Institutional analysis of communal managed irrigation systems is very complex . Usuall y 

these kinds of resources are frequentl y characteri zed by mUltiple users. In addition, there 

is a need fo r arran gement for negoti ati on and mechanisms for conflict resolution among 

different stakeholders. Ru les for sharing the resources comprise property ri ght, which are 

useful in reso lving conflicts and creating incenti ves for investment for the development 

of the resource. At' the same time, there is need to have institutions for co llective acti on, 

either in the fo rm of fo rmal organi zati ons or in fo rmal forms of cooperation. to abide by 

the propert y ri ghts as we ll as act co ll ecti ve ly for bette rment of the community. 

These characteristi cs of irrigation institutions become a bit difficult to be ana lyzed 

quan titati vel,' as (Mattews, 1996) stated ; 

"TheOl)' has made 01/ indispensable comribufion in recent limes fa advances of understanding III 
ecnl1mnics. Rill if sp,JI1IS 10 me Ihal /J1 the economics of inSfiflllion (hem)! ;s now oUlstripp ing 

empirical l'esel.H ch IV all excessi\'e ex tent. No doubt the same could be said abow other jie/ds il1 
economics, bill there is a particular point aboul this one. Theoretical modeling mayor may nol be more 
difficult ill this .field {han in others, blll empirical work in il is confronted by a special difficulty. Because 
economic institutions are complex, they do nul lend Ihemseh'es easily 10 quantitative measurement. Even in 
the respects in w/7;ch th ey do, the data \'e,J' oft en are not rOllline~~ 1 collected by national statis fical 
offices. As a resull, th e statist ical approach which has become the bread and bUller of applied 
economics is IIO! s{J"{lIghtforward~l' applicable. ' 

However, qua litat i" e approaches are increasingly used in conj unct ion with quantitati ve 

approaches and sllch combinations can enha nce the validity and reli ab ility of analysis 

and eva luation (Bamberger, 2000) . 

A mixtu re of both qua nti tati ve and qua litati ve approaches was appropriate in th is case 

because it prov ides the quantifiab le res ult s of factors which determine co ll ecti ve action 

and its effecti veness in communal managed irrigation schemes. in additi on to , the cost-
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benefit analysis of be neficiary fanners in the sites. It also provides explanations on 

irrigation water distribution , confli ct reso lution mechani sms and gender rel ated issues in 

irrigation. 

3.4.1. Descriptive Analysis Approach 

This part mainl y focused on analyzing the descripti ve statistics of the whole data. The 

data mainl y contaI ned information regarding nature of col lect ive action. In addition , 

characteri sti cs and actual uses of communal irri gat ion schemes were included. Besides, 

the socioeconomic characteri sti cs of irrigation water benefi ciari es including famil y size, 

education status. access to market, agri cul tural extension programme and formal credit , 

so il quality. years o f experience, training provision and experience with external and 

local organizat ions were also observed. 

Moreover. the data also contains beneficiary fa rmers' deci sion with regard to the use of 

inputs: modern fe rt ili zer. manure/compost, seed and labor (man power and oxen). Thi s 

data was co ll ected lIsi ng secondary data from labias admini stration. in addit ion to foclls 

group di scussion with beneficiary fa nners at scheme leve ls. After ca lcul ati ng the total 

value of yield harvested in year 2006/07 using irrigation water. ana lys is of the net 

revenue of input costs li ke labor, fert il izer, pesticides, herbicides , seed etc. , at each labia 

and crop type was made. Besides, based on the farmin g system crop pattern of farm 

household ' s has been assessed. 
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3.4.2. Qualitative Analysis Approach 

This approach analyzed the whole picture of institutional and organizational 

arrangements in water distribution system and mechanisms used to di stribute the 

irrigation water among si te and between upstream and downstream users. Specifically, 

the data contained management system in communal irrigation schemes. This included 

the participation of di ffe rent stakeholders in promotion, development of irrigation system 

and provision of technical support for beneficiary farmers. Besides issues like water 

distribution system, water ri ghts and legal framework which constitutes the written by-

laws, and conflict resolution mechanisms were part of the data. Women participation at 

farm, forum and leadersh ip level in the irrigation sites was al so assessed using qua li tative 

data . The qualitative information was gathered using an open-ended question that was 

included in the questionnaire in order to augment the results of the econometrics analysis. 

3.4.3. Econometric Approach 

Following Gebremedhin et. al (2002) the econometric model used to investigate the 

determinants of indicators of co llective ac tion , its fai lure and effectiveness for both 

provision and appropriation of communa l irrigation water management is stated below. 

Let M represent collective management of irrigation water. We assume there is 

decreasi ng marg inal benefi t and increasi ng marginal cost of collective management 

which includes the cost of monitoring and enforcing collective action. The benefit (B) 

and cost(C) function s can thus be specified as: 

B(M) = aM - bM' 

C(M) = eM + dM ' 
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Where a, b, c, and d are positive constants. Co llective management is affected by a vector 

of exogenous factors (X) which includes; Group Characteristics (XG), Farm 

Characteri sti cs (Xr), Village Characteristics (X,) and Scheme Characteri stics (Xs). These 

exogenous factors are assumed to shift the marginal benefit and cost curves but do not 

affect the slope of the curves. Incorporat ing the effect of the exogenous factors into the 

cost and benefi t functions, we have. 

B(M. X) = (aX +~ H)M - bM'. ........ ...... (1) 

C(M .X) = (/3X +~c)M +dM' ......... .. ... (2) 

Where a and !3 are coefficients to be estimated, and ~ H and ~ c are stochastic 

disturbance terms. Using the definitions of the exogenous factors, equations (I) and (2) 

can be rewritten as: 

B(M,X) = [ao+a" X ,,+a "X ,..+a,X ,.+a,Xs+~ H jNf -bM ' 

C(M. X) = [/3 o+a (;X (;+ /3 IX 1 • .+!3,X ,.+!3sX,+~ ( JM + dM'. 

3.4.3.1 Explanatory Variables 

The explanatory variab les are categori zed into 4 vectors:-

Region (XR)- whether the woreda is Atsbi or Ada'a 

Group Characteri stics (Xc) include:-

..... ......... (3) 

..... ( 4) 

Total number of households in the gro up (X"N), Total number o f househo lds in the 

group squared(X " N \ Proport ion of female ho useholds in the gro up (X"F), Proportion 

of literate headed househo lds in the group(X"L), Average fam il y size in the group 

(X 11 SIZE), Proport ion of households who used formal cred it (X"C), Proporti on of 

house holds who have access to extension programme (X"E) , Proportion of househo lds 
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whom irrigated agriculture is the mam source of income in the group (XHIN), Total 

irrigated area in the group (XGAREA), Total agricultural land in the group (rain-fed) 

(XGAGRI), TLU of the group (XGTLU), Proportion of beneficiaries at the tail ­

end(XG TAIL) , For how many years beneficiaries have used the irrigation 

water(XG YEARS), Numbers of times benefici aries have received training on Issues 

related to irriga tio n water use (XG TRAIN), 

Farm Characteristic (Xr\ includes 

Proportion of so il coverage of the fa rm considered good by the group (XFSOIL), 

Village Characteristics (Xv) include 

Whether rainfall adequacy in the vill age was cons idered good by the group (X,RAIN) 

Access 10 Marker and services (in hI'S.) 

\\'alking time from that specific groups' irrigated land to the nearest-Iown market 

(X,TOWN), village market (XGVILL), the rabia development post (X"FTC), 

Scheme Characteri st ics (Xs) include 

I f the irrigation scheme was promoted by externa l organization (XsEXTER), Number of 

external organi zation(s) which is (are) operating in that irrigation site now (XsNOW), 

" umber of loca l organizat ion(s) which is (are) operating in that irrigation site curren tl y 

(XsLOCA), Whether there is fanners' participation c1uring constructi on of the scheme 

(XsSTRUC), type of irrigation sys tem (micro-clam, ri ver di ve rsion, sprin g wa ter, shallow 

well and communa l pond , Communal pond is identified in the base category, 
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Thus, equation (I) and (2) can be rewritten as: -

a o+a,X"N +a,x (,N' +a,X"F +a" X"L +a ,X (,SIZE +a,X"C 

+a ,X "E +a,XjN +a"x(,AREA +a,oX (,AGRl +a"X JLU + 

B(M ,X) = a "X]AIL +a,,xjEARS +a"X J RAIN +a"X ,SOIL +a 16X ,RAIN + M _ BM '. ... (S) 

a I7X ,TOWN +a,,,x,VILL +a,,x,.FTC +a 2OX ,EXTER +a l'XPOW 

C(M,x) = 

+a ,,x.,LOCA +allX,STRUC +a 14X sMICRO +a " X sRIVER -

a "X,SP RING +a 17X ,SHA LLO W +c; 8 

fJ o+fJ,X I1N + fJ,x c/'i' + fJ.1X (;F + fJ ,X "L + fJ ,X (,SIZE + fJ ,X (;C 

+ fJ ,X c;E + fJ,x c/N + fJ"x (;AREA + fJ,oX (;AGRI + fJ "X JlU + fJ"X JAIL 

+fJ"X (;YeARS +fJ"X "TRAIN +fJ"X ,SOIL +fJ '6X ,RAIN + 

fJ 17X ,TOWN +fJ ,,,x,VILL +fJ ,,,x ,.FTC +fJ ,oX sEXTER +fJ"X ,NOW 

+fJ " X,LOCA +fJ 2lX ,STRUC +fJ14X ,MICRO +fJ15X sRIVER + 

fJ " X ,SPRING +a 17X,SHALLOW +c;, 

and the sign of a 2. a3,a1:! .a 20Ia 21,a24, a 1~.a~6 ,a 27 are indetenninate . 

fJ " fJ • fJ " fJ " ·fJ , ,· fJ w fJ 17 • fJlS> 0; -. _ . 

fJ ,·fJ 5. fJ " fJ , . fJ 8' fJ 'Q,fJ' .1, fJ ,, ·fJ ", fJ ,o, fJ ,, ·fJ " . fJ 2" < 0; . 

and the sign of fJ 3fJ,.,fJ ,, ·fJ l , and fJ n are indeterminate. 

M +dM '. .. (6 \ 

Higher total num ber of households in the group leads to greater scarci ty of the resource. 

hence greater marginal benefit of collective management (u ,>O).The effect of proportion 

of female headed households on collective action is unknown because it is highl y 

influenced by the socio-cultura l background of the community. Hi gher fam ily size in the 

group increases marg inal benefit of collective management , since irri gated agri culture 

needs higher labor force individually as wel l as co ll ecti ve ly, ( U.5>0). Il igher literacy rate, 
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higher experience in irrigation water use(in number of years), provision of training may 

increase co ll ective bene fit in such a way that beneficiaries will have better understanding 

and awareness about the manage ment of the resource more effic ientI Y,((1. , (113 , (114) 0). 

Higher proportion of households w hom ag riculture is the main source of li ve lihood may 

apprec iate co llecti ve acti on which leads to increment of benefits, s ince a ll beneficiaries 

have the same interest ((18>0). Greater size of area of irri gated land increases the benefit 

of co ll ect ive action'.((19>0). Higher leve l of physical wealth (agricultural land and TLU) 

indicates the capacity of higher cost coverage fo r operation and maintenance of the 

ilTigation scheme, ((110>0). H igh proportion of beneficiaries at the ta il -end lead to greater 

scarci ty of the resource fo r irri gat ion purposes, as a result there may be hi gher marginal 

benefi t ((112> 0). However, on the other hand, if it becomes very scarce , competiti on may 

be so high and decrease the benefi t ((112<0) . Higher agric ultural potential (so il and 

rainfa ll ) and access to market and se rvices(town market, village market , and deve lopment 

post. formal credit and access to extension programme) increase benefit to manage th e 

limited re so urce ((16, (17, (1 15, (116, (117, (118, (119)0). Ex ternal programmes may increase the 

benefit of co ll ective management by increasing awareness of profitabl e opportunities or 

of new technologies ((11 9, (120) 0) , but they may undermine benefi ts if the programmes 

prevent communiti es from full partic ipati on «(120, (1 21 <0) . The invo lve ment o f local 

organi zation may increase benefits (0.22>0), since local decis ion makers are like ly to be 

more awa re of local condit ions affect ing benefits. Farmers parti cipation during the 

construction of the inli-astructure (irrigation scheme) enhances sense of ownership among 

benefic ia ri es. Hence , it increases the bene l1t of collec ti ve act ion ((1 23>0)_ 
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Economies of scale are assumed to. reduce costs of monitoring and enforcing collecti ve 

action as the number of total househo lds increases fro m a low level (~1 <0) , but at high 

number of households, diseconomies of organi zing and enforcing agreements are 

assumed to dominate (~2>0). Formal cred it enables farmers to use complementary inputs 

such as fert ilizer, pestic ides, herb icides and varieties of seeds that needs high amount of 

water, as a result transacti on cost to enforce rules and regulations may decline(p6<0). 

Higher proportion 'of benefi ciari es at tai l-end leads to more scarcity of irrigation water at 

the ta il. As a result, frequent confli ct and violati on of restricted rules wil l occur. It leads 

to higher costs fo r monitoring (~IZ>O). Higher pro porti on of households whom 

agri cu lture is the ma in source of income, larger rain- fed land size and TLU may decrease 

the cost of co llective action. CPs, ~1O, ~ 1 1 <0) . Costs of managing a resource are likely to 

increase with, the size of the resource ( ~9>0). Greater literacy rate, hi gher agricul tural 

potential (soi l and ra in fa ll) o r bette r access to market and services (town market and 

village market) may lead to higher labor opportunities and wages, hence higher costs of 

co ll ective action ( ~ ,. ~ 1 5, P16. ~ 1 7, PIS>O) , un less labor markets are so well integrated that 

local wages are not affected by local opportu nities (PI S. P16, PI7, PIS =0). On the other 

hand, access to extension programme and deve lopment post may decrease the cost of 

collecti ve action (P7. ~1 9<O). Involvement of ex ternal programmes, long time experience 

in us ing irrigation water, prov ision of training are likely to help reduce the cost of 

organi zing and enforc ing col lect ive acti on because of better understand ing of the 

concepts of rules and regu lati ons (Pzo. P21, p,. Pu, p" <0). Collective management 

orga ni zed at a more local leve l is likely to be easier (less costl y) to enforce (P,,<O) . 
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Higher participation of farmers during construction also decreases the cost of collective 

action CP23<O). 

Then, using equation (1) and (2), the necessary conditions for maximization are 

aB = 0 = aX - 2bM(7) 
aM 

ac - = 0 = (3X + 2dM .......... (8) 
aM 

Combining equati ons (7) and (8) and rearranging terms we have: 

M* = aX -(3X 
2(b + d) 

And 
8,\1* a ,-fJ , 

== ......... . .. . ax , 2(b + d) 

..... (9) 

... (10) 

Hence. we have the fo llowing comparative stat ic re sult s: 

aM * = a ,- (3 ,+2(a ,-(3 ,)X (iN > 0 at 10wN,since a -(3 > 0 and will be laroer u1<1n2(a ,-(3 )N 
aXel': 2(b+d) , , ,, - 2 

lOr low enough N; 
<0 at high N if a ,-(3 ,< 0 (example. if a ,$ 0 );and 

>OataUN if a ,-(3 ,> O. 

aM' a,-(3. . . 
= . ' - lI1determ ,nate' ax (; F 2(b + eI) , 

aM' a (3 
= , - 4 > 0, if U1ere is no divergence ofinten'OSt. 

ax IlL 2(b + eI) 

= a ,-(3 5 > 0 ,if family membecs rruticipate in tile inigation agIicuitLU-e, ifnot a ,= 0 ax (,SIZE 2(b + eI) 

aM' 

Olvf ' = a 6- (3 6 > 0; 
ax tiC 2(b + eI) 

aM' = a 8-(3 8 > 0 
aXjN 2(b+eI) 

aM' __ a,- (3, >0, 
aX(,AREA 2(b+d) 

if economies of scale reduce cost of mamgement l-elative of CeJ1efil5 
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aM * = a,o-f3,o > o. 
ax ,WEALTH 2(b + d) , 

_a_M_*_= all -f311 < 0 if(f3 >a ) 
ax JA IL 2(b+d) , II II 

aM' = a"- f3,, >0 ; 
ax uYEARS 2(b+d) 

aM' = alJ-f3lJ > 0 
ax ,,TRAIN 2(b + d) 

aM' 
ax ,SOIL 

a - 13 14 1.1 > O. 
2(b + d) , 

aM' = a,,-f3,,>O 
aX vRAIN 2(b+d) 

In both cases, if agricultural potenti al (soil 
opportunity cost of labor or provide more 

enforcing co ll ect ion action (i .e ., 13 ,,/3,,= 0 ). 

quality and rain fall) does not increase the 
' exit ' options, thus increasing the cost of 

aM' = a 16- /3'6 >0; 
aX ,TOWN 2(b+d) 

aM' = a 11 -/311 > 0 
aX ,VlLL 2(b+d) 

I f town and vii lage market access does not 

more 'exit ' options (f3 ,,,=/3 ,,= 0). 

rai se opportun it y cost of labor or prov ide 

aM' = a' 8- /3 18 >0 
aX ,FTC 2(b +d) 

8M* a ,,-/3 ,. > 0: if external organizati on(s) do not di splace the local 
2(b + d) 

organi zation(s). 

aM' a 20-13 '0 O'f I . d . . I d d h . . = > ,I t 1e commulllty oesn t entIre y epen on t e orgal1! zatJon 
ax ,NOW 2(b + d) 

aM' = a"- f3 ,, > 0; 
ax ,LOCA 2(b + d) 

aM' =a"-/3 ,, > 0 
ax 5RTU 2(b + d) 

3.4.3.2 . Dependent Variables 

The dependent vari ab les are d ivided in to three categories . 

i) Indicators of presence o f collec ti ve action (see Tab le 3.2). 
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./ Average value of a hou~ehold contribution for the resource management per 

year l4 
, 

./ Whether there is (are) guard(s) for protection of the irrigation site (I; 2), 

./ Whether gro up members contribute for the guard 's payment (I; 2), 

./ If there is (a) person( s) in cha rge of equitable water distribution and 

appropriate usage of irrigation water (I; 2), 

./ If group members contribute for the water distributor payment ( I ; 2). 

ii) Indicators of failure of co ll ect ive action are 

./ Number of times violation of restricted rules occurred by benefic iaries per group 

in 2006/07; 

./ Number of times conflict occurred due to irrigation water distribution related 

issues in 2006/07 

iii) And indicator of co llecti ve action effectiven ess/enfo rcement includes 

./ Num ber of times the penalty system applied per group in 2006/07; 

Therefo re. the econometri c models for indicators of co llective action , its failure and 

effecti veness can be written as follows: 

ACONT = f(X ",X (i' X ,.,X v, X s) 

DC UA N = f( X ",X ,;, X ;.o X ,.,X sl 
CCUAN = f (X ",X ,;,X" X v, X ,) 

DWATD = .f(X ",X ,;, X ,., X, ,X , ) 

CWA TD = f(X",X ,;,X ,. ,X , .XJ 

NVIOL = l(X ", X ,;,X ,.,X" X sl 

NCONF = l( X ",X ,;,X " X "X,) 

NPENA = l( X ", X ,;, X ,.,X ,.,X,) ... ............ ........ . ..... ( 12) 

/J A/I flie dolO was co//ec/edJor Ihe year 2006107 
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3.2.Desc r ipt io ll and Mcas u rcme nt o f In d ica tors of Co ll ective Action its Failure and Effectiveness-De pende nt Varia bles includ ed in the Model 
"llrillhl(' Na m(' 

I) INDI CATO llS OF COLLECT IVE ACTION 

Value of (I group memher contnOllt ion for irrigfltiol1 
W:ltl.'r 1ll<lIl:lgl'lllent (A ( 'ONT ) 

If there I:' (arc ) g.uard(s) for protection of the 
Irrigat ion slle(DGUA R) 

Whcthl') ~HlIIP 11Il'llIhn' cOlltnhu te till the gU;II'ti (:,) 

III ye:lI 2006l07 (CGUARD). 

If there IS (arc) person(s) in charge on equitable 
\\ater distribution and appropriate lLsage of 
irrigation water 111 the Irrigation sit e(DW A TD) 

Whl'tlll'[ gTllUp memhers c\lIJlnhule I'm the person(s) 
III ehargx \In eqllitable Wilter distribution and 
appropnalc u:,agl' ll f Irngatll1n water 111 the Irrigation 
SHe III ~ear 2006107iCW A TD), 
II) IN DI CH o n OF:~- '-;Ci'O"L--;L--;E~CT~I"'V"'EC--;-A"'C"T"'IO=N 
FAILl IRE 

Number of limes violation of reslnc\cd rules 
l,cc lirred(NV 10L) 

Nlllllber oftlllleS w nlllc\ OI.:currcd(NCON F ) 

---- - -Jl I ) INJ)I\ATOR OF COI.LF:CT IVE Ac n ON 
EN FORe E~ 1 ENT IE FFEVTI V EN ESSS 

1 

I 
Definition and t\ICIISll rl' lIlcnt 

Averngc annual value of a lH11lsehnid contribution. in 
cash + kind -+ lahor III thl: group (i l ll converted 10 in 
BIIT value ) 

Du mm y van able for 
I ""yeS 
2= n (1 

DUIIIIll) varlahk for 
! = )'C~ 

2= no 
Du mmy variable for 

I=yes 
2= no 

DUllImy variable for 
I =yc~ 

2= no 

Total number of limes viol<lli(10 of rules and 
r('g lllatl o ns occ urred in YC<tr 20()6107 III "group. 

No, of Frequenc)' 
ObsCI"vation (%agc) 

169 

169 103(61 ) 
169 66(39) 

103 60(58) 
103 43(42) 

169 109(65) 
169 60(45) 

109 65(60 ) 
109 44(40) 

169 

Tnt,,1 Ilumber of llllles conllll;t occ urred <llTI ong I 169 
Ifflgatl()]l lIsers in year 2006/07 III a group 

Number of times the pt:nalty system had been I Total number of times Ihl.' pen<lll)' sySlem had been applied(NPENA) applied III year 2006/07 In <l group 
169 

Mean 
(S tandard 
[)(' viat ion) 

200 17 
P S2 46!D) 

4,684615 

(445792 I ) 

Minimum 

o 

2 

o 

o 

Maxim um 

312 

72 

28 

Type of 
regression 
model u5~d 

OLS 

Probi t·Select io n 
model 

Pro bit-Selectio n 
model 

Probit-Seleetion 
model 

Probit-Sl'lcction 
model 

OLS 

Tobit fTobit 
Decomposition 
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Tab le 3.3 .0 cscriptio n and Measure ment of Expblllato ry Variables in c luded in the Model 

Variable Name Definition :tnd l'Vleasurcrnent No of 
ohs('rvati fl ll 

Frequency 
(% age) 

~'lcan (Standard 
nevirlti on) 

Minimum Maximum AISbi Ad a' a 

Region(XR) 

Woreda Dummy vanabk for the worcda I 

Group Char:wcristics(X c) 

Farm Chal"a c tcris lirs( Xd 

I'" AISbl 
0= Ada'a 

TOlal number (lfhnusd101ds in a group in 2006/07, no 

ProponJOIl of female hOllseholds in a group in 2006/07 

I'fI'PllTtlllll of 1IICfOl\l' hC:ldcd hOl1sdmlds ill :1 group If1 

200M)7 
Average falllLi) SIl.C 111 a group. no 

Proportion of housdlOlds who lise formal cre<lll 111 a group 
111 2006107 
Proportion of hou seholds who have access to e.>.:tension 
programme 111 a group in 2006/07 

Proportion of hllU~cholds ror whom the primary source of 
livelihood IS IfTlgatC agricul ture in a group in 2006f07 

rotallfTIgateJ ilrca III the g.roup(ha) 

TOI<l1 agTlCI1IIUT<lll ,lIld mlhe group(rmn-fcd)(ha ) 

TroplI::al l.lvestock Unll fur thc group 

ProportIOn of bcneflCiaTlcs at the tai l-end in a group in 
2006/07 
Years of experience of irrigation water lise in a group. no 

I 

169 
169 

169 

169 

169 

16~ 

169 

169 

169 

169 

i 169 

169 

169 

169 

Number of trammg prOVISion to farmers on issues relmed I 169 

9..\(55) 
65(44) 

25.50888 
(44 .39167) 

.2059 
(.1537399 ) 
.396433 7 
( 252 1(9) 
5.83432 
( 1.280255) 
.3395976 
(.4124674) 
.9636095 
(.0385834 ) 

.2610122 
(.3439764) 

7192759 
( 15.48685) 
12.86287 
120.34169) 
8565166 
(7090984 ) 
.2964 142 
( 1157906) 
1171598 
(10.78534) 

4 

o 

o 

3 

o 

87 

10 

.56 

.25 

9.18 

o 

297 

.67 

9 

192 

230 

39.346 

.6 

100 

I 

20.531'" I 

(3 .379684) ' , 
0.2374362 
(0.0162794) 
0.3066809 
(0.01 R677R) 
5.4 78723 
(0.1216909) 
0.1524468 
(0.332288) 
0.963617 
(0 .0039756) 

0.1494794 
(0 .0296739) 

2.713577 
(0.3938537) 
4.385645 
(0.6471031) 
48 ,63854 
1616249) 
0.3129468 
(0.0092286) 
10.04255 
(0.7250644) 

3 1.74667+ 1 

(6.380773) " 
0. 1663747 
(0.0161 268) 
0.508924 
(0.032686 1 ) 
6.28 
(0.1465028) 
0.5741 6 
(0.0455406) 
0.9636 
(0.0044908) 

0.4008 
(.04147 1) 

12.80667 
(2.500013) 
23.48767 
(3.020455) 
132.0414 
(6.332693) 
0.2756933 
(0.0 161637) 
13.81333 
( 1.608165) 

1.613333 
I to irrigation water use _~_~__ 0.2095842 

169 \:roPo~lon llf su11 CllVl:rag~ e:~~~.l:~.~ .g:d~ the gruup 6019231 I .015 1 ,5 100532 I 0.7 170667 
____ .1 .2902698 --.L __ . (0.03 19113) (0.024987) 
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T abl e 3.3 . co nt inued - - ~ - ~ ~ 

i 
Va ri ab le Nam e 

I 
De fi niti on and Measu rement I No " r 

F requen cy Mea n (S tanda r d 
obse rva tion (%age) Deviati on) 

I \ 'i llag e Ch u actc r is tics(\v) I 
I I Dummy varlahle for whether rainfall <ldequlIcy mthe 

\ 

\'ll1ag.l' etlllSlderel1 goml h} thl' grollp 
l=good 169 7K (4615) 
2=notgood 169 91 (53.85) 

! Acccs" It) marlo..('t W:lll.lI1g time ff\ 11I\ that spl'e llie group '" to the 

I nearest.(tn minllles) 

, 

I 
I 
I 

-town market 169 251.7515 
(125.568 1) 

-village market !69 39.50888 

I (17.75)] 1) 

I -devel oprlll:m post 169 40.68639 
(2046198) 

Schena' Lnd Chara ch-risl irs i 
1 01ll11IllY VOlrl<lhle for if the irng<ltloll "cheme was 

pnllllllteu by externOl! org.anlZin l()ll 
I=yes 169 69(40.83) 

I 2=no 169 100(59.17) 
I Number of external orgaJ1I7.atloll(S) whICh (is) arc Ill\) 1.95858 

operattng currently 111 thc IrTlgatloll SlIe (1.381661 ) 

NUlllher o f 10eal organl/,atlon(s) whi ch ( IS) arc 1 169 2.698225 
i operattng currently in the irrigatio ll Slle (147924) 

I Dummy variable ror whether there was rarmers' 
panlclpation dllfing construction of thc whole structure 

I Iq" 
169 126(74 .S6} 

2:::no 161) 43(25.44) 
I Dummy variable for whether the irrigalion system is 

169 122(72.19) 1 =mlero-dam 
. 2=TI\'er diversion 169 39(23.08) 

j=spnng waler usc Illl) 5(2.96) 

i " ""shallow well 169 1(0.59) 

I 5""eolllmunallake (idc nlilkd as Ihe base) 161) 2(1.18) 

* 1- In variables \\'lIh conllllUOUS data {he values represent the mean of the observation o f the variable under eonsideralion 

*2- In vanables \\'llh contuHlous data the values in brackel s represent the standard error of·.he mean 

*,. The numbers OUI o r lll c hraekel shows Illimber ofohservillion~ 111 each calegory fo r discrete Jaw 

*./_ In vanahles \\lIh ul"erer e dma Ihe values mlhe hrackel repfesenllhe pcn.:cIllClgc thslnht\loll urlhe van able from the tota l ohscrvCltion. 

Minim u m M axim um A tsbi Ad a ' a 

4(4 .26) 74,98.67) 
90(95.74 ) I (I)]) 

. ~ 

40 485 200.36 17* I 3 16.16*1 
(14.2239 1) " (7.603438) " 

10 90 62.59574 80.2 
(1429285) (6.180032) 

10 100 34.71277 48.17333 
(2.079776 ) (2.121055) 

42(44.68) )' , 27(36) " 
52(55.32) " 48(64) )', 

0 4 2.957447 2.96 
(0.106862) (0.19949) 

I 5 1.034043 1.053333 
(0.093455) (0.228976) 

94(100) 32(42.67 ) 
0(0) 43(;7.33) 

62(65.96) 60(80) 
24(25.53) 10( 13.33) 
5(5.32) 0(0) 
1(106) 0(0) 
2(2. 15) 5(667) 
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3.4.3.3. Model Specification and Estimation 

The type of regression model to use depends on the nature of the dependent variable:­

Least squares regression was used for annua l average value of househo ld contribution for 

the resource management and number of violation restricted rules occurred in 2006/07, 

since these variables are continuous. 

Selection mode ls (Probit) are used to examine the determinants of; whether there is(are) 

guard(s) for protection, whether group members contribute for the payment of the guard. 

whether there is(are) person(s) in charge of equitable water distribution and appropriate 

usage of irrigation water in the site, whether group members contribute for the payment 

of thc water distributor. Dependent variables - whether group members contribute for 

payment of guard is conditional on having guard . This implies that members contribute if 

only if in cases where there is guard (which only in 103 number of observations in our 

case). Similarl y, whether group members contribute for payment of water distributor is 

conditional on presence of water distributor. This shows that members contribute if only 

if there is water distributor (which only in 109 number of observations in this study). As a 

result we use Selection model in order to test and control sample select ion bias, which is 

created by selecting only cases that have guard/water distributor. 

We used two- step estimating procedure-

In the first step the model - absence /presence of guard/ water distributor, attempts to 

capture the factors governing the probabi lity of having guard/ water distributor. This 

equat ion is used to construct a select ivity term known as thc ' Mills ratio ' which is added 
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to the second stage ' outcome ' equation . If the coefficient of selectivity term is significant 

then the hypothesis that the first equation is governed by an observed selection process is 

confirmed. Moreover, with the inclusion of ex tra term, the coem cient in the second stage 

'se lect ivity corrected ' equation is unbiased (Zaman, 2001 ). We select the exp lanatory 

vari able - proportion of beneficiary househo lds who had access and used forma l cred it as 

the offset variable, because it is one of the most stati sti call y significant variable for both 

the dependent va riables (whether there is (are) guard (s) fo r protection of the site and 

whether there is (are) person (s) in charge of equitable water di stribution and appropriate 

usage of irri gati on water in the site. but it has less effect on whether to contribute or not. 

Decomposing Tobit Coefficiellts- Tobit analys is was deve loped for analyzing censored 

dependent va ri ab le. variables whose actual va lues are not observed for a large proportion 

of cases (Tobin. 1958) It is also appropri ate for analyz ing dependent variables th at 

cannot take bel ow and above a particul ar limit. In thi s study , we also used Tobit model 

for ana lyzing determinants of frequent occurrence of conflicts and app li cat ion of pena lty 

system in comm unal managed irrigation schemes fo r the year 2006/07 , since the 

dependent va riables for which a large proportion of cases have ze ro as the lowest poss ible 

val ue. Amo ng 169 number of observation. 25 number of them had zero va lue of confli ct 

occurrence. similarl y 35 of 169 num ber of observati ons had zero as the lowest va lue of 

member penalty syste m exerc ised. Unfortunate ly. clea r procedures for interpret ing of 

Tobit coeffic ients are not available. Therefore, it is important to decompose the Tobi t 

coeffi cients. whic h revea l important addi ti onal find ings that could not be discerned from 

the ordinary Tobit coefficients (Roncek, 1992). 
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Among groups with no conflicts and no penalty system exerci sed, varying values of the 

independent variables imply different probabilities of occurrence of conflicts and 

experiencing penalty system application. For groups experiencing at least one conflict 

and appli cation of penalty system, varying values on the independent variables impl y 

variation in the conflict occurrence and penalty system exerc ised. Thus two types of 

effects sho uld be di scussed for each independe nt variab le in many Tobit models: ( I) the 

effect on the va lues bf the dependent variable for cases with a non-limit (non-zero in Ollr 

cases) va lues on the dependent variable, and (2) the effect on the limit va lue (zero in our 

case) of the dependent variable. These two effects parallel the structure of the Tobit 

model , which has two formulas for predicting values of the dependent variable-one for 

cases at the limit values and another for cases above the limit used in thi s study. 

Diagnostic Tes ts - We run 8 diffe rent models (2 OLS , (4) Sample se lection- Probit and 2 

Tobit and decomposing its coefficients) using STA TA 0.9. For each of the models we 

appl ied different diagnostics, as notes by Darnell and Evans ( 1990), before proceeding to 

test a hypo thesis. one should apply seve ral diagnost ic te sts to make sure that the chosen 

model is reasonably robust. The first one is to find whether there is potenti all yl; a 

problem of multicollinearity, but fo und potential problems onl y between total number of 

households in the gro up and tot al households in the group sq uared; total area irri gated 

land in the group and total number of households in the group; the regional dummies and 

rai nfall. The co rre lati on between these variables was leading to hi gh variance inflati on 

factors (34. 1- 57 .9 VIF) (G ujarati . 1995 and Challeljee and Price, 199 1). Howeve r, we 

I.; As noles by Gujarali (1995), if/he pair - wise or zero~urder correlaliull coefficient be/lI'een two 
regressors is high, say, in excess of 0.8, then lJ1u/lico/line(lriry is a seriolls prublem. 
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included all the variables in the models since they are statistically significant coeffici ents. 

Moreover, omitting one of the variables woul d result in omitted variables bias. The othe r 

vari ables had a variance inflation factor less than 7. 10, indicating that multicollineari ty 

was not a majo r concern for these variables 16(Gujarati , 1995 and Chatterjee and Price, 

199 1). Robust regression is undertaken to avo id the hetroskedasticity problem. We also 

tested if there is a problem of incorrect functional form. The result indicated that there 

was no ev idence of functional form misspecification. We also tested normality and 

singled out the outliers. 

