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ABSTRACT  

This thesis analyzed water institutions to achieve water security in the Awash Basin of Ethiopia.  It 

examined the historical scenery of water institutions, the coordination, and synergy of various actors 

to overcome water-related risks, stresses, and shocks. It is centred on Multistakeholder processes, and 

pragmatic Integrated Water Resources Management (IWRM) as a ‘soft path’ to realize water security. 

The core argument of this thesis is that promulgating policy statements or construction of water 

infrastructure per sue cannot ensure water security in the basin context such as Awash River. Instead, 

vibrant water institutions through proper coordination of various endeavors, enforcement of laws, 

involvements of various actors, as well as understanding their interests and priories are the central 

entities to achieve water security.  

 

Grounded within institutional economic theories, the home of several theories, the study was 

underpinned by blend of theoretical roots, as a single theory could not address the complex and 

overarching problem of water resources and institutions governing them. As such, Institutional 

Decomposition and Analysis (IDA), Institution of Sustainability (IOS), Water Poverty Approach 

(WA), Common Pool Resources Management, Collective Action, and System Thinking perspectives 

were employed.  Given the theoretical genre and multiple unit of analyses ranging from macro to 

micro levels, the study involved various methods and techniques of data collection. Archives (water 

law, policy, and administration), in-depth interviews with key actors (policy makers, technocrats, 

philanthropists, and local communities), stakeholder analysis, survey of key institutions, participant 

observation, attending water-focused workshops, Focused Group Discussions, and survey of 

households were used to collect data at the field level. Moreover, secondary data sources were 

carefully reviewed to supplement the field data. The data collected were triangulated and analyzed 

using thematic and content analyses. Principal Component Analysis (PCA), and descriptive statistics 

were also used. Software applications such as SPSS Ver.22, Vensim Version 7.2, VisuaLzer 2.2 were 

used to present the data as systematically as possible.   

 

The result revealed that water institutions were characterized by gradual development but highly 

changing, and inconsistent and unable to build strong and dynamic basin level institution. This has 

created instability, discontinuity, and hence inherent institutional failure characterized by 

discrepancies between various efforts and realities in the ground. The study identified four categories 

of stakeholders in the Awash Basin: the government institutions, private institutions, external bodies, 

and the local community. They engaged in water use, allocation, distribution, policy-making, 

advocacy, and setting rules and regulations, development and management, and financing of water 

sector- water transaction processes. Nevertheless, these stakeholders are not acting synergistically in 

coordinated manner. There is fuzzy coordination and inconsistent actions that the action of one actor 

is not properly understood by others. It entails that the water security of some actors could be at 

expense of water insecurity of others. Poor coordination has fragmented the endeavors of various 

stakeholders and constrained effective participation. Power asymmetry limited collaboration. In 

addition, there is little enforcement of water rules and regulations from national to local scales.  

 

The condition of water security phenomenon at micro level, as revealed by Household Water Security 

Index (HWSI), using a case study of Fentale District in the Awash River Basin of Ethiopia, is lower 

than national water security score. The interesting aspect was that there is strong linkage between 

water security and institution at household level. It further depicted that local institutional 

arrangements ranging from simple membership of Water Users Associations (WUAs) or committees 

to decision-making in water management facilitates and mediates household’s wate resources access, 

encourages proper use, leverages capacity building, and governs environmental integrity. The need to 

attain water security necessitates a search for institutional options and mechanisms to strengthen 

institutional performance. There are multiple stakeholders with various interests, priorities, 

perceptions, and conceptions of water resources from federal to household levels. Multistakeholder 

Platform approach can serve as an institutional arrangement to promote collective actions for water 

resources management. It is also used as a framework that would drive dialogues, guide the 
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interactions among the stakeholders, and maximize the benefits and advantages of multi-stakeholders 

without endangering the water security of the others. MSPs, as an institutional option, thus, can 

operate at the multi-level (basin/macro, district/meso, and micro/local levels). The approach is widely 

applied as an institutional arrangement for proper management of water resources in various contexts. 

It is also a spectrum to instigate Integrated Water Resources Management (IWRM). As pragmatic 

water resources management, IWRM, recognizes river basin as a bigger system in which the natural 

and human systems function. This resolves the problem of fragmentations among various actors, 

sectors, interests, and priorities. It facilitates the coordination of various subsystems and thereby the 

larger system. 

 

To conclude,   the major cause of water insecurity is traced back to institutional failure in addition to 

other factors. The institutional instability in the basin increased the transaction costs of achieving 

water security in terms of losing institutional memory, inability to restrict and enforce rule of the law, 

and unleashing collective action solutions. The prevailing institutions were unable to create 

coordination among the key stakeholders, incapable to promote grassroots level participation of the 

public that some potential collaborative opportunities turned to competition and conflicts. Moreover, 

the existing institutions neither competent to handle the complex issues of various stakeholders nor 

clearly understood these actors. Thus, in addition to learning from past failures and experiences, 

understanding the roles, responsibilities, interests, and priorities of these stakeholders are essential 

milestone to attain water security in the Awash Basin. It is in this junction that an alternative or 

corrective institutional arrangement is not only an option but also an imperative. The MSPs are very 

useful and need to be hierarchal but cross-sectorial that engage multi-actors as a means to open up 

dialogues and maximize the benefits of all actors. In order to enable sustainable and effective 

functioning of MSPs in the Basin, the commitment of the state and non-state actors are a sine qua non 

to enforce water laws, implement policies and strategies, as well as recognize customary institutions. 