3.4.3.4. Why Did We Use Comm unity Level SUI-vcy for Econometric Analys is in this 

Study? 

Analys is of common property resource management can be done at anyone of several 

levels, including those of ind ividual farm household and community level. In thi s survey 

the data which is used in econometri c analysis was administered at community (Cujele 

and C ere level ). There are at least two reasons why a community (group) level su rvey is 

appropriate, as compared with household level. The first reason is C!u·e1e and Cere " is 

the sma ll est social unit that has the capacity to govern the administration and util izati on 

of the common pool re source- irrigati on water. Programmes will need to be ma naged by 

a larger co ll ection of indi viduals. The second reason is since communa l managed 

irrigati on water has the attribute of a common pool resource in that the exclusion of 

fanners withi n the command area is difficult, bu t if use exceeds supp ly capacity it will 

/(. As a rule of thumb. i/rhe vir ola variable exceeds 10 (this will happen if R/ exceeds 0. 90). Ihol \"ariuhle 
i.~ said fv be highly collinear, Cujaral i (1995) C halleljee and Price(l991 j 

,- Gllje/es and Ceres are Ihe sma/lest administroflve IInils in a scheme(WUA) 
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become exhausted. Thus, in arrangi.ng co llective action, it faces two types of common 

poo l resource management problems: prov ision and appropriatio n prob lems (Ostrom, 

1994). The problem of provision arises in arranging the construction and maintenance of 

canals and appropriation problem ari ses in water di stribution arrangement. As a resu lt, 

the whole st ructure of instituti onal water management may most close ly reflect th e 

combined practices of farmers in the group rathe r than that of any single household 

irrigated farm. 

3.4.3.5. Research Hypothes is 

The vectors used to explain variati ons in indicato rs of co llecti ve act ion , its failure and 

effecti veness include: Regi on (X,,), Group Characteristics (XG), Farm Characteristics 

(X F). Village Characteris ti cs (Xv) and Scheme Characteri sti cs (Xs). The hypothesis about 

how thcse factors may influence collect ive ac ti on draw from the literature on col lec tive 

action (North, 1990; Baland and Pl aneau . 1996; Pender and Scherr, 1999; Gebremedhin. 

Pende r and Tsefaye, 2002) 

Gro up Characteri stics (Xg) 

Whe n the to tal number of households in the irrigated area is sma ll , collective action may be 

low due to high fixed cost. While when the number o f households is very hi gh, co ll ect ive 

action may also be low due to increasing variable transaction costs of attaini ng and 

enfo rcing co ll ec ti ve ac ti on or hi gher competition for the rcsource. (Pender and Scherr 

1999; Gebremed hin e t ai , 2002) . Hence, we hypothes ize an inverted U·shaped 

relationship between number of househo lds in a gro up and co llecti ve action for 
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communal irrigation water management. Intermediate number of beneficiary farmers 

favors collective action, while low and very high household nwnber hinders collective 

action. 

The effect of proportion of female headed households on collective action is unknown because 

it is highly influenced by the socio-cultural background of the community. Higher family 

size in the group expected to increase the benefit of collective management. since irrigated 

agri culture demands higher labor use indi vidually as well as co llectively. Higher literacy 

rate have two possible excepted effects; the first one is, it may increase collective action 

since that beneficiaries may have better understanding and awareness about the 

management of the resource. The other effect, it may undermine collective action. since it 

allows high 'ex it ' options. 

Higher proportion of households who usc formal credit favor collective actio n. since most 

of the time fanners get credit to buy inputs such as fertili zer, improved seed, pest icides. 

herbicides etc .. which are complementary inputs with irrigation water use. However, we 

should note the difference in obtaining, need and access to credit since those who need 

and have access to credit may not obtain credit. Those who need may not have access and 

from those who ha\'e access some ma)" not be interested to obtain credit due to different 

reasons. Simi lar ly. access to extension programme appreciates collecti ve action as docs 

higher proportion of households whom agriculture is the main source of in come. Community 

physical capital endowment; groups that have bettcr physical assets (higher TLU and larger size of 

rain-fed agriculture plo ts) are the ones who arc more likely to cover operation and 

65 



maintenance costs and have better irrigation structure than groups that have few physical 

assets. Hence, physical capital is expected to have positive relationship with collective 

action. Economies of scale are important in favoring collective action. We expect that 

collective action should be greater and more effective in groups which have larger 

irrigated lands. 

Higher proportion of beneficiaries at the tail· end lead to greater scarcity of the resource for 

irrigation purposes, as a result collective action may increase. However, at hi gh levels of 

scarcity and eco logical stress institutional arrangements often break down as people 

scramble fo r surv ival and discount rates increase, which leads to lower co llecti ve action. 

Longer years of experience of irrigation water use and provision of training may increase awareness 

towards how to use the water efficiently and how to co-ordinate themselves, hence. leads 

to more collective actio n. 

Farm Characteristics (XrL-

The effect of soil quality on co ll ective action may have two different effects. While better 

so il qua li ty may Increase the value of the retllrn from managi ng the irrigated water 

effec tively, thus favoring co ll ect ive action. T he other one is soi l quali ty may also 

decrease the incenti ve of members to abide by the rules, increas ing the opportunity cost 

of labour or by prov iding more ·exit opt ions ·. making enforcement of rules more 

d iffi cult. 

66 



Village Characteristics (X0 

The effect of group members' access to markets on collective action is mixed. Better access 

to markets may increase the value of the return from managing the irrigated water 

effecti vely, thus increase co ll ective action. Better markets may also undermine 

individual's incentives to co-operate by increasing the opportunity cost of labour or by 

providing more 'exit options' , making it more difficult to punish those who fail to co­

operate. Rainfall adequ'acy in the vi ll age may also have mixed impacts on collection action 

for similar reasons. Access to development post appreciates collective action , since fa rm ers wi ll 

have close contact with DAs and experts. 

Scheme Level Characteristics (Xsl 

External organizations can have two different effects. On the one hand , they can favour 

collective action by providing interventions that are complementary to local collective 

action and if they are demand-driven. On the other hand, external organizations may 

retard collective action if their ro le subst itutes local collective action such as by replacing 

local effect or dictating management deci sions or othe rwise undermining collective 

action (such as by increasing 'exit options ' of local community members). 

It is expected that the effect of experience with local organizations on collective action will 

have a posit ive relationship due to possible learning effects and the effect of social capital 

on the costs or ability to enforce collection action. Farmers' participation during construction 

increases collective action, since it increases the sense of ownership and be longingness. 
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CHAPTER FOUR 
INSTITUTIONAL ARRANGEMENT OF IRRIGATION WATER 

MANAGEMENT 

This chapter focuses on the big picture of institutional and organizational arrangement of 

water distribution mechanisms in the two study woredas. It also discusses about the 

characteri stics of beneficiary farmers, the existing legal framework , conflict reso lutio n 

mechanisms and nature of collective action in the communal irrigation schemes. 

Soon after the failure of the military soc iali st government, both the Transitiona l 

Government of Ethiopia (TGE), formed in 1991 and the Federal Democratic Republic of 

Ethiopia (FORE), estab li shed in 1995 took a decision to construct new irrigation scheme. 

Thi s also involved the clean up and rehabilitation of the old canal system in Atsbi and 

Ada ' a woredas, in both modern and traditional irri gation sites, A mass ive effort was 

exe rted in constructing dams, diversions , shall ow wells and ponds, In all these activiti es, 

the community was actively involved both in labor and kind contribution, The irrigation 

schemes are aimed at improving productivity , achieving food self sufficiency and 

sustainable development based on a strategy called Agricul tural Development- Led 

Industriali zati on (AD Ll ). 
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4.1. Potential and Actual Uses of Irrigation Water 

4.1.1. Atsbi Wemberta 

Currentl y, in the woreda, there are 5 micro-dams- Teghane, Haresssaw, Kelish Emni , 

Ruba Felg, Era; 6 modern ri ve r divers ions - Endaminu, Barka Adi Sebha, !-ladnet , !-labes, 

Ad i Mesaenu , Kuret; 5 traditiona l river diversions- Gera Rebue, A fenjow, Kim ber, 

Mebrahtom, Era Erere; 3 spring water use sites- Tsquaf, Samera, Tsigaba; I communal 

shallow well and 1 communal ponds in Adi Mesaenu. The overall potential of irrigable 

land of the woreda is unknown. Ho wever, according to the woreda agricultural office the 

potential for some of the irri gation sites is stated in Table 4.1 and Table 4.2. 

In Atsbi woreda, all the above irrigation schemes cover over 22 1.1 ha of land. In this 

command area 1855 benefic iary far mers were involved. of which 402 (2 1.67%) are 

fe male·headed households and 1453(78.3%) are male-headed househo lds . According to 

the woreda office of agricu lture. the potenti al irrigable land using micro-dams is over 

155.5ha (excluding Era micro-dam) serving 1, 184 beneficiary farmers. But actuall y the 

size of land under irri gati on is only 71 % of the potential estimated, indicating under­

utilization of the reso urce. 

From the tOla l num ber of irri gation water users in the woreda , nearly, 38% o f beneficiary 

farmers use mi cro-dam s as a source of irrigation wa ter, of which 27% of th em are female 

headed households and 73% are male headed households. Of the above 5 micro dams 

only Tegahane (at Goigo l Nae le) and Haressaw micro-dam are operational c urrentl y (sec 
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Table 4.1). Debre Selam, located in Ruba Felig labia, is the largest micro-dam in the 

woreda where conflict has occurred repeatedly since J 99i 8 

All of the modern schemes have been establi shed si nce the fall of the former Derg 

government in 199 1. The establi shment o f these schemes have been promoted by external 

organizations. For instance, Goigol Nae le micro-dam was constructed by Co-SAERT 

(Commission for Sustainable Agri cu ltural and Env ironmental Rehabi litation fo r Tigray) 

111 1997. Similarly. Haressaw and Ruba- Felg were constructed by Wo rld Vision (NGO) 

In 1992. Because of severe shortage of water in the area, fanners around Kelisha Emni 

and Era micro-dams prefer to use the water [or drinking purpose for their li vestock. 

Like the micro dams, the woreda office of agricu lture esti mated potenti al of 85 ha of 

irri gable land for the river di versions. with 1.012 benefic iari es. However, about 104.3ha 

of land is actua ll, ' irrigated. This indicates that unlike the micro-dams, over-utilizat ion of 

the resource is observed . All of the modern diversions were promoted by Tigray Regional 

Water Resource Bureau. The largest dive rsion in the woreda is Endaminu wh ich is found 

in Hayelom wbia. It irrigates 64.4ha of land , wh ich constitutes 61.7% of the total land 

irri gated using mode rn river d ivers ions in the woreda. Fourty years ago farmers around 

the river Chuhet had begun to use the diversion traditi onall y but later on in 2003 with the 

fu nd support of IFA D, Tigray Regional Water Resource Bureau constructed the main 

modern divers ion ca lled Hayelom. Fol lowing this, benefi ciary fanne rs fonned union of 

cooperati ves in 2005, which he lps them to access more easily in puts like fert il izer. 

IX The whole conflict Issue will be discllssed in delOit aI/he end a/this chapter 
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improved seeds etc. It also creates market linkages to their produced crops usmg 

irrigation water. 

Since the construction of the modern diversion, Gera Rebue traditional ri ver diversion 

operates partially because of the decline in the volume of water from the source (since 

both the traditional and modern schemes have the same source). Under the modern 

diversion, there al'e a total of 507 beneficiaries , of which 19% are female headed 

households. Farmers at thi s irri gation site have on average 28 years of experience in 

irrigation water use. There are a total of 7 Gugles in Hayelom ri ver diversion which 

range from 33 to 280 beneficiary farmers in a group. 

Fo llowing Endaminu, Hadnet ri ver diversion is the second largest diversion in the 

woreda. It irrigates 25. 14 ha of land with a IOtal of 68 beneficiaries, of wh ich 8.8% of 

them are female headed househo lds (see Table 4.1). Kuret and Adi Mesaenu also cover a 

command area of 8.535 ha and 6.25ha of land. res pective ly. In Adi Mesanu, all the 

beneficiaries are male household heads, while in Kuret 18 .2% are female household 

heads. According to the woreda irrigation expert, Habes and Barka Ad i Sebha cut-off 

dra in river di vers ions are main ly used for restricted grazing land management (see Table 

4.2). 

Tab le 4.3 shows the characteri stics of the traditional river diversions. Like the micro­

dam, the tradi ti onal river diversion at Era was unfunct iona l in 2006/2007. Gera Rebue 

rive r di version in I-Iaylom lab ia covers the widest command area compared to other 

71 



tradi tional river diversions in the woreda, i.e., 9.875 ha of land. In its command area, 62 

beneficiaries are included with 19.4% of fema le farm decisio n makers. As menti oned 

before, the total command area covered has decreased after the construction of the new 

main diversion . A total 6.5 ha of irrigated land is util ized under Tsquaf and Samera 

irrigation sites which are fo und in Ruba Felg labia. It embraces 13 wo men and 65 male 

headed households. Mebrahtom and Ki mber are recently developed trad itional rive r 

diversions with a td tal area of 2.4782 ha and 1.25 ha ofl and and 32 and 13 benefi ciaries, 

respecti ve l y. 

According to discussion with key info rmants, there were many spring water sources in 

the woreda. However, eventual I v most of them had become drier and final ly disappeared 

at all. In the woreda. there are::' spring irri gati on water use sites I in Ruba Felg and I in 

Zarema. Under these sp ring sites 7.5 ha of land was cu ltivated for 66 household heads of 

which 4.5% are femal e. 

In additional to all these, farmers at Adi Meseanu made an effort to use two communal 

ponds and one communal shallow well for irr igation. They took a col lective credit in 

2005 from Wor ld Vision for buying moto r pumps. Twenty fi ve beneficiaries were 

included in this package. of which only one of them is woman farm deci sion maker. 



Comm unal Irriga tion Sch emes in A tsbi Wembcrta Worcda 

T a ble 4.1- Micro- Dams 

Potential Actua l 

Actua l No. of beneficiaries 
years of 

S.No Tabia K ushet 
Year of No. of experience Tota l Tota l land· 

construction Cug/es of II sing the irrigablc 
Tota l no. of 

irrigated Bcncficiari es 
irrigation land (ha) (ha) T otal Fema le 
(Mean) 

I 
Goigol 

Tcgahanc 1997 
41.6728 542 1381 

Nae!c ~7 R.36 41.50 457 (25.5%)' 

7 Harress(lw Feliga 1994 
42 .3 008 305 96 

- 2S 12 39 27 1 (31.5%) 

3 
Kelisha 

Adi Shchll 1997 
Emili 0 0 54 284 0 0 0 

4 Rllba Felig 
Debre 

1993 
Selam 0 2.5 21 172 0 0 0 

5 I Era Era 1996 0 0 NI N I 0 0 0 
234 

I Total 83.9736 847 (27.6 %) 

'-
62 ((38%)/ ((45.7%)/ ((58.2%)) 

Source-Own survey and computation e.\l.:ept figures uscd in potential irrigablc land and potential (olal no. of bene ficiaries. (applicab le for all tables and figures) 

1 Numbers Ollt of the brackct5hows number of observation in that ca tegory, 
-actual years of experience or using the irrigation (mean). 
- irrigated land size 

~ Numhcr~ within the bracket shows pcn:cntage distribution of the variable frum the to1al number o f heneficiaries in that specific scheme 
';Numbers within the dou ble bracket shows percentage distribution of the variable from the total number of beneficiaries in whole existing schemes in the worcda 

Male 

404 
(74 .5) 

209 
(68.5%) 

0 

0 
0 

613 
(72.4%) 

((42.2%)) 

Distance 
from the 
woreda 

town(Enda 
5elassie) in 

Km. 

2 

20 

44 

11.5 
28 
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S.No 

I 

2 

3 

4 

5 

6 

Total 

Tab le 4.2. Modern Rive r Diversions 

Actual years Potential Actlll:ll 
of 

experience Total Tota l No. of Be neficiaries 
Na me of river Type of Year of No. of 

diversion Techn ology construction Gugeles 
of using 

irrigat ion 
water 

(Mean) 
Enda minu 

Main-
(in Haylom 1996 
Tab ia) 

diversion 
6 28.28571 

Barka Adi Sebha Cut-off drain 1996 0 0 

Hadnet Cut-off drain 1997 
9 5.4 

Habes Cut-off drain 1997 0 0 

Adi Mesanu Cut-off drain 1996 
I I 

Kuret Cut- off drain 1997 
3 8 

19 

I Numbl!rs out of thl.: brackd shows numbl!r of obsl!rvution in that I.:J(l;glJr). 
-actual years of experience of using the irrigation (mean), 
- irrigated land size 

land Total no. or land 
irrigable Bene fi ciaries irrigated 

in ha (ha) 
Total 

48 490 64.375 507 
7 112 0 0 

10 175 25.14 68 
7 95 0 0 

6 20 6.25 9 

7 120 8.53 5 159 

104.3 743 
85 1,012 ((47.2%)/ ((40%))' 

2 Numbers within the bracket shows percentage distribution orlhe variable from Ihe low.l number of bcneficiaries in thai specific scheme, 

Female 

97 1 

(19. 1%), 
0 
6 

(8.8%) 
0 

0 
29 

( 18.2%) 

132 
(17.8%) 

((32.8 %)) 

3Numbcrs within the double hrack\!t shows pcrccntag!.! distribu ti on orlh!.! var iahle frolll tht; total number ofbcndkiari cs in whole existing schemes in the worcda. 

Male 

410 
(80.9%) 

0 
62 

(91.2%) 
0 
9 

(100%) 
130 

(8 1.8%) 

611 
(82.2 %) 
((42%)) 

Distance 
from the 
woreda 

town (E nda 
Selassie) in 

Km. 

26.5 
7 

36 
12 

6.5 

5 
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Ta ble 4. 3. Trad itio nal Rive r Diversions 

Act urli YC<lrs 

s. Na me of the 
Tabia 

No. of of irr igation 
No. river diversion GllKeles wat e 

use(M ean) 

I Gera Rebue Hayelom I 40 

2 Tsiquaf Ruba Felg I 24 

3 Samcra Rub~ Tclg 2 25 
r~ - -

4 K imber(Tsioaba) Zarema I 3 

, Mebrahtol11 Felg 3 
Wuini 2 -- ~ ----.----

6 Era Erere Era 0 0 

Total 

----

I NlIInbcr:o; out o f th e hmckct shows numb~r of observation in thai ciltt.:gory. 
- actual years nfcxpcricn cc of using the irrigation (111ean), 

- irrigated hllld siz(: 

-

ACtWl l 

Total land Total no. of 
Fe ma le 

irrigatcd(ha) beneficiaries 

9.875 62 12'( 19.4%)' 

1.5 20 5(25%) - - -
5 58 8(13.8%) 

-~~ -_.- ~-

1.25 13 0 

2.4782 32 7 (21.9%) -
0 0 0 

211. 1032 185 32 (17.3%) 

((9 %)) ((9.97%)/ ((7. 96 %)) 

: Numbers within the brac ket shows pCfC(.::nlagl.: di stribut ion o f the variab le fro m the Iot a! num ber or bcndiciar ics in that specific scheme. 

Dista nce from 
the woreda 

Ma le town(Enda 
Se lassie) in Km. 

50 (80.6%) 25 

15(75%) 10 

50(86.6%) 10 

13 (100%) 16 

25 (78.1 %) 4.5 

0 28 

153 ( 82. 7%) 

((10.5%)) 

'Numbers wi thin the double bracket sho ws pcrct:l1tag t: di strihution of the variable from th e lolal num bcr o fht:ncficiaries in whole existing schemes in the woreda. 
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Table 4.4.Sprin g water use 

Act ua l yea rs Act ual Distance from 
s. Na me of th e No. of the woreda 

No. river diversion 
Tabia 

CUKeles 
of irrigation Tot<lli and Tota l no. of town(End a water use irrigated(ha) be neficiar ies 

Female Ma le 
Selassie) in Km. 

I Afcnjow Ruba Fcl o 2 23 4.5 42 2' (4%)' 40(96%) I I 

2 Tsigaba Zarema I 6 3 24 I (4.2%) 23 (95.8%) 171 
7. 5 66 3 (4.5 %) 63 (95.5%) I 

Total 
((3.39%)/ (( 3.56%)/ ...If. 7%Jl ((4.3%)) I 

Tab le 4.5. S hallow We lls and Art ific ia l Lakes 

Type of 
Actu al years Actual Dista nce fro m 

s. Name of the Ir riga tion No. of 
._-

the woreda 
No. river diversion 

Tabia 
Water Gugeles 

of irrigation Total la nd Tota l no. of town(Enda 
wat e li se irr iga tcd(ha) beneficia ries 

Fem ale Male 
Sclassie) in Km. 

Gereb Gesa Adi Shallow I 2 2 5' (100%) 0 5 
I Mcsanu wells 

Adi 
Communal 

1(11.1 %)' Gereb Gesa pond 2 2 3.25 8(89.9%) 9 
2 1vh!sanu 

5.25 13 I (7. 1%) 14 (92.9%) 
Total 

, 
Numbers ou t of the brackct shows number of observation in that category_ 

- actua! years of cxper ience of using the irrigation (mcan) 
- irrigated land size 

((2.37%)) ((.75%)", ((.2%)) 

: NlJmher~ within thc hradet !'hn\\~ percellw£e di~lr i hlllion of lhe variable from the loW! numher of bene liciar ics in Ihat specific scheme. 

((.89%)) 

:Nurnbers within tile dlluble hnH.:kel sllo\\s ]Kfeenlag.c diSlribution urille variahle fru!1l1l1c 101011 IlUmhl::f ofbcfH.:ficiarics in whole exist ing schcmcs in the worcda. 
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4.1.2. Ada'a Woreda 

Currentl y, in the woreda there are 4 modern and 2 traditional irrigation schemes from 

Wedecha-Belbe la dam (see Figure 4.6) . There are a lso one river diversion under 

operation from Mojo ri ver and one natural lake, named Hora Kilo le (see Tab le 4.7). The 

overall potential of the woreda is unknown especially after the separation from Liben. 

The woreda irrigation office has in its record a land area of 2,0 17 ha under irrigated land, 

with 5,043 tota l be'neficiary households. It also shows that an average land ho lding size of 

about 0.5 ha irrigated area per household. 

The Wedecha- Belbela Dam Storages System 

The Wedecha dam was first constructed for state farm purpose in 1978 by the former 

socialist gove rnment of Eth iopia in collaboration with the Cuban government. Currently 

the dam suppl ies Keteba Gimbi , Gohaworko, Godino and Harawa irrigation schemes in 

the 'koreda. The dam itself is located in the border of Sendafa and Gimbichu woredas . 

The farmers in these woredas have not been beneficiaries of the irrigation water except 

for some emerging interest to irrigate some of thei r land . Because of this reason, farmers 

who live around the dam complain and confl ict arises frequently (farmers in Sandfa and 

Gimbichu tried to destroy the main regulator for a number of times). Later on the new 

canals were construc ted by Oromiya Rehabilitati on fund which lead to Keteba Gimbi and 

I-Iarawa schemes. 

The Wedecha dam stores a wate r volume of 15.160 X 106 m3 mainly from flood water. 

This sto red water is utilized in the ri ght and left channels and feeding the various 
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schemes along its way until it ends up in Belbela dam. The current usage of water for 

irrigation before the entry to Belbela dam is 577.625 ha and a new expansion with a size 

of additional 120 ha is underway upstream of the Keteba Gi mbi scheme. 

The Belbela Dam has a capacity of 12 X 106 mJ Si mi lar to Wedecha dam it is a flood 

harvesting dam. After the Wedecha water flows via Keteba Gimbi and Harawa, the water 

stores in Belbela Dam, it suppli es water to Belebe la and Fultino schemes. 

Dinsho owned large irri gable land which is not currentl y under use. However. the new 

expansion of commercial fl ower farming is ex panding to the command area of the 

Belbela dam, and they use the water from the dam for irrigation at thi s stage. The overall 

combined use of Belbela Dam is less than 100 ha with a potential to expand by 100 ha . 

The irri gat ion water at Wedecah - Bel bela dam has un functional main and latera l gates ; 

therefore, there is an overni ght storage provi sion. The aim is to reduce the misused 

amount of water duri ng night time when farmers don ' t use the irrigation water, in stead it 

flows to thi s overnight storage ca ll ed Seroba. 
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Figure 4 .1. Wedecha and Belbela Dam Schematic Representation a nd the 
Associa ted Irrigation Schemes 

Goha Work 
scheme, 108ha 

God ino scheme, 
24 1.25ha 

Wedecha 
Da m 

Belbela 
Da m 

Bel bela· Fu It ino 
sc heme. 76ha 

Enema scheme, 
20 .625 ha 

To Dinsho, 
cOlll me rc ial 
nO\ve r farm , e tc 

Wedecha Dam 

Keteba 
Ginb i 
scheme, 
178375 

Reservoir area, A=2.7 km 2 

Capacity = 15. 16x 10' m' 
Live storage 14 2,3 00,000m' 
Embankment vo lume = 130,000111 
Embankment lenglh=47 8m 
Max imum he ight = 18 m 
Mean now of outlet -2. 7 !1l ~ 
Max. regulated fl ood flow = I I Im' /5 
Specific coefficient =9711 
Dead vo lume =938 

Harawa scheme, 
50ha 

Belbela Dam 
Reservoi r area. A=2 .1 klll ~ 
Capac ity = 12, 10' m' 
Li ve storage 1.5x 10un,-; 
Embankment length = 7 1 Om 
Maxim um height =26.75m 
Mean flow of out lc t =2. 4rn 3 

Max. regulated fl ood flow ::..3S7m;/s 
Specific coe ffi cient =373/1 
Dead vo lume =674679111 ' 
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.t .6. Fun ctional Irrigat io n Schcmes fro m Wed ecl14l - 13elbela Dam, River Diversion a nd Natural Lake Use 

Functional Small Scale Irrigation Schemes from W edecha-Belbela Dam 

Name of the 
Actu~1 years of 

s. No. PA irrigation w~ ter 
irrigntion sc heme 

use 

Godino Godino 13.95 

2 Gohaworko {jodino 39.625 

3 Harawa Godino 19.6667 

4 I3 d bela-Fult ino Koliu 10 

, Dhanailla (janda Gorha 7 

6 Kataba-Girn bi KC'ltabC'l 9.058824 

I Numbers out of the bracket shows number ofobservC'ltion in thai category . 
. actual years of experience of using the irrigation (mean) 
. irrigated land siz~ 

Actu a l 

Total irrigated No. of beneficiaries 

land Tota l Female 

241.25 495' 90 (1 8.2%), 

108 267 65 (24. 3%) 

50 68 24( 35.3%) 

76 247 28 (11.3%) 

20.625 54 8 ( 14. 8%) 

178.375 427 71 (16 .6%) 

6 74.25 1558 286(18.2%) 

((70.2%)), ((65.4%)) ((90%)) 

1 NIIlllhe!':\ Wil h ~l the bracket :\l1l)\\S pen:c l1t agc distr iblltllln urlhc variable frollllhc totalnumbcr ofbcncfi ci aril.!s in 1hat specific scheme. 

Distance fro m t he 

wored a tow n 

Male (Debre Zeit) 

405(8 1.8%) 12 

202(75. 7%) 13 

44 (64.7%) 18 

2 19(88.7%) 7.5 

46 ( 85.2%) 10 

356(83 .4%) 21.75 

1272(81.6%) 

((61.8 %)) 

JNumbcrs within the double bracket shows percentage distribution of the variable from the towl number of beneficiaries in whole existing schemes in the woreda. 
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Table 4.7. River Dive rsion and Lake Irrigation Use in Ada'a 

I 
Type of 

Actual years of 
s. Na me of the irri gation Nam e of 

No. irri gation sch eme system PA 
irrigation wate r 

usc 

1 Mojo rivt.:r River divcr..-iol1 11 idi 10.11 
--. --- - -

2 l1nr;1 "ilole lake -I T:lko.: lI"l" 1l1di 

I Numbers out of the hrackct shows number of observation in th at category . 
. actua l years of experience of llsing the irrigation (mean) 
- irrig<1tcd land size 

3 

Actua l 

No. of beneficiaries 
Total irrigated 

la nd Total Female 

2()3.5 I 698 25 (3.6%) 
-----

22,75 125 7 (56%)' 

286.25 823 32 (3.8 %) 

((29. 8%))", ((34.6%)) ((/0.1 %)) 

2 Number:; \\ ithin Ih..: hacket shows pcn:cl1tagc distribution of the variable from the \o\ninumbcr of beneficiaries in thai specific scheme. 

Male 

673 (96.4%) 

118 (94.4%) 

79 1 (96.1 %) 

((38.4 %)) 

)Numhcr:; within the dOllhk brncht sho\\' ~ pcn:cntagc distribution of the variable from the total numher of beneficiar ies in whole existing schemes in the woreda. 

Distance 

from the 

woreda town 

(Debre Zeit) 

13 

14.5 
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The above two tables show that in Ada'a woreda, there are a total of 2,059 irrigati on 

water beneficiaries on 960.5 ha of land . Among the irrigat ion sites, Godino irrigation 

scheme is the la rgest in both size of command area and number of beneficiaries. It has the 

command area of 24 1.2 ha of land that is 35.8% of the whole Wedecha- Belbela dam 

command area. A total of 495 household beneficiaries are served , of which 81.8% are 

male headed households. Kataba-Gimbi traditiona l irrigation scheme is the second vast 

command area in ' the woreda. In thi s scheme 178.375 ha of land is irrigated by 427 

household heads, out of which 16.6% of them are female. The other two irrigation sites 

that a re fo und in Godi no PA are Gohaworko and Harawa. Those schemes have a long 

history of using Wedecha and Belbela spring water for irrigation purposes. The 

Wedecha- Belbela dam was named after these old aged spri ng water sites- Wedecha and 

Be lbela. The two schemes (Gohaworko and Harawa) cover a total of 108 ha and 50 ha of 

land with total beneficiaries of267 and 68, of which 24.3% and 35 .3% are female headed 

households, respective ly. 

Be lbe la dam is the source of two schemes namely Fultino (fo und in Koftu PAl and 

Dhanama (located Ganda Gorba PAl. The command area under these two schemes has 

76ha and 20.625 ha of land with 247 and 54 benefic iary fa rmers, out of wh ich 88.7% and 

85.2% are male household heads. 

Regarding ri ver di ve rs ion. there is only one ri ve r whic h c rosses the woreda through Hidi 

PA. There are 698 fa rmers who use the irrigati on wate r on 263.5ha of land. Hora Kilol e 

natural lake is another source of irri gation water for farmers liv ing around Hi di PA. It 
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covers 22.75 ha of land w ith 125 household beneficiaries, out of which 5.6% are female 

and 94.4% are male beneficiary farmers. Similar to farmers at Adi Mesanu in Atsbi , 

farmers who li ve around thi s natural lake took credit collectively from Ratson (NGO) fo r 

buying motor pwnps for irrigation purpose. 

4.2. Management Systems in Communal Irrigation Schemes 

Irrigation Water Administration 

Irrigati on water admini stration covers the organizational , managerial and institutional 

structures including the regulatory apparatus and confl ict resolution mechanisms, which 

are directl y connected to the water sector. 

Organizational Framework 

The general organ izati onal framewo rk of ilTi gat ion water sector in Ethiop ia can be bri efly 

described by highlighting the key actors playing different roles at the centre. in the 

regions and at grassroot level. 

Regional Water Resource Bureaux (T igray fo r Atsb i and Oromi ya for Ada 'a) provide 

ove rsights of the irr igation s ites . As discussed prev iously almost all the diversions in 

Atsbi were constructed by the T igray regional water resource bureau. It a lso gives 

financial SUppOI1 fo r mai ntenance at the out let and system level, with the assistance of the 

community and other stakehol ders. Similarly , the woreda agri cu ltural office and the 

woreda wate r resource offi ce have a larger role in the prov ision of technica l ass istance lor 

beneficiary fa rmers. In both study a reas. unde r the woreda agricult ure office. the 
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irrigation team sub-div ision provides trainings and irrigation use awareness programs. 

The sub-d ivision has coord inated training progrnunes a number of times in collaboration 

with NGOs and external organizations such as World Vision, IPMS-ILRI and Genesis. It 

creates a bridge betwee n benefic ia ry farmers and othe r stakeho lder. 

Moreover, there are a number of gove rnmental and non-governmental o rgan izati ons 

which playa huge 'ro le in enhancing the productivity of fanners in the schemes. World 

Vision. Irish AID, REST, Safty Net, World Bank and BoARD in Atsbi, and Ratson, Kal e 

Hiwot. Voca and Genesis in Ada'a ; IPMS-ILRI in both study woredas are the major 

ex tern al and non governmental organizat ions. wh ich give technical support for 

beneficiary fanners. There are a lso loca l organizations which atte mpt to assist the farmers 

tlu'ough pro\'is io n of input such as Hayelom and Alph Goha Co-operatives in Atsbi and 

Ada'a. respectivel\, . Furthermore. research organizations like Debre Ze it and Melkhasa 

Agricultural Research In stitute in Ada'a are also panicipating act ivel y in introducing ne\\ 

technologies to benetlc iary farme rs. 

Each irrigati on sc heme is a common property resource that is o\\'ned and managed by the 

communit y. Eac h site has formcd Water L'se rs Association (\\'LA) which is administered 

by Water Use rs Committce (WUC). Under no rm al circum stances . c\ 'e rybody \\'ho is the 

beneficiar\ of irrigation water is a member of WL\ in a panic ular scheme . WUA is a 

local ins tituti on and has a basic charactcr of autho ri ty and b\-Iaws. It has rulcs . mcthods 

and sanctions fo r se lecting executivc com mittee , rai sing fin ances, setting di sp utes among 

irri gation water heneflciaries and supervi sing provision or th e irrigation water sc rvic~ , 
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Each irrigation site has an elected committee with 3-7 members and a chair, which varies 

from scheme to scheme; with one-chair person, one-vice chairperson, one secretary, one-

treasurer (cashier), controller (s) and other members. It also embraces a water di stributor, 

(in Atsbi loca ll y called Abo-Mai'9), who is responsible for everyday operation of the 

scheme. Under these water users associations and the executi ve committee, the new 

structure was created by water users with water course representatives at the outl et (block 

or group20) leve l (Cujele and Cere level).There are 94 Cujele and 75 Cere leaders in 

Atsbi and Ada'a, respectively. In this study Cujele and Cere leaders means group (block) 

leaders. These leaders are in charge of any issue concerned with monitoring and 

contro lling of water di stribution in their group . The water di stributor controls these block 

(group) leaders at the scheme level. Usuall y, the water di stributor is one person per 

sc he me. 

The executive committee IS an offic ial link between irrigation water users and the 

gove rnment offic ials in tabias and woredas. They represent irrigation landowners and not 

the governm ent. While they are appointed by the water users, they don ' t have any formal 

office, payment or compensation for their services. Ownership of land within the same 

catchme nt 's area, active participation within the community, age and good fam il y 

background are important cons ideratio ns for appoin tme nt as a committee. 

I~ Abo A1ai means wafer distributor (1/ scheme level in Tigrigna (Alsbi). 
2') In this study Gujele, Gere, group and block are refer to the same meaning 
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According to di scuss ions with water user farmers, the principal duties of the executive 

committees and water distri butor include:-

(I) enforcing the rul es and regulations of the associati on; 

(2) co ll ecting o f allnua l cash contribution from each water user farmer; 

(3) mobili zing the resources for operati on and maintenance of the schemc; 

(4) assisting a ll o ffices of the government in executi ve of thei r public duties and 

suppl y the : requi red information and genera lly act fo r and on behalf of the 

landowners and lease-in farmers in the catchment area; 

(5) reso lving any confl ict that relates to water distribution; 

(6) monitoring and controlling the water vo lume from the main regul ator, lateral and 

sub-lateral; 

(7) plarming, organi zing and enforcing clearance and maintenance of the main canal, 

laterals and sub-lateral canal s; 

(8) After negoti ation with all water users, they decide the wate r schedule (when each 

group and use r get the water) and the mechani sm how to distribute it and 

(9) li stening any compla ints and give reso luti ons. 

In both places, loca l assoc iations are infl uential and powerful to the local comm uni ties. 

Most people fee l a stronger sense of identity and belongingness than in the fo rmal set-

ups . 

4.3. C haracteristics of C ommunity Managed Irrigat ion Schemes 

The descriptive stat isti cs fo r characte risti cs of communa l managed irri gati on schemes in 

the two woredas is indi cated in Table 3.3. There are a to tal of94 Cujeles and 75 Ceres in 
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Atsbi and Ada ' a woredas, respective ly. Besides, the average number of beneficiaries in a 

group is 20.5 in Atsbi , with the minimum number 4 in Adi Mesanu communal pond 

irrigation use and a maximum of 280 irrigation water users in one of Endaminu' s modern 

ri ver di version groups. Similarly, in Ada' a the average number of benefici aries in a group 

is 32. The largest Cere embraces 297 beneficiaries in a group and the small est group 

includes 8 farmers. 

With regard to group characteristi cs. average fam il y Size for a combined irrigati on 

schemes (Atsbi and Ada'a) is nearl y 6. with slight vari ati on among groups in the two 

woredas. In terms of education wise distribution, a large percentage of the household 

heads in the groups are illiterate. In both cases, onl y 30% and 50% are literate 

beneficiari es in Atsbi and Ada'a, respective ly. 

As Table 3.3 shows. large proportion of households in the group have access to 

agri cultural extension programme. In both cases, 96% of households have access to 

ex tension programme. indicating a poss ible positive assoc iation between access to 

extension and irrigation water use. Re garding fi nancia l capital endowment of irrigation 

water users in a group in cropping season o f 2006/07 , on ly 33% of beneficia ries obtained 

credit from for mal organi zations fo r the combined popu latio n. The mean variat ion in th is 

respect is very large. 15% in Atsb i and 57% in Ada 'a. T he major reasons fo r lower mean 

percen tage of benefi ciari es that obta ined credi t are due to the inability to repay back the 

prev ious credit, insuffic ient suppl y of credit, credit ave rs ion, shortage of prepayment cash 

and different other reaso ns. 
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The population density in irrigated areas of Atsbi is very high . The average number of 

beneficiaries per hectare is 8 in Atsbi and 3 in Ada ' a. With respect to soil fertili ty, the 

beneficiaries were asked what percentage of their groups' irrigated farm land soil 

coverage is considered 'good ' , based on their perception. Onl y 51% and 72% of the soil 

of irrigated land is classified as ' good' in Atsbi and Ada'a, respectively . The mean 

proporti on of beneficiari es at the tail-end is comparab le among irrigati on beneficiaries in 

Atsb i and Ada'a a(0.31 and 0.27, respectively. 

Furthermore, average years of irrigation water use expen ence shows that most of the 

schemes were constructed or began to operate after the fall of the military govemment. It 

has been on average 10 years, since the irrigation schemes started to ope rate in Atsbi, 

wh ile it has been 13 years in Ada 'a. The aluage number of ti mes training was given in 

2006/07 cropping season for beneficiaries is higher at Ada'a than in Atsbl, i. e ., twice in 

Ada'a and once in Atsbi . This shows that less involvement of stakeholders in training 

provision in both woredas. There is much variati on in total ownership of agricultural land 

(non- irrigated land) and TLU across irrigation water beneficiary communiti es in the two 

wo redas. 

The combined mean fo r walki ng time to the town market fo r a round trip takes 25 1.75 

min utes (4:20 hrs), The mean walking time to Enda Selassie (the woreda town of Atsbi) 

takes 200,36 minutes (3:33 hrs) with the maximum of 455 min utes(7,5 8hrs) l1'om Hadnet 

to Enda Selassie and the minimum of 60 minutes (I hI') from Tegahne (Goigol Naele 

labia) to Enda Selassie, On the other hand, the average walking lime to Oebre Ze it (the 
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woreda town of Ada'a) takes 3 16 minutes (5 .26 hrs), with the minimum of 180 min(3 hrs) 

from Koftu PA (Be lbela-Fultino scheme) to Debre Zeit and the max imum of 41 5 

min.(6:59 hrs) from Kataba PA to Debre Zeit. However, vill age markets are nearer to 

irrigated vill ages of the woredas as compared with the town markets. The combi ned mean 

for walking time to the nearest vi ll age market fo r a round tri p is 70 mi nutes ( 1: IOhrs), 

with some variation bet,,'een the two woredas (20 mi n.). In both cases, the town markets 

are very remote from the irrigated tabias which might reduce incentive to sell the product 

in town market that the benefic iary fa rmers start to produce us ing irri gat ion water. 

The result shows that, 82% of the current irrigation sites in Atsbi were promoted by 

external organizations like Co-SAERT, Tigray Regional Office of Water Resource and 

World Vision, with the fu ll part icipation of the community in food-fo r-work programme. 

Howeve r, Wedecha- Belbela dam was constructed by the then soc iali st government in 

co ll aboration with Cuban government. The result s of focus group discussion revea ls that 

during the construction of Wedecha- Belbela dam , only some farmers participated as a 

dai ly laborer. While the diversion from Mojo river and Hora Ki lole lake was initiated and 

promoted by farmers around the water source. The average number of external and loca l 

organi zations wh ich operate currentl y is comparab le among irrigation water benefic iary 

groups in both woredas (3 external organi zatio ns and I local organ ization per scheme in 

both woredas) . Moreover, in both woredas, micro-dam is the ma in source of irrigat ion 

water, 65% in Atsb i and 80% in Ada ' a. 
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4.4. Nature of Collective Action in the Irrigation Sites- as a common pool resource 

4.4.1. Participation of Members in WUA 

Like in any other common pool resource, co ll ective action arrangement 111 irrigation 

water use faces two types of resource management problems: provision and 

appropriation. The problem of provision arises in arranging the construction and 

maintenance of cana ls, while appropriation arises in water distribution arrangement. To 

overcome these problems. as we discussed previously. irrigat ion beneficiaries has form ed 

WUA and WUC at each scheme, and block (Guje/e and Gere) leaders at each outl et 

leve l. 

Before the start of the irrigation season, water users 111 general assemble to negotiate 

when to clean the canals (the mai n canal, lateral and sub-lateral canals) and then decide 

the water distribution programme, i.e ., where to start (upstream or downstream) , 

rotational irrigation intervals, for how much time to irrigate per person etc. Especially. 

water distributors have a big role in organizing the \\ater di stributi on programme and the 

mechani sm to achieve the goals. 

The irrigation group leaders are in charge of con trol at turnout gates of lateral and sub­

laterals. They also inspect at farm- level wate r distributions that are to be carri ed out by 

each block. 

Participation of Members in Meetings- Many of the problems rel ated to irrigation arc 

solved directl y by farmers themselves. Acco rding to the curren t status o r the rule and the 

regulations of the WUA in both woredas, mcmbers shou ld meet once a month and WUC 

90 



once at fortn ight to discuss problems, make decisions and once a year to elect new 

executive committee and water distributor. However, in practice, it is hardly the case. It 

seem s that the onl y occasion that brings farmers and WUC to meetings is when they 

negotiate on the issues like when to clean the canals, when the irrigation system ceases to 

function or whe n an urgent action is needed. 

All farme rs are alJ'owed to participate equally in all meetings, which are led by WUC. 

Representation by other fam il y members is quite common. Double representation is 

considered (by men and women) ineffi cient and unnecessary. In addition. a ll members of 

WUA (women and men) have equa l right to vote and to be elected to serve as an 

executive committee, water d istributor or block leader. 

4.4.2. Water Distribution System 

In both se lected areas, rotationa l irrigation is practiced. Rotational irr igation is the 

application of irrigation water in a given amount at the given time and in proper order, so 

that all farmers may get enough water to irri gate their fields. The irri gation distribution is 

designed accord ing to the ex isting system layout and ac tual topographic condi tions. so 

that irr igation wate r can be simultaneously delivered into each rotation block or group. 

This is why each irri gat ion site is divided into different Cugeles and Ceres (blocks). 

Actually. water dist ribution shifts are established based on counting dates or complaints. 

instead o f water necds by plants. 
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Under normal circumstances, a group gets water for a day whereby the interval differs 

from season to season. which depends on the amount of water stored in the rese rvo ir. In 

bo th wo redas, effic ient a nd effective use of rainfall is an important source of irrigation 

water. Presentl y, a ll the ex isting micro-dams conserve rainfa ll as the irrigation water. 

Ra ising the fi elds to capture more rain water is the method used. Other sources of 

irrigat ion water are also di rect ly related to the amount of rain-fall during wet season. 

Farmers also claim to fo llow crop-water requiremen t rates in irrigating their plots. 

However the app lication is without consideration of the so il type, crop type and stage of 

growth. According to foc us group discussions with beneficiary farmers, they know and 

lise crop-water requirement rates. Nevertheless. interv iew wi th the woreda and labia 

irrigation experts revealed that benefic iary farmers always try to over-irrigate their field s 

th inking that more water results more yields. 

4.5. Indicators of collect ive Action to Manage the [rrigation Schemes 

Table 4.9 depicts ind icato rs of co ll ecti ve action in communal irr igation schemes in the 

two woredas. The combined average area of irrigated land per households is 0.31 

halhollsehold , with high variati on among the two woredas. which is 0.15 halhouse hold in 

Atsbi and 0.43 halhousehold in Ada' a. This may be due to the presence of hi gh 

populati on density in the high lands of Eth iop ia, espec ia ll y in such places where there is 

high potent ial of agricu lture. 
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There are three kinds of contributions among irrigation water beneficiaries: in cash , kind 

and in labor form. Farmers in the two woredas have comparable annual total average 

value of contributi on per househo ld for the resource management that is nearly \90 Birr 

in Atsbi and 206 Birr in Ada'a. The most common members' contribution is in form of 

labor, that members clean and maintain canals collectively in a number of times in a year. 

This form of contribution accounts for 95% in Atsbi and 86% in Ada ' a as compared with 

the total amount of contribution . 

All of the beneficiaries of the irri gation water have an obli gation to participate In 

cleaning, maintenance and mll10r construc ti on of cana ls, water gates and spill ways. 

Months like September and February are the most favorablc times to clean the canals. 

The farmers form a group and a team leade r and agreed on how much meter of canal to 

clean. If a group can't fini sh in the agreed time, it will be pun ished by a cash fine set by 

the WUA. 

In Ethiopia and in many other developing countri es around th e world. the ability of 

government to ensure irri gation cost recove ry is the most important problem . In these two 

woredas, the cana l water charge is ze ro. They have only collected money to cover some 

operation and maintenance costs and payment for guards and water d istributor. In Atsbi , 

the mean annual cash con tribution is 2. 8\ BiIT per ho usehold. Whereas, in Ada'a a\uagc 

annual household cash contribution is 19.82 Birr for the resource management. 
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Ta ble 4.8-lndica tors of Collective Action to Manage the Irrigation Schemes in the Woredas 

Ind ica tors 

Area of irrigated land per household (ha) 

If then: IS fo rmal written rules ( Yes, No) 

Average value of a group member contribution 

for the n:sourcc managcmclll(in cash+kind+labor) 

Value contribution in cash !brm ( in 8,rr) 
, , 

V<l lllC contribution in kind lorm (converted 10 in 
111,.,.) 

Va lue contribution in labor fonn (converted to in 

BIrr) 

Numbe r of times violation of ru les and regu lations 
OGcurred in 2006/07 (no .) 

Numha of contlicts occurred related to irri gation water 
usc III ~OO6107 (no.) 

Nurnbt'f ot' penal ty exercised in 2006ff07( no.) 

Jfthcr.: Istare ) gu ardls) fOi protection oflhl: IIll gallon 
S 1tc ( Yc ~ . No) 

Numher of guards in the irri gation Slle (110 ) 

Num her of months guards protect the irn gati on site (no) 

Whether group members contribute for the guard( s) 
(Yes. No) 

Value ofconmuution per guard per month (1I181rr) 

Iflherc IS \qHcr distributor mtlle Irligati on scheme (Yes. 
No) 

Numher Ot"\\iltcr di stribu tor 10 the Irrig;lllull Slit: (no) 

NLlInhe r of mon ths tile wilter distributor ope rates III a 

Atsb i 

. 1534593* 1 

(.0190819)' , 

150(89) 

189.9 

( 10.03769) 

2.81 (1.50) 

5.6 (2.448) 

181.5 (I L37) 

12.J2J27 

(15 10782) 

9927273 

(1<8774) 

3 109091 

( 40 17409 ) 

32 (1 9) 

3090909 

( 1-11 R32) 

98 18182 

( 433831) 

28 73(17) 

52 3636·' 

25 -1-1415 

94 (100) 

( ) 

8 

Ada 'R 
All ir rigation 

schemes 

.4256 3 I 04635 

( 0222955) (.0192127) 

163* 3(97)* ~ 159(94 ) 

20625 II 200.17 

( 18.63855) (1\S5 121 ) 

1982 (2 .789) 126(1876063) 

10 1(2.662) 8.2 (1855946) 

IJJ.8 ( 16.98) 179.3 ( 10.88) 

25 .92 20.)]846 

(1748) (J.l2070 I) 

1930667 15 33846 

( 1.630) (1.I9911)) 

),84 4 6846 15 

(.615) IA0963861 

162 (961 1051621 

2 506667 I 576923 

( 0917759) (1244501 ) 

8.36 9 238462 

(,4 570331) ( 4 532798) 

145(86) 98(58 ) 

206.7387 1·11 4262 

(1 1.55267) (14280) 

69(4 1) 110(661 

6666667 8076923 

( 05-1 79(7) ( 03469(}8 ) 

5 373)]3 648461 5 
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year time in the irrigation site (no) (.2201928) (.522907 1) 

Whether group members contribute for wmer 
63 (37) 144(85) 

distribulor( Yes. No) 

Value of con tribution per water distributor per 1110nlh ( in 52.36364 108 .6267 

Birr) (25.44415) (12 .38735 ) 

* 1- In variables with continuous data the values represent the mean of the observation of the variable under consideration 

* 2- In variables with continuous data the values in brackets represent the standard error of the mean 

* r The numbers out of the bracket shows number of observations in each category for discrete data 

(.33·18626) 

1011(1) 

8·1 82308 

( 13 09309) 

* -1 - In variables with discrete data the values in the hrackct represenl Ihe percentage dlstnllution of the var inbk from the lolal 

observlllll)IJ . 

The third type of contribution is in kind . In some cases of irrigation schemes of Atsbi , 

guards who protect the irrigati on farm and the infrastructure are paid in kind (cereal s like 

wheat and so rghum). During minor constructi on, beneficiaries a lso contribute in kind . for 

instance ra w m aterials such as stone and so il. The average annual contribution in ki nd IS 

5.6 Birr per household and 10.1 Birr per household in Atsbi and in Ada 'a, respecti ve ly. 

Minor construction and maintenance that needs commu nity leve l participation is 

organi zed by the water committee . Water committee mob ili zes resources and fixes time 

of maintenance. Resou rces for these kinds of maintenance are from three sources: inco me 

from punishment. community labor, community con tribution in cash fo rm (additional to 

the one annuall y paid) and contribution in ki nd . 

In both areas, interview with the wo reda expen reveals that there is no problem wi th 

labor contributi on and mobili zation for maintenance and cleara nce of canals. Evcry wate r 

user is eq uall y committed to the purpose. However. info rm al d isc ussion w ith bene ficiary 
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farmers shows that tail-enders21 usually have to contribute more labor than the head­

enders. 

Fanners clean the canals two-four times a year in order to prepare the structure for 

irrigation during the dry season. The agreement is that beginning from the uppermost part 

of the scheme, every user has to contribute labor until the lower- most canal that serves 

for a common use. Therefore, beneficiaries in every group should come out and clean up 

the canal. But when we come to the actual case, the head-enders usually flee 

maintenance work once the head- end part has been done. The rest of the work is up to 

the tail-enders. 

4.6. Water Rights 

The issue of water rights and water quotas as a mechani sm for allocation and 

accountability assume the importance of decreasing scarc ity and conflict among 

communities and individual users. Unfol1unate ly , Ethiopia does not have any explicit 

legal framework for irrigation use water ri ghts . Individual righ ts to irrigation water is 

recognized only indirectly through land rights. Hence, a farmer who has land near the 

irrigation water can have a right to use the irrigation water. 

4.7. Legal Framework 

Formal and informal institutions are closely linked and greatly depend on each other. In 

both study areas, for many years, there have been a vari ety of locall y managed water 

related institutions in traditional river diversions and spring wate r use. These institutions 

21 The tail Gnd head-enders are idenr iJied hy henejiciory/armers. 
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are III the form of informal customs and conventions for water sharing as well as 

community- based organizations for water management. These institutions had remained 

large ly independent of formal water institutions and had operated only at the periphery of 

the formal water sector. However, the present government of Ethiopia gives special 

at1ention and makes an effort to create a link between the informal and formal institution 

arrangements, with the understand ing that informal customs and conventions can sti ll 

provide very valuable'i nsights for designing institutional mechanisms that are needed for 

filling the organizational vacuum ex isting at grassroot leve l of water management. 

Before the construction of modern schemes in both woredas, the community has long 

experience of using rivers and spring water for irrigation purposes, For example in Atsb i 

ri, 'er Chuhet (in Hayleom labia) , Kimber spring water (in Zarema labia) and Samera 

ril'er (in Ruba Fe lg) are some of rives and spring water uses wh ich have been there for 

many years, In Ada ' a also Hidi river. Wedecha and Be lebla spring wa ter have been used 

for long without much knowledge of how to use the water effectively and how much 

benefit they would accrue using irri gation water. It is a recent phenomenon that fanners 

in both woredas have begun to cu lti vate cash crops such as onion, cabbage and tomato , 

For irrigation water management the beneficiaries co ll ect ivel, ' prepare and agree on a set 

of rules of restri cted access to waler and make arrangeme nts of water for their plots, It is 

the executive comm ittee. water dist ri butor and group leaders who are in charge of 

enfo rcing the use of restricted rul es and regul a ti ons, 
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Concerning the ex istence of formal written rules , 89% of Gujeles in Atsbi have formal 

written rules. The figure is even higher in Ada'a, i.e. , 97% of Geres have written rules. 

These rules and regulations for operation and water management were formulated by the 

irrigation water beneficiaries in collaboration with the woreda agricu ltural offices. These 

arrangements were wTitten, but documented only at the woreda agricul tural offices. 

Ne ither water users nor WUC have the written document of the rules. They run the 

operation simply as a commonly understood convention and recall punishment rates as 

they want. 

4.7.l.The W,'itten By-Laws in Atsbi 

In Atsbi , in all the irrigation schemes the components of the by- laws are the same. except 

the penalty system part. It varies scheme to scheme, depending on discussions in the 

general assembly of beneficiary farmers at the beginning of each year. 

The formulated written by- law constitutes three parts. 

(i) Rules and Regulalions- in this section the whole obligations of beneficiary farmers are 

stated (see annex I). 

(ii) The second section exp lains the rights beneficiary fanne rs have as a member of WUA 

and; 

(iii) The third part and the more detailed section is the penalty system for not abiding by 

the rules and regulations (see annex I). 
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A very interesting observation in Atsbi is that the rules and regulations have been revised 

many times, since the begi nning of the establishment of the association. This has 

implication on manage ment and utilizat ion of the resource 

4.7.2. The Written By-Laws in Ada'a 

In Ada'a the presentation of the written rules and regulations is a bit different from Atsbi. 

It was al so observed that in all schemes the by-laws are the same. The by-laws are 

divided into seven articles: -

Article 1- states the name of the Water Users Association (WUA), 

Article 2- identifi es the address of the assoc iation. 

Article 3- states when it was established and the aims, objectives and vision of the 

association, 

Arti cle 4- duti es, responsibilities and obligations of member benefi ciaries 

AI1icie 5 &6- exp lai ns about the rights and obl igations members ha ve as a benefic iary of 

irrigation water user. It also includes duties and responsib iliti es of the executi ve 

committee. finally, art ic le 7 states how often members and WUC should meet. 

Howeve r, the rea lty is far from thi s, according to di scussions with the exec llti ve 

com mittee in Ada'a, attendance to the WUA mee tin gs is far less than ex pected. In 

add it ion, the le ve l of obedience to the WUAs by-laws is low. It was noti ced that in Ada'a 

the WUA was established in each scheme in 2000 . S ince then, the document is put in the 

agricu lture office of the woreda and th ere was not even a single revised articl e of 
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regulation. In addition, less observance of laws and regulation was noticed among 

irrigat ion water users. 

The most frequent vio lat ion of use restrictions of ilTigat ion water is steali ng of water 

(using water without turn), inappropriate usage of water (over irri gating own plot and the 

nearby irri gated fie lds), infrastructure damage caused by livestock, not attending and 

being late in meeti ngs. T he mean varia tion in number of times fo r violati on of rules and 

regulations among benefi ciaries in these two woredas is very high. It OCCUlTed nearl y an 

average of 13 number of times per group in Atsbi and 26 number of times per group in 

Ada'a in year 2006107. Similar ly, the mean number of ti mes confli ct occurred in 2006/07 

cropping season due to irrigati on water related issues was 19 times in Ada ' a per group 

and 10 times per group in Atsbi. 

Irrigation schemes in Ada ' a are protected in almost all cases by an average of 3 guards, 

96% of which are paid their salary in cash. The WUC collect money allllually and pay an 

average of 207 Birr for a guard per month. These guards in average g ive services for 8 

months. Ho wever. guards at Wedecha and Beleb la dam protect the dams all year rOllnd . 

Fourty one percent of the schemes in Ada'a have water di stributor in whic h onl y 5 

months22 of a year he monitors the water distribution system in a scheme. 

However. in Atsbi, the re is guard to protect the scheme in onl y 19% of the cases. It is the 

bene fi ciaries themse lves who protec t the irr igation sites turn by turn , In cases where 

}} The water dislribUlor monilors the wuter distribution during the irrigalion scheme is under operation 

fonly 5 mom!?s a year) . 
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guards are in charge of protecting. schemes, average monthly payment is 52 Birr per 

guard . On the contrary , in all the cases. there are Abo Mais in Atsbi wi th a mean of 416 

Birr payment fro m the beneficiaries for giving 8 months of service in a year. 

4.8. Conflict Resolution Mechanisms 

Formal and informal institutions interact apprec iably in confl ict resol ution at the local 

level in both study areas. Most di sputes on the water use are resolved informally at the 

lower levels before they erupt into serious conflicts. There are 4 identified ways of 

considering both informal- formal confl ict resolution mechani sms as mentioned below: 

o One to one leve l between the \'ictims: both parti es speak out and agree on 

resolving the conflict; 

o At block or group level: thi s is a semi-formal, since block or group leaders are 

elected among water users. Normally the group leader is well respected person for 

both parties and can give more trustful and apprec iab le judgment: 

o Scheme leve l wate r distributor and the executive committee wi ll involve in the 

conflict resolution mechanism when the above solut ions have failed and; 

o Tabia admi ni stration and the community court: the water users commi ttee refers 

conflict management cases beyond its capacity to the labia admi nistration and the 

community cou l1 . The communit\· court which is responsib le fo r managing almost 

every type of confl ict in the community is said to be supporting the water 

committee with reso luti on of high level confli cts over water use. However, 

acco rding to scheme leve l focus group discuss ion resu lts, irri gation water 
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beneficiaries and the executive committee complain that the community court is 

so busy and slow in deliberating and delivering solutions immediately. 

Generally, water users prefer informal routes over forma l ones (labia level court system). 

This is because of the existence of a greater sense of identity and hope for justice than 

they would experi ence in the coul1S of fo rmal law where decisions are based on ' I loose­

you-win' or ' I win-you- loose' principles. Such parallel forums provide an effective 

confl ict resolution institution for managing water conflicts at a lesse r cost. 

Due to scarcity of water and other relevant reasons, confl ict may arise among irrigat io n 

water use rs which may be the cause of sever injury. According to results from focus 

group discuss ions, in these two woredas the number of conflict occurrence increases from 

year to veal' because of two possible reasons. The first one is eventuall y, the volume of 

irrigation water decreases due to decreasing trend of rainfall in the areas. The second one 

is . through time farmers have begun to reali ze the benefits of using ilTigation water. 

Therefore. every year the command area becomes wider. 

4.9 . Unreso lved Con tl icts 

Pre-feasibility and feasibil ity study is needed when investment is made on a long-term 

common property resource. Otherwise . the resu lts will be disappo inting, which leads to 

frequent occurrence of confl icts among different interest groups. Debre Se lam mi cro-dam 

which is located in Ru ba Felg labia and Wedecha- dam which is found at the boarder of 

Sendafa and Gimbichu woredas. are the two best examples, which causes the 
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displacement of many households to other places and end up w ith frequent conflict 

occurrences. 

4.9.1 The Land of Controve"sies -Ruba Felg 

Ruba Felg means the land of ri vers and spring water in the local language Tigrigna. It 

was World Vision which took the lead to construct the dam in Debre Selam in 1993-94. 

The goal was to reduce poverty through increasing the production and productivity of 

farmers through irrigation water use. The farmers express their appreciation through 

parti cipati ng in labor during the construction of the dam. As one of the farmers explained, 

" We we re all happy. Even other farme rs who lived in other tabias also came to 

pani cipate during the construction. We hoped the beller fo r tomorrow but the result is 

very disappo inting as you can see it , for a number o f years the dam has been 

Itnfunctional, we cannot use the water. Every time we try to use it, confli ct arises. We 

loss a big benefit e\ery year ." It is right. It has been nine years since farmers have not 

used the irrigation water in Debre Selam. 

Afte r the construction of the dam had been finished, World Vision handed the micro-dam 

to the communit y. After using it for only two years Ihe canals began to crack and there 

was high amount of seepage. Therefo re. Cu-SAERT (Commiss io n for Sustainable 

Agriculture and Environmenta l Rehabilita li on for Tigray) came to maintain the canal s in 

1997. After 1998. confl ic t has occurred between displaced grazing land owners and the 

current irrigation wate r use rs. 
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Here is the who le story of the confl ict. Totally, there are four Kushet/ 3 in Ruba-Felg 

labia, namely Hineto, Afenjow, Agew and Oebre Selam. The darn is found in Hineto 

KlIshel on 3ha of land but the benefi ciari es are from Agew and Oebre- Selam Kushel s. 

On the 3ha of land , there were people who used to have res ident houses ( lOin number), 

plots of land and grazing lands (37 in number). People who had res ident houses and plot 

of land got compensation for their losses . However, indi viduals who had grazing land 

were left wi th nothing. It is this problem which caused almost a decade of conflict. 

The dam has an irrigation potential of 70ha of land in the two Kushets ; namely Agew 

(consists of 138 households) and Oebre-Selam (J16 households). The rationale so luti on 

for this problem is , as the benefit goes to these two Kushels , the cost also shou ld go to 

both of them. Unfortunately. people who live in Agew (in Samera GOlh"') already gave 

their land for construct ion of health and de ve lopment post. Thus, the y do not volunteer to 

gi\ e additiunal piece of land for another public purpose. since the deveiopmcm and 

health post give serv ices for the whole dwellers of that labia. However, the farmers at 

Oebere Se lal11 are very w illi ng to give up some piece of land to those former grazing land 

owners, but the land is not fertil e for grazing purposes. 

There is also addit ional s ituati on whi ch aggravates the problem. The present Kushels in 

Ruba Felg labia were previousl y pa rt of two di fferent labias. na mely Agewo and Oebre 

Selam . Agewo consisted of three Kushels: Samera, Agewo and Aserli. On the other hand. 

Oebre Se lam inc luded : Hinelo, Debre Se lam , Afenjow and Tsq uaf Kushels. But, now 

.'J KlI.shels meal/s l,iI/ages In the locallal1f!.uage ojTigrif!,IUI 

JI Goth is a SlIb-di"/\jO/1 (1 village 

104 



Ruba Felg constitutes some Kushels from Agewo and some Kushels from Oebre Selam. 

However, during the construction period the agreement was the compensation would be 

on the lands of Oebre Selam labia. But just after the construct ion of the dam, the labias 

were restructured. The basic question was raised, 'who wi ll bear all the costs?' 

Conjlicl Resolulion Mechanism:- As many parts of Eth iop ia, for centuries as the 

mechanism for resolving conflicts at the micro- level, there are trad itional and in fo rmal 

village level institutions in Atsbi . 

From both Kushels, the people elected 3 elders from Oebre Selam and 3 from Agewo 

(Samera GOlh). These elders are influential , widely respected and are ex pected to serve 

the community genuinely and are opinion leaders. It is expected that these respected 

elders will come up with optimal so lution for all the concerned panies. 

Howeve r. for the time being. there are four guards who protec t the dam and its whole 

structure from an y external attack. These guards are paid 90 quintal s of wheat from food­

for- work programme. The former grazing land owners attempted to break the main 

regu lator and spill way three times. It was Wo rl d Visio n which cove red the maintenance 

expenses with 22 ,000 Birr each time. 

4.9.2. The case in Ada'a - There is al so similar case in Ada·a. The place where the 

Wedecha dam was constructed is between the woredas of Sendafa and Gembichu. 

However, the beneficiar ies are farm ers from Ada' a woreda. Farmns who live in these 
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woredas had asked to use the water for irrigation many times, but they didn' t receive any 

answer from a concerned authority. Just like the case in Ruba Felg, people from those 

woredas attempted to break the main regulator and the spi ll way for a number of times. 

This is the reason why there are three guards who protect the micro-dam in every season 

of the year, 24 hours a day without exceptions. Two of the guards are from Gimbichu 

woreda and one of them is from Sendafa. The farmers around the dam are allowed to 

water their cattle from the dam. 

4.10. KEY FINDINGS AND IMPLICATIONS 

[n Atsbi , under 221 . I ha of land, there are 14 irrigation schemes used by 1855 beneficiary 

households, of wh ich 402 (2 1.67%) are fema le and 1453 (78.3%) are male headed 

households. Currently, there are 5 micro-dams, 6 river diversions, 5 traditional river 

divers ions, 3 spring ,vater use, I communal sha llow well and 2 communal ponds. On the 

other hand , in Ada 'a, there are 4 modern and 2 tradi tional irrigation schemes fro m 

Wedec ha- Belbe la dam, with add ition of one ri ver diversion (Mojo river) and one natural 

lake use (Hora Kil ole) . The irrigation system has 960.6ha of land in its command area 

Out 0[2,38 1 beneficiary fa nners, 3 18 (13.4%) are female and 2059 (86. 6%) are male­

headed households. 

The afore-mentioned irri gation schemes are common prope rt y resources with their own 

water users associations and water use rs committee (appointed by water users). Eve ry 

benefi ciary of irrigati on water is a member of WUA in a particular scheme. WUA is local 

instituti on and has a basic character of authorit y and by- laws. In add iti on, there are a 
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water d istributor in each scheme and block leaders (Gujele and Gere leaders), which are 

94 in Atsbi and 75 in Ada'a. Regional Water Resource Bureaux (Tigray for Atsb i and 

Orom iya fo r Ada'a) and the woreda agricu ltu ra l office and the woreda water resource 

office have immense ro le in provision of technica l support for beneficiary fanners. 

Other sta keho lders li ke: World Vision , IPMS- ILRI, REST, Iri sh AID and World Bank 

in Atsbi; Ratso n, IPMS-ILRI , Oromiya Rehabilitation Fund and Debre Zeit Agricultural 

Research Institute in Ada ' a are the major non-governmental and governmental 

organi za tions wh ich participate active ly in introducing new technologies and in training 

provision of beneficiary fanners. 

With rega rd to characteri stics of community managed schemes, withi n 94 gujeles which 

are found in Atsbi . the smallest group has 4 household beneficiaries and the largest 280, 

with average number of households of 20.5. On the other hand , in Ada'a the maximum 

num ber of beneficiari es in a gro up is 297 and minimum 8. The average fam il y size in the 

irri gation is nearl y 6, w ith s li ghtest variation among the woredas. About 30% and 50% of 

benefic iary farmers are literate in the irrigati on sites o f Atsbi and Ada'a, respecti ve ly. 

Besides, large proportio n of househo lds in the gro up have access to agriculture ex tension 

prog ram in both stud y areas. Moreover, nearly 15% farm deci sion makers in Atsb i and 

57% in Ada 'a obtained credit from form al organization. The mean area irrigated land in 

a group is 2.7 1ha in Ats bi and 12.8 ha in Ada·a. The mean proporti on of benefi ciaries at 

the tail -end in a group is comparable among Atsb i and Ada ' a, 0.3 1 and 0.27, 

res pect ively. When we look at the average years of experience of irrigation water use, it 
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is 10 years for Atsbi and 13 years in Ada'a. In addition, the average number of times for 

provision of trainings in 2006/07 is twice in Ada 'a and once in Atsbi. 

Before the start of the irrigation season (dry season). water users in general assemble and 

negotiate on : when to clean the canals and decide the schedule of water di stribution; in 

o rder to overcome provision and appropriation resource management prob lems. Water 

di stributor is a person in charge of organi zing the operation and distribution of irrigation 

water. Group leaders also control the irrigation water at turnout gates of lateral and sub­

lateral canals. In both se lected areas, rotational irrigat ion system is practiced. Farmers 

also claim to use crop-water requirement rates in plot level, even if the appli cati on is 

without considerati on of so il type, crop type and stage of gro\\1h. 