It is in this sense that reconciling divergent ideas, multiple uses and users, sectors and actors are of 

critical importance to promote and create coordination and collective action solutions. This helps us to 

negotiate water as public, economic or the common goods at various levels.  Finally, pragmatic water 

resources management from a system approach can overcome the problem of disintegrations among 

various actors, sectors, interests, and priorities.  

 

Keywords: Awash basin, Ethiopia, Institution, Policy, Water security, Multistakeholder, IWRM, 

system thinking 
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1. GENERAL INTRODUCTION 

Water (in) security is the sharp line between 

prosperity and poverty (Saleth and Dinar, 2004) 

 

1.1. Background to the Research 

Learning the hydrological system as never-ending processes- raining, flowing, evaporation, 

transpiration, dilution, and cooling, coupled with our activities and governance of these 

interactions is quite complex and immensely challenging. Curiously putting, the surroundings 

we live in as part of the natural process are water dependent. Water is life, a deliverer of life, 

and no living organisms exist and function without it. About 75 % of our earth surface and 

two-thirds of our body are occupied by water. The oceans dominate the Earth's overall water 

cycle (97.5%) (World Water Assessment Program (WWAP) 2003). Freshwater only 

constitutes 1% of global water stock (discounting the 1.7% currently locked in ice) to sustain 

terrestrial life but fragile (Grey et al. 2013) due to human and natural factors. For obvious 

reasons, we all demand water. Its surfeit and scarcity have been threatening human existence. 

We started to recognize water as a powerful resource in our planet that exists in all forms- 

liquid, gaseous, and solid chemistry like a 'magic'. This shows the ubiquity of water, which 

inspires us to think further. Equally, such delicate resource requires a careful handling. This 

section provides an overview of water resources as a facet of human existence and the 

importance of water institutions and human society. 

Water has social, economic, environmental, and political dimensions. It is the core of day-to-

day societal realms ranging from the spiritual life of worshiping and healing to social 

philosophy. The iconic source of civilizations, politics, rituals, and philosophies in Africa, 

Asia, Europe, and Latin America were water-centric (Verhoeven 2015; Collins 2009; Priscoli 

1999). The civilizations such as the Nile, the Yangtze, the Indus, the Tigris, and the 

Euphrates rivers were dependent on potable water supplies, as well as irrigation systems. 

Human being gradually understood the importance of water and gained power and control 

over it.  For instance, the code of King Hammurabi comprised about 300 sections dealing 

with irrigation. The practice of field surveying was invented to help harness the flooding in 

the Nile River (Medzini & Wolf 2006). Over a long period, while we have enhanced its 

quality to suit to our needs, we also tremendously contributed to its deteriorations. 
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Water is also a source of power and hegemony among users that shaped political–economy 

processes (Zeitoun & Allan 2008; Zeitoun & Warner 2006). Nations and individuals without 

sufficient water more likely impoverished (Grey & Sadoff 2007). It is a pre-requisite for 

human settlement. It is a center of spiritual kernels.  Likewise, water represents the ethos of 

social existence and philosophy. The father and founder of philosophy, Thales, hypothesized 

that  ‘all things come from water, that the Earth floats on water, that water is the material 

constituent of all things, and that water is the cause of earthquakes’ (Marks 2012). Largely, 

water is not a mere natural resource. 

The economic activities of human society ranging from simple brick-making and local 

brewery to nuclear and hydropower plants are relying on water. Water helps to diversify 

livelihoods strategies and widens economic opportunities (Falkenmark 2017; Cook et al. 

2009). For instances, access to water has a significant positive impact on poverty reduction 

(Fitsum et al. 2012). Secured access to water has positive impacts on job creation and 

employment and the entire economy (World Water Assessment Program (WWAP) 2016). It 

has a political dimension as access and control over water resources empowers and bestows 

hegemony from local territory to international boundary. For example, in River basin context 

of the downstream and upstream scenario, the better access and control over water resources 

means the more powerful a nation or individual would be (Carr 2017; Rahman 2012; 

Wondwossen 2008).   

Water is the gossamer1 (World Economic Forum 2009) and the nexus2 (Benson 2015; Scott 

2011) that links various aspects of humanity. It brings together sectors and actors into 

forefront that need to understand and acquaint with the complex reality of water resources 

beyond mere natural resources. One of the unique but undermined nature of water is that it is 

a fugitive resource. It never respects political boundaries and territories. As such, a common-

pool resource makes excludability and subtractability very difficult. Water also involves 

multiple uses and users with substantial resultant tradeoffs- among the local, basin, 

downstream, and upstream actors where some understandings are evolving (Joy & Paranjape 

2002). However, the emerging understandings and the interactions of these entities were 

narrowly surfacing- a mere focus on water resources infrastructure to the neglect of rules and 

regulations of its management.  

                                                           
1 It links water to the web of food, energy, climate, economic growth and human security (WEF 2009) 
2 Nexus approaches help to identifying cross-sectoral, multi-scale policy interdependencies that reduce 

mismatches in policy making, increase synergies, and hence promote resource security (Benson 2015) 
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In 2000, one-sixth (1.1 billion people) of the world’s population was without access to 

improved water supplies. According to WHO/UNICEF (2015), in 2015, 663 million people 

(319 million from Sub-Saharan Africa) did not have access to improved drinking water 

sources and 2.4 billion (695 million from SSA) lacked sanitation facilities. The increase in 

population demands more food and facilities, which needs more water. For example, 

agriculture alone consumes 71% of the total global water (Rosegrant et al. 2002).The demand 

for water will also extremely rise due to economic growth and development. The change in 

lifestyle could shift the dietary pattern towards more water-demanding diets such as meat and 

dairy products (FAO 2017; Amarasinghe & Vladimir 2014). Producing such foods is water 

intensive than primary plants and starches (Hoekstra & Chapagain 2008).  

Climate change has already constrained and triggered risk of flooding and water scarcity. 

These are mainly human-induced. The evapotranspiration of water is very likely high under 

increasing atmospheric heat and global warming. This would be intense in developing 

countries such as Africa (The Intergovernmental Panel on Climate Change (IPCC) 2007). 

Under climate change, the situation of water access and availability is gloom even for nations 

with better physical water resources such as the Democratic Republic of Congo and Ethiopia 

who have a better endowment of water resources. The reason is that they have little financial 

and institutional capacity to harness the resources to meet the needs of their people, ecology, 

and economy (Mason & Calow 2012) in addition to an inability to cope up with climate 

extremes. Given these challenges, the state of water security remains stuck and the world is in 

despair (Mekonnen & Hoekstra 2016; WHO & UNICEF 2014). 

Water shortage has also caused serious repercussions on human health. World Health 

Organization (WHO) estimated that 2 million people die every year from water-borne 

diseases3. It is essentially true to most developing countries who are experiencing disaster 

risks such as drought, epidemic, and flood not only due to too much or too low water i.e. poor 

infrastructures but also as a result of institutional failure to govern the extreme events (Mason 

2013; IPCC 2007). Myopically, water resources management has mainly located within 

technical issue- field of engineers and hydrologists.  Recently, the water crisis is recognized 

both within academia and policy circles that an appropriate management of water requires a 

clear account of the institutional constraints. This has shifted a paradigm of water resources 

management towards - water governance, and necessitating the combined and coordinated 

effort of both technical (engineers, hydrologists) and non-technical experts (lawyers, 

                                                           
3 htp://www.who.int/water_sanitation_health/facts_figures/en/index.html    [Accessed on October 24, 2017]. 
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agriculturalist, development planners, economists, political and social scientists) ( Doorn 

2013; WWF 2006). Noticeably, humanity has two major routes to overcome the water 

security (UNESCO 2013; Grey & Sadoff 2007). The first is increasing water storage capacity 

through capital-intensive water infrastructure development. The second option is improving 

water management through proper institutional arrangements.  

The current study argues that while both are important aspects of water security, the 

prevailing and overarching problem is institutional failures. Institutional settings ‘affect the 

efficiency, equity, and flexibility of water use and infrastructure development’ (IPCC 

2007:191) that institutions govern water demand and availability. This implies that sufficient 

water availability alone without proper institutions is preposterous to achieve water security, 

which reckons the conventional arrangement. In conventional planning, the role of the single 

actor has surpassed the interest of the majority.  

1.2. Context of  the study area  

Ethiopia is referred as the "water tower" of Northeast of Africa with 12 river basins, 14 major 

lakes and an estimated 122 BM3 annual runoff  and 2.6 - 6.5 BM3 groundwater potential 

(Tesfaye 2008; Selashi, et al. 2007;). Many rivers flow to neighboring countries without 

appropriate use for proper purposes. As a result, some refer it just as the ‘host of hydrology’ 

(Grey and Sadoff 2007). The country is unable to unleash and utilize water resources that 

many rivers flow to neighboring countries without proper uses. Agriculture4 is heavily rain-

fed- only 5–6 percent5 (Selashi, et al. 2007) is irrigated mostly by large-scale farms.  When 

rainfall fails, it shakes the economy and upset the state of food security and triggers drought 

events that affect the livelihoods of people. For instance, economic wide model shows that a 

single drought event within a twelve-year period could diminish average growth rates across 

the entire 12-year period by 7-10% (Grey and Sadoff 2007: 557). The hydrological variability 

costs the Ethiopian economy 38 % of its potential growth rate and causes a 25 % increase in 

poverty rates (Grey and Sadoff 2007; World Bank 2006). 

                                                           
4 Agriculture shares 44% country’s GDP; 83% the work force, and more than 74% share of exchange earnings 

(MoFED 2013). 
5 The information on irrigation coverage is inadequate. There are different estimations of irrigable land at 

different agencies during different time. The World Bank (1973), estimated 1.0 - 1.5 million hectares (m ha). In 

1986, Ministry of Agriculture suggested 2.3 m ha. The International Fund for Agricultural Development (IFAD) 

in 1987 increased the figure to 2.8 m ha, while the Office of the National Committee for Central Planning’s 1990 

reduced the approximation to 2.7 m ha. The Indian engineering firm Water and Power Consulting Services 

guessed 3.5 m ha (Dessalegn 1999). Recently, an independent study by Selashi et al. (2007) estimated the 

potential irrigable land for Ethiopia around 3.7 m ha.  More recently, MoFED estimated 5.1 m ha (MoFED 2010). 