The other interesting info rmat ion we found is, irrigated land in Atsbi is more densel y 

populated than in Ada·a, which is 0.15 halhousehold and 0.43 ha !household. respectively. 

Moreover. there are three kinds of contribut ions for the resource management , that are in 

cash, kind and in labor form . The a,·e rage ,·alue of contribution per household is 

comparable in both \\oredas, nearl y 190 BilT in Atsbi and 206 Birr in Ada ' a per year. 

Labor constitutes the do minant sha re, for maintain ing and clearance of canals and minor 

construction. 

In addition to thi s, beneficiaries co ll ective ly prepare and agree on a se t of use rules for 

th e irrigati on water ma nage men t. in their res pective WUA. in ord er to have access to 

water and make arrangements of wate r for the ir plots. It is the executi ve commi ttee, water 

108 



distributor and the group leaders who are in charge of enforcement of these rules and 

regulations. Eighty nine percent of Gujeles in Atsb i have forma l writte n rule. Thi s figure 

is even higher in Ada'a, i. e., 97% of the Geres have their own written rules and 

regulations. FU11hermore, violation of restri cted rules and conflict among beneficiary 

farmers on water distribution issues are common phenomenon in the in'igation sites. The 

mean violation occllrrence per group in 2006/07 is 13 and 26 number of times in Atsbi 

and Ada'a. respec'tively. Similarly, the average number of times conflict occurred in 

2006/07 is 19 numbers of times per group in Ada ' a and 10 times per group in Atsb i. 

Generall y. as can be observed, even if there are water users assoc iations and executi ve 

committees \\'ho are responsible for the restri cted ru les enforcement. there is a wide gap 

between the by-laws stated on papers and the actual [ealty of actions of beneficiari es. 

Thus, awareness rai sing programmes on the concepts of restr icted rules and regulations 

and the importance o f imposing and enforcing them should be providcd extensively for 

fu rther sustainable use of the resource. Besides. gove rnmental intervention is needed to 

strengthen the water users associations in a number of dimensions. 

In Ada'a the schemes are protected by guards in about 96% of the times. The payment is 

fu ll y cove red by beneficiary farmers' cont ributi on for an average of 8 months of a year . 

However. in Alsbi. in 81 % of the cascs, the irrigation sites are protected by th e 

community turn b) turn. Thi s suggests that the effect of soc ial cap ital to manage the 

communal managed resources at less cost. In additio n, all the schemes have water 

distributor (Abo Mai) in Atsbi who arc paid a mean average monthl y sa lary of 52 Birr. 
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The focus group discussion with beneficiary farmers showed that through time the 

frequency of conflict occurrence increases in the irrigation sites. There are two mai n 

reasons; the first one is over time the volume of the irrigation water decreases due to 

erratic nature of rainfa ll in the woredas. The seco nd one is farmers have began to reali ze 

the benefit accrued from ilTigation water use, therefo re, every year the command area 

becomes wider. Thus, in the face of growing demands of irrigation water with declining 

water resource , relevant institutions need to exert further endeavor on the fo rmulation of 

water policies that clearl y st ipulate specific water entitlements to irrigation water use rs. 

Even if there are two kinds of conflict reso lut ion mechani sms in both worcdas (formal 

and informal systems), ,,·ater users prefer the informal one. Thi s is because of the 

e~istence of a greater sense of iden ti ty and hope for justices. Such pa rallel forms of 

confl ict reso lut ion methods provide effect ive confl ict resol ution insti tutions fo r managing 

water confl ict at a lesser cost. Therefore, intervention should be made to strengthen the 

capacity of the informal system. 
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CHAPTER FIVE 
PERFORMANCE EV ALUA TION OF IRRIGATION AGRICULTURE IN ATSBI 

AND ADA'A WOREDAS 

5,1. Irrigated Agriculture 

The introduction of irrigation has offered households the possibility of increasing the 

annual agricu ltural output. However, it has not replaced traditional rain-fed agriculture; 

rather, farm househo lds use the irrigated production to supplement the rain -fed 

production. Having access to irri gated plots helps households to meet famili es' 

consumption requirements. The average plot sizes of irrigated fields (0. I Sha/household in 

Atsbi and O.4Sha Ihousehold in Ada'a) are relatively small compared to rain-fed holdings, 

which are 0.5 ha/household and I. 75halhousehold in size in Atsbi and in Ada ' a, 

respectively. 

The produce from the ra in-fed are used mainly to meet the household 's cerea l needs . 

Most holders of irri gated plots use their income from the sa le of high- value crops such as 

onion. tomatoes, potato , to pu rchase their other household rcquirements. 

According to the result of foc us group discussion with irrigation water beneficiary 

farmers. over the last yca rs. productivity of rain -fed agriculture has considerably 

decreased due to seve r so il degradation. As a result , the production of the ra in -fed fields 

is se ld01l1 sufficient for meet ing famil y consumptio n needs. Through time households 

depend Illore on the production from their irrigated fi elds. wh ich enabled them to harvest 

twi ce in a year. 
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S.2. Cropping Pattern 

As part o f the institutional analysis of irri gati on water management the stud y has 

employed a descriptive analysis to compare costs farmers incurred and benefits they 

accrued in communal managed irri gati on schemes in year 2006/07. In order to increase 

the re li abi lity of the data, aillabias with irrigation projects were included. Here. the crop 

types are classi fi ed into fi ve categories; vegetables. fruit s, pu lses. spices and cereals. 

Tabl e 5.1 and Table 5.2 present the desc ripti ve stati stics for the size of land coverage of 

each crop in each labia of the two woredas. [n Atsbi a tota l of 220.675 ha of land was 

covered with differe nt crops using irrigation water. The major types of crops were 

vegetab les which covered [04. 122 ha of land and accounted for 47%; pulses with 80.45 

ha of land (36.46%). From vege table crops category that had larger share were tomato. 

on ion (cross-bred), cabbage, potato and swiss chard. accounti ng for 23 .75ha (108%). 

23.257ha (10.5%). 16.1 ha (7.3%). 13.43ha (6.1 %) and 9.45ha (4.3% ). respect ive ly . With 

respect to pulses, peas and faba beans covered the largest a rea of land , 41. 9ha (19%) and 

27.3 ha ( 12.4%) of land. respective ly. Moreove r, almost 25 ha ( I I %) of the irrigated land 

was covered with spices where fenugreek, green pepper, lin seed, 'azmud' and '('{/IIlOon' 

represented 173ha (7.8%), 4.8ha(2.2%). 3ha( 1. 36%), 0.125 ha (0.057%) and 0.05 ha 

(0.02%) of land. respec tively. Cereals took the smallest area as compared to other 

categori es in the irrigated land of Atsbi which covered I 0.25ha and accounted for 4.64%. 

This crop category type was on ly grown in Ru ba Felg, Ad i Mesanu, Hayelom and Hadnet 

labias. Maize cove red the widest cerea l area which was 5.75ha of land (2.6%). App le and 

banana we re a lso grown using irrigation wate r although they covered a small piece of 
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land only in Zarema labia, on about 0. 56ha (0.25%). Surpri singly, even though 

Endaminu irrigation scheme covered the largest area, 74.37ha, the most diversified l
; crop 

types were observed in Hadnet scheme on a total of 43.25 ha of irrigated land. 

On the other hand , in Ada'a woreda, the irrigation system had over 961.87ha of land. 

Vegetables, pulses , spices and others represented 629.55ha (65.45%), 299.27ha (31.1%), 

28.55ha (2.968%) and 4. 5ha (0.468%), respective ly. Besides, in the vegetables category 

the two types of oni on (cross-bred and loca l) had the lion share which took 193. 15ha 

(20%) and 130.7ha ( 13.6%), followed by, tomato 75.75 ha (7.9%) , spinach 62.45ha 

(6.49%) and potato 60. 15ha (6.25%). The second major crop category is pulse, in which 

chick pea, lentil and 'guaya ' took 171. 22ha (17.8%), 102.55ha (1 0.7%) and 14.75ha 

(153%). respectively. Spices al so covered 28.55 ha of the irrigated land in the woreda. the 

main type being fenugreek 13.75ha ( 1.43% ). green pepper Ilha (1. 14%) and 'beso bela ' 

3.8ha (0 .395%) of land. Whereas, 'gesho' accounted for 0.46% (4.5 hal of the irrigated 

land. 

Unexpectedly, frui ts " ere not obsen'ed in the irr igation s ites of Ada ' a at all . Although, 

Godino PA had the widest irrigation scheme in the woreda, it was Hidi PA that has 

di versified crop types . 

. '5 Crop diversifiea/ion 11'(1\ measured in the numher o/Iy pe.'i ol crufJs grown /Is ing irrigation waler in liIar 
spec{{ic tabia during lhe w nl)' penod. 
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5. 1. Area Coverage of Eac h Type of Crop in hccta rc- Atsbi 
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Table 5.2. Area Coverage of Eac h Type o(Crop in lectare- Ada'a 

Crop 'ypc 

Onion 
(cross-bred) 

O ni on (IOCll l) 

Onio n(Oarro) 

Garlic 

Tomalo 

I' ola to 

Car rol 

8cel rOOI 

Sweet potato 

Cllbbllge 

Spinach 

Ganda 
Hidi Go rba 

45· 1 (15 .7%) -2 1.25(6.33%) 

29.25( 1.2%) 1.5(7 .59%) 

5.75(2%) 0 

15.75(5 .S%) 0 

4475( 156%) l.S( 12.66%) 
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1.75(.6 1 J %) 1.625(8 .2%) 
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2( .5%) 

n(~s.39%) I 4(1%1 

1 . ~~(1_6 1 %) I 43.4( I 0.86%) 

0 1.5( .376%) 

0 3.2( .8%) 

313 87%) 3{.75%) 

4.5(58%) 4.8( 1.2%) 

O .7 ~( 968%) 43.2( 1 0.8%.) 
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0 14 .25 « I 48%» 

9.5(5.3%) 28«2.9%)) 

2.5( 1.397%) 75 .7 «7 .875%) 

5.5(3 .07%) 60. 15«6.25%)) 

4.5(2.5 15%) 9.375ttO.97%)1 

3.5( 1.956%) 1 3 .075tt 1.l6%)) 

0 6((0 .624%)) 

3.5( 1.956%) 14 .8« \.54%)) 

0 62.45«6.--1 9%») 

Swissrha rd 3.25(1 . 1%) 0 2U58%) 1 4(1%) 2{l. I18%) 1) .25({1.17%)) 

Lettu ce 4 .25( 1.4 8%) 0 1..:'\ 19%) ) 2.6(.65%) l.25(.699"10) 9.6(0( .998%)) 
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C hic k pea 
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50(17.47%) 4(20.25%) 2--1 (.30.97%) 

o o 
6 1.6( 15.42%) 

o o 
3 1.62(17 .7%) 

7.5(4 . \9%) 

171.22« 178%)) 

7.5((0 .78%)) 
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II1lha\ speciiic A."ebefe 

(( .))* 3 · The percent age land Size cove rage of the crop as (.vmpared to the IOlal crop cove rage irri gated land . 

An interesti ng resu lt that was obtained fro m focus group di scussions w ith beneficiary 

fa nners in the two stud y a reas is that farme rs have started to grow c rops wh ic h were not 

prev iously grown in th e areas . Besides. the resu lt of di scuss ions indicated initially. most 

far m househo lds had co ncentrated on speci fic c rops; however, eventuall y the types of 

crops also have increased in num ber and in the area cove rage. 
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5.3. Input Use Decision of Beneficiary Farmers for Each Crop Type 

Table 5.3 and Table 5.4 present the descriptive stati stics of benefi ciary farmers input use 

dec ision for each crop type, i.e ., ferti li zer, compost/manure, herbicides, pesticides and 

seeds use, labor (man power) and oxen power usage in each labia. In both study woredas, 

for all kinds of crops grown, ferti lizers were used in all irrigation schemes except for 

'guaya' and chick pea (in Ada'a). However, fertilizer was used more evenly in Ada'a 

than Atsbi. [n Ada"a the mean amount of fertilizer use (kg/ha) was equal in almost all 

cases of crop types. Hence, in Atsb i, in some labias farmers did not use fertilizer at all. 

[n relation to the use of commercial fertilizer, over a total cost of 167,431 Birr and 

527,549 Birr was paid out for UREA and DAP in Atsbi and Ada'a, respecti ve ly. The 

average amount of fe rtili zer use per hectare was 2 17. 18kg/ha in Atsb i and 242.9kg/ha 

Ada'a, but differed according to the types of crops grown. The highest amount was for 

tomato, 400kg/ha in both woredas . 

Anothe r important information that can be depicted from Table 5.3 and Table 5.4 is 

beneficiaries in Atsbi used higher amount of compost/manure indicating effort farm ers 

made to supp lement the modern fertilize r to manurel compost. Furthermore. we find that. 

there was no usage of herbicides and pesticides at all in the irrigation sites of Atsbi during 

2006/07 cropping season. However , in Ada ' a, especially for onion (cross-bred), onion 

(local), carrot, beet root and lentil , herbicide was applied. Moreover, pesticides like 

Ridomingold , Karate, Selekrom and T igh nks ',vere used. The hi ghest amount of pesticides 

was used for lentil. 8 liters/ha of Ti ghnks and Karate, follo wed by ch ick pea (6 liter/ha), 
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swiss chard and lettuce (4 literlha) and cabbage (3 liter/hal. In terms of the value of 

herbicides and pestic ides, the total estimated cost was around 165,414 Birr and 485,622 

Birr, respectivel y. 

The other most important input was seed. Average amount of seed used per hectare 

varied by crop type grown. There was vari ation among the two study areas as wel l. For 

instance, the meaJl amount of seed used per hectare for on ion (loca l) is 2600kg/ ha in 

Ada'a, however, it was 1200kg/ha in Atsbi. Besides, for lentil, it was 2 11.2kglha in 

Ada'a but 327.5 kg/ha in Atsbi. The same was true for green pepper. the average amount 

of seed used per hectare was O.5kg/ha in Ada'a. in the contrary, in Atsbi , it was 3.5 kg/ha. 

In addition , the approximated value of seed used in the irri gation schemes in Atsbi and 

Ada·a was 222,351 Birr and 1,758 ,957 Birr. respectively. 
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Tab le S.3.U f[, / --_ ._- -- --- - - ._ -- --~- .. -- .. _--_ . ....... _--. herbicid d d d b b d -- , ~-- - . - .- -- - .. - ----- .. . .. -- ~ . .. -... ~-.-- .. ~.--~ .. . -~. -........... , ... , 

Fert ilizer use Compost use Herbicide use Pesticide use Seed 
Totlll TOlal Tolal Total TOlal 
\ ' :lhJl' va lue M~~n va lue Mean value Mean value 

Mean 31110U!I1 Value "'Iean a!\luunt Value amount Valu~ amount Value amount Value 
Cro p type (k)!/h;,) UnTil\! us rd(@, (k~la) 13111/1..- uscd(@ (lltef/ha) 13 'l1l1n used(@: (li te rlha) B,rrfll1 u se~ ~) BUT/k ' used~ 

Oniol1 
(C'J' oss- brcd) 3<11 3 5 31.389 2~9 fl., 2130 0 0 0 0 0 0 3 I 2544 18 11 0 
Onion 
Unc al ) 380 J5 3305 180 04 215 0 0 0 0 0 1200 3 2 12128 
G arlic 350 35 2934 293 04 1 (, 1.98 0 0 0 0 0 0 400 7 8204 
T omaro 400 35 30.100 110 04 1045 0 0 0 0 0 0 051 484 3060 
Potato 210 .) 5 8769 )7<) 04 590 0 0 0 0 0 0 1500 4 62543 
Carrot 150 3 5 1754 200 04 320 0 0 0 0 0 0 4 160,9 22 16.2 
B CCI 1'001 250 3 5 1776 333 04 287 0 0 0 0 0 0 2.67 160 875 
C abbage 218 57 :; 5 10.978 302 04 1944 0 0 0 0 0 0 OA 200 1280 
S\\ iss chard 133 :; l 5 -1292 172 0' 650 0 0 0 0 0 0 8 399 21010 
Lelluc (' 150 ) ; 3491 200 04 536 0 0 0 0 0 0 1.44 230 2759.7 

Fitlll peas 155 :; 5 36.S?3 11 0 04 1843 0 0 0 0 0 0 185 4 33230 
Fa ba Beans 160 3 5 14.560 1025 04 1119 0 0 0 0 0 0 198.3 J83 20256 
Lentil 175 3 5 5512 250 04 %2 0 0 0 0 0 0 327 5 1075 31406 
C hick pca 200 :; 5 11 37 200 04 130 0 0 0 0 0 0 100 12 528 

Grccl! 
p(' ppcr 150 3 5 2520 400 04 768 0 0 0 0 0 0 3 5 2 I 33 
FCllugrcck 4} 3 5 -ISIS 393 04 2768 0 P 0 0 0 0 0.5 10 87 
l.in seed 300 3 5 131.25 0 0 0 0 0 0 0 0 0 I 67 16 62 

B ;1 rlc~ :W(l -' :- 1225 11 0 0·1 77 0 0 0 0 0 0 50.5 18.9 1339.6 
Whl·al 17:- 3 j 91R.75 100 {l4 70 II 0 0 0 0 0 150 8.25 959 
I\la izc 225 3 5 118 1.2 132.5 114 304 0 0 0 0 0 0 150 2 2025 
I\tilkl Ion .. :- 3:;0 50 0.1 20 II 0 0 0 0 0 120 2 240 

T otal 167,431 20,340 0 0 222351 

r;v -Total val ue used is eqlwl to mean a moun t (kg/ha) used " value (Birr/kg)" total area covered by that specific crop type (ha) in year 2006107. 
2 

Tota l cost refers to total cost used to Fertilizer+ Compost + Herbicide+ Pesticide+ Seed in year 2006/07 

Total 
2 

cost 

51,629 

15,648 
11300 

35,155 
74,422 
4,290 
2938 

14,202 
25,952 

6,789 

71 ,667 
35,935 
37,880 

1,795 

3321 
7370 

193 

2642 
1948 
3510 

610 

410,123 
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bl "-,-,- -" rr -- _ . . _. _ ... __ ., -_ ... bicid ---.. ..... _. -. " - ' -'- '---' d d d d --_._ ._._- .... ~ ----- ..... -- .. .. ~.--~ -_ .... ---..., ........... • • .:.c.... ......... - .... ...., •• 

Fertilizer use Co mpost use Herbic ide use Pesticide use Seed 
T Otl,1 Total T otal Total 

Mea n \',l llH' MC;l1l \ 'aln<.: MC;l1l v~ luc Mean valu e Mean Total va lue 
Jillount Vaitl<: <l IllO ll!lI Value amount Vallie amount Value amount Value 

Crop tvpc (k .!hal Birrlkg usedr@. (kg..1H1) Birrill~ lIs<'d(a? (kwh,) Birr/hn used(li} (kl'lh,) BHT/hn used(@. (kglh,) Birrlha used@ 

Onion 
(cross-bred) }90 3.5 1 lROOI 0 0 0 4 80 4208 15 130 2564 38 253 .6 42250 
On ion (local) _'SO ]. 5 I 17.021 0 0 0 4 80 41824 1.25 115 18788 2600 1.55 121681.2 
OnionlBar ro) 367 3.5 1 183% 0 0 0 'I 80 4560 0.5 156 1112 1 160 4480 
Ga r lic 200 3.51 196~6 0 0 0 0 0 0 1.5 130 5460 400 10 1120000 
Tomato <00 3.5 1 106353 0 0 0 4 80 24240 1.4 76 8060 5 80 7497.5 
POl a[o 250 3.5 I 52 78 1 0 0 II 4 44 10586 1 52 6256 ! 500 3.75 237900 
Car rot 100 3.51 6581 0 0 0 5 80 3750 0.5 70 328 4 160 6440 
Beet root 200 3.51 9178 0 0 0 5 80 5230 1.5 130 2550 3.75 160 7608 
Sweet potato 350 3.51 7371 0 0 0 4 80 1920 1 70 840 1500 4 36000 
Cabbage 200 3.) I 10389 0 0 II 0 0 0 1 70 3108 0.4 180 2781 
Spinach ~oo :\.) ! ·0840 0 0 II 0 0 0 3 70 13114 1.67 15 688 
S\\'is .~ rhan! ~()(l 151 7~97 [) Ii II 0 0 0 4 70 3150 9 399 40399 
I.rllllO' ~oo 3. 51 6739 II Ii II 0 0 0 4 70 2688 0,28 230 618 

I.t'nlil 100 ,"1.:':; \ 3;'0')')5 [) Ii II " 60 28004 6 120 311448 211 .2 4.4 60722 
Chick pea 0 0 Ii 0 0 II 4 60 4)092 8 77 .5 106156 105,6 4.24 68130 
GlI:lya' 0 0 0 0 0 [) 0 0 0 0 0 0 20 3 1425 

Grcrn pcpprr 200 3.5 1 772 2 0 0 0 0 0 0 0 0 0 0.8 12 132 
Frnugrrc k 50 3 .5 J 2369 0 0 II 0 0 0 0 0 0 0.5 10 63 

Tot :d 527S"t) 0 165,414 485,622 1,758 ,8 14 

@ _ Total value used is eq ual to mea n amount (kg/ha) used * va lue (Birr/kg)* total a rea covered by that specific crop type (ha) in year 2006107. 

- Total cost 2 refe rs to tota l cos t used to Fertilizer+ Compost+ Herbicide+ Pesticide+ Seed in year 2006/07 

Total cost 
2 

67023 : 
356614 ' 

28508 ' 
1145116 

146150 
307523 

17099 
24566 
46131 
16278 
57642 
51446 
10046 

436169 
215378 

1425 

7854 
2432 

2,937,400 
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S.4. Labor Use in the Irrigation Sites 

The total labor usage for the two study woredas is shown in Tab le 5.5 and Table 5.6 . In 

this case, fam il y, hired , sharecropp ing and exchange with relatives and neighbors were 

included in the labor usage in irri gati on schemes. Labor was used for in five different 

activities : land preparation and planting, weeding and cultivation , watering, harvesting 

and threshing. In year 2006/07, the average labor person-days used by the households in 

the irrigation sites in Atsbi was around 98 person-days/ha and around 86 person-days/ha in 

Ada 'a. This fi gure is much higher than the case of rain- fed agriculture with average 55 

person-days/ha and 53 person-days/ha, in Atsbi and Ada'a, respective ly. Thi s resul t is 

consi stent with the argument that irri gat ion agriculture demands higher labor, implyi ng 

higher cost of production for the beneficiary fanners. 

The highest labor person-day was needed for vegetab le crop category in both woredas. In 

Atsbi , the highest of all was for tomato which needed around 136 labor person-days/ha. 

followed by onion (cross-bred and local) and carrot-around (120 person-days/hal, swiss 

chard and lettuce- (a round I 18 person-days/ha l and faba beans- (around 108 person­

days/hal. Sim ilarly. in Ada'a tomato was the major crop which demanded the highest 

labor person-days. (around 124 pe rsons-days/hal , fo ll owed by onion (c ross -b red and 

loca l), onion (barro) and ga rlic - (a round 118 person-days/ hal. 

Furthermore, the ave rage labor person-days for land preparation and planting or crops 

was estimated 20 labor person -days/ha in Ada'a, whereas, in Atsbi , it was lower, around 

18 person-days/ha . On the co ntrary, the mean manpower inpu t fo r weeding and 
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cultivation was lower in Ada'a (34 person-days/hal compared to Atsbi which was 36 

person-days/ha. Perhaps, this is due to complete absence of herbicides usage in the 

irrigation tabias of Atsbi in year 2006/07. 

Another important result that can be observed from Table 5.5 and Table 5.6 is the labor 

usage for watering of crops. There is higher variation of person-days/ha for watering 

amo ng ilTigation water beneficiary fanners among the two woredas, 28 person-days/ha in 

Ada'a, whereas, it was 35 person-days/ha in Atsbi . Sim il arly, farmers in Atsb i had 

slightl y hi gher labor usage in harvesting which was 7.3 person-days/ha as compared to 

6.7 person-days/ha in Ada'a. 

Most of the crops wh ich are grown using irrigation water do not invo lve threshing. 

However. pulses and cereals such as field peas, faba beans, lentil , fenugreek. lin seed, 

maize and wheat demand man power as an input for threshing. The average labor person­

day for threshing in both the woredas was 4 person-days/ha. 
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h ... _.- _._._ .. __ .... _._- .. _-_ . ...... - . - ---_. _ .. . . _-_ ... _ .. __ . -_. 

ATSBI Type of labor power used in fa rmi ng usi ne ir rigatio n wa te r 

Labor (fami l\'+ hired+share eroppine+nehanae) Anima l power 

Land preparation a nd Weed in g and 
4 planting cultivation Wate ring Harvesting T hres hing Oxe n powe r used Mean Total TOlal 

I 2 3 
Value 1 To tal 

person· person- nlut(Man 
Crop Iypt No Val ut' Tnla l No Value To l :11 No Villue TlllOlI No Value Total No No Value Total davslha davs/ha own} 

Onion I - -
(cross·bred) 2' 14 78 12.3 48 14 I 15625 44 14 1-'326 2 18 837.04 0 0 0 16 120 44653 33.6667 118 38600.34 ' 

l)IlI\'1l 

16 I I 

(k)ca\) ':;·1 " IOOJ 48 22'>2.5 44 1'1 ISJS.S 2 15. J 90.296 0 0 0 16 120 5731 33.6667 118 5224.596 
Garlic 24 14.8 1029.5 36 14.2 14755 48 14 1943 2 16. 5 95.453 0 0 0 16 120 5553 24.6667 110 4543.453 
TomalO 22 15.5 8098.8 50 15.3 18 169 52 14 17290 12 16.7 4759.5 0 0 0 16 120 45600 43.1 667 136 48317.3 
Potato 22 14 . J 4177 .S 42 15.3 86245 24 14 4512 8 16.7 1794.2 0 0 0 16 120 25785 33.8333 96 19 108.5 
CarrOt 24 " 11-'2.3 40 IS 2039.9 50 14 2798 8 16 435. 17 0 0 0 16 120 7676 33.3333 122 64 15.37 
Beet root 24 i2.3 636.16 30 14 905. 1 27 14 81 4.59 8 14 241.36 0 0 0 16 120 4137 23.3333 89 2597 .21 

Cabbage 24 14 5409.6 35 14 7889 30 14 6762 4 17 1094_8 0 0 0 16 120 309 12 29.6667 93 21155 4 
Swiss chard 24 132 2993.8 42 14 5556.6 40 14 5292 12 152 1723.7 0 0 0 16 120 18144 27.6667 118 15566 I 
Lcllucc 24 153 2-'(,0.2 42 23 6472.2 40 14 J752 12 21.4 1720.6 0 0 0 16 120 12864 28.6667 118 14405 
Field pcas 12 14 7039.2 32 14 18771 12 14 7039 8 15.7 5252.6 8 15.7 5252.6 24 120 120672 20.6667 84 433544 

Faba Beans 12 135 -'422.6 32 14 .3 12492 12 14 5241 8 16 3494.4 8 16 3494.4 24 120 78624 25.3333 108 29144.4 
Ltn lll 12 135 1:;59.3 32 15.7 4826.4 16 14 2 156 8 15.5 1193.5 8 14 1078 24 120 27720 28 96 108132 

elmk pta 12 1< 291.5 3l 15 7811 24 14 54(, 8 II 143 8 II 143 24 120 4680 27.3333 84 1904 5 

(jrl'cll 
ptpptr 12 15 864 J2 IS 2304 32 14 21S11 4 15 288 0 15 0 12 120 6912 24 80 5606 

Ftnugrtd. " IJ 2698.8 28 14 6781.6 16 14 3875 8 17 2352.8 4 17 1176.4 16 120 33216 24.1667 68 16884.6 

Lm seed 12 14 504 32 14 1344 12 14 50-' 8 15.7 376.08 4 15.7 188.04 2 120 720 33 88 2916.12 

J3;"!rk~ " 10 210 30 12.5 656.25 12 14 29-' 8 12.5 175 4 II 77 24 120 5040 31.5 86 14 12.25 

Wheal 12 J 2.3 258.93 28 12.3 60-' .17 12 14 294 8 12.3 172.62 4 12.3 86. 1 24 120 5040 34.5 8' 1415 .82 

M;"!i7C 12 13 897 32 14 2576 12 14 966 8 14 (,44 4 14 322 24 120 16560 37 88 5405 

Millet 12 12 14. 28 15 420 12 14 168 8 15 120 4 15 60 24 120 2880 3 1.3333 80 912 

TOlal 5365-' 120605 8256 1 27004 11 878 503,119 295,702 

1\\l'lIll 18 13.6 36 l .. t8 35 14.4 7.3 15.5 4 14.2 18 213 28.5682 98. 286 

Pereen l I 16.32% 36.68% 3S.18% I 8.21 % 3.6 1% 100% 

I 2 
No. s tands for number of la bor person-days per hectare. Value refers 10 the value of one labor-pe rso n per day in Birr 

3 
TO\:11 is ('qU ;l l lo numba of !:lhor pcrso n-d:1Ys' the v:llul' of 0111' labor-pe rsoll per d:1 Y· In ial area covered b)' tha t specific crop lype 

4 
TOlal \'alue of m:1n powe r refers 10 value of man powcr for land prcp;Ira lio n anti planni ng + weedi ng +wall'ring + harvcsling +Ihrcs hing 
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T"blc 5.6 .b b - -- - - - -- -- _.- - ---- - - -- ---- ----- -- Ad 

A DA' A Type of labor power used in farming using ir rigat ion water I 
Labor (famil +hired +share cropping+cxchange) Animal power 

Land preparation an d Weed ing and 4 
Crop type plantin cultiva tion Watering Ila rnslina Threshin£: Oxen power used Mean Total Tota l 

I 2 3 pcrson- person- valuc(man 
No Value Tota l No Value Total No Value Total No. Value f-Total No. Value Total No. Value Total ~ayslha daysfha powe r 

O nion 
. . 

(cross-bn: d) 28 18 97348 40 I R 139068 48 17 157610 2 IS 6953.4 0 0 0 16 60 185424 39.333 118 400,979.4 
Omon ( local ) 28 18 65873 40 17 88876 48 16 100378 2 1875 490 U 0 0 0 16 60 125472 39.333 118 260,027.7 
OmontBarro) 28 20 7980 40 20 11400 48 18.3 125 17 2 20 570 0 0 0 16 60 13680 38 118 32,467.2 
Garli c 28 20 15680 40 20 22400 48 17.5 23520 2 20 1120 0 0 0 16 60 26880 38 118 62,720 
TonHll() " 20 36360 40 19 57570 48 19 69084 12 15 13635 0 0 0 16 60 72720 38.667 124 176.649 
POlalO 20 20 24 060 ]6 20 43308 20 20 24060 S 15 72 18 0 0 0 16 60 57744 24.667 84 98,646 
Carrol 20 19 35625 36 18.6 6277 oS 24 19 4275 3 15 I J2S 0 0 0 16 60 9000 22 88 15,240 
Betel rl'\tll 16 IS.75 39225 36 18.7:- 8825.6 20 19 49685 3 18.75 1961.3 0 0 16 60 12552 2U33 80 19,677.88 
Swee t pOl,1I 0 20 20 2",00 36 20 4320 24 20 2880 3 15 720 0 0 0 60 0 25.333 88 10,320 
L lbbage 20 20 5'JlII 20 20 5920 2' 20 8288 4 15 888 0 0 0 16 60 14208 19.333 72 2).0 16 
Spinach 12 18.75 1405 1 16 20 19984 28 20 34972 12 " 11241 0 0 0 16 60 59952 21.333 68 80,248.25 
S W LSS eh<Hd 20 20 ", 50O 16 20 3600 28 20 6300 12 I' 2025 0 0 0 16 60 10800 22.667 76 16,425 
Lett uce 20 20 3840 16 20 3072 2& 20 5376 12 15 1728 0 0 0 16 60 9216 22.667 76 14,016 
L entLI 12 17 20920 32 17 53787 12 17 20920 8 17 34867 4 17 12859 32 60 246120 20.667 68 145,353.4 
ChId Pl':!. R 17 I 23 2811 OS 17 1397 16 12 17 34929 3 17 116430 4 17 30804 32 60 410928 26.667 80 345,163.9 
Liua~ <J ' 4 17 10tlJ Il 0 , 17 2006 4 17 "'012 4 17 16 15 16 60 14160 8 20 8,636 

l irccn pepper 24 20 5280 28 20 6 160 24 17.5 4620 4 20 3520 0 24 60 26400 22 80 19,580 
Fenugn::ck 20 15 4125 28 15 5775 15 15 3093.8 4 15 3300 4 17 1870 24 60 33000 21.167 71 18,163.75 

Total 340,111 622.0S9 519,798 216.215 47148 1,328,256 471.17 
~ 

Mea n 20 16.93 32 16.02 28 16.47 6.7 15.08 4 17 19 60 85.944 1.745,329 
~ 

._. .- -----
P('rccnl 19A9% 35.6","/0 29. 78% 12.39% 2.711% 

~-~ 

I 2 
No. stands for numbcr of la bor JH'rson -dllys per hectare, Value refers to the \'alue of one labor-person per day in Birr 

3 
TOlal is equal to number of labor ]l n sllll-days· the \'alm' of one labor-person per day · tolal area covered by th at spec ifi c crop type 

4 
TOIaJ valtH' of man power refers to \';l1 l1e of man power for land preparation and planning + weeding +wateri ng + harves ting +Ihrcshing 
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Moreover, in terms of value of labor, total val ue of labor person-days for the total 

households in the irrigation s ites in Atsbi and Ada'a was 295,702 Birr and 1,745,329 

Birr, respectively. Hence, of the tota l va lue of labor-days abo ut 295.702 Birr in Atsbi , 

constituted labor usage for land preparation and planting, weeding and cultivation, 

watering, harvesting and threshing, accounted for 16.2% (53,654 Birr), 36.5% (120,605 

Birr), 35% (82,561 Birr), 8.2% (27,004 Birr) and 4.2% (11877.5 Birr). respectively. The 

total value of labol' person-days in irrigation agricu lture in Ada ' a, was used for 340,1 11 

Birr (19.5%), 622,059 Birr (35.6%), 519,798 Birr (29.8%),216,215 Birr (12.4%) and 

47 ,147.8 Birr (2.7%) for land preparation and planting, weeding and cu ltivating, 

watering. harvesting and threshing, respectivel y. As expected, the largest components are 

costs for watering and weeding in both areas. This suggests that more effort is needed in 

the provision of herbi c ides. Moreover, research and development interventions need to 

take accoun t of the labor and cost demand of the irrigation teciUlology. 