This is the highest figure yet estimated.  The Ministry of Agriculture (2011) estimated that 10-12% of land area is 

currently under traditional and modern irrigation schemes. 
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Two major set of reasons are often claimed for water insecurity in Ethiopia-seasonality 

related and governance crises. The first set of reason is explained as the seasonal variability 

of rainfall due to natural calamities, both spatial and temporal variability, and uneven 

geographical distribution of water resources that affects water access and distribution. About 

80-90 per cent of Ethiopia’s water resources found in the four  major river basins (Blue Nile, 

Tekeze, Baro Akobo, and Omo Gibe) in the western parts of Ethiopia where merely 30-40% 

of people live ((MoWR) Ministry of Water Resource), 2002). The second set of causes 

include poor governance, financing, poor capacity to store (Calow et al. 2013; Grey and 

Sadoff 2007), and haphazard and fuzzy institutional arrangements (Hemel and Loijenga 

2013), which compromise water security.  

In effect, Ethiopia has been facing extreme hydrological phenomenon such as water scarcity, 

serious droughts, as well as flood events. Water insecurity is particularly prevalent in arid and 

semiarid part of the country.  An endeavor to harness the potential of water resources for 

food, industrial inputs, and energy production, Ethiopia has emulated the USA’s Tennessee 

River Basin Authority. It established the first basin level water management institution called 

the Awash Valley Authority (AVA) in the Awash River Basin. The aim is to support the 

basin development under the Imperial Government of Ethiopia General Notice No. 299 of 

1962 to coordinate water resource development, management to create integration, and avoid 

wastage of water resources (Imperial Government of Ethiopia (IGE) 1962).  However, the 

water allocation mechanisms have been mainly supporting capitalist enterprises and the 

commercial large-scale farms such as the Dutch HVA company for sugar and the British firm 

Mitchell Cotts (Clapham 2006; Flintan and Tamrat 2002). AVA has thus criticized for its 

favouritism to the interest of state and the elite at ignorance of the riparian (Yacob 2007).   

The Awash Basin was the first basin introduced to modern agriculture as early as 1950s and 

probably the highest utilized due to its high potentiality and suitability (Berhe, et al. 2013; 

Abraha 2006). The River rises on the highland plateau of West Shewa zone of Oromia 

Regional State. The main basin and major tributaries are located in Central Ethiopia. It flows 

through five Regional States (Oromia, Afar, Amhara, Somali, SNNP) and two administrative 

councils (Dire Dawa and Addis Ababa). The maximum and minimum temperature in the 

basin is 29 oC and 20.8 oC, respectively, with an average rainfall of 557 mm (160 mm 

northern part of the basin to 1600 mm highlands northeast of Addis Ababa) and evaporation 

of 1800 mm (WWAP & MoWR 2004). It is the highest evaporation area among the river 

basin of Ethiopia. The surface runoff is estimated to be about 4.9 BM3, which is nearly 3.75% 
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of the total annual renewable freshwater flow in Ethiopia (FAO 2013; Hemel and Loijenga 

2013).  

Flowing from the highland area of Ethiopia, it terminates in the arid-semiarid lowland that 

the river faces both drought and flood. Pastoralists, agro-pastoralists, large and smallholder 

farmers, and metropolitans inhabit the Basin. Extreme climatic conditions and water 

insecurity are challenging the livelihoods of people (FAO 2013; Shimelis 2012; Taddese et 

al. 2005; Flintan & Tamrat 2002).  In this basin, the stake of state is historically foremost 

huge in water development both in supporting large-scale irrigation, hydropower, and flood 

control, as well as in facilitating private and small-scale water resources infrastructure 

development. The Awash River provides multipurpose services, and thus dammed6 for large 

and small-scale irrigation schemes, hydropower generations, and domestic water supply 

reservoirs. Several large-scale irrigated agriculture located along the Awash River 

(Achamyeleh 2003), as well as used for ranges of uses for pastoralism, industrial water use 

and drinking water for major urban areas (REACH, 2015). Taddese, et al (2005), documented 

that more than 80% of irrigated areas are allocated to large scale farmers while smallholder 

farmers only shares 20% of it. Of the total large-scale farms, more than 92% grow cotton.  

Obviously, the distribution and development of water resources  in the basin was either 

accorded a primacy to large-scale farms at the expense of small-scale farmers, peasants and 

pastoralists or urban over rural or both.  As a result, water scarcity and stress were 

perpetuating events. The major drought has highly hit the riparian.  This study is thus an 

effort to explain how actors at different levels take shape in the face of  growing water stress 

and scarcity—conditions that describe many river basins in the developing world in the era of 

growing demand of water for multiple purpose services. 

1.3. Handling tasks at hand 

When I was a child, I wonder where the rains, rivers, and floods are going and how these 

could be managed. My mom told me that ‘every water’ is going to Awash- one of the largest 

river in Ethiopia. The rivers carry soils, trees, even corps almost everything. In September 

1996, I travelled to Addis Ababa with my dad. On the way, I have seen a large water body 

near Bacho plain. Again, I asked what this water is going.  The answer is Awash! It flows 

through main river courses and inundates and flooding fields when extremely full. It was 

                                                           
6The major dams/reservoirs in the Awash basin include Koka, Kessem, Tendaho, Dire, Legadadi, Gefersa, and 

Abba Samuel.      
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dammed, barred, putrefied, and extracted to best of the capacity. This was my first time to see 

the mighty and omnipresence of Awash with its expansive graces. Its journey begins from the 

highland of Ginchi some 3000 m.a.s.l. In September 2001, I travelled to the eastern part of 

Ethiopia to pursue my college education.  It was my first longest journey by old and shanty 

train, which traverses the Awash basin- the plateaus, deep gorge, and valley. Ever since I am 

familiar with the Awash River but not as a focus of my study. I gradually developed an 

interest and curiosity to understand how the water resources in the basin are managed. With 

unveil of interest, more paradoxes were emerged- the scarcity, flooding, stress, and water-

related shocks.  Some of the outstanding questions include: whose resources is it?  Whose 

powers and realities count? How could sustainable 'rules of law' not 'rule of the powerful' and 

management be possible? How is water resources managed and allocated?  Who does the 

nitty-gritty? More particularly, I wonder how everyone secures water without compromising 

the action of others.  

When I began my study as rural development background and academic career, my scholastic 

assurance was not only sporadic to address these questions as an adequate and professional as 

needed but also uncertain how to do it. I started to review the theoretical literature ranging 

from resources economics to institutional economics, and hydro-politic to hydro-social 

theories. Gradually, I refocused on the issue of water security and the institutions behind it. 

Growing up in the upper part of the basin, where water surplus and overflows cause flooding 

and inundation proved to me that the other segment of the basin- the middle and lower parts 

are suffering from water scarcity and drought. These contradictory marvels and sceneries 

have motivated me to seek for understanding the fiat and accountability of various actors and 

institutions.   

Furthermore, I customized myself with the socio-ecological theories, which underpins the 

common property regimes such as water. I recognized that the flesh of this discourses is 

institution while physical water resources- as ecological resources is a pillar for water 

security. I further delved into institutional theories- laws, policies, organization and collective 

action. Conceptualizing water security and institutional processes allowed me to put water 

security at the center of human interaction-institution and organization than water availability 

per se. In its own right, this necessitated embarking on the institutional changes over time 

because history matters as a part of institutional memory and lesson of future change. 
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Given the encounters, I kept attentive to the advances of technocratic and depoliticized 

interpretations of water (in) security as this step found to be critical move forward (Loftus 

2015). One of the avenues was to discuss these ideas with colleagues and people around. This 

has helped to articulate the focus of the research- to contribute to the domain of knowledge 

on how rules and regulations, organizations and administrative mechanisms, and policies and 

strategies affect water availability, access, use, and stability.  Personal contact with experts 

from Research Inspire Policy and Practice in Ethiopia (RiPPLE) has immensely refined my 

thought. In 2013, RiPPLE has published a book on ‘Achieving Water Security: Lessons from 

Research in Water Supply, Sanitation and Hygiene in Ethiopia’ edited by Calow et al. 

(2013). The book was a five-year synthesis of water supply and sanitation (WaSH) project. It 

shed light on the essential issues that Ethiopia was at stake but it narrowly focused. 

Achieving WaSH coverage is an essential but not sufficient condition for attaining water 

security. Moreover, the incidence to share ideas and issues with Vitens Evides International 

(VEI) on various occasions and workshops made observant to the Multistakeholder 

perspectives. It was also the period where many water experts and donors in Ethiopia reflect 

on various fora that WaSH as the ‘silver bullet’ to meet the overarching issue of water 

insecurity. However, water resources are complex spatially and temporally in human-

resources interaction (Jaeger et al. 2013). Its sustainability is an issue of huge concern 

(Grafton 2017). This instigates the view that the existing understanding of water institutions 

in Ethiopia in general and in the Awash Basin, in particular, is inadequate given the 

dynamism in terms of the increase in water demand and other emerging issues such as 

economic growth, population, and urbanization. 

At the beginning of the actual field work in June 2014, I passed tangentially through various 

institutions at various echelons. This has introduced me to different walks of people.  That 

was the tremendous opportunity to talk to policymakers, engineers, various firm managers, 

industrialists, lawyers, consultants, and many others who are based in Addis Ababa. They 

either are an individual or representative of their organizations with obstinately diverse 

opinions and of course interests. This was the emergency of confusion on how to negotiate 

the various array of ideas on a single basin. As Tom Peters once noted ‘If you're not 

confused, you're not paying attention'. Likewise, my inquiry moved on.  Clearing out the 

confusions drove me to seek for a prospect to meet stakeholders and community at the 

grassroots level to listen to the voice of farmers, Water Users’ Associations, farms, and firms. 