5.5. The Demand for Oxen Power for Irrigation Agriculture 

In re lation to animal power used , the mean oxen power-days used per hectare in the two 

woredas was comparable. which was around 18 oxen-days/ha and 19 oxen-days/ha in 

Atsbi Wembreta and Ada'a, respectively. Furthermore. value of oxen-days for lhe total 

households in the irrigation schemes in Albi and Ada'a was 503,1 19 Birr and 1.328,256 

Birr. respectively. The highest average oxen-days/ha was recorded for lentil and chick 

pea at 32 oxen-days/ha and fi eld peas, faba beans. lentils, chick pea. wheat, maize and 

mil let at74 oxcn-days/ha in Ada'a and Atsbi. respectively. 
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5.6. Value of Yield Harvested in Atsbi and Ada'a 

After discussing all the costs incurred by benefic iary farmers in both study woredas, the 

nex t section will be analyzing the revenue they accrued by using irrigation water. Table 

5.7 presents the mean yie ld harvested (kgiha)-productivity of irrigated land, average price 

of each crop (birr/kg), the total va lue of each crop harvested per hectare and the total 

revenue. The average estimated value of crop yield in Atsb i was 4,413 ,538 Birr and 

13 ,469 ,056 Birr for Ada'a. High variation among mean yield harvested per hectare 

(producti vity irrigated land) was observed among crops grown in the woredas, which 

ranged up to 3,732 kg/ha of irri gate land. For instance , in the case of onion (cross-bred) , 

the mean yield harvested per hectare was 3467.5 kg/ha in Atsbi , whereas, 7200 kg/ha in 

Ada'a. Perhaps , it is due to less input use such as fert ili zer, pesticides and herbicides in 

Atsbi . There was also higher variati on in the average price of crops per kg among the two 

woredas. that ranged up to 7.94 Birr. For example. in the case of green pepper. the 

average price pe r kg was 10 Birr in AISbi but 2.06 Birr in Ada·a . Even though fi eld peas 

covered the largest area in the irri gation schemes of Atsbi , faba beans took the highest 

producti vity per hectare i.e. , 14,350kg/ha. Although. onion (cross-bred) took a lead ing 

pos ition area cove rage in Ada 'a, it is onion (local) which had the highest yie ld, whic h 

was 7775 kg/ha . 
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Atsbi Wcmbcrta Ada'a 
T otal vahH' Total value of 
of rrnp yield I cro p yield I 

l\lc:1Il han'cster;! I harvested per I 
yield !\"rr<lgr per herl<lre I TOlal vahi:: of yield Mea n yield A \'Crage hectare (in I Total value of yield harvested Area harve st ed pricr in harves ted (Tolal Area harvesled pr ice in 

Croo I)' OC irrigated(ha ) (kg/ha) Birr(kl?.) (in Birr)* I I revenue) in Birr irriu:lled (ha ) (kg/ ha) 8irr(kg) B;rr)* 1 I (Tota l revenu e) in Birr I 
Oll1l\ll I 
(cros~·breJ) 23257 J ~ 67 5 3 59 1244X.125 I 289,51 1 *2 (6.6~/u) *3 \93 . 15 7200 2.1 8 15696 3.031,682 * 2 (22.5%) * 3 
Onl(lll (Inc;'!l) .2 985 6·125 2625 I (,X6:,\ 625 I 50,344 ( 1.1 %) 130.7 7775 4.2 32655 4,268,008 (31.7%) 
Onlon(Barro) 0 0 0 o I 0 14 25 4800 2 9600 136,800 (I % ) 
Garlic 28925 6~25 8 51400 I )48,675 (3.4%) 28 4500 4.3 19350 541 ,800 (4%) 
Tom<lto 23 75 4&00 2,79 12104 30,480 (6.9%) 75 .75 4950 249 12325.5 933,656 (7% ) 
Potato 13 4325 -1 500 2.21 9945 133.586 (3%) 60.15 3750 2 7500 451,125 (3.3%) 
CarrOl 34 2338 2.225 520205 17,686 (0.4%) 9.375 1775 1.5 26625 24,960 (0.19%) 
Beel TOOt 2. I 55 2026 67 2.3 4661341 1O,045( 0.2%) 13,075 1900 2.25 4275 55,895 (0.4%) 
Swt'et potato 0 0 0 0 0 6 4000 1.2 4800 28,800 (0.2% ) 
C ahhagl.' 16 I 3126 17875 55S7 725 89.962 (2%) \4 .8 4020 3.2 12864 190.387 ( 1.4% ) 
SplIl:lch 0 0 () () " 62.45 22667.67 0.33 7480.3311 467,146 (3.47%) 
S\\ 11chard 9 45 .uSO 24 7872 74,390 (1.7%) I 1.25 1675 2 3350 37.687 (0.3% ) 
LCl!u..:e 6.7 2466.67 J ' -, :'\673341 38,0 II (0.86 '%) 9.6 1750 2.5 4375 42.000 (0.3%) 
F1Cld re:l~ 41 Q 7X 12 :; J 65 210:515625 1.I94.S04 (27%) 0 " 0 0 " l' a1>a Ik:m ... 27 , 1·1.:'0 I .. ·1771\:' 5 I .Jn~.s44 (2,)'(,% ) 0 u 0 0 0 
Lentil 9.625 109375 4 -1 375 41,109 (O.95%) 102.55 1820 4.75 8645 886.544 (6.58%) 
C hll.:k pt':l 1.625 2600 285 7410 1,204 (0.27) 171.22 4560 2.76 12585.6 2,154,906 (16%) 
(juaya· 0 0 0 0 0 14 .75 2400 1.6 3840 I 56,640 (0.4%) 
GreCIl peppt.'T 4 S 3500 ," 35000 16!.000 (3.8 % ) 11 4375 2.06 90 12.5 I 99,137.5 (0.7%) 
Fcngrt'l·k 17.3 2970 9.25 27472 :; 475.274 (1O.8%) 13 .75 450 10 450~ I 61.875 (0.46%) 
Lm seed 3 46667 2.67 12460089 3.738 (0.08%) 0 0 0 0 
Barll.'\ i 75 1600 2 .1200 5.600 (0.1 % ) 0 0 0 o I 0 
WI1t'.11 1. 75 2333 2.73 636909 11 ,146 (0.25%) 0 0 0 o I 0 
M<lI7.c 5.75 2566 67 2.27 :,\826,3409 33,501 (0.759%) 0 0 0 o I 0 
Millel I 3200 1.8 5760 I 5.760 (0.13% ) 0 0 0 o I 0 

I 4.413.538 .222 I 13.469.056 
TOlal 21 9.922 I (100%) 941.82 1 (100%) 

'1- Tolal value of crop yield harveslcd prr h(·clarc is equal tn Ille:m yirld harvested (kglha)*avc ragc price (kg) 

* 2 _ Tot:!1 value of yi eld harvested (TOlaln·v(· T1l1 l·) i~ cqual to area irrigatl·{l (ha) of thai spcciric crop· mcan yiel d harvcsted (kg/ha) of thai specirie c rop *average price (kg) oflhat specific 

crop. (. % ). * 3Thc percentage dis tributio n of the to tal va luc of Ihat s peciric crop from the tolal val ue of }'ield harves ted. 

:'\'o lr Ih;1I all values arc gi vc n ill Birr vallu·. 
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In relation to total revenue obtained, in Atsbi, faba beans constituted the lion share of the 

total revenue, which took 1. 1,304,544 Birr (29.6%), fol lowed by field peas wh ich 

accounted for 1,194,804 Birr (27%) and fenugreek 475,274 Birr ( 10.8%) On the other 

hand , in Ada'a, the main component of the total revenue generated was from onion 

(local) , which represented 4.268,008 Birr (31.7%), followed by on ion (cross-bred) and 

chick pea, which contributed 3,031,682 Birr (22.5%) and 2. 154,906 Birr ( 16%), 

respect ive ly. 

5.7. Net-Revenue Gained in the Irrigation Sites of Atsbi and Ada'a 

Table 5.8 indicates the net revenue of each crop produced using irri gation water in year 

2006/07. As can be seen from the table be low, producing crops using irrigation water 

generally functions well in both woredas, when we see in aggregate level. The tota l net 

reve nue was estimated as 3.274,889 Birr for Atsbi. with total revenue of around 

4.413,540 Birr and the total cost26 of around 1, 138.65 1 Birr. When we di saggregated it , 

faba beans, field peas and fenugreek were the major source of net revenue, which 

accounted for 1, 160,8 41 Birr (35.4%), 959.113 Birr (29.3%) and 4 17,435 Birr (12.7%), 

respectively . 

Furthermore. the net revenue was 7,458,069 Birr for Ada'a, with the total cost o f around 

6.0 10 ,985 Birr and to tal revenue of around 13,469,056 Birr. Onion (local and cross-

bred), chi ck pea and tomato took the leading position in the composition of the net total 

-'r. Toral COSl = value of f modern fertilizer use + manure!compOJI + herbicides - pesticideJ + seeds +/abor 
(man power) + oxen powe/~ 
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revenue which represented 3,525,895 Birr (47.2%), 2,378,256 Birr (31.8%), 1, 183,437 

Birr (15.86% ) and 538, 138 Birr (7.2 1 %), respectively. 

In the irrigati on si tes, it was not onl y net-revenue observed, but also net-loss was 

recorded. In Atsbi , carrot (695 Birr), lin seed (91 Birr) and barley (3494 Birr) were the 

major crops which demanded higher value of cost of inputs compared to the total revenue 

in year 2006107. Likewise, loss of (692,916 Birr) for garl ic, ( 12,788 Birr) for potato, 

(16.378 Birr) for carro t and (900 Birr) for beet root were incurred in the irrigat ion 

schemes of Ada'a. 

Accordin g to the result of focus group discuss ion with bene ficiary farmers throu gh time 

there is a shift in farm households ' crop choice decision towards highl y priced and 

marketab le agricultura l products. The farmers themse lves witnessed, it has a positi ve 

impact on their income as we ll as on the li ving standard of their famili es. Ho wever, one 

thing to note in this case is. the le"el of magnitude of benefit accrued to the beneficiary 

farmers significan tly depends on market and in frastructure access ibility, since most of the 

crops grown in the irri gation s ites of the two wo redas are peri shable (see Table 5. 1 and 

Table 5.2) . I-Ience , unless these products are able to reach to consumers immed iately after 

harvested. either their market value will decrease with time or it might be a compl ete loss 

to the fanne rs. 
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Table 5.8. Net reven ue ained in t he irri ation sites of Atsbi ano Ada'a in 2006 ero 

Atsbi Ada'a 

Crop Type 
Total Revenue Total Cost Net Revenu e Net Revenue Tota l Revenue(in Total Cost Net Revenue Net Revenue 

(i n Birr) (in Birr) (in Birr) in percent Birr) (in Birr) (i n Birr) in percent 

Onion (cross-
bred) 289510.6945 134.882 154,629 4.72% 3031682.4 653.426 2,378,256 31.8% 
On io n ( local) 50343.89063 26604 23,740 0.72% 4268008.5 742.114 3,525,895 47.2% 
On ion (Barro) 0 0 0 0 136800 74,655 62, 145 0.83% 
Garlic 148674 .5 2136 146,539 4.47% 541800 1.234.716 -692,916 -9.29% 
Tomato 304807.5 128122 176,686 5.4% 933656.625 395.519 538, 138 7.21% 
Pot:lto 1 JJ5 l-\6 .2 125 11 6796 16,790 1151% 451125 463.913 -12,788 -0.17% 
Carrot 17686.97 18382 -695 -0.021% 24960.93 75 41.l39 -16,378 -0.21 % 
Beet root IOO45.189R6 5672 4,373 0.13% 55895.625 56.796 -900 -0.01 % 
Sweet potato () () f) 0 56.45 1 28800 27,651 0.37% 
Ca b bage 89962.3725 66269 23,693 0.72% 190387.2 51,502 138,885 1.862% 
S pinach n 0 0 0 467146.6772 197.842 269,304 3.610% 
Swiss chard 74390.4 59662 14,728 0.4% 78.671 37687.5 40,984 0.54% 
Lettuce 380 11.3847 34056 3,955 0.12% 42000 33.278 8,722 0.116% 
Field peas I 194804.688 235.692 959,113 29.3% 0 0 0 
Faba bea ns 1304544.15 143703 1,160.841 : 35.4% 0 0 0 
Lentil -t2109.375 36413 5,696 : 0. 17% 886544.75 827.642 58,902 0.78% 
Ch ick pea 12041.25 5380 6,661 0.2% 2 I 54906.432 971.470 1,183,437 15.86% 
Guaya' 0 0 o : 0 56640 24,221 32,419 0.43% 
Grecn pepper 168000 15X39 152.161 4.6% 99137.5 53.834 45,304 0.60% 
Fenugreek 475274.25 57839 417,435 12.7% 61875 53.596 8,279 0.11% 
Lin seed 3738.0267 3829 -91 -0.003% 0 0 0 0 
Barley 5600 9094 -3,494 -0.1% 0 0 0 0 
\ Vheat 11145.9075 8404 2,742 0.08% 0 0 0 0 
Ma ize 33501.46018 25475 8,026 0.2% 0 0 0 0 
Millet 5760 4402 1,358 0.04% 0 0 0 0 

Total 4.413 ,540 1,138.65 J 3,274,889 100% 13 ,469,056 6,010,985 7,458,069 100% 
To tal rennue is equal 10 a rea irrigated (ha)* mean yidd h:lrvested (kg/ha)*avl'rage price(kg) 
Tolal cost "" va lue of ( mod ern ferlilizcr lise + manLlrekompos l + herbicides + pest icides + seeds +Iabor (man power)+ ox~n power) 
j\;el reve nu e refers 10 TOI:11 reve nue minus TOlal COs I 
j\;et ren' lIUf in perfnll is Ila' pereen lage distri but ion of the 11ft rCnTlUl' of thai sjH·cilic crop from the total oct revenue ac crued 
~Olt· Ih:11 all ,·:II I1 C5 arc !!i\'en in Bir r. 
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Mealls of Trallsportfor tlte Commodities Farmers Produced ill Atsbi alld Ada'a:-

The common means of transpOltation fo r commodities farmers produced in Atsbi IS 

donkey. Bene fi ciaries at Haye lom lab ia also use motor trucks to transpo rt tomato and 

onion to the nearby town called Hayek Meshal and the woreda town market-Enda 

Selassie. The value is 15 Birr/quintal. Donkeys also have different values in different 

,abias (see Table 5.9 below) which depends on the distance they transport the product, 

whether it was to vI ll age market or town market. 

Moreover, farmers in Ada ' a also used donkeys and lorries as a main means of transport 

for their products . Mean value of transport using a donkey per day was 6.5 BilT/quinta l 

and for lorries, it was 14.412 quinta ls Birr per one way trip. In addition , they also used 

motor trucks to transport their products such as onion. tomato , potato and sweet potato to 

the woreda town-Deber Zeit, the average va lue was 5.8 BilT/qull1tal. 
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TabJe 5.9. Means of transportation for commodities in Atsbi and Ada'a 

Mean value of donkey Value of 
rent per day(Birr) lorry for 

to (he to the one way Modern 
vi llage woreda trip transport 

Tabia name market market (Birr) (Birr/quintal) 

AIsbi 
WembertQ, 

Golgo J Nael - 5 -

Fclg Woini 4 5 -
Ruba Felg 7 7 -

Adi Mesanu 5 7 -
Zare ma 7 8 -
J-layelom 5 10 15 
I-Iarresaw 5 33 -
Had net 6 - -

- - - - - -1- - - - - -15571429 r 1-0714-29 - - - - - - - - -IS 
Ada'a 

7 I i 
7 ! I 14 

I Ful!;n, 6 16 6 

I 
GOdl llO 6 I 14 5 
K"aba 7 I 14 6 

r- - - - - -j- - - - - -1- - (; (; r -- - l - - 14 "41- - - - 5 ~ 

Hidi 

1 Ga nd a Gorba 

14 6 
6 

13 1 



5.8. KEY FINDINGS AND IMPLICATIONS 

In Atsbi, out of 220.67 ha of land, 104.22 ha of land (47%) was covered by vegetables. 

Tomato, on ion (cross-bred) , cabbage, potato and swiss chard took the lead ing posit ion in 

area coverage from vegetable category. The second largest share in land coverage were 

pulses, which accounted fo r S0.45ha of land (36.46%), with the majority of fi eld peas and 

faba beans. Likewise, in Ada'a vegetables covered the largest irrigated area in the 

woreda, that was '629.55 ha of land (65.45%), fol lowed by pu lses 299.27 ha (31.1 % ). 

Experience of growing fruits in both woredas was li mited, especially in Ada'a where 

fru its were not observed at all in all of the PAs of the study areas. 

Over a total cost of 167,431 Birr and 527.549 Birr was paid out on modern fertilizer 

main ly such as fo r UREA and DAP in Atsbi and Ada'a, respective ly. The average 

amount of fertili ze r use per hectare was 2 17. ISkg/ha and 242.9kg/ha in Atsbi and Ada'a, 

respective ly, but varied according to the types of crops grown . The highest amount was 

for tomato, 400k g/ha in both woredas. On the other hand, benefi ciaries in Atsbi used 

manure Icompost in year 2006/07 to supplement the modern fertilizer use . There had 

been no application of herbic ide and pesticide in Atsb i. However, in Ada'a from 4 li ter/ha 

up to 51 iter/ha o f herbi cide was applied. Average amount of seed used was differed 

according to the crop type they selected. In general, the estimated va lue o f seed used was 

222 . 35 1 Birr and I ,75S,957 Birr in Atsbi and Ada'a . respec tively. 
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Our evidence is cons istent with the argument that irrigation agriculture demands higher 

person days/ha (labor fo rce). Fo r instance, in year 2006/07, the average labor person-days 

used in the irrigati on sites of Ada 'a was around 86 person-days/ha, and aro und 98 

person-days/ha in Atsbi. This fi gure is we ll above , as compared to the average 55 person­

days/ha and 53 person-days/ha, labor needed for rain-fed agricu lture in Atsb i and in 

Ada'a, respecti vely. With rega rd to oxen power used, even if the mean oxen power 

days/ha used in the two woredas was comparable. the re was higher variation amo ng the 

va lue of oxen Iday/ha, wh ich was 60 Birr in Ada'a and 120 Birr in Atsbi. This suggests 

that how huge role oxen play in agricu ltura l sector of the country. 

The average estimated value of crops yield (total yield) in Atsbi was 4,4 13,538 Birr and 

13,469,056 Birr in Ada'a. [n add ition, there was high variation in productivi ty of 

irrigated land among the two study area. poss ibly due to magnitude difference in inputs 

use. 

The findings impl y that. producing crops using irrigation water genera ll y functio ns we ll 

in both wo redas. The total net revenue from using irrigati on water was estimated as 

3,274,889 Birr in Atsbi . with total revenue of around 4,41 3,540 Birr and total cost of 

around 1,138,051 Birr. Likewise, in Ada ' a, being the total cost of around 6,010.985 Birr 

and total reve nue of around 13,469,056 Birr, the to tal net revenue was 7.,458,069 Birr. 

The resu lt of impact of using irri ga ti on water in d:rfe rent labia.l· of the two wo redas 

indicated that farmers have started to grow crops whi ch were not previously grown in the 
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areas. The fann ers themselves witnessed that it has a positive impact on their income as 

well as on the li ving standard of their famili es. Effort sti ll should be made on provision of 

technical assistance to farmers in suppl yi ng vari ety of seeds, herbi cides, pesti cides and 

training provis ion. The other po int to be noted is the leve l of magni tude of benefi ciaries 

mainly depends on market and infrastructure accessibility, since most of the crops grown 

in these areas are perishable. In addition, our fi ndings also revealed that the productivity 

of irrigated land is"highl y affected by input used. Therefore, intervention is needed on the 

availability of inst it ut ional support services such as in put suppl y and credit extension. 
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CHAPTER SIX 
WOMEN PARTICIPATION IN IRRIGATION SITES 

6.1. Gender and Irrigat ion 

Evidence shows that the meaningfu l in vo lvement of wo men in water resources 

development and management can help make proj ec ts more sustainable. It also ensures 

that in frastructu re deve lopment yields the max imum socia l and economic returns and 

advance progress on the Mi llennium Development Goals. That is why during the past 

four decades critical case stud ies and successful irmovations led to a growing consensus 

among many irri gation po li cy makers, intervention ists, local irrigation leaders, and 

researchers world wide that gender27 is an important variab le In irrigation (van Koppen, 

2002). 

Women play crucial rol e in many water and food related issues; howe ver. they sti ll tend 

to be underrepresented in decision- making process. In this chapter, we try to see the 

participation of women at tluee different levels: farm (field) level, association (forum) 

level and leadership level in WUAs. 

• Equa l farm level access to water, w hi ch encompasses both water right s. irrigated 

land and associa ted obligations (van Kopper, 2002). 

• Water users associati ons are the informal or forma l networks to whic h, in 

principle. a ll fa rmers in the command area be long and in which rules for rights to 

water and land and re la ted obl igations are set and reinforced from the lowest to 

the highest tiers. Equal part icipation in forums or networks fo r co ll ective water 

17 Gel/der refer.l· 10 ,he socIally com lrrlCted ralher (hell blOloglcall)' defenllllled roles oj men alld women w well as Ihe ref{Jllol1sl!lp.~ 
between ,hem III gwt!n soclely (II specific lillie alit! place These role.~ amI relallonsJups are no/fixed. bll/ call alld do change 7111:)' are 
IIS//Ol/y ul/eq/lollll {eOIlS o!pOIl'er. jreedolll, agency alld stufllS as well {H acceH 10 and COlllrol Ol'('r ellllrlements. resource (Ifill asset.l" 
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management arrangements -:-generally required for strengthening access to water 

a t farm level (ibid). 

• Equa lity a t leadershi p- level in the sense that the ge nder compos ition of leade rs 

should refl ect the gender composition of the farmers in the scheme. Women 

leaders should a lso be able to function as we ll as men (ibid). 

The above generic analyt ical tool is ca ll ed The Gender Performance Indicator for Irrigation 

(GPI I). w hi ch he lps to diagnose , indicate and analyze ge nder issues and performance in 

those collecti ve ly managed irrigation schemes. 

6.2. Women Participation at Farm Level 

Most households in the study woredas consist of one adult man , one ad ult woman and a 

number of chi ldren. The adult man is conside red the head of the household , which 

impl ies that he is responsible for managing all labor and other means of production, with 

the objective of feed ing all household mem bers year-round. Most important input in 

terms o f food securi ty for the househo ld is the so-called rain-fed collective o r family 

field. A ll househo ld members have the obligation to wo rk on the rain-fed collective field 

on wh ich cerea ls and legumes are grown. 

Like other pans of the country, in both woredas. land allocation pol ic ies in command 

areas of old or/and new irrigation systems, plots a re no rma lly g iven to a households as a 

unit which is represented by men (husbands). Acco rdi ng to experts at the woredas' office 

of agriculture. to allocate men as househo ld representati ve s tems fro m a number of 

implicit and exp li cit assu mptions. The ass umption s are rel a ted to the intra-household 
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organization of agri cultural production and the roles of women in thi s organizational set­

up in particular. Since it is assumed that women (wives) will benefit from the plots, the 

need for allocating plots to women at the same time will cause inequitable land 

distribution. Moreover, unless plot sizes are varied , allocating more than one plot to a 

single household will lead to a s ituation where fewer households wi ll have access to 

irrigat ion water. 

Fann leve l women participati on can be looked at in two different ways. The first one is 

access to water - to women farm decision makers (female households heads) and to 

househo lds which wo men are under their male kin (most of the time thei r husbands). In 

the study areas, women farm decision makers are those female headed households which 

are single, widowed or divorced. 

All women who I, a\'e access to irri gation water are benefic ia ries of irrigation water. As 

can be seen in Table 5. 1 below, out of 1855 beneficiary farmers in Atsb i IVembena, 402 

(2 1.67%) of thcm " 'ere femal e headed households, who were either si ngle, divorced or 

widowed at the study period. 
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Table 6.I.Proportion of female headed beneficiary households in Atsbi -M icro Dam and Modern 
River Diversion Users 

Name of 
the 
Miero­
Dam 

Micro-Dams .. _. . _ •.•....•...••. _.... _ ... _--------_._-_ •... __ ._-_ •.... __ .•. 

No. of 8e neficiaries 

Modern River Diversions 
----~--... - - -._ .... _- .-.----- ._- .-. ..• . ._._. __ ._._--_._ ... _._-

Nam e of 
th e ri ver 
d iversio n 

No. of Be neficia ri es 

1\'lI\ le ---- -- -- ---- ------- -- -- ---- --- ------- - --
Goigol 
Nacl 542 

HaHesa\\' 305 

Ke lis ha 
Emni 

Ruba 
Fclg 

Era 

Sub·tolal 

o 

o 

o 

84 7 ' , 
«(45. 7%))) 

I 
138 (25 _5%)2 404(74.5%) 

209(68.5% 
96(31.5%) ) 

234' 

(27.6%)' 
J 

«58.2%)) 

«( 12.6%))) 

o 

o 

o 

613 
(72.4%) 
«42.2%» 

o 

o 

o 

«(33%))) 

Endamin 
u 507 

Barka Ad; 
Seh ha 

H ad nel 

Habcs 

Adi 
Mcsanu 

Kurtt 

o 

68 

o 

9 

159 

743 
«(40%))) 

1 he numbers out 0 1 the bracket sho\\s number 01 observal lons 111 each c,ll(.:gory lor dIsc rete data . 

I 2 
97 ( 19 .1%) 

6(8.8%) 

29(18.2%) 

132' 

( 17.8%) 2 

«32.8%»3 

«(32.9%)))4 

410(80.9% 

o 0 

62(91_2%) 

o 

o 9(100% 

130(8 1.8%) 

61 1 
(82.2%) 
«42%)) 
«(52.87%» 
) 

o 

( ) ! -The percentage distr ibution oflhe variable from the tOlal number of beneficiaries in that specili c irngation schemes . 

l{ . ) 3 -The percentage diSlribulion o f the variable from the lotal number of fema le Imale beneficiaries - calegories. 

w.nt -The percentage di st ribution oflhe variable from the total number of ben ctici aries In the woreda. 

Table 6_2_Proportion of female headed bene ficiary house ho ld s in Atsbi - Shallow Wells and Large 
Com muna l Ponds 

S ha ll ow Well Large Co~muna l PO.nd..s 
i\'a lll e or 
the No. of 8 endicia .-i es ." 0 of bencficiaries 
s hallow i\a mrof 
well Total 

~ ~ .. 
Fcmale Male _ ~I!~ p_o_,~~ __ Total Female Male 

. _- ------ -... -- _ . . _._-_ . ---- -_ . --- --- - -- ---- . . --- -- -------- ---- ------ -- -----
1 2 

Gcn:b Gesa ; 0 5(92 .9%) Gereh Gcsa 9 1 111 1%) 8(89_9%) 

I' 

1 2 2 
5 (92_9%) (11 . 1%) 8 

1 J 
9' 

J (89.9%) 
5 ({.J4%» «0.2% ) , 4 4 4 ((0.5%11 

Sub -tOlal 1«.27%))) 0 (((.27%))) «((0 .48%))) (((0.05%))) ~0.43%JJJ 

, . 
1 he numbers out o f the bracket shows number of observatI ons III each category for dI SCI('!C data . 

( _)2 • The perct:ntage distnbultOJI of the varIable from the total tllllllher of benefic iaries in that speci fi c irrigation scheme 

«-J) j -The percelltage distribution of the variable from the total number of femak Imale bellclic iarics ' categones 

({()))..! -The percentage distribution of the variable from the lOla I numb(.·r ofbcndic ,anes III the woreda 
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Table 6.3. Proportion of female headed beneficiary households in Atsbi - Traditional River Diversion 
an dS W t U )pnnu a cr sers 

.! r.~.~.~ .~. i.~ .. ~.~.!."~~.~ .. !?~.~.~.:.~.~ .?..~~ .. ..... _. __ •...... _ .. ~.prill.g .. ~yll _t e_~ .. U~.£.. ....... " . ... . __ . .._ . 
r\'umc of 

No. of Beneficiuries th e the No. of Beneficiaries 
Na me ofthc spri ng 
diversion Tot:ll 1 Fema le Mule wuler T Olal Fema le Male ._---- --------- ------------r--------------- ------ -------------- ._._- ------------------_ . 

, 1 2 1 2 
Ce ra Rebuc 62 12 ( 19.4%) 50{80.6%) Areniow 42 2 (4%) 

TsiQuaf 20 5(25%) 15(75%) Tsioaba 24 1(4_2%) 

$a mera 58 8(J3 .8%) 50{86.6%) 

Kimber 
(Tsgaba) 13 0 13( 100%) 

1\lebra hetolll 32 7(2 1.9%) 25(78.1%) 

Era E!'Cre 0 0 0 

32 ' 3 ' 

(17.3%) 
2 

153 (4.5% ) 
2 

I {{7.96%))3 (82.7%) 66 ' 
3 

185 
((10.5%)) 

{{.711 , 4 4 4 
Sub-Iotal (((9.97%))) {{( !.7% 111 {{{8.2%W {{(3.56%)) I «(. 16% ))) 

The numbers out o llh~ bracket shows numba 01 observations III each categor~ for dIsc rete data , 
\. r -The perccntage distribution or the van able from the total number of benefi ciaries In that spcc ilic irrigation schemes 

{( )) 3 -The percentage distrib uti on of tile variab le from the total number of !e male {male beneficiari es categorics 

«(»),' -The percentage dlstnbution of the \ anable from the total number of benefician es III the woreda 

Table 6.4. Tot a l fem :'l le head ed beneficiary hou seholds in Atsbi 

Irri~atioll Beneficiary Female Headed Household s in Atsb i 
Tolal Female Male 

1855 402
1 
(((2 1.67%)))4 1453(((78.3 %» ) 

IThe numbers ou t of the bracket shows number of observations [n eaeh cale!!:Qn lor discrete data 

((( .»)-' -The percentage distri buti on or llle variable from the lotal number ofbe-ncliclanes in the woreda 

40(96%) 

23(958%) 

63 
(95.5%) 
({4.3 % )) 
(I{3" % ))) 

In terms of micro-dams benefic iary farmers , ou{ ofa total of 84 7 benefi ciary farmers, 234 

were female who had access to irrigat ion water that acco unted for 27.6% as compared to 

{heir male counterparts. Besides, among irri gation benefi ciary female household heads 

58.2% of {hem used micro- cl ams as a source . Furthermore , {here we re about 743 

irrigation water users in the modern ri ver di versions in Atsbi {hat represented 132 

( 17. 8%) female headed househo lds. Female beneficia ries who had access to modern ri ver 
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diversions constituted 32.8% and 32.9% as compared with other female irrigation water 

beneficiaries and the total irrigation water beneficiary farmers in Atsbi, respecti vely. 

With rega rd to traditional river diversion , 32 female headed households pm1icipated in 

the irri gation use that accounted for 1.7% of the total irrigation water beneficiary fanners. 

Besides, there were only 3 women farm dec ision makers in spring water use, 2 of them 

were fro m A fenj o"" (Ru ba Felg). Furthermore, in Gereb Gesa (Adi Mesanu) shallow we ll , 

and communal ponds irrigati on use, merely there was one female headed household who 

had access to irrigation water. 

As indicated in Table 5.2 above, 111 year 2006/07, there were a total of aro und 2,38 1 

farmers who had irrigation water access In Ada ' a. Of which 3 18 (13.4%) them were 

fe ma le headed households. Even though it was Mojo river divers ion which was accessed 

by many benefi ciary farme rs, the highest number of women farm decision maker 

beneficiaries were fou nd in Godino scheme ( 18.2%). followed by Goha Worko scheme 

wh ich had 65 women farm deci sion farmers. who represented 24.3%. 

In addition, the majority of female headed households (90%) who had water ri ght used 

ilTigation water fro m Wedecha-Belbe la dam. Moreover, in Mojo diversion and Hora 

Kilo le lake , the number of wo men farill-d ec is ion makers is 25 and 7. respectively. 
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Table 6.S.Propo rtion of female headed beneficiary households in Ada'a 
from Wedee ha-Belbela Micro Dam -

Wcdcc hll.-lk ltJcla Mirro- Dam . _ ...• .................... .•.• ............. _-_ ...........•. _. __ ... ....... _ .... _-------_ ........ -.. . . ........ ... _ ....•.. 

Na me of lhc 
irrigatio n 
sc heme No. of Benefi cia ries 

Tota l Ft malc Ma le 

I 2 
Godino 495 (3 1.6%) 90( 18.2%) 405(818%) 

Go haworko 267( 17%) 65{24.3%) 202(757%) 

'·Iara wa 68(4 .3%) ~~(35 .3%) 44(64.7%) 

Bclbcla-
Fuliin:lo 247( 15.8%) 28(111.3%) 219(887%) 

, Dhanama 54(3.4%) 8(1 4.8%) 46(85.2%) 

Kafllba -
Gilll bi ..! 27Q2.;,2 o/~ - - 7.!i!2 6!2) _ 3~(8l!r0) --

I 
286 

2 
(18.2 % ) 

1272 I 3 
15S8 « 90% )) (8 1.6% ) 

4 4 « 6 1.8% )) 
S ub- tota l «(75 .7))) «( 13.8))) «((6 1.78))) 

IThe num be rs Olll of th e bracket shows number of obse rvations 111 each category for disc rete data 
t ) ~ -The percen tage d istr ibu tion of the variable fro m the IOlal nu mber of benefi ci anes III that s peci fi c irr ig.lt ion sc he mes 

II )1 3 -T he percen tage di st ribut ion oflhe v"r,able from the IOtal number of fe m ale Imale benefic iaries categories 

HI ) ))~ -The perceutage d, slribution oflhe \'arlable from the IOtal nu mber ofbe nrfic lancs in the worcda 

Table 6.6, Propo rt ion of fem ale headed benefi ciary household s in Ada'a 
rom oJo [Ve r an ora [ 0 e La ' C f M R d H K" I k 

ivcr Diversion La l« Use 

\ a me o f 
No_ o f be ne ficiaries ~o. of Be ne fi e i:uies the Ri ver .\'amc of 

Di version To tal Female ~ l a le th e lake TOla l Fe mal e 
--

.\ l oj o I 2 673 Hora 
Hi\"{'"T 698 25 (3.6%) (964%) Ki lole 125 7(5.6%,! - I 1 

25 7 
2 2 

(36%) 
673 

(5 6%) 
I 3 I 3 

698 «(79%» (964%) 125 «22%)) 
4 4 «32 7%)) 4 4 

S ub-to t:ll «(33.9%»)} «11.2%))) 1((283%))) S ub-to tal «(52%))) «(029%))) 

I r~IC num be rs oul ollhc bri1ckc t shows num ber 01 observations III each category lor discrete da\il 

1 ,- -The percentage (lIs!Tlhu!ll)l\ of the variable from Ihe IOtal number o f bene ri c lanes III tha t Spt~C lr,C IrTlgallon sclle lnes 

{( )) 3 -The percenlagl' d,str,hutlon of the v<lnablc frOllllhe 101<11 number of (e ma1c Imale hcneflClaflt!s c;t1l':gnncs 

HI )J) ~ -The percenta g.e dl~lnbu llOIl ufthe \'anl.lble frolllihe t01<l1 Illimbn ofbeneflclartn III the \\ oreda 

Male 

11 819441 

118 
(944%) 
(1\.7% » 
«((4.96%))) 
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Table 6.7. Total female headed beneficiary households ill Ada'a 

Irrigat ion Beneficiary Female Headed Househo lds in Ada'a 
Total Female Male 

23 81 3 18
1
«(13.4%)))4 2059«(86 .6%))) 

IThc numbers out of thc bracket shows number of observatIons 111 each category for dI screte data 

(( .)))4 -The percentage di stribu tion orlhe variab k frotn the total num ber of benefic iaries in the woreda 

General ly, 100% of female household heads in the irrigation sites of the two areas who 

have irrigation water access (who are in the command areas) have the right to use the 

ilTi gation water in their respective schemes. On the other hand, as can be seen in the 

tab les above (Tab le 6.1 and 6.7) , the maj o rit y of beneficiaries in the irrigation schemes of 

the two woredas were male headed households in year 2006/07 , that accounted for 86.6% 

(2058) and 78.3% ( 1453) in Ada'a and Atsbi , respectively. 

6.2.1. Labor Requirement for Irrigation in Male Headed Households 

The introduction of irrigation to diffe rent parts of Ethi opia holds the promise of increase 

food security as well as marketable surpluses by enabling farm househo lds to culti vate 

two or more rounds of crops per year. However. realizing the income and subsistence 

potent ia l of irrigation depe nds crucia ll y on the ava ilability or famil y labo r for year- round 

agri cultu ral production. As many parts of the country, as much as land ; labor is the most 

c ritica l production input in agric ulture. Hence. the mai n concern of many farm 

househo lds is to maximize the return to labor. Arran gements for access to and contro l 

over labo r and the products of labor (agri cultural products) are crucial structuring 

principl es in the intra-household organ izati on of agricult ural production. Thi s is why 

household labor avai lab ility is not a simple funct io n of the absolute number of adult 
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household members ; instead it is closely related to the intra-household division of rights 

and responsibilities. Gender is one of the main axes aro und which this divi sion occurs. 

The result of focus group di scussion wi th beneficiary farmers at scheme leve l depicted 

that women in Atsbi and Ada 'a have always done and sti ll do, independent work in 

add ition to working for on the family irrigated land (male-controlled irrigated plots). This 

labor contribution in the household is seen as the fulfillment of a woman's duty as a wife, 

in return for which she enjoys the genera l welfare and security of the household. Women 

were fo und significantl y invo lve in each activity of irri gated agri culture. in planting, 

weedi ng, cu lti vation , sowing, wate ring, apply ing fenilizer, harvesting and marketi ng. The 

only irrigati on acti vities they have not participated are plowing and threshing. However, 

the revenue generated from agriculture is controll ed by men. 

When asked about labor supply deci sion on fami ly irrigation plot (male-controlled field) , 

all women (wives) rep li ed that they continue to prov ide the same amount of labor to the 

male-contro ll ed fi elds. One woman exp lained: "We help each other in the rain-fed field 

and in the irri gated plot. I f you would not have been here to interview me , I would have 

been work ing in the irri gated plot" . 

6.2.2. Labor Requirement for IrTigation Agriculture in Female Headed households 

In both study areas, wo men have equal opportunity to use water as any other water user. 

prov ided th at they are headi ng a family. Labor as a factor affecti ng use rs practice of 

irrigation is mostly related to gender with respect to househo ld heads. Most of the time 
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female headed households lack male labor, which is culturally decisive for practicing 

irrigation known for its high labor demand. Due to gender-typing of tasks in irrigati on 

agri culture in societies, labor bottlenecks cannot be ove rcome by substituting one for the 

other28 As fema le benefici ary farmers exp lained " lack of ma le labor renders wo men 

household heads (those that are di vorced or widowed) face a tripl e burden along side, 

care of chi ldren, other household duti es, their responsibility as househo ld heads placing 

income generati on',as add itional burden on them. " 

Another problem which is faced in day-to-day activiti es of female headed househo lds is, 

during irrigation water shortage seasons. farmers are allowed to use the irrigati on water 

onl y at even ing and night time. But, on the other hand , it is not safe fo r wome n to work in 

dark . In such situat ions. if they have a capac ity to do, they prefe r to hire dai ly laborer for 

their irrigation farm activities. 15- 16 Birr/day with add ition of free lunch and 'tela ' (which 

is a loca l drink). 

In addi tion. other inputs such as fertil izer, herbic ides, pesticides and preparation of 

man ure/ compost/ are required in the irrigation agricu lture. But, according to di scussions 

with key info rmants in the two woredas, in Atsbi 80%-90% and in Ada'a 70%-75 % 

fe male household heads are fou nd in lower soc lo-economlc condition in those 

communities. excepl when ranked with each other. Thus, the crucial prob lem in this case 

is not on ly labor shortage but al so financial problems. 

]X Irrig atiun lahar re£luirel1l ent I~'i discussed in de/wI in chopler 5 . 
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As a result, man y women farm decision makers lacking man labor usually were forced to 

quit irrigation practices, and lease-out thei r plots in a form of contract payment or 

sharecropping. Hence, they were forced to give up some part of benefi t from inigation. 

Table 6.8 also shows that in year 2006/07, 32.2% (128) of female headed households 

leased-out the irrigated land in Atsbi. On the other hand, in Ada'a the fi gure was even 

higher, 64% of wome n farm decision makers were forced to lease-out irrigation land. 

Discussion with fe inale headed households in Atsb i indicated that the situation was better 

than earlier. As explained by one of the women beneficiary farmer "For many years, I 

had leased-out the irrigated plot. But now the situation is different , I know how much 

benefit I can get from irrigation. Even if J have labor shortage prob lem, I beg for labor 

ass istance from relatives." 

Table 6.3. Cho ices made by female household heads 

Choices made by female household heads 

Le<l sc-Oll i 

Practice irrigation 

Atsbi -
rreq( %) 

128(31.8%) 

232 (57.8%) 

6.3. Women Participation in the Water Use rs Association 

Ada'a­
rreq(%) 

203(64%) 

11 5(36%) 

As we described earl ier in this paper. all fanners who have irrigation water access are 

members o f their respecti ve water users association, it is not different for wo men farm 

decis ion makers either. In Atsb i, all the 402 fema le fa rm decision makers were members 

of WUA , (9 1 (5.84%) were single, 167(10.7%) divorced and 144(9.2%) were widowed 

dur ing 2006/07). The large percentage of wo men we re married (they were part of male 

headed households), who rep resented 74. J 8% ( I J 55 in number). Similarly in Ada ' a, 

there were J 678 women under male headed househo lds. Whi le, the number of single 
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female who used irrigation water were 54 (2 .76%), the rest were those of divorced and 

widowed, who accounted for 176(9%) and 88(4.5%), respecti vely. 

6.4. Fcmalc irrigat ion water use rs in Atsb i and Ada'a 

Marri ed( arc 
par i or mal e 

Na me orthl' headed 
worcda S ingle house hold s ) Divorced Widowed Tolal 

Ats bi 91(5 .84%) 1155(74 . 18%) 167(10 .7%) 144(9.2%) 1557( 100%) 

Ada'a 54(2.76%) 1638(83 .74%) 176(9%) 88(4 .5%) 1956( 100%) 

One type of contribution expected of benefic iary fanners is labor. All members of WUA 

should parti cipate in the maintenance, clearance and minor construction of the commu nal 

managed irrigation schemes. Besides, the fi nanc ial problem women face, labor shortage 

is another constraint in female farm deci sion makers to practice irrigati on in both fa rm 

and forum leve l activities. 

At l e~sl two times a year .i.e ., in the months of September and February, farmers clean 

the canals. 'Free rid ing ' is not a llowed with regard to cleaning and maintaining their parts 

of the irri gation cana l. Women farm decision makers also have an obligation to 

participate: either themse lves. their sones) (re lati ve) or the y can hire a dai ly laborer. 

However. if thei r economic status and famil y labor constraint is realized by other 

members of the associati on, they are excused fo r not participati ng in provi sion activ iti es 

of the irri gation system in the stud y areas . 

Annual avcrage value o f fanners' contribution in WUA al so constitutes contribu tion in 

cash form . The result of di scuss ion with water users committee in many of the irrigation 
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schemes showed that female farm decision makers pay their contribution for the 

committee as much as possible on time as compared to other members of the association. 

With the except ion of female headed households, men, more than women, control the 

resources, ex penditure and income generation within the famil y. Men 's dominant role in 

economic transactions, representation and legal matters and the ir contribution to family 

income is extended to the responsibility to participate in deci sion making bodies, such as 

WUAs and the ir meetings. As one of the executive committee from Godino PA in Ada'a 

expla ined, "Even if meetings are a very rare phenomenon in our association , a majority of 

members, especia ll y women (those who are marri ed as well as heads o f the household s) 

have considered the responsibility of attend ing meetings as an obligat ion rather than an 

opportuni ty, therefore, most of the ti me the majority of them are absent". 

According to interviews with the executi ve committee. the overall partic ipation of malc 

and fema le mem bers is low in the assoc iati on meetings . When the meetings are crucial 

and it is imperative that a household member attend the meetings, it is usua ll y a male 

member who attends (from male headed households). There is no rule that pre vent s 

women from attending and parti ci pating in the associati on meeti ngs in the study areas. 

Either the husband or the wife or both are able to attend and represent their interests at 

the meetings. However, atte nding meetings and di scuss ing matte rs are thought of as male 

activ ities. 
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Discussion with the woreda experts in both areas revealed the common reasons for the 

low participation of women in association meetings. Some of the major reasons include:­

women do not have the time as mostl y they are engaged in domestic activi ties; husbands 

do not prefer their wives going out to attend meetings; women lack experiences (for 

example in managing meetings, talk ing in front of people) and the wrong perception that 

there is no need for both husband and wife to attend meetings. 

Generally, the rationale for femal e farmers, who attend the meetings but not participating 

actively in the di scussions, can be found further in the prevailing gender ideology among 

the population in the case stud y areas. As articulated frequentl y by ma le and female 

respondents. women are considered to be less capable in their understanding of how the 

WUA functions. Thus. the ma in reason for women not participating in associations IS 

lack of aware ness towards gender equality that exists among both men and wome n. 

6.4. Women Participation at the Leadership Level 

The assumption that participation will be always in the interest of wo men and 

subsequently that women will always be eager to become members of WUC, to attend 

and participate activel y in the di scuss ion of meetings, ... is not confirmed by this study. 

Accord ing to the woreda irri gati on expert in Ada'a, most women those who can rely on 

the ir husbands or male relatives for representation of the household are not eager to take 

over the responsibiliti es , which they perceive to bc the respons ibility of men with in and 

outside the household. 
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All women female household heads have equal chance of being elected as WUC. 

However, participation of women at leadership leve l is very low. There are a total of 14 

and 8 water users associations in Atsbi and Ada 'a, respecti vely. On average one WUA 

constitutes 5-7 executi ve committee. The WUC includes chair person, vice chair person, 

a secretary, a cashier, a contro ller and 1-3 members . Except in Kimber irrigation scheme 

(Zarema labia), where there are only tlu·ee elder men who serve as WUc. Surprisingly, 

there were only a total of three women in WUC in Adi Mesanu , Haressaw and Hadnet (in 

Atsb i) in year 2006/07 . One of them is cash ier (in Ad i Mesanu) and the rest are 

secretaries in there respecti ve WUA (Haressaw and Hadnet) . The situation becomes 

worse when we come to Ada 'a. During 2006/07 , the onl y female who involved in WUC 

was foulld in Goha Worko. In add ition, there was no female lVater distributor19 at all in 

both stud) areas. Regardi ng the block leade;·s3o, there are 94 and 75 block leaders who 

arc in cilarg,; "f controlling the water di stribution system at Guieles and Geres level, 

however. none of them are female. 

As we s"w earl ier in chapter fOllr, there are two kinds of conflict reso lution mechani sms 

in .he irrig.ation s ites of lhe two 1V0redas; the forma l - wbia lew l court system and elected 

elders 8t each scheme level. In both of the cases, there is no part icipa tion of women at ail. 

The ma il' reaso ns for abse nce of women participation in WU C are: -

o Unabl e to work at night ; 

o A lot of domesti c wo rk at home; 

}<) War er distriblllor is a person in charge oj /lTigatiun waleI' distrib ut ion at scheme level He also controls 
the peljurmanre a/block leaders (who are operat ing in his respeclive irrigation scheme). 
1'/ Block leader.\" are group leaders who are in charge of irrigation wafer distribut ion at outlet (block; level. 
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o Other perceptions; such as men know more how and what to say in meetings and 

in public gatherings and males also have more ability to convince others in 

conflict resolution cases. 

Discussion with beneficiary farmers revealed that even though the participation of 

women in the WUCs is very low, all four of women members of the WUC were doing 

very wel l in both \voredas. 

The group discussions with fema le headed households in Ada'a irrigation schemes 

indicate that there is a combinati on of factors that prevents women from active 

participation in water user associations. Some of these factors are the prevaili ng norms of 

modesty and appropriate behavior for women; direct or indirect discouragement by other 

participants or the feelin g that it is not their duty to contribute actively. Those women, 

who choose to participate acti ve ly, run the risk of being accused of inappropriate 

behav ior. 

6.S. KEY FINDINGS AND IMPLICATIONS 

The purpose of thi s chapter was to assess the participation of women at farm. forum and 

leadership level in the two communal managed irri gation schemes. 

In the two case study areas, plot allocation polici es are based on the assumption that men 

are the main fanners, dec ision makers and providers. Plots are allocated to a household as 

a unit, with men (h usbands) being the representative of the household. with the 
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assumption that women would benefit through their husbands. The underlying estimates 

of labor availability are determined based on the belief that women would be willing and 

available to provide labor for famil y plots. In addition , di scuss ions with female headed 

househo lds indicate that even though women are found to be significantly involved in 

irrigated agriculture in male headed households, the revenue generated from agriculture is 

controlled by men. 

When we consider women as household heads, 100% of female headed households who 

have irrigation water access have the ri ght to use the resource in both case study woredas. 

On the other hand, large proporti on of fe male headed households in the study areas quit 

to practi ce irr igat ion due to 3 major reasons. The fi rst one is women farm dec ision 

makers face a tri pie burden along side; care 0 f chi Idren, other do mestic duti es and 

responsibiliti cs as household heads. The second is fi nancial problem - most of them are 

categorized in low-income leve l group of the soc iety. as a result. they cannot use 

complementary inputs like fe rtili ze r, vari cty of seed etc. The third is during water 

shortage season, they are allowed to use the irrigation water oni y at night which involves 

security threa ts Iconce rns. 

All fa rm dec is ion marke rs in a WUA ha ve an obligati on to paJ1ic ipa te at assoc iati on 

leve l. However, if the economic status and fami ly labor constraint of fe male headed 

househo lds is real ized by other members of WUA . they wil l be excused for not 

parti cipating in main tena nce and c learance of canals . 
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There are a number of reasons which are mentioned by men as well as women farm 

decision makers for lower participation of women at farm , association and leadership 

level. Some of them are unab le to work at night, a lot of work at home, husbands do no 

prefer their wives going out attending different econom ic and social activiti es (mentioned 

frequently in focus groups di scuss ions with irri gat ion beneficiaries in Ada' a), women 

lack of experience (fo r managing meetings, talking in front of people). 

However, the rea l rati onale fo r lower participation of women is that the soc iety they are 

li ving in, does not give men and women equal opportunities to become independent farm 

decision makers with access to land , skill s, inputs. capital and markets. Women are not 

perceived as producti ve and main contributor as male. They are also considered to be less 

capable to unde rstand how the WUA functions. Di rect and indirect di scouragement of 

women by other participan ts or the feeli ng that it is not their duty to contribute acti vely is 

the common phenomenon in the soc ieties of the study areas. 

General ly, whe n talking about ge nder inequality it is important to reali ze that it might be 

more importan t to foc us on the most d isadvantaged gro up of farme rs, i.e., female headed 

households. Women farm deci sion makers are found in lower economi c status of the 

communi ty and ha ve a problem of family labo r constrai nt. Therefore, pol icy interven ti on 

is needed to improve the pos ition of women (the most disadvan taged parts o f the 

community) a t farm. forum and leadership level and effort should be made to change the 

wrong percep tion of the soc iety towards women (considering them as the y are less 

capable of parti c ipating in econom ic activ ities) . 
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CHAPTER SEVEN 
DETRMINANTS OF COLLECTIVE ACTION AND ITS EFECTIVENESS FOR 

IRRIGATION WATER MANAGEMENT 

7.1. Analysis of the Determinants of Collective Action in Communal Irrigation 

Schemes 

The estimation results of determinants of co ll ective action for indicators- average value 

of a household contribution for the resource management per year, whether there is (are) 

guard(s) for protection of the irrigat ion site, whether group members contri bute for the 

guard 's payment, if there is (a) person(s) in charge of equ itable water distribution and 

appropriate usage of the irrigation water, whether group members contribute for the water 

distributor, is presented in Table 7.1. 

7.1.1 Annual Average Value of Contribution per Household 

We found that average val ue of household contribution for the resource management is 

ncgati vely assoc iatcd with number of households in the group. But it is positi vely 

assoc iated with total num ber of households squared. Thi s is because of economies of 

sca le and a U-shaped relationship betwee n annual average value of househo ld 

contribution for the re source management and number of households in the group. 

Groups which haye small er number of bene fi cia ries should contribute more in order to 

cover the operation and mai ntenance cost of th e resou rce management. But as the number 

of bene fici aries increases the average contribution per household dec reases . However, 

after some point (as the number of household s increases more ), management costs 

increase rap idly, requ iring hi gher per househo ld cont ribution. The turning point in thi s 

relat ionship (where minimum expec ted number of beneficiaries occurs) was a t 154 

ho useholds/group . within the range of household num ber in the group in the two study 

153 



woredas (from 4 to 297 households! group)31 . The magnitude of the impact of number of 

households is moderate. Average value of contribution per household also negatively 

corre lates with proportion of female headed households in the group . It suggests that both 

financial and labor32 constraint appear to be a greater concern for fe male headed 

households. 

With respect to education status , groups which have higher proportion of literate 

househo ld have negative association wi th average household contribution fo r the resource 

management. The result is both statistically (sign ifi cant at 5% leve l) and qualitatively 

significant. Perhaps household heads with some level of education have beller access to 

engage in non-farm activities, wh ich offers higher income, hence undermines co ll ective 

action. 

Moreover. average family size is positiw ly corre lated with average value of household 

contri but ion for the resource management at I % level of sign ificance . This means gro ups 

with large average famil y size make higher contribut ion per household. Thi s is due to 

great availab ility of famil y labor to parti ci pate in collective act ion of irrigation water use, 

since labor contribution constitutes 89.5% of the total contribution (cash+ kind + labor) of 

members of the WUAs (see Table 4 .9) . 

Not surpri singly, having access and using of form al sector cred it is pos iti ve ly and 

strongly associated with ave rage va lue of a group member contribution for the resource 

31 For morc in/ormation refer Table 3.3 
J1 TUfal ollnual household c0l11rihlllion is in rhe jorm oI /abu,.. cash and kll7d 

154 



management, indicator of more collective action (at I % level of significance). This is 

possibly because of cred it is used primary to purchase crop inputs such as fertili zer and 

improved seeds, which are complementary inputs to irrigation water use. Surprisingly, 

contact with the extension programme is not strongly (significantly) assoc iated with 

average value of a group member contribution for the resource management. 

Unexpected ly, higher proportion of households whom the primary source of li ve lihood is 

irrigated agriculture has no effect on average value of household contribution. It appears 

that it is not the livelihood strategy (being irrigated agriculture) of beneficiaries per se 

that is leading to higher amount of contribution in these woredas but rather other factors 

such as family size in a group and access of fo rmal credit. 

Wealth measurement indicators are also important determinants of co ll ect ive act ion. Size 

of agricultural land in a grou p (non-i rri gated land) and total group's TL U have mi xed 

effect on average household contribution per year; negative with total agricultural land in 

the gro up and positive with TLU. The possible reason can be groups which have larger 

size of agricultural land may give more attention for their rain-fed agri culture, and hi gher 

TLU as a measure of wealt h is an indi cat ion of ab ilit y to make contribution. 
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Table 7.1. Determinan ts of indicators of collective ac tio n in Ats bi antlAJa'a, 2006/07 Coefficient (stRndard errors in parenthesis) 
Expl ana t o r y var iables 

Reg~ona l Charac te r~ s t~cs 

Woreda, c t . , Ada ' a 

Gro up Characterl. s tl. CS 
Total numbe r of household s i n t he group 

Total numbe r of house hold s i n the gr oup s quared 

?r opo r t i on of fe male hea ded househo l ds in the group 

Froport l oll of 11 tet"aLe he aded hous ehol ds in the group 

Avera ge fa mily size i n t he group 

Pr opo rt ion o f hou s eholds who have used for mal c red it 
i n the g r oup 
pr opo rti on of househol d s who have i ncluded i n the 
ag rl cu l tu r a l e xt e nsion p r ogramme 
Pr opo r tion of househol ds whom t he primary sou rce of 
li.\·pl'~H"','rI lO:: lr l· iO .'I \ 0ri .1or i cu}tu re 
f J tdl ~: rl~atCd dted 111 lh~ g r oup 

Total agr1cul t ural land 1n the g r oup (non- 1 r ri gat ed 
l and) 
Tl· "pi'~11 l i v(':-< 1 0 r k 11111 ! f cn rh f> (1r () tl p 

" : , ' ~',' : l l ,-' T\ ,-'I \) ,,' 111 ' 1 1'· 1 .11 1 \..' ::; dl lhe l d.11 - o.:l1d 

Ye a r o f exper i enc e o f 1rrigat ion water us e , no . 

Fr C' V1 Sl ol1 o f t r al l1 1ng , no . 

Farm Charactori$ti c s 

Pr opo rt ion o f SOlI cove r ag e considered good by the 
'11 ~"' 11~'" In ttlt' L'<'It ,- tllnl~n t clt"P,1 

Vl. l lage Characterl. stl.C S 
Whethe r r a1nfall adeqlldcy 1n the v111age IS conS1dered 
good by the gr oup 

Average value 
of a group 
me mber 
c o n t r l.but l. o n 
f o r the 
r esour::e 
mana ge;ne nt 

-1j7 . ~0 1 47 

(9 1. 398 4 7) 

-2 . <1 4839 '" 
(.93887 41 ) 
. 0079 430 ' . 
( . 0032323) 
-5 4 . 1 ~ 266 
(02 . 90396) 
- 19 1. 6583 " 
17 4 . 02802) 
24 . 3 4 02 ~ ·· 

(7 . 832015) 
1 . 09 ,2 30 ' .. 
( . 21775 4 3) 
22 1 . 1 ~97 

(210 . ~8 4 1) 

2 . 96 3 56 1 
(')2 . 0:)627 ) 
-1 . 2boJU]"J 
(2 . )9:'867) 
-2 . 803 806 -
(1. 46~202) 
. '1011 17;'8 ' 
1 . ?',8%6)) 
~v . b ~ '1lJll 

175 . 937231 
- 1.323808 
11. 3 33 798) 
- .1 80 15 5 
(5 . 302 97 2) 

- 18 .93 )) 4 
1 14 . BI8~~) 

10 9 . 7401 
(79 . 33109 ) 

If there is 
(are)guard(s) 
for pro tect io n 
of the 
irrigation site 
(dF/dx) ~ 

-. 10 04423 
.1 44125 ) 

. D12S639 * ' + 
( . 01 4 5803) 
-. 0000372 H ~ 

1. 0000402) 
. 12799 4 5 H 

( . 1 8 4 3S23) 
-. 0273 196 
( . 064 3 707 ) 
. 0 0481S4 
( . 00 9387 8 ) 
. 0623452 *"+ 
( . 0947366 ) 
-. 0300268 
( . 2431854) 

. 00725 4 2 
( . 0 23 0 683 ) 
. 009565 5·' 
( . 0134 0 72 ) 
. 0071554 H. 

( . 009483) 
. 0 00 397] · 
( . 000 5 813) 
- . 074 '1 927 
( . 11 13 3 72) 
,000854 2 
(.0 0 46 76 9 ) 
, 0 1 72791 ~'" 

( . 0242046) 

. 0 12894 
( . 0 400998) 

. 0190732 
( . 092 ~ 4 56) 

Whether group 
mQlnbers 
contr i bute for 
the guard (s ) 
(dF/dx) I 

. 0201409 
( . 0 515297 ) ~. 

. 0034242 " . 
( . 00 1793 1 ) 
- . 00009 1 5"'+ 
( . 0000020) 
. 252 4 605* *"'" 
( . 19 1 6403) 
-. 1053229 
( . 1 0 32882 ) 
- . 0008083 
( . 008546 ) 

. 0041120 
( . 382 16,9 ) 
. 0792391 -
( . 0 8257 7 2) 
. 00292 0 9 '. 
( . 00 37978 ) 
. 0 0 30 1 76 · 
( . 0 023954 ) 
.0 002 90 9 
( . 0 004)76) 
. 112)086 
(.1185141 ) 
. 00123 29 
( . 00 134 17 ) 
-. 015713 ~~ 

( . 0164089) 

. 1920832 
( . 13) 9 61 4 ) 

- . 15109) ) ' 
. 14 9 88 97) 

If there is a 
water 
distributor in 
the i rri9ation 
scheme 
(dF/dx) ; 

. 82 0 , 16, '" 
( .2 488 298 ) 

. 0011754 " , 
( . 001747 9 ) 
- 7 . 17e- 06 
( 6 . 43e- 0 6 ) 
. 18 2 7336 
( . 16 63 727) 
-. 13775 4 7 
( .1 02 3142 ) 
. 01 0 9 8 44 
( . 0168198 ) 
. 291908 6' .. 
( . 1416184 ) 
-. , 09087 
( . 590 4329 ) 
. 1676 ) 95 " , 
( . 0837026 ) 
. 0030024 

. 0043583 ) 
-. 00 161 65 

. 0 0 2 8 884 ) 

. 0007 4 05 
( . 000 4 243) 
-. 472 47 17 
(.2524078 ) 
.0108338'" 
(.0 0 4208 ) 
. 0 23428 7 " 
( . 0 160 67 3 ) 

. 288 64 81 " , 
( . 084 4 612 ) 

. 44 0 5119 " 
( . 24 7 19 7 1 ) 

Whether group 
members 
contribute for 
the water 
distributor 
(dF/dx) I 

-. 78 69 334·" 
( .1 7 9 00 68 ) 

-2. 1ge-17"'" 
(4. 63e -1 6) 

-3.8le-1 6 
(8.120-10 ) 
8 . 7S e-17 
(1. 8 1e -15 ) 
1. 02 e-16 
( 2 . 16e - 15 ) 

- 5 . l 4e-1 6 
(l . 0ge-H ) 
3 .63e- 1 6"· 
(7 . 6ge - 15 ) 
2 . 15e- 16 
( 4. 53e - 15) 
-1. 9 1e-1 7 
( 4. 0 5e - 16 ) 
3 . 68 e-1S'" 
n . 7 Se- 17) 
S.61e-16 
(1.8le-14 ) 
3.36e-17 
(7.14e-16 J 
-6.3 5e-17 
(1.33e-15 ) 

9.23e-lS""''' 
( 1.90e- 1 6 ) 

. 9999088 

. 000575 ) 
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Walking t i me from t hat group's s pec if ic ~ r r ~gated l a nd 
to ( J.n hours ) 

Town markpt 

Vlllag~ mar ket 

['I('v('lOi1rnl~n: post 

Sch e me Chara cteris t J. Cs 

Whether the lrrigation scheme was promoted by the 
ezternal organi zation 
Number of external organlzdtion(s) which 15 
(~ t e)0ppraling currently in that speclflc LrrIgatIon 

S 1 t e 
Nllml'~'l ,' 1 1\.'l'<'ll (''11),1[1 \ ::,,11011(S) Whl,"h l~ (011'(') 

operatIng curre nt l y in that specIfic i r rIgat I On sI t e 
Whether the r e was f armers ' partici pation during 
conSlrllctlon o f the whole structure 
Type of l l l-Igatlon system dummy, cE . , communal ponds 
Mic:::o-dams 

River diversion 

Spllilg Wdl~t use 

Shallow \~ ell 

_Cons 

mllis 

Type of regression 
Num ber of observation 
F(28, 140) 
Prob:> F 
R-squared 

- . 1,)<1 ·1<19;::> 
(.1448537) 
. 2 JS-,z-, 
( . 691~918) 

• 'J 1 '11172 
( . (, 777661) 

!0.09J33 
127.5)153) 
25.0423 ' . 
(11 . 33271) 

I fi. 9il: 1 
(13 . 59268) 
-40 . 34981 
(52. 64 11) 

-78 . 77681 
(92 . 72828) 
165 . 3306- • 
[82 . 83'14) 
-14 . 36502 
(89 . 38776) 
- 181 . 91 43 ' 
{95 . 21Q 18} 
-112 . 0618 
1318.0857) 

OLS 
II. ' 
,: ' ,. 1"1 

o. ,:Jooe 
0 .601f 

"*'>stat ist i(.J1 significant at 1%; ** stati sticll sign ifica nt .ll 5%; * st;l tisticll significal1l at 10% 

. 000<1761 " 

. 0006672) 

. 00042"19 

. 0014563) 

. 000692 

. 0019121) 

. 0425002 
( . 0740186) 
-. 0207725 
( . 0300775) 

. 0736847 '" 
1. 0919245) 
. 9049967 " 
( . 2456271) 

. 0249966~ · 

( . 0964438) 

Selection Model-
Probit 
169 
21265 
0,0000 
0,8650 

: R..:pon..:J cndlicl..:ms rc pr":S":1lI elkcl of i1 un II chang!: In ..:xpl '1I1alory v,mabk on prnnan lhly ofthc rcspective (kpclHknl vanabk . 

. 0000305 -. 000 5327 - - 3 . 0 7e - 20 
. 00 014 ) 1.0 003076 ) (6 . 38e - 19 ) 
. 0032 06 4 ' · . .0010231 -1 . 0 2e -1 8" " ~ 

. 002 3282) ( . 00 15798 ) (2 . 10e -1 7 ) 

. 00355ltl ' .. . 002 7727 - 3 . 93 e- 19 .. .... 

. 0024127) . 00 18 4 38) (8 . 07e -18 ) 

- . 00 45196 . 08088 85 -8 . 1Se - 12 
( . 0325335) ( . 06 14335 ) (9 . 6ge-ll l 
. 0007954 . 0992 23'" - 2 . 07e -17 
( . 0190842) ( . 0327 524 ) (4 . 28e - 16) 

. 0 19002<1 . 14 ] 25038 ' ' 1.26e-17 
( . 02 4 94 32) ( . 05 352 1 4 ) (2 . 61e -16 ) 
. 0000 46 1" - . 1288 109 . 00005 94 
( -. 03 17386) . 103 51 74 ) ( . 000 32 12 ) 

. 0493252 - . 08 3970 3 H . 1838809 
( -. 022026) . 0470526) ( . 347002 4 ) 

- . 1 931062" 4 . 44e-17** 
( . 1 783197 ) Selection Model- (9.18e - 16) 
Selection Model- Probit Selection Model-
Pr obi t 169 PrQb i t 
103 100.77 109 
123 . 67 0,0000 179 . 47 
0 . 0000 0.61 69 0 . 0000 
0 . 6668 O. "I !':IS) 
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From scheme level characteristics, communities with greater presence of external 

organizations make higher contribution per household for the resource management. This 

result is statistically and qualitati vely significant. A unit increase in the presence of 

ex ternal organi zation which operates currently in that specific irrigation site, increases 

average value of annual contribution per household by 25 Birr. Perhaps the current 

ex ternal organizations in these irrigation schemes may be engaged in provision of 

complementary inputs to local collective action rather than displacing it. 

The result of the regression ana lysis also depicts that in terms of types of irrigation 

system dummies, river diversion is found to be positive ly and statisticall y significant 

associated with average value of household contribution (at 5% significance level). That 

is groups that are located in ri ver diversions contri bute more per household than groups 

that are fou nd in communal lakes. Perhaps structures of ri ver diversions demand high 

contri bution of labor during clearance and maintenance than communal lakes do. Shallow 

we ll irrigation type dummy is also negatively associated with average househo ld 

contributi on, since most of the times farmers who use shallow wells don ' t have cana ls, 

their labor contribut ion is less as com pared with communal lake users. 

7. 1.2. Presence of and paying for guards in the communal managed irrigation sites, 

2006/07 

Table 7.1 also presents the estimated Probit-se lec tion model results of ind icato rs of the 

determinants of hav ing guard and paying for guard for irrigation wate r management 

during 2006/07. It was fou nd that an inverted U-shaped re latio nship between number of 
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households and employing guard. Irrigation water beneficiary farmers are more likely to 

have and pay for guard at intermediate number of households in a group than at low or 

very high total number of households per group. Possibly due to hi gher fixed costs at 

lower number of households and hi gher vari ab le costs at large r number of households for 

having and hiring guard. The turning point in these re lationships is 169 and 160 

households per group respecti ve ly (where maximum probability of communities for 

having and contri buting for guards). Higher proportion of female headed households in 

the group increases the likelihood of havi ng and contributing for the guard, perhaps due 

to an attempt' to compensate for labor constraints for protecting the irrigated farm land. 

Furthermore, the greater the proportions of households. who have used formal credit in 

the group, the higher the probability to have and pay for gua rd . The statistical 

significance and pos,itive direction of the effect of proportion of househo lds whom the 

p;'imary source of li vel ihood is irrigated agriculture on contribution of guard is consistent 

with the hypothesis we stated. It gives evidence that obtaining hi gher benefits from 

irrigati on wate r use encourages beneficiaries to more collective action. Moreover. total 

irrigated area in the group has strong statistical associati on with the presence of and 

paying for guard s. It indicates that as the irri gated land size increases , the importance of 

employing guard becomes very crucia l to protect the whole structure of irrigation sites 

with addition to the irrigated farm land . 