I made a turn north to east of the basin. This has enormously directed my inquiry towards 
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institutional arrangements and structures in water resources realms. I had a great account of 

the whole exercises in the Awash Basin- pertinent actors, formal and informal institutions, 

the point of conflicts, and emerging and/or potential synergies were captured.  I further 

delved into the household level analysis to deepen how institutions mediate water resources 

security drawing on socioeconomic indicators as an illustrative case study. Another instance 

contributed to the insight of macro-micro institutional interfaces in the water policy arena 

(Araral & Yu 2013; Saleth & Dinar 2004). This was interesting in the sense that water laws, 

policy, and administrative mechanisms apply to the whole basin can be felt at the household 

level, if not positively.  Furthermore, it elucidated the importance of grassroots level water 

management and a considerable account for local institutions to achieve water security. 

My last travel to the field was in December 2016, when I travelled to the lower Awash Basin 

to clarify some subtle but contentious issues on roles and mandates of the basin actors' 

regarding water resources allocations and implementation of centrally cascaded water 

institutions. This has fashioned the current study to construct a hierarchical pathway to water 

resources management through instigating Multistakeholder Platforms. Thus, the study was 

all about the institutional aspects of Awash Basin, which received little attention- except 

resource extraction- compared to Transboundary Basins that involve geopolitical arena. 

The central argument of the thesis is that water security is not achieved solely emphasizing 

water infrastructure development or setting up chain of policy frameworks but institutions 

that govern resources access, allocation, and distribution are of critical importance. Water 

becomes human right (Jiang 2017). Everyone has the right to access sufficient and safe 

drinking water and for other purposes at affordable price. Institutions leverage access, use, 

and allocation of water resources. In this spectrum institutions is the central place in 

governing the resources, influence incentive structures, implementation of policies and 

strategies, and promote collective action for effective and sustainable water resources 

management.  The malfunctioning or failure of institutions has already caused environmental 

degradation (Hassan 2004), water resources and environmental pollutions (Dadi, et al. 2016; 

Mekonnen 2007), siltation and salinization (Imeru 2013; FAO 2013), flooding and drought 

events (Edossa, et al. 2010; Achamyeleh 2003) in the basin.  Thus, the search for proper 

institutional setting is not only remove the barriers to water resources management but also a 

road map to achieve water security. Lifting these blockage is like solving puzzles, 

particularly under poorly organized water institutions and underdeveloped infrastructures- a 

compounded failure in this basin. Given these, the argument of this thesis falls in four areas.   
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First, with relatively generous endowment of water resources, Ethiopian has been suffering 

from water related problems even after promulgating Water Resources Management Policy in 

1999. The country was among a few African countries that decreed a policy statement geared 

towards IWRM in the 1990s. The policy was pressed by several international and donor 

agencies as it comprised river basin approach and comprehensive principles of IWRM.  

However, the policy was not carefully assessed whether it addresses the lingering and 

emerging global and national challenges. The Awash Basin is one of the 12 river basin of 

Ethiopia structured by River Basin Organizations, yet unable to institute strong institutions 

that secure water resources (Adey, et al. 2016; Hemel & Loijenga 2013).   

Second,   the prevailing water resources management mechanisms is neither participatory nor 

accountable to water users. Projects and programs are designed and planned at workshops 

and training in Addis Ababa, Adama or Amibera without taking into account and listening to 

the voice of the pertinent stakeholders at the grassroots level. The prescription of ‘one size 

fits all' policies, strategies, programs, projects or any other interventions following 

trickledown is no more feasible as water insecurity is growing (Jiang 2017). Instead, the 

consultation of pertinent stakeholders is necessary. On one hand, the best way to understand 

the needs and priorities of stakeholders is to consult the stakeholders themselves because 

paternalistic planning exercise has ramifications particularly in shared water resources (Van 

Ast & Gerrits 2017; Koppen et al. 2012). Its sustainability is also an issue of huge concern 

(Grafton 2017). On other hand, the solutions to water insecurity are at the vicinity of actors 

not in the conference or meeting hall, which make planning work as an integrated policy 

approach to water resources management (ICWE 1992; UN 1992). Thus, improving the 

institutional settings and governance mechanisms encompass promoting accountability and 

transparency, political stability, and regulating corruption in an integrated manner (Gain et al. 

2016). Concomitantly, the technical solutions are certainly necessary but not sufficient by its 

own.  

Third, the Ethiopian water laws clearly noted that water is a common property of people and 

everyone should have equitable access to it.  In the Awash basin, there is a tendency that the 

powerful actors such as estate, large scale commercial farms, and industries dominated and 

marginalized the pastoralists, agro-pastoralists, and smallholders from equitable water 

resources access. The free-riders and the powerful may secure water in short-term at the 

expense of long-run hydro-ecosystem depletion and water insecurity of the voiceless and the 

poor. As a result, water scarcity left the pastureland barren, drying up water points, and 
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environmental degradation. The agro/pastoralists in the area are thinned and confined to 

narrow riverine grazing and water use due to upstream competing with expanding large scale 

irrigated commercial farms, sugarcane plantations, conflict with neighboring ethnic groups, 

hydropower, water supply reservoirs, and pollution from industrial and agricultural chemicals 

and wastes. They are forced to trek with their livestock longer distance than ever. For 

example, Kerreyu treks as far as Hosa'ina (SNNP), Shashamane, Modjo, Adama and Boset 

Woreda, even beyond, to get pasture and water (Abera and Aklilu 2012).  The rich local 

customary laws that have been used for centuries for political and social administration of 

water resources and the rangelands were unrecognized by formal laws. The local institutions 

and networks that have been solving their various economic, social, and political matters area 

in conflict with formal institutions (Shimelis and Dafa 2009; Edossa, et al. 2005). 

Fourth, despite several studies evidenced that (Jaeger et al. 2013; Hagedorn 2008; Saleth and 

Diner 2008; 2004; Bruns and Meinzen-Dick 2005; Kemper, et al. 2005; Bandaragoda 2000; 

Ostrom 1990; Ingram, et al. 1984) the importance of effective and efficient water institutions 

for proper water governance and fair utilization of water resources and hence water security, 

the literatures on the institutional aspects of river basins in Ethiopia in general and Awash 

basin in particular is thin. Admittedly, most of these studies focused on transboundary river 

basins such as Nile (e.g. Rahman 2012; Wondwossen 2008; Yacob 2007) inspired by its 

geopolitical nature. The focus on domestic river basin is slim. Previous studies on a particular 

basin (e.g.  Adey et al. 2016; REACH 2015; FAO 2013; Bues & Theesfeld 2012; Edosa et al. 

2010; 2006; 2005; Tadesse et al. 2005) are inadequate to analyse the linkages and intricacies 

between water security and institutions. They were limited to hydrological, engineering or 

WaSH aspects alone that the institutional dimension received little attention. Other studies 

lacked descriptions and analyses on how actors and institutions take shape and contribute to 

the understanding of the local but important basin from water security perspective. Other 

studies such as Imeru (2013), Flintan and Imeru (2002), and Girma et al (2001) attempted to 

see some overarching issues such as gaps of rules and regulations and conflicts within the 

Awash basin. Yet, an in-depth institutional analysis is lacking.  

The aforementioned studies also either undermined or unaware of the multifaceted political, 

economic, social, and environmental realms of water resources in the Awash Basin. So far, 

the endeavors to address water insecurity have generally been followed sectorial approach. 

They emphasized domestic water supply security, which does not necessarily secure 

agricultural, industrial or other multipurpose water needs. This study, therefore,  an attempt to 
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fill the gaps of understanding through an in-depth analysis and careful assessment of the 

interests and priorities of various actors, water uses, water laws and policies from macro to 

micro level.  It further argues that water security for now and future generation never been 

resolved without unleashing the role of institutions in the water resources development and 

management. It also explores systematic mechanisms to device appropriate institutional 

options to manage growing water stress and scarcity- uncertainty in terms of access, pollution 

management, reliability and availability. To this end, clarifying and redefining the existing 

water institutions and their effectiveness and performance to achieve water security is an 

important avenue. In doing so, the study contributes to the knowledge domain water 

resources management and places water security at multi-scale through proper collective 

actions-Multistakeholder process and pragmatic IWRM.  

1.4. Objectives of the study  

The overall objective of the study was to analyse the institutional arrangements to achieve 

water security in the Awash Basin of Ethiopia. Specifically, the study first aimed to 

characterize institutions and institutional arrangements engaged in water resources 

management in the Awash basin (Paper I). It traced the nature and trends of water institutions 

in this particular basin, which has been historically suffering from institutional turbulences 

and hence water insecurity. It was viewed through the historical lens on the belief that the 

current water institutions are the mirror image of the past. Nonetheless, these institutions are 

not the replica of the past due to various political ideologies, economic policies, social 

dynamism, and environmental changes.  

Second, the research attempted to identify key stakeholders and examine their coordination 

and synergy to overcome water-related risks, stresses, and shocks.  It outlined the key roles 

and responsibilities to tackle the prevailing water security challenges (Paper II). Third, in 

striving to offer the state of water security in macro-micro linkage context, the study 

employed a case study from Fentale district in the basin. It assessed water security status at 

the household level through building a composite index called Household Water Security 

Intensity Index (Paper III). The fourth specific objective was to provide alternative 

institutional mechanisms to manage the complex and dynamic problems of water as common 

pool natural resources to achieve water security (Paper IV). This aims to solicit proper 

collective actions, a phenomenon in most developing countries, to transform existing 

institutions towards adaptive and flexible setting. And hence it addresses the proper matrix of 

institutions that drive all stakeholders towards coordination and cooperation from macro to 
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micro levels, and vice versa. The final objective of the study was to search for and rethink for 

IWRM as pragmatically as possible (Paper V). To serve this end, it employed and illustrated 

system approach to understand and manage water resources in the whole basin that could 

contribute to water security than reductionist and sectorial approaches.  

1.5. Research Questions 

The study investigated how institutions matter to water resources management in central 

Ethiopia. It builds on the basic assumption that institutions played, playing, and will continue 

to play essential roles in bridging and mediating water resources access and sustainable uses. 

The research aimed to assess the interplay of institutions to attain water security. The process 

of assessing the roles of institutions and related questions are never been a one-stop-shop. 

Instead, the questions have been evolved throughout the course of the investigation. 