We a lso find that groups which have larger size of land for agricu iture lnd with hi gher 

TLU have positi ve association wit h having and contributing for gua rd . It suggests that 
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contributing for guard relates to affordability issue. Thus, groups with a better physical 

resource are more likely to employ guard than those with few physical resources . Groups 

with more frequent provision of trainings are significantl y and more likely to employ 

guard. The expectation is that they can understand the benefit more easily and are more 

open to access of information than groups with less frequent of provision of trainings . 

Thus, more frequent provision of trainings for beneficiaries will have a remarkable 

impact on benefiti'ng fi'om irrigation water use, which in turn leads to more collective 

action. 

With regard to vill age leve l factors, rainfall adeq uacy a lso has negative e ffect on pay ing 

fo r guard, implying that groups with adequate amount of rainfall are also less likely to 

contribute fo r guard. It suggests that having better agri cultural potenti al may tend to 

undermine ind ividual s ' incenti ves to cooperate by offering more "ex it" options, giv ing 

more attention for rain-fed agriculture. Ex pected ly, groups which are closer to the town 

market are more likely to have guard . In addition. be ing closer to vil lage markei and 

labia deve lopment post have positi ve correlati on with contribut.ing for payment of guard. 

Thi s fi nding is consistent with the hypothes is that havi ng better access to markets 

increases the value of resources and thus the va lue of manag ing resources well. which 

may favo r col lecti ve act ion. In additi on, bene fi ciary farmers which are closer to labia 

deve lopmen t post are more ope n to access of information than irri gation users which are 

very fa r away from deve lopment post. 
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From scheme leve l fac tors, communities with greater presence of loca l organizations 

have higher probability of having for guard . Th is finding is consistent wi th the argument 

of experience with local organ izations may favor collective action due to possib le 

learning effects of how to enhance the ability to enforce co ll ect ive action. Increasing the 

number of local organizations by one unit increases having guard by 7.4%. 

Community participation during construction of the irrigation scheme increases the 

likelihood o f hav ing guard than communities who did not partic ipate in any form . This 

implies that benefic iari es who contributed for the construction o f the scheme give more 

emphasis for the protection of the scheme. [t indicates presence of stronge r sense of 

be longi ngness and ownership towards the irrigation site . Statist icall y significant and 

positive correlat ion is dep icted between groups which use micro-dam irrigation water and 

hav ing guard. The expectation is that, the structure or modern micro-dams has reservoirs, 

sp ill way , di ffe rent outl ets, canals (main. latera[ and sub-l aterals) which needs higher 

protection from external as well as internal damage caused by ind ividuals and cattle. 

As we can see from the above table the inve rse Mills ratio is stati sti ca ll y significant at 5% 

level. Thi s indicates that there is a sample se lecti on bias . Since we use sample selection 

model , it was tested and controlled . 
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7.1.3. Presence of and paying for water distributors in the comm unal managed 

ilTigation sites, 2006/07 

As can be shown from Table 7. 1., groups which are found in Atsbi are strongly and 

positive ly assoc iated with having water d istributor in the irri gation scheme, but 

negativel y correlated with contributing for the service he gives ( I % stati stical 

signifi cance for both) than groups which are fo und in Ada'a. It suggests that the presence 

of Abo-Mai is a common phenomenon in schemes that are found in Atsbi. It also 

indicates that how immense ro le he plays in the irrigation water di str ibution system in 

Atsbi. Moreover, it also implies that how social capital helps to reduce the cost of 

atta in ing and enfo rcing co ll ective action in the communal irrigati on sites o f Atsbi. 

We also fo und that irrigati on water benefi ciari es are more likely to have water d istri butor 

at intermediate number of househo lds. Pe rhaps the reason might be at low number of 

households. the cost of haYing water d istributor is large . Therefore the probabi lity of 

having water d istributor becomes low. Similarly, at hi gh number of househo lds the 

probabil ity of hav ing water distri butor becomes low, because fo r one person it becomes 

very di ffic ult to monitor very large number o f populatio n. Instead it m ight be wiser 

(effec ti ve) to put group leaders in charge for monitor ing and contro ll ing irrigati on water 

di str ibut ion in every block . Bes ides, as the nu mber of households increases, it is less 

like ly to contribute for the water di str ibutor. 
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The result also shows that the greater the proportions of households who have used 

forma l credit in the group, the higher the probability to have and pay for water 

di stributor. Higher proportion of households whom the primary source of li velihood is 

irri gated agriculture is positively associated with presence of wate r distributor and on 

their payment (statistical ly significant at I % and 5%, respectively). It implies that 

obtaining hi gher benefits from irrigation water use apprec iates collective action. Groups 

with larger TLU: (wealth measurement indicator) have pos iti ve association with 

contributing for water distributor. 

Years of experience of irrigation water use is positively correlated with having water 

di stributor in the scheme. It witnesses that through time beneficiaries have understood the 

benefit of hav ing a person who is in charge of the whole water distribution system by 

simply se lecti ng individuals who are influential local leaders who give serv ices. It also 

shows that the importance and viabil ity of socia! capital in community managed 

resources. Groups wi th more frequent provision of trainings are significantly and more 

likely to have water di stributor. The reason is that they can understand the benefit more 

eas i Iy and are more open to access of information than groups with less frequent of 

prov ision of trainings. 

Grou p members were al so asked to categorize, what percentage of the so il cove rage was 

considered good by them in their gro ups· farm land. Soil type which has the capacity of 

abso rbing med ium amount of water was consicle led 'good ' by beneficiary farm ers. 

Hi gher proporti on orland in good so il has positi ve and stati st ica lly significant assoc iation 
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with employing for water distributo,r (at I % statistical significance level ). These findings 

are consistent with the argument that having better agricultural potential increases the 

benefi t of using irrigation water and thus the value of managing the resource well , wh ich 

appreciates collecti ve action . Simi larly, communities with good adequacy amount of 

rainfall are significantly and more likely to have a person in charge of water distribution . 

With regard to access to market and labia development post, groups which are closer to 

town market are more likely to have water distributor. In addition , being closer to vill age 

market and labia development post have positive correlation with contributing for the 

payment of the water distributor. 

From scheme leve l factors , communities with greater presence of local organ izations 

have higher probability of having water distributor. Besides, presence of external 

organi zations in the community managed irrigation schemes increase the likelihood of 

having water di stributor. It indicates that ex ternal organizations may increase the benefit 

of collective action management by introduci ng profitab le opportunities and new 

technologies to benefi ciary farmers. Stati stically sign ificant and negati ve correlation is 

depicted between groups wh ich use micro-dam irrigation water and havi ng water 

distributor. The expectation is that because of the presence of modern structure that can 

be easily handled by group leaders, the water distribution-related problem is less in 

micro-dams as compared w ith other types of irrigation schemes. Therefore, the 

importance of ha ving water di stributo r becomes less. 
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As expected, the inverse Mills ratio revealed that there is correlation between the two 

error terms (for the dependent variables- whether there is water distributor in the scheme 

and whether members contribute for the water di stributor) , but it is taken care of by the 

coefficient in the second stage - 'the selectivity term' . 

7.2. Ana lysis of the Determinants of Failure of C ollective Action 

7.2.1. Determinan'ts of Violation Occurrence of Restricted Rules and R egulations 

The esti mated regression resu lts of the determinants for frequent violation occurrence of 

rules and regulations is presented in Tab le 7.2. There is no statisticall y significant 

associat ion between regional dummies and number of violation occurrence , 

Unexpectedly, occurrence of violat ion of use rules and regulatio ns is positively 

assoc iated with total number of benefi ciari es in a group but negati ve ly associated with 

total number of beneficiaries squared. Thi s implies that an inverted U- shaped 

relationsh ip between number of households in a group and col lective action. This finding 

indicates that large r number of benefi ciary farmers in a group leads to greater scarci ty 

which increases number of vio lat ion occurrence. At higher scarcity and ecological stress 

institutional arrangements often breakdown as people scramble for surviva l and discount 

rate s which leads to increasing 'exit opt ions ' of irrigation users. They keep on ly the 

membership ti tle In WUA but unable to use the resource due to high number of 

households (s ince they are unable to use the water, they can't violate the rul es) . As a 

result, num ber of violation occurrence start to decli ne. The turning point where maximum 

ex pected number of fa rmers is almost 225 households /group . It is within the range of 

total number of beneficiaries in a group which ranged from 4 to 280 househo lds in Atsbi 
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and 8 to 297 beneficiaries /group inAda'a3J However, this is only an ex-post hypothesis 

to explain a result that we did not expect34
, and further research wou ld be needed to 

confirm or rej ect the hypothes is. 

Higher proportion of female headed households per group has negative association with 

number of vio lation occunence. It confirms the exp lanation fa nners and the executive 

committee gave us during focus group discussion about women's performance in the 

irrigated agricu lture. Women understand the rules and regulations just as equal as male 

inigation water users and keep it as more than their male counter parts, implying its 

remarka ble importance to make policy implication. 

One of the most convll1clng reasons for higher number o f violat ion of ru les and 

regulations is larger proportion of benefic iaries at the tail -end (at J % signifi can t level). 

which causes for irr igation wate r scarcity (least secure water supp li es) and longer hours 

of cleaning of canal s. 

JJ Summary slatislics of voriabies llsed in rhe regress ion is presents in Table 3. 3. 
N We expected Ihal as {he number of beneflciQlJI household increases number of violation vfrllles and 
regulations will he high 
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Table7.2. 1.Determinants of frequent violation occurrence m community managed schemes, 
2006/07 

Expl anato r variable 

Regio n al Characteristics 
woreda, cf .,Ada'a 

Group Ch ara cteristics 
Total number o f ho u se holds in the group 
Total number o f households in the group squared 
proportion of femal e headed househol ds i n the group 
Proportion of lite r ate headed household s in the group 
Averag e family size in the group 
Proportion of household s wh o have used formal cred it 
in the group 
Proportion of households who have included in the 
agricultural extension prog ramme 
Proportion of households whom the prima ry source 
of liveli hood is i 'rrigated agriculture 

Total irrigated dred in the group 
Total agricultural la nd in the group 
(n o n -irrlgated land) 
Tropical livestOCK unit for the gr oup 
Proportion of beneficiaries at the tail-end 
Year of experience of irrigation water use , no. 
Provis~on of training, no . 

Farm Characteristics 
proportion of soil coverage conside red good by the 
group in the catchment area 

Village Characteristics 
Whether rainfall adequa cy ~n the v1llage 1S considere d 
good by the group 

Walking timo from that group's specific irrigated 
land t o ( in hours) 
Town mad:et 
Village market 
Development pOSt 

Sch eme Characteristics 
Whether the lrrlgat~on s=heme was promoted oy the 
external o rganlzation 
Number of external orgc:nzatl.on(s) whi ch are(l.S) 
operatlng cur rently 10 :~at specl.fic l.rr~gatlon 
site 
Number of local organ.:.zatl.on(s) which are (is ) operati ng 
cu rr ently in that specl~ic i rr i gat ion site 
Whether there was farme:s ' participa tion during 
cons tr uCtlon o f the whc:e s tructure 

Type of i rrigation systE::n dummy , cf ., communal ponds 
Micr o-dams 
River diverslon 
Spring weter use 
Shallo',..! ',Jell 

Cons 

Coefficien t 

7.287844 

o. 614 0 693 " • 
-0 .0013674 '" 

-11. 54029 ' 
-3 . 29 6027 
0.0023655 
-0.0 35994 

-20.53341 

0.7578805 

0.2715 14 9 
0 . 2185 15 9 

0.0048166 
35 . 70082 n. 

0.0941158 
-2 . 06 4542* • 

-4.436368' 

-8.307804 1 

0.02 12133 ' 
-0.1590093 " 

0.0928955 

3.679401 r 

0.09345163 

1.265134 

6 . 16392 8 

-7.707983 
-11.74274 
- 6.025995 
-Hi.534H, 
2f..78845 

- 1. 20 

6. 22 
- 4 . 94 
- 1 .70 
-0 .58 

0.00 
-1 .17 

-0 .78 

O. 15 

0 . 9 
-1.88 

1. 42 
3 . 9 

1. 01 
-2 .48 

-1. 88 

-1. 45 

1 .94 
-1 .92 

0 .99 

1 .56 

O. 06 

O. 87 

1 . 26 

-0. 67 
- 1 .44 

-0 .6' 
- 1 .33 

0 .82 

I 

I 
I 

I 

p>/U 

0.233 

0.000 
0.000 
0.091 
0.563 
0.998 
0.245 

0.439 

0.879 

0 . 368 
0.159 

0.822 
0 .000 
0 . 315 
0 .014 

0 . 063 

0.148 

0.054 
0 .057 
0.325 

0.116 

0.949 

0 . 386 

0.209 

0.384 
0.152 
0.52 4 
0 .185 
0.414 

...-.. _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - _ 1- ________ _ 
Type of regressl.on . OLS 
Numbe r of obser'/ation I 169 I 
r(2e, 1<10) 1 29.69 II 

P r ob > F 0 . 000 
R-squarea I 0.627 1 

**~ s(alL su cal slgll lfl cam at 1%; ",~. st<lllstical slgndlcant at 5%; ::. St:HIStl c.d Significant at 10% 
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The result of regression analys is also shows that groups with more frequent provision of 

training experienced lower number of vio lation occurrence at 5% leve l of significance. It 

suggests that human capital and access to information favor for co llecti ve action. One 

more provision of training for beneficiary farmers , decreases number of violation 

occurrence by 9% per group. Thus, provision of training expansion by both governmental 

and non-gove rnmental organ izations will have a remarkable impact on enforcing of use 

rul es of co llecti ve action in both study woredas. 

Expectedly, farm characteristics are also important determinants for the frequent 

occurrence of vio lation of by- laws. Higher proportion of land in good so il is assoc iated 

with lower number of vio lation occurrence in year 2006/07. A unit increase in proportion 

of so il coverage considered 'good' by the group in the catclunent' s area decreases the 

number of violat ion of restrictions occurrence by 4 number of ti mes per group. 

Access to markets has a mixed effect. There is more frequent violation occurrence in 

gro ups closer to vil lage market. Being further by an hour (walking time) from the village 

market implies 15% less vio lat ion occurrence. The possible reason might be groups 

closer to village markets most likely scramble for maximizing the ir benefit from 

irrigation wate r use without considering the rules. As a result, there might occur hi gher 

number of \ 'iolation of rules. Gro ups closer to the woreda town market a lso experienced 

less frequent vio lation of rules and regulations . Being closer to the woreda town market 

by an hour (wa lking time) implies 2. 1 % less occurrence of violation . 
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Table 7.2 .2.Tobil I Tobil Decomposi t ion R esult s - Determi nan ts of the Fai lu re of Coll ective Actio n in Community I r rigat ion Water Management, 2006/07 

Number of conflict occurred in 2006/ 07 

Explanatory Var i ables 

Reg~onal Character~ st~cs 

Woreda , c f., Ada ' a 

Gr oup Characteristi c s 

Total number of households 1n the g r ou p 

Total number of households in the group squared 

proportion of female headed households in the group 

Pr opo r tlon o f l l te r ate headed households in the group 

Average f ami ly s ize in t he group 

PI-OpOltlon o t housetlold5 who have u sed ! orm~l credi t in tIle group 

Propor t 1on o f households who have included 1n the agricultural 
e x tension p r o gr amme 

proportion of households whom the primary source o f livelihood is 
irrigated agr i culture 

To t a l irrigated a r ea in t he gro up 

Total agricu l tur al land in t he group (nOn-i r rlgated land) 

Tropical live st ock unit for the group 

fT Lat en t 

Va r iab le s 

- 5 . 035339 
(8 . 409348) 

. 4 870 4 27 ~ " 

( .1 090 967) 
- . 001304 4" .... 
( . 0003321) 
- 18 . 72516 " 
(7 . 8 42905) 
9 . 39 4 32 
(6 .1 89 696) 
-1 . 77056 ' 
( . 9559716) 
. 1657701 
(3 . 966335) 
10 . 97963 
(28 . . 80865) 

1. 3055 1 3 
(3 .72 9 5 66) 

. 505004 '* 
( . 2982261 ) 
. 2330373 
( . 165 2 178 ) 
00 55565 
( . 0243579) 

Marg~nal Effects 

~condi t ional 

on being 
Unc ens or ed 

- 3 . 666 065 
( 6 . 17 193) 

. 35 1 3605 " .... 
( . 07 973) 
-. 000 941 +"" 

( . 0002 4 ) 
- 13 . 508 63 H 

(5.69 6920 
6 . 7772 15 
( 4 . 4644 6) 
-1.27731 · 
( .699 5 3) 
. 1195892 
(2.78918) 
7.92 088 
(20 . 78 2 ) 

.94181 8 2 
(2 . 69929 ) 

. 3 64318 1" 
( . 2 1 557) 
. 1 681169 
( .1 1927) 
. 0 04 00 85 
( . 0 1758 ) 

f4probab il ity 

Uncens o red 

. 0 672957 

. 11 0 23 ) 

. 0066967 " " 
( . 00 172 ) 
- . 0000 179 *·' 
( . 0000 1 ) 
-. 25 74672 · • 
( . 111 72) 
. 12917 
{ . 087 01) 
- . 02 4 3448 · 
{ . 01357 ) 
. 0 022 7 93 
( . 05316 ) 
.15 0 9677 
{ . 39667) 

. 0 179 505 
( . 0 5135 ) 

. 0069437 * 
( . 00 41 9) 
. 00 32042 
(.0023 1) 
. 0000 7 64 
( . 000 33 ) 
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Table 7.2.2. continued 

Explanatory Variables 

proportlon of benef icia ries at the tall-end 

Years of experience of irrigation water use, no. 

Provision o f LldlIung , no . 

Farm Characteristics 

Propcrtlon ~f ~oll ~ovpraqe considered good by the group 1n the 
catc llm011l ,lied 

Village Characteristics 

Whether ralnfall adequacy in the village is considered good by the 
group 
Walking time from that group's specific irr igated lan d to( in mi nu tes) 
Town market 

V1l1age market 

Development post 

Scheme Cha racteristics 

Wh ether the 1rrlgatlon scheme was promoted by the ex ternal 
org80i=at10n 
Number of external organizdtlOn(s) which are (is) operating current ly 
in that specific irrlgatl0n site 
Number of local organizatl0n(S) which are(is) operatlng c urrently in 
that specific irrigation site 
Whether there was farmers' participation during construction of the 
whole structure 

1 
Latent 

Variables 

31.66201 '" 
(9 .451805) 
.10822 02 
( . 1317924) 
- 2 . 822012 ·· .. 
( . 7500963) 

-3 . 81969 
('l . 'lOSSH) 

-5.561101 
(8 . 30507) 

. 0124345 
( . 0131478) 
-.2379589 " , 
( . 0912393) 
. 1992439 H 

( . 097155) 

.28171 
(2.835483) 
2 . 597125" 
(1 . 427277) 
.9038073 
(l.71336) 
- 17.29776 ~"'· 

(5 . 847238 

Marginal Effect s 

3 
Conditional on 
bei~uncensored 

22.84148 '-' -
16 .85976) 
. 07807 18 
1 . 09509) 
-2.035845 .... 
1 . 54685) 

-2 . 755586 
(3. 18 131) 

-3 . 980742 
(5 .8 9241) 

. 0089704 
( .00949 ) 
- . 1716674 '" 
1. 06613) 
.143737 7·· 
1 . 0703) 

. 2033986 
12 . 04927) 
1. 873608' 
11.02923) 
.6520212 
( l. 2363) 
-10.72948 " , 
13.07866 ) 

4 
Probability 

Uncensored 

. 43534 63 ·" 
1 .1 413) 
. 001488 
( . 00182) 
-.0388021 '" 
( . 01136) 

-. 05252 
( .06084 ) 

-. 0786816 
( . 12191) 

. 000171 
1.00018 ) 
- . 0032719 '" 
( . 00132) 
.0027396'· 
1 . 00138) 

. 0038628 
( . 03876) 
. 0 35 71 '" 
( . 02023) 
.0124272 
1 . 02361) 
- . 35 03727 '" , 
( .15195 ) 
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Table 7.2.2 . contin ued 

Explanatory Varldble~ 

Typ!' ("'of lrriO<'ltlC"':l :<:.y:<:.t~m rtummy, ct., communal ponds 
1'1lcro-dams 

River dIverSIon 

Spring wat er use 

Shallow well 

Cons 

/sigma 

Type of regression 
left-censored observations at nconf<=O 
uncensored observations 
[lght-censored observations 
Number of observatlon 
LR Ch12(28) 
Prob > chi2 
Pseudo R2 

Fraction of sample above the limIt and adjustment factor for 
unconditional expected value : ( ~(z)) 

FractIon of mean t o tal response above l Imit dnd adjustment factor for 
,'~~r~ ~h0\'r lml ! 

(1- zcp(z)f <t>(z)- <p2( z )/ 1l>2(z) 

Ad jus tmen t factor for cases at the limit (q>(Z)/U) 

'!'!:!st.Histic.ll si!!,oific.Ull .n 1%; :1->l- statistical significlIlt ,It 5%; :1- statistical signific;l11l ;It 10% 

1 
Latent 

Variables 

4.387408 
(12 . 85366) 
1.585662 
(12.6<1176) 
2.254329 
(1 '. 65023) 
-20. 37767 
(13 . 44198) 
-25 . 44499 
(37.22276) 
12 . 23234 
( .7399531 ) 
Tobit 
25 
144 
o 
169 
127 . 78 
0.0000 
0 . 0984 

. 852 

.631 52 

.0192928 

Marg~nal Effects 

PCOnditional 

on being 
Uncensored 

3.063705 
(8 .67663f 
1.159462 
(9 .367 03) 
1 .680774 
(11.271) 
-10.10033** 
{4 .088060 

]'I Probabili ty 

Uncensored 

. 0669518 
( . 21636) 
.0208243 
( . 15841) 
.0275922 
(.15809) 

. 538904 1 
( . 41277) 

1L.ltel1l variables ~i,"e ordin;u), Tobit results, 3Conditional on being uncensored value shows the effect of the independent variable fo r cases with a non-limit values on the 

depende£ll variable .md ""'Probability on uncensored indicates the effect on the probability of having a non-limit val ue for cases with the limit value of the dependent variable. 
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7.2.2. Determinants for Conflict Occurrence in Community Managed Irrigation 
Schemes, 2006/07 

The estimated result of the Tobit model and the decomposed Tobit coefficients of the 

determinants for conflict occurrence are presented in Table 7.2.2. From the total of 169 

observati ons , only 144 groups had experienced conflict related to water di stribution 

issues in 2006/07 , so the proportion of cases above the limit (i .e., zero in our case) (<J>(z)) 

is 0.85 . 

As shown in the table, there is no strong corre lation between the regiona l dummies and 

number of confl ict occurrence in 2006/07. Related to household factors, we found that 

conflict occurrence is positively associated with total number of households per group, 

but negative ly associated with total number of households squared. This find ing suggests 

an inverted U-shaped relationship between tota l number of households in a group and 

Ilum bel' of conflict occurrence. The turni ng point in thi s relationship is nearly 196 

househo lds per group: within the range of num ber of households observed (the range in 

our ease is fro m 4 to 297 households per group). Possib ly it ind icates that, as the number 

of households increases, the resource becomes scarcer and unable to be shared as the 

members want. As a result number of conflicts increases but after some point it begins to 

go down. This witnesses that as number of households grows to ve ry high levels. the 

gains from co ll ective action may be outweighed by the incentive problems associated 

wi th it. As ri sing scarcity increases, the benefi t from attempting to 'free-ride' on the 

efforts of others also inc reases. Consequentl y, 'exi t options' increases, users start to 

frustrate and leave to co-operate but keep on ly the mcmbe rship title which has a negati ve 

im pact on number of conflict occurrence. Simil ar to the prev ious sec ti on (determinants of 
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number of violation occurrence), we did not expect thi s relationJ5 Further research IS 

needed to accept or reject the ex-post hypothesis. 

With regard to, proportion of female headed households, we found that groups which 

have larger proportion o f female headed househo lds ex perienced less number of conflicts. 

This witnesses in stead of aris ing confli cts frequently, women contribute to so lve their 

irrigation-related problems through in formal di scussions. Thi s result is both stati sticall y 

and qualitatively significant. Th is suggests that po li cy intervention is needed to 

encourage wo men 's participat ion in fa rm , forum and leadership leve l (in both WUC and 

conflict reso lution committee) in all irrigation schemes. 

Average fam il y size in a group is a lso negat ively corre lated with confli ct occurrence at 

10% level of stati stica l significant. Th is means that groups which have larger average 

family size have experienced less num ber of conflicts in water distribution use. Perhaps, 

it is because of great availab ili ty of family labor to contribute as much as coll ecti ve 

acti on demands whic h decreases the probabil ity of confli ct occurre nce and' free-rid ing ' 

prob lem in the irrigation sites . Increase in average fa mil y size of a group by a unit , results 

in an expected decrease of 1.2 unit s of confli ct in groups that have alread y ex peri enced a 

confli ct and also 2.4 % lower probabi li ty of ex perienc ing a conflict in groups with no 

confl icts. 

)5 all,. h)'I}()lhe.\"is was as the number u/henejiuuries i ll a group increases number of conj/lels a/so 
increases. 
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Furthermore, another group characteristic which has statisticall y s ignificant association 

with confli ct occurrence is total irrigated area in a group . That is larger area of irrigated 

land in a gro up is more li kely to have higher num ber of conflicts, since it becomes more 

difficult to monitor the water di stribution sequence fo r group leaders. Therefore, 

beneficiaries begin to shirk or co llude against the use rul es which leads to more conflict 

occurrence. However, it shou ld be noted that even if it is significant stati stically the 

variable has insigriifi cant effect in magnitude implying its less importance to make po licy 

implicati on. 

One of the most important group level facto rs which the resu lt is both stat istically and 

quantitati ve ly significant is the proportion of benefic iari es at the tail -end in a group . A 

uni t increase in the proportion of benefi ciaries at the tail leads to an expected increase of 

number of conflicts by nearl y 23 units in groups that have ex perienced a confli ct. It al so 

inc reases the probability of experienci ng a conflict by 43.5% in groups wit h no confl ict 

ex perience. The poss ible reasons could be th e resource becomes scarcer at the tail; as a 

resul t benefici aries sc ramble to get a share which leads to conflict occurrence. There is 

also a great of poss ibili ty for intervening by other farmers as the water flows from head­

end to tail-end fields. The greater cumulative effect of seepage and evaporation losses in 

delivery canals as fie lds are more di stant from the water source is a lso ano ther reason for 

the scarcity of irr igati on water at the ta il. It a lso suggests that intervention is needed in 

those irrigation schemes that have higher proportion of benefic iaries at the tai l-end . 
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With regard to provIsion of training, there is a negative association wi th number of 

conflict occurrence. One more time of training provision by beneficiaries 111 a group 

implies an expected decrease change of conflict experience by 2 units and decreases the 

probabi lity of experiencing a conflict by 3.9% in groups with no conflict occurrence. This 

mi ght be because of the tra ining helps them to use the water effic iently in wet as we ll as 

in dry seasons. The training also enab les them to respond more easily for the prob lem 

they face through informal ways. 

Access to markets also affects the number of conflict occurrence, though the effects are 

mixed. Groups closer to the vill age market have experi enced higher number of conflicts. 

Possib ly it is because of hi gh demand of irrigation water. Being 1 hour furthe r from the 

vi ll age market implies an expected decrease in the conflict occurrence by 0. 17 unit in 

groups that have experienced a conflict and also 0.33% decline in the probability of 

expe ri encing a confl ict in groups wit h no confli ct ex perience. On the other hand. connict 

has been occurred Icss frequentl y in groups closer to labia development post. 

Concerni ng scheme leve l characteristics, groups with greater number of external 

organizations are positi ve ly and stati stically sign ificant assoc iated wi th higher number of 

confli ct (10% sign ificant level). This evidence supports the hypothesis that the presence 

of external organ izations may undermine co ll ective action if they are prov iding 

substitutes for collect ive action. We also found that as the number of external 

organ izat ions increases by one unit. increased expected conn ict occurrence by almost 2 
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units In groups that have experienced a conflict and increase in the probability of 

experiencing conflict by 3.6% in groups with no confl ict experience. 

As expected, farmers' participation during construction of the whole structure of the 

irrigation scheme and number of conflict experienced In 2006/07 have negative 

correlation. It is stati sticall y (at I % significant level) as well as quantitatively significant. 

Each additional u'nit participation of farmers im pli es I 0.7 unit~ expected decline of 

number of confl ict occurrence in groups that have already experienced a confl ict. 35% 

less probability of experiencing a conflict occurs per fanners panicipation, in gro ups with 

no conflict experience. The most interesting implication of thi s result is that, it may serve 

as one type of po licy instrument to increase effectiveness of collective (community) 

managed natural resource. Tn terms of irrigation system type shallow wel l dummy found 

to he negati vely associated with frequent number of conflict occurrence as compared with 

beneficiaries wh" use cOrtlmtmr,1 lake water for irrigmion purpose. 

Note that the expression in Table 7.3 (J-z<p(z)1 <D(z)- Ql2(z)1 <D2(z) a nurnerical value of 

less th~n 1 00, i.e, 0 .63152 is the fraction of the total effect of an independeI1l variable 

thai is attribulableto the effect of bei ng above the limit(McDonald and Moffit 1980) . Put 

simply, in our case. only about 63% of the lotal change in number of conflict occurrence. 

resulti ng from a change in ihc independent variab les, in groups that had conflict. 

V/ hereas. about 37% of the IOlal effect of the independent vari ables is generated by 

changes in the probability of experiencing a c('nfli ci in groups wi th no conflicts. 
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7.3. Analysis .of the Determinants.of Enf.orcement .of Penalty System 

Following all these results, one thing we should consider is devolving rights to local 

communiti es to manage resources, i.e., establi sh use rules and regulations is only a 

necessary condition for successful community resource management. Sustainable 

resource management al so requires that the community rul es are en fo rced. 

As shown in Table 3.2, almost 95% of the groups in the study area have their own formal 

written restri cted ru les . It includes the penalty system (punishment if some one from the 

WUA is found out not to abide by the rul es). In addition, on average nearly 23 number of 

times pe r group in year 2006/07 violati on of rul es and regulation had occurred (with 2 a 

minimum val ue and 72 a maximum va lue). However" the number of times the penalty 

system appl ied has a mean va lue of 4 times per group (with 0 as a minimum and 28 as 

maxim um val ue). This leads to the question o f what are the determinant fac tors of 

enforceme nt of penalty system. We will d iscuss it in the fo llowing section. 
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T .lbk 7 . .J.T,)h lU T uhL: lJn.:ompus it lo n Rt'sll lt~ - DCICrmllunts 01 [ff('("~l \' cn !'s~ o f Co ll ec t ive Act io n o n Commun it y Irrigatio n Water Management , 2006/07. 

Number of Penalt y exercised in 2006/07 croppin g SC'lson 

c _______ _ ------------------ ------C---
::-cT:-::----

l1argiriar-Eff-ects 

i E;;.:r:> ... andtnry Vd r"l.ahJ.e::. 

-------
Regi o~a l Characterist ics 

Woretia, cf .,Ada'a 

Gr oup Character~ s tics 

T.;.t~'11 llU:llbt.'1 L'l hOllSeilL-L""!!: Ir~ .. he- q!"oup 

ProportlOn of female hea ded households in the group 

Proportion of 11t~r ate headed households 10 the group 

Average family SlZ~ in the group 

Proportion of households who have used formal credi t in the group 

Proport10n of households who have 1ncluded in the agricuitL'fiL 
extension proaramme 

f'lopoltlon 0: houscholds wh o:n Ltot.' prlrndl_y "'ourec ot J.!V(>llh<)ou l.~ 

1rrlgated ag rlcult ure 

To:al i I r lgated area 1n '_h'? group 

Total agricultural land jn the group(nOn-1r[lgated landl 

Troplcal li vestock unit for the group 

~
Ldtent - Conditiona l · Pr obability 

Variables on be i ng Unce nso r ed 
Uncen so rE!"d 

11 . 89077 · -'* 
13 _129638) 

. 0105 169 
( . 0214443) 
. 9746 128 
(2 . 72 44 29 ) 
. 1497064 
(1.950336) 
_0264 495 
( .31271 41 ) 
. 0402548 
( .0338929) 
4.595077 
(9 . 657505-) 

. 9326368 
11. 222324) 

_0586374 
i . 0780284) 

_0625308 
_0529208) 

_0051532 
1_008 16461 

6 . 5S6S17 "·~ 

11. 65821) 

. 0062018 
( . 01266) 
. 57 47295 
(1 . 6074 6) 
. 0882819 
(1 . 15007) 
_0155973 
1_184 41 ) 
.0 237383 
( . 02001) 
2 . 709719 
(5 . 68971l 

. 5499762 
1_7205 1 ) 

. 0345785 
( . 04 603) 
-_ 036874 4 

_03129) 

_0030389 
( . 00482 ) 

. 7737188 .. • • 
( . 14347) 

. 0007203 
( . 00147) 
_ 06 67499 
( . 186 61) 
.0102532 
( . 13358) 
. 001811S 
1_02 142) 
. 002757 
( . 00233l 
.3147108 
1_66205) 

. 0638751 
( . 08394) 

. 004016 
( . 00535) 
-_ 00 42827 
1_00364) 

_0003529 
1_00056) 
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T able 7 .3.co ntinued 

Explanatory Variables 

P~-C1~'C':-t:t'n nC l't'Tle[lcic!:Lt'::; cll LlH:o Ld.ll - e;ld 

Year of experlence of lI rigatlon wa te r u~e , no. 

Pt0\"lSlO" o f Ll"<11III n(l , :',0 . 

Farm Chara c t eristics 

Proportl0n of soil coverage conside red good by the group in th~ 

catc hment area 

Vill a ge Cha rac t er i s tics 

h' ll,'\l1\:'! I.unfell! .1lkqlldL·Y III lotH' viilClgc I S conSl(jP Teri rJood by the 
gtOUp 
Walkin g time fr om t hat group's specific irr~gated land t o t i n hours) 
Town market 

Vi l lage market 

Developme nt post 

Scheme Characte r ~ s tics 

\.,rh et:'er the irrigat.ion scheme was promoted by th e external 
0[ga01::ation 
Number o f e xternal o rgan iza t.lon( s) which are (is) operating c urrent l y 
in that specific 1rrigat1on site 
Number of loca l organlZ:ationls ) wh ic:h are(is) opera t ing cur rently 1n 
thdl ~~e~i[ic 1Iligalion Slte 
Whe~her the re was [~rmers' part icipat i on du ri ng construct ion of t he 
I .... hol €' s t ructt: r e 

Mar9~nal Effects 

~ Latent 3 Conditional on q probabili t y 

Variables being Uncensored Uncenso r ed I 

5.009939 
(3 . 058099) 
-.0006 78 6 
(.0420731 ) 
.5419897'* 
( . 2430756) 

. 0474522 
( . 9905721) 

16 . 9014 '~· 

(3 . 268852) 

- . 0079778 " 
. 004 4 21) 
. 05 4 95 12* 
. 0'290206) 
.1059926 **" 
. 0320375) 

-1 . 512739 "" 
( . 8855637) 
1. 657044 .. .... 