Originally, it was hypothesized that institutions were a key to achieve water security. Later 

on, it was acknowledged that coordination of various endeavors, enforcement of laws, 

involvements of various actors, understanding their interests and priories, Multistakeholder 

processes, as well as pragmatic IWRM were central issues for vibrant water institutions. It 

was increasingly evident that water institutions were multi-sectorial, multiple actors, and 

multi-scale relevance. At a glance, the institutional analysis was questioned in this context. 

Hence, the research on institutional analysis that aims to attain water security in the Awash 

Basin has centered on the following key questions:  

1) How the water institutions and governance structures affect water resources 

management in the Awash basin? How does the interplay between the structures 

and the actors affect water resources management?  (Paper I) 

2) Who are the key stakeholders? How they influence, coordinate, and collaborate to 

respond to the situation of water security in the basin? (Paper II) 

3) What does the state of water security look like at household level in the basin? Why 

does local institution matter to water security? (Paper III) 

4) Are there possible institutional options to achieve water security? In particular, how 

the Multistakeholder process is possible to leverage water security?  (Paper IV) 

5)  Why Integrated Water Resources Management (IWRM)? How could it be 

materialized to attain water security in the basin? (Paper V) 
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1.6. Limitations: Words of Confession  

There were four main limitations of this work. First, the basin falls in the multiple regions. 

The institutional settings could have a differentiated impact on different Regions due to a 

particular context of a Region. The study did not see separately. However, in this study, all 

regional boundaries were considered as parts of the same basin on the assumption that the 

actors in all Regions have some sorts of interactions. Second, the case study of household 

water security involved only Fentale district in the upper basin. If not for logistic and time 

constraints, evidence of the Middle and Lower parts of the basin could have been 

comparatively assessed. Water Security Index (WSI) could have been assessed at thewide 

basin scale. Further research could address the variations among households and Regional 

states in various part of the basin.  

Third, the researcher was cognizant of the importance of investigating the interfaces of 

surface and groundwater, long-term inter-annual variability, inter-basin water transfer, virtual 

water, etc as determinants of water security at basin scale but the present study rather limited 

to institutional aspects such as water resources management and (dis) enabling environments. 

Fourth, the study attempted but not successful to capture and analyze a newly ongoing 

institutional development process carried out in the basin as some of them did not arrive on 

concert action. Yet, the stated limitations never affected the purpose and quality of this study, 

although they would merit an analysis in their own right. The time, cost, and circumstances 

constraint these aspects and did not permit to be part of a detailed analysis in this dissertation. 

1.7. Philosophical Underpinning: Viewing the reality  

The way of viewing the reality of water security and institutional setting energize us to frame 

the philosophical building blocks: the ontological, epistemological, and methodological 

assumptions. This section begins by explaining the nature and existence of institutions and 

water security-ontological assumptions. The social construction of social phenomena such as 

institutions and water security as social realities are somehow socially produced (Weigelt 

2014). These social realities are concept dependent. The reality of water security described in 

an institutional analysis is dependent on human beliefs and other attitudes in a way that was 

totally unlike the reality described by hydrology or engineering (see Searle 2012). 

Hydrologist believes that water resources follow hydrologic cycle begins with evaporation, 

condensation, transportation, and returns to the surface as precipitation. This quite differs 

http://ww2010.atmos.uiuc.edu/(Gh)/wwhlpr/evaporation.rxml?hret=/guides/mtr/hyd/smry.rxml
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with the mode of existence of institution- the ontology of institution and its implications for 

institutional analysis under consideration of this study.   

One of the challenges to institutional analysis is a contradiction with its ontological root. The 

institution is invisible with multiple inputs from different disciplines and multiple levels of 

analysis. The history of institutional economics showed that the Old Institutionalism emerged 

from a critique of methodological individualism of mainstream Neo-classical Economics in 

the 1920s and 1930s among US economists (Hodgson 1989). Some people call it ‘American 

institutional economics’ (Rutherford 2001). The Old Institutional Economist emphasized the 

importance of institutions with descriptive social facts. Hodgson (1993:13) argue that despite 

it left ‘many of the core theoretical questions unanswered’, old institutionalism did not mean 

that its approach to ‘economic theory has become irrelevant or outdated. What marks the 

‘old' institutionalism is its rejection of the ontological and methodological presumptions of 

classical liberalism. The individual is no longer taken as given’. The old institutionalism, 

thus, lacked rigorous and systematic theoretical foundations, as well as empirical supports, 

which is called ‘naive empiricism’. Particularly, its limitations in justifying the possibility of 

governing the common were very general and deficient.  

As a result of this limitations, the New Institutional Economist (NIE) was born in the 1970s 

and 1980s. NIE is the home of various theories and frameworks such as new economic 

history (North, Fogel), the theory of collective action (Ostrom, Hardin), Institution of 

Sustainability (Hagedorn and others), Institutional Decomposition and Analysis (Saleth and 

Dinar), and social capital. They explained the existence of political, legal, and social 

institutions modeled by individual behavior, which have consequences on human interactions 

(Hodgson 1993; Hodgson 1989), particularly on natural resources management. Institutional 

economics, thus, provides wider options to reshape institutions in resource economics. 

Despite the difference in theoretical premises, the