. 4960262) 

. 4523449 
.5786978 
1 . 690883 
(1 . 773824) 

2 . 954363""­
(1.80447) 
-.0004002 
( . 02481) 
. 3196115 " 
( . 1 4359) 

. 0279826 
( . 58415) 

10 . 53624 .. • • 
(2 . 03316) 

. 00 4 704 5" 

. 0026) 
- . 03241078 " 

. 01707) 

. 0625039 - - ' 

. 01885) 

- . 8770504 " 
. 50704) 
. 9771596 " . .. 
. 29505) 
. 2667 4 8 

( .3 4164) 
. 946 6 532 
( . 94064) 

. 301241 
( . 211 2 6) 
- . 0000465 
( . 00288) 
. 037 1202 '" 
(.01694) 

. 0032499 
(.06784) 

.8593785 .. ... 
( . 08878) 

. 0005464 ' 

.00031 ) 

. 00 37642 " 

. 00202) 
- . 0072593 · .. • 

. 00229) 

- . 1064902 " 
( . 06417) 
. 1134888 .... • 
1. 03513) 
- . 0309805 
( .03 97 2 ) 
.1 255824 
( .1 4151) 
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Table 7.3. continued 

Marg>nal Effects 

Explanatory Variabl es l Latent 3conditional 4 Probabili ty 

Variables on being Uncensored 
Uncensored 

-
Typp Clf IrrI9<, tl o n system dummy, cf . , communal ponds 
t-lI cro-dams. 8 . 376642 ' 3 . 981087 " .6660501·" 

14.383649) (1. 704.H) 1. 30028) 
Rlver divE'rs:on 11 . 78554 ' · • 9 . 058153 -- .42532 79 .... 

(4 . 297 4 64) /3 . 67628) ( . 10626) 
SprIng water use 3 . }Ill721 2 . 188808 .148 0139 

(5.30952) ( 4 . 24391) 1. 14802) I Shallow wel l -8.654913 -2.9848 05 - . 7110354 
(4.444963) ( . 79237) 1 . 20176) 

Cons - 28 . 801375 ·~ 

(13 . 09756) 
1519ma 14 . 008876 

1. 25278) 
Type o f regression I Tobi t 
lef t-censo red observa t ions at ncon[< =O 1 35 
uncensored observations 134 
rl gh t- ce~sore d observatlons 0 
Number 0 : observati on 169 
LR ehl:(:'S1 89.23 
Prob -. .::1112 0.0000 
fs,(> \lch-' R;' 0.0996 

Frac tl on of sample above the limit and adjustment factor [or . 792899 
uncondltional expec ted value : I$(z)) 
Fra c t ion of mean t otal re sponse above l imlt and adjustment factor for . 5731 
cases above limit: 
11-zcp (Z)/ $(z)- cp2(z)/ $ 2(z) 
Ad J ustment factor f o r cases at the limit (cp(z)/o) . 07696299 

:'::-::-$\.1\ iSI i('.d "i~TllriClnt ;1I 1%; ,~* st:lIistic.tl $i~nif! cant at 5%; ::- s{;lIistiClI si~ n iricant at 10% 

!L.ncnt vari .lbles give ordinary T obi t results. "Conditional on being unccmored value shows the effect of the independent variable for cases with a non-limit values on [he 

dependent va riable .\ild 4probab il ity on uncensored indica tes the effect o r. the probability of having a non-limit value for cases w ith the limit value of the dependent variable. 
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The estimated results of the Tobit model and the decomposed Tobi t coefficients for 

determinants of effectiveness of penalty system in community managed irrigation 

schemes. 2006/07 is presented in Table 7.4. Among the total of 169 observations, only 

134 groups had exercised penalty for the vio lation of ru les and regulati ons occurred 

during 2006/07, so the proportion of cases above the limi t(that is, zero in our case)(<D(z)) 

is 0.79. 

We found that there is a positive and very significant association between regional 

dummies and number of penalty app lied (at I % stati stical significant level). That is 

groups which are located in Atsbi had applied the pena lty system more often than groups 

which are found in Ada'a . Perhaps, there has been strong informal code of conduct for 

long period of time in Atsbi . Groups which are found in Ada 'a have 77 .8% lower 

probability of applyi ng penalty system. 

!\ot surpri singly. provision of trainings and enforcement of penalty sys tem in year 

2006/07 are highly and posit ive ly correlated (at 5% level of significant). This result is 

cons istenl with the previous findings in th is siudy, prov ision of training on collec ti ve 

aCT. ion. One more time pro\'ision of training impl :es 3.7% higher probabil il)' 0 f exerci sing 

a penal!\ system. in grou ps with no penalty had exercised. This indicates that groups 

\\ hien have received more frequent traini ng beller understand the whole purpose of 

imposing and enforC Ing usc rules and regulations. They may bc more aware of the 

bene fi t; of app lying pena lty SYStelll on effecti ve ut ili zation and sustainable use of the 

resource. This gives support for recommendation that more frequent provision of 
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train ings to beneficiary farmers wi ll have a remarkable and positive impact on increasi ng 

the benefit of coll ective action. 

In areas where there is adequate amount of rainfall , less use of the penalty system is 

observed. Thi s findi ng is consistent with the argument that hi gher agri cu ltu ral potential 

may lead to higher labor opportunit ies and wages, hence higher costs of co ll ect ive action. 

Access to market 'also affects the number of penalty system enforced. Groups closer to 

town market. vi ll age market and labia development post had exercised more penalty 

system. Probably, beneficiari es have more access to information and also understand the 

benefit of imposing ru les and regulations on irr igation water use to produce more market 

oriented crops, which they can se ll it in those markets. 

!n relati on to scheme characteristi cs. the stud y shows that the initial invol vement of 

px ternai o rganizati on (whethc:' the scheme was promot~d b\ externa l organi zation or not) 

has negat ive associatio n with pena lty enforcement. Perhaps, it is due to the fact that 

external organ izations might di splace loca l co ll ec ti ve action. On the other hand , number 

of exte1'l1al organizat ions whi ch are operating currentl y in the irri gation sites has a 

pos itive correlation with the number of penalty sys tem applied . The most interesting 

implication of these res ult s is that ove r time cxternal o rganiza ti ons seem to understand 

th eir ro le in communa l natura l resou rce manage ment. In stead of di sp lac ing local 

organi zmions. they are seeking to prov ide trainings and techn ical ass istance to 

bene fici ary farmers whic h arc complementary 10 loca l collecti ve acti on . Every un: 1 

change in number of external organizations in that specific s ite imp lies an expected 
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change of a unit in application of penalty systems in groups that have already appl ied the 

penalty systems. It also results in II % less probability of exerc ising the penalty system in 

groups with no penalty enforcement. With respect to irrigation system type , micro dam 

and river divers ion dummies are positively associated with number of penalty system 

enforcement. 

Note that the nunlber in Table 7.4, 0.5731 is the fraction of the total effect of an 

independent variable that is attributable to the effect of being above the li mit. Therefore, 

nearly, 57% of the total change in number of pena lty system had been enforced, resulting 

from a change in the independent variables. It is generated by marginal changes of the 

positive penalty system exercised, While about 43% of the total effect of the independent 

variab les is associated with changing the probabili ty of enforcing penalty system in 

groups wi th no con n icts, 

7,5, KEY FINDI\'GS AND IMPLICATIONS 

Here we summarized key findings with regard to our hypothesis, the previous chapters 

and their implications. 

Regiona l Characteristics 

Our findings revealed that, collecti ve action is more prevalent and more effective in 

irrigation water users of Atsbi than Ada'a. Irrigation wate r users in Atsbi have enforced 

the penalty sys tem in more number of times than beneficiaries who li ve in Ada'a, even if 

the number of violat ion of restricted rules occurred less frequently than Ada 'a. Moreo ver. 

grou ps which are found in Atsb i are strongly associated with having water distributor 
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without payment. Instead vo luntary l abor compensation from beneficiary farmers during 

harvesting is common (an activ ity which demands hi gher labor use). Thi s implies that 

how socia l cap ital reduce the cost of enforc ing co ll ecti ve action in communal managed 

natura l resources. 

Group Characteristics 

Our result is consisten t wi th the hypothesis of an inverted U-shaped relationship between 

number of benefic iary fanners in the gro up and dependent vari ables- having and paying 

for guard and water di stributor. It has also U-shaped relationship between beneficiary 

fanne rs in a group and average an nual contri buti on per househo ld . These findi ngs give 

us ev idence that at low levels of number of beneficiaries. the demand for collection 

act ion to manage resource wi ll be low and average annua l contri bution per household is 

high. Howeyer, as number of beneficiari es' increases, increasing the resource scarcity 

wil l increase the benefits of improved resource management. for example by hiring 

guards and \\·ater d istributor. Average annual contribution per househo ld also declines. 

While , as num ber of irri gation water use rs grows to very hi gh levels, beneficiaries beg in 

to compete to use the resource , conflicts may arise frequent ly. Transacti on costs fo r 

attending and enforcing rules also increases and becomes diffi cult. Violation of rules and 

regulations can be intens ified and the 'free-rider ' problem increases. In thi s case the gains 

from collective action may be outweighed by the incentive problems associated with it. 

Finally, bentfic iaries stan to give up and leave to co-operate. They only keep the tit le of 

water user, \\·ithout getting the bene fit. 
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Higher proportion of fema le headed households in a group is associated with less average 

value of househo ld contribution, Th is suggests that both financial and labor constraint 

appears to be a greater concern for fema le headed households , On the other hand . in 

groups where there is hi gh proportion of female headed households, number of violation 

and con fli ct occurrence decreases, In add ition to thi s, hi gher proportion of wo men farm 

dec is ion makers in the group increases the likelihood of having and contributing for 

guard , This is an indication of their attempt to compensate labor constraints by hiring 

guards, Thi s suggests pol icy intervention is needed to encourage the participat ion of 

wome n in farm, forum (in WUA) and leadership leve l of WUA and confli ct reso lution 

committee, 

Our ev idence also shOll 'S that better educati on status and co ll ect ive act ion have strong 

negative associati on. in both statisticall y and qualitati ve ly, Thi s finding is consistent lI'ith 

the hypothesis that better education status tend to undermine ind ividuals incentives to co­

ope rate by inc reasing the opportunity cost of labor or by offering more 'exit options', 

Expectedl )" we found that larger family size favors co ll ect ive action, It is pos iti" ely 

corre lated with household contri bution and negatively assoc iated with confl ict 

occurrence , since groups with large r famil y sizes can prov ide labor as much as the 

irrigation agriculture de mands, 

Previously, we hy pothesiz.cd that agriculture extensi on and forma l credit programme 

wou ld encourage collect ive action, Ho wever the evidence presented that, it is access and 

using of formal credit that has pos iti ve and strong associat ion with co ll ective actions, 
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Probably because of cred it is primarily used to purchase inputs like vari ety of seeds , 

fertil izer, pesticides, herbicides ... , which are complementary inputs for irrigation water. 

Of the vari ous group level factors, total irrigated area is one of the variab les, which were 

hypothesized to affect co ll ecti ve acti on. It has strong positi ve association with hiring of 

guard. In addi ti on. it is positive ly associated with frequen t occurrence of confl ict. Th is 

ind icates that as the irr igated land size increases the importance of hiring guard to protect 

the s ites will be more crucial. However, as the same time monitoring and enforcing of 

transaction cost may ri se, beneficiary farmers begin to shirk or to co llude against the use 

of rul es which leads to frequent confli ct occurrence. 

We also find that groups w hich have larger size of land fo r agriculture (rai n-fed) and with 

highe r TL U ha ve pos iti ve associati on with having and contributing for both guard and 

\I'ate r distr ibuto r. Th is suggests that contri buting for guard and water di stri buto r re lates to 

affo rdability issue. Thus. groups with a better physical reso urce are more li ke ly to 

employ guard and water di stributo r than those with fell' physical resources . 

Our ev idence sho \\'s that one of the most convi ncing reasons for collecti ve acti un failu re 

is large proporti on of benefic iari es at ta il -end. Perhaps th e reason mi ght be th e inc reasing 

scarc ity o r the irn gati o n wate r at ta il-end due to greater poss ibility o f intervention of 

other irr igat ion use rs at the head and middl e. In addition . there could be grea te r 

cUlllulative effec t o r seepage and cvajJo rati on losses of more di stant plots from the water 

source. It suggests that inte rve nt ion is needed in those irri gatio n scheill es tha t have 
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higher proportion of beneficiaries at the tail-end. Years of experience of irrigation water 

use increases the likelihood of havi ng water distributor. This implies that through time 

beneficiari es have reali zed the importance of having water distributor. 

The regress ion resu lt a lso shows that provision of training is positive ly associated with 

employi ng both guard and water di stributor. One more time training provision for 

farme rs implies an' expected decrease change of conflict experience by 2 units in a group. 

It a lso decreases the probability of experiencing a conflict by 3.9% in groups with no 

conflict occurrence. In addition, it is positively corre lated with penalty system 

applicati on. These findin gs are consistent with the argument that more freque nt provision 

of training fa vo rs collective action. It helps beneficiaries to understand easi ly the whole 

purpose of imposing and enforcing rules and regu lations. It al so enables them to be aware 

of how to use the water more effici en tly which has a positive effect on sustainable 

utilization of the resource. An important point that should be noted is, it is not being 

literate o r not, that is lead ing to more collective action. rather it is provis ion of training 

that favo rs collective action. Th us . more frequent provision of trainings by governmental 

and non-go vernmental o rganizations for farmers will have a remarkable and positive 

impact in increasing the benefit of collective action. 

Farm C haracteri stics 

Hi gher proportion of land in good so il al so contributes to lower frequent vio lation 

occ urrence. The number of violation will be lower by 4 units per unit additional in 
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proportion of land in good soi l. It also increases the like lihood of employing water 

distributor, implyi ng higher agricultural potential favors coll ective action. 

Village Characteristics 

The stud y found stati stically significant evidence, In areas w here there is adequate 

amount of rainfal l, less use of the penalty system IS observed. Probably because of 

divergence of interests in rain-fed agriculture, hence hi gher costs of co ll ect ive act ion, 

This finding supports the hypothesis that higher agricultu ral potential may also lead to 

higher labor opportuniti es. 

Mixed effect is observed, w ith respect to market access on col lective acti on. Groups 

whic h are closer to v ill age markets are corre lated with higher number of conflict 

experi ence and violation occurrence. Possibly it is because of high demand of irrigatio n 

water. Being further by an hOllr from village market implies 15% less violation 

occurrence. 17% decrease in con flict occurrence in groups that have experienced a 

confli ct. Moreove r, grou ps which are closer to the town market a re more likely to have 

guard and \Vater distr ibutor. In addition, being closer to vi llage market and labia 

deve lopment post have positi ve corre lation with contributing fo r the payment of the 

guard and \I'ater di stributor. Besides, groups closer to town market. v ill age markets and 

lab ia development post have hi gher tendency o f app lying the penalty system . 
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Scheme Level Characteristics 

The study sho wed that initial invo lvement of ex ternal organ ization in the promotion of 

the irrigati on scheme has negati ve assoc iati on wi th number of pena lty system exercised. 

Perhaps initially the ex ternal organizations in the irri gation sites might displace loca l 

co llective action. Communities with grea ter number of external organ izations make 

hi gher annual contribution per households. Average va lue of annual household 

contribution increases by 25 Birr per additional number of presence of external 

organi zation which is operating currentl y in that specific irrigation site. It also increases 

the likelihood of hav ing water di stri butor. It suggests that the presence of ex ternal 

organi zation increases the benefit of co llective act ion by increasing awareness of profit 

opportunities and new technologies in the irri gation scheme. Greater number of the 

presence of local organ izations has hi gh probabi li ty of hav ing and contribut ing for bo th 

gua rd and water di stributor. This fi nding supports the hypothes is that local organizations 

may favor collecti ve action due to possible learni ng effects of how to enhance benefit 

from co llecti ve action. 

As hypothesized previous ly, communi ty partici pati on duri ng the constructi on of the 

irrigat ion scheme has a pos iti ve impact on co ll ective acti on. It increases the likelihood of 

hiring and con tributing fo r guard than communities who did not participate at al l. That is 

an indication of the ex iste nce of stronger sense of ownership and bel ongingness. It is also 

negative ly assoc iated with frequ ent conflict occurrence. Th is suggests that it may serve as 

one type ofpolic)' instrument to increase effect iveness of community managed resources. 
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In terms of types of irrigation system dummies, groups that are located in river diversions 

contribute more than gro ups that are found in communal lakes. In addition, stati stically 

significant positi ve correlat ion is depicted between groups which use micro-dam 

irrigation water and having guard and negative correlation wi th having water di stributor. 

The expectation is that the structure of modern micro-dam needs higher protection of 

ex ternal as wel l as internal damage caused by individual and cattle , but less water 

di stribution related problems exist because of the presence of modern structures that can 

be easi ly handled by gro up leaders. 
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CHAPTER EIGHT: CONCLUSIONS AND RECOMMENDATION 

8.1. Conclusions 

Improved access to agricultural water supply plays critical role in the sustainable 

li velihoods of rural peop le. Irrigation is one of the options wh ich increases yield and 

output, faci litates di versi fi cation, reduces vulnerabi lity and creates employment 

opportunities. Communit y natural reso urce management (for instance in the case of 

communal irri gation water) is inc reasingly recognized as a viab le alternative to 

privatizati on or state ownership of the resource. As a resul t. local leve l resource 

managemen t insti tutions and organizations to enfo rce them are recelvll1g greater 

attenti on. Irrigat ion water development in Ethiopia during the imperial and military 

regimes focused on the development of large scale irrigation schemes. Th is trend was 

reversed by the CUITent government, w hi ch emphasized the deve lopment of small-scale 

schemes. Since then many new small -scale communal irrigation schemes have been 

constructed. In addition. the o ld ones also have cleaned up and rehabilitated and handed 

over to the commun ity. However, the hi story of irriga ti on deve lopment in Eth iop ia has 

been characterized by emphasis on techn ical and engineering aspects. with inadequate 

attention acco rded to policy, inst itutional and socio-economic factors. 

In th is stud y, methodologies inc luding descriptive, qualitative and eco nometri c analys is 

are used to ana lyze the institutional arrangement fo r wate r di stribut ion mec hanisms and 

to identify factors that determine collective action for provision and ap propriat ion of 

irrigat ion water. Besides. group discussion has been unde l1aken at di fCe ren t leve ls to 

grasp more detailed information from benefic iari es. Interview has been do ne w ith cxperts 
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on irrigati on issues from different governmental and non-governmental organizations. In 

addition, woman part icipation at farm , associat ion and leadership level was assessed. 

In Atsb i, unde r 22 1.1 ha of land , there are 14 irrigation schemes which constitute 1855 

beneficiary households. On the other hand, in Ada'a there are a total of 2059 irrigati on 

water bene fi ciaries in 8 communal managed schemes, which covers on 960.5 ha of land. 

Each irrigation scheme is a common property resource that is owned and managed by the 

communit y. Each scheme has its water users assoc iation (WUA), which is admin istered 

by water users committee (ViUC). In addition, there are water courses representatives at 

the outlet (b lock) level, which are called group leaders. They are 94 in Atsbi and 75 in 

Ada·a. 

Co ll ective actio n in managing irrigation water generall y functions well in both study 

areas. which suppons the role of communi ty resource management as effective water 

di stribution mec hanisms. Our evidence revealed that farmers have started to grow crops 

wh ich were not previous ly grown in the areas. It was also found that it has a lso a positive 

impact on their income as well as on the living standard of their families. In additi on. 

through time be neficia ry farm households depend more on the production fro m thei r 

irrigated ficld s, which enabled them to harvest more than once a year round. 

Our finding is al so cons istent with the argument that irrigation agriculture demands more 

labo r person-days than rain-fed agriculture. In year 2006/07. the average labor pe rson­

days used for ho useho ld s in the irrigation sites in Ats bi was around 98 person-days/ha 
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and around 86 person days/ha in Ada'a. This figure is well above as compared to the 

average SS person-days/ha and S3 person-days Iha labor needed for rain-fed agriculture 

in Atsbi and Ada'a, respectively. 

Our findings revea led that, collective action is more effective in irrigation water users of 

Atsbi than Ada'a. They have enforced the penalt y system in more number of times, even 

if the number of violations of restricted rules has occurred less frequently than among 

irrigation water users of Ada'a. Moreover, groups which are found in Atsbi are strongly 

associated with having water distributor without payment. Instead vo luntary labor 

compensation from beneficiary farmers during times of harvesting is common (an 

activity wh ich demands higher labor use). Thi s implies that how social capital reduce the 

cost of attending and enforc ing collective action in communal managed natural resources. 

Our evidence is consistent with the hypothesis of an inverted U-shaped relationship 

between number of households in a group and collecti ve action, for dependent vari ables­

hiring of guard and water d istributor. Moreover. we also found U-shaped cOlTe lation 

between household number in a group and annual ave rage value of contribution per 

household . 

Ex pected ly, collective action is more prevalent and more effect ive in groups with larger 

family s ize . ·fhe expected reason is that farm household s with larger famil y size can 

supp ly more labor as much as the irrigation agriculture demands both indiv idua ll y (in 
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farm acti viti es) and collectively (i n clearance and maintenance of canals and the whole 

infras tructure). 

We also found that access to market is associated with higher probability of hav ing guard 

and exe rcising the penalty system more frequentl y, which fa vors col lective acti on and its 

effecti veness. However, on the other hand, higher number of conflicts and violati on of 

rul es are obse rvect'. The reason might be excess demand fo r irrigated land and water in 

those places, where they can enable to sell what they produce very eas il y. 

Though women (wives) are found to be signi fica ntl y invo lved in irri gated agricul ture in 

male headed househo lds, the revenue generated from irri gation agri cul ture is entirely 

contro ll ed by men. On the other hand, large proportion of fema le headed households in 

the study areas quit to practi ce irr igat ion due to excess burden in the househo ld. fi nancial 

prob lem and unsafe timing of ilTigation water use. T hi s result also supports the 

econometri c result. There is negati ve assoc iati on between higher proportion of female 

headed households and annua l average value of a househo ld contrib ution for the resource 

managemen t. It impl ies that financial and labor constraints appear to be a greater concern 

fo r wo men farm dec is ion makers. Moreove r, higher proporti on of female ho usehold 

heads has significa ntly pos iti ve re latio nship with hiring guard and water di stri butor. 

ind icating their att empt to compensate labor constraint s they have by hi ring labo r. The 

pal·ticipation 01' wo men in association and leadership leve l is ve ry low, because of the 

preva iling gender ideology among the community. wh ich women are considered to be 

less capable in thei r understanding. However, thc est imation result reveal s that higher 
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proportion of female househo ld heads has negative relationship with occurrence of 

conflict and vio lation of rules and regulations. Thi s implies that women 's higher 

capabi li ty to so lve irri gated related prob lems through informa l di scuss ions. 

In addition, the findings of the study imply that coll ective action for irrigation water 

management may be more bene fi cial and more effective 111 areas with intermediate 

number o f benefi ciaries, in areas that are close to market and credit access, in groups that 

have longe r years of experience in irrigation water use, in groups with larger fami ly size, 

in communities with larger num ber of local organizations, and in schemes where there 

was parti cipati on of bene fi ciari es du rin g cons tructi on of the scheme. 

8.2. Reco mmendations 

At the aggregate level, we found that producing crops using communa l irrigat ion water 

has positive impac t on the net revenue of the communi ty. Therefore, to mitigate the 

errat ic nature of rainfa ll and to cope up with the ever-increasing food demand of the 

population of the country. development and im plementation of small-sca le commu nal 

irrigation schemes will be he lp ful to promote productivity and production of fa rm 

households. 

In addition, both qual itati ve and quantitati ve resul ts of the study show that collective 

act ion in managing irri gation water generall y functions well in both areas. This indicates 

that it can be one option to combat the risk of " tragedy of commons" in managing the 

common poo l resource - irri ga tion watcr. T herefore, effort should be done to incrcase 
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effectiveness of co llecti ve action in both areas to use the resource in more sustainable 

way. 

From cost-benefit analysi s, we still observe that productivity of irrigated land is also 

affected by input use such as variety of seeds, fert ilizer, pesti c ides, herb icides and other 

important inputs. Hence, institutional interventions should be made on the availability of 

support se rvices such as cred it ex tension, input supply and marketi ng, especially in areas 

such as Atsbi w hich are remote from most in frastructures. The benefit found from the 

marketable crop started to be grown, depends on market and infrastructure access ibility. 

Thus, e fforts should be made in improvement of infrastructure as well as in creat ing a 

market linkage . 

In both study areas loca l routes such as assoc iations and confli ct resolution committees 

arc preferred by local communiti es from formal ones. This is because of the existence of 

a stronger sense of identity and belongingness than in the fo rmal set-ups. Therefore, 

attention should be give n to sLlch informal institutions to strengthen their capacity and in 

creatin g strong linkage with the formal institution arrange ments. Through ti me the 

demand for irri gati on wate r inc reases among beneficia ry farmers. Therefore, assign ing of 

water rights and stren gthening organi zat ion and operation of WU As wi ll be very essentia l 

for further e ffic ien t use of the common pool resource. 

Our evidence shows that number of prov ision of traini ngs favors collective acti on. Thus. 

more e ftort should be exerted by both gove rnme ntal and non-gove rnmental orga ni zati ons to 

provide training more frequentl y to enhance the understanding of beneficiary farm ers on how 
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to use the irrigation water effic iently and to raise awareness towards the purpose of enforcing 

the rules and regu lations. 

The major factor fo r fai lure of co llective action is hi gh proporti on of beneficiaries at the tail ­

end . It is hi ghl y corre lated with frequent occurrence of confl ict and violation of restrictions. 

Therefore , interve ntion should be needed in order to expand the capacity of the scheme, in 

those s it es that have hi gher proportion of beneficiaries at the tail -end . Our find ings a lso 

suggest that, in communities that are remote from markets or hi gh gro up size, priva te -

ori ented approaches 10 resource management may be more effective. 

In addit ion to active involvement of bene fi ciaries in the des ign and imp lementation stage, 

pre-feas ibi lity and feas ibility stud y is needed before the construction of a long-term 

infrastructure such as communal irrigation sc heme. Th is helps to a\ o id frequent destruction 

and conflict occurrence among different interest gro ups and enables rap id cost recoven of 

the resource. 

The most di sadva ntaged group of farmers are fema le headed households who are found in 

lower econom ic status of the community and have a problem o f Clmi ly labor constraints. 

Moreo\ e r, the parti cipa ti on of wo men in WUA and leadership le\ c is is limited due to the 

wrong perception e,isted in the soc iety. Thus. gove rnment SUp ,'c1rt will be essenti al to 

im prove the livelihood of women farm deci sion makers and effo rt , hould be made to r;lise 

aware ness towards ge nder eq uality in the community. In addi til'". policy inte rvention is 

needed to encourage the participati on of women at farm , forum (",l A) and leadership Ie\'el 

of WUA and confli ct reso lution committee. 
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ANNEX l.The Written By-Laws in Atsbi 

In Atsbi, in a ll the irrigation schemes the components of the by-law are the same, except 

the penalty system part. It varies scheme to scheme. The formul ated written by-law 

const itutes three parts. 

(i) Rules and Regllialions- in this section the whole obl igations of farmers are stated in 

the following manner: 

I . Al l irrigation water beneficiary farmers shou ld abide by the stated rules and 

regulat ions; 

2. All members shou ld cult ivate vegetables, fru its, pulses and spices using irrigation 

water; 

3. A ll farmers have to use ferti lizer in order to enhance the fertility of the so il ; 

4. Every beneficiary must leave hal f a meter of land as boarder. In this piece of land 

each fanner must culti vate fruits and forage ; 

5. Planting eucalyptus and cactus trees is strictly forb idden because it cor,sumes 

high amount of wa te r: 

6. Nobody can walk across the irrigated farm land with his/her cattle along side; 

7. It is every farmer' s respons ibility to protect the who le structure of the irr igation. 

to clean and maintall1 the canal and use the water effic iently ; 

8. Fo r e\'ery water distributor and irri gat ion water guard the paymen t should be done 

on the agreed time; 

9. Each of the executi\,e committee must hand le his/her responsibility/dut l 

effic ientl y. 

(ii ) The second section ex plains the rights beneficiary fanners have; 

I. A ll fa rm ers have the ri gh t to use eve ry crop type they harvest; 

2. Every beneficiary can sel l his! her product5 cverywhere(market) he / she wants 

3. Eve ry wa ter use r has the ri ght to vo te and to be elected as an execu ti ve cOl11mittee 

4. In the general assembly , cach bl~llcficiary farl11er can raise any irrigat ion .. relatcd 

issues and can co ml11ent on thc rules and regulatio ns. 

(iii) The third part and the more detail ed sec ti on is the pemdty system for no t abid ing by 

thc ru lcs and regu lations. 
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I ) Each beneficiary farmer is not allowed to culti vate any new types of crops in the 

irrigated fieldsJ6
, without permission from the WUC and/or DA. If so. she/he sha ll 

be di smissed from membership immed iately; 

2) If a farmer is not willing to use inputs on hi slher irrigated farm , fo r the first time 

he/she shall receive advice . If he/she refuses to accept the adv ice , complete 

d ismissal o f membership shall be followed ; 

3) If a water user vio lates a half meter common border. For the first t ime she/ he 

shall be penalized a cash fine. If he/ she refuses, the case shall be d iscussed in 

local court ; '. 

4) Fruits and forages should be planted on the border 's of once plot ; otherwise, for 

the first time he/she shall recei ve advice. If he/she refuses, he /she shall be 

penali zed in cash. For the third time, the case shall be di scussed in front of the 

general assembly of WUA and decided accordingly; 

5) If a beneficiary plants euca lyptus and cactus trees, the case shall be seen in front 

of the labia court; 

6) Walking across the irrigated land with cattl e is stri ct ly fo rbidden. Otherwise, for 

each kind of catt le or an imal there are different leve ls of penalty systems in cash. 

If he/she did it consc iously the case would be di scussed in the ge nera l assembly 

and dec ide accord ingly; 

7) Every benefic iary in the scheme has to participate in the c learance as well as 

maintenance of canal s. If not , fo r the fir st time he/she shall be penalized in cash 

and clean the same length of canal as other farmers do. I I' she/he refuses and do it 

again. he/ she sha ll be penal ized more amount of money and c lean double length 

of cana l. Finally, complete di smissal from mcmbership shall be foll owed; 

8) Bene ficiar ies must use the irri gation water appro priately. If not, for the first time 

she/he shall be penali zed in cash. For the second time. the case will be seen in 

local cOLirt. 

9) A ll members o f WUA should contri bute fo r the sal ary of water d istributor and 

guards. If no t. for the first time he/she will recei ve ad vice. If he/she refuses. 

J6 the p ermissiull is needed du e Ivfarm ers can plan/new kinds a/crups 1I'llho /(/l1Iuch know/edge ofi l, The 
new type of crop mighf !7m"c a capacity of COl1sul1I mg lIIore am() uJ/l oj l\'£Iler As a result, rhe nearby 
Clllfil 'ated cr ops u m wifher 
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he/she will be fo rced to pay the do uble amount and the case will be di scussed in 

front of the general assembly; 

10) If the guard fai ls to protect the irrigation site and s imilarly if water distributor fail s 

to administer the ope rati on o f the wa ter di stribution, for the first time the pena lty 

shall be in cash (which varies from scheme to scheme). But aft erwards. he shall 

be fired for good; 

II ) The executive committee has the responsibility to meet and discuss the operation 

of the irrigation scheme once a month. If a member of the committee is absent , 

the penalty"s hall be in cash. !f he/she does it again , complete di smissal from WUC 

shall be followed; 

12) Each benefi ciary must attend every meeting. Otherwise, he/she shall be penali zed 

in cash for being late as well as for being absent. i 
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ANNEX-2- The Written By-Laws in Ada'a 

In Ada'a the presentation of the written rules and regulations is a bit different from Atsbi. 

It was a lso observed that in a ll schemes the by-laws are the same. The by-laws are 

divided into seven articles:-

Article I - states the name of the Water Users Association (WUA), 

Alticle 2- identifies the address of the association, 

Art ic le 3- states when it was estab lished and the alms, objecti ves and vIS Ion of the 

association, 

Articl e 4- duti es, respo nsibiliti es and obligations o f member beneficiaries 

This atticle includes issues such as: 

The benefic iaries have right and obligation to comment, gIve suggestions and 

finall y decide on the issues forwarded by the exetuti ve committee and the 

performan ce o f the committee. 

A bove half of the members should be present to decide on the fo rwarded issues. If 

they refuse to do so, the deci sion shall be done by members who are present. 

Articl e 5- Explains about the ri ghts members have as a beneficiary of irrigation water 

use r. A n y benefic iary can-

o vote or can be elected as a executive committee and 

o Amo ng members of the executive comm ittee , if a member misuse the available 

resource of the associati on for his/her ind ividual need, she/he shall be judged in 

front of the ge neral asse mbly and loca l court. 

Artic le 6- (I) ob/igal ions o/beneficiaries as Ihe lIIaler user 

A II mem bers-

o s ho uld abide by the rules and regu lations; 

o have to contribute (money) annuall y within agreed time : 

o If a farm er refuses to parti cipate in any provision o f co ll ective action (c leanin g. 

maintenance and construction of canals), he/she shall be penalized a cash fine sct 

by the WUA. 

o If any beneficiary refuses to abide by the rule s and regu lation. she/he shall be 

dismissed fro m membership for good . 

(2) Dutics and responsibilities orthe executive cOlll mittee. 
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The WUC has 5-7 committee member~ with thei r own duties and responsibilities. These 

are: 

I. C hairperson 4. Secretary 

2. Treasurer 5. Cashier 

3. Auditor 6. Members. 

And finally , article 7 states that -

a) Every benefici ary farmer should contribute 12 Birr/year. If she/he fails to do so, 

he /she shall be fo rced to pay with penalty. 

b) Every 15 days, the committee members have a meeting and the general meeting 

w ill be held qual1erl y. The pena lt y system in cash exists in absence or being late 

from meetings. 
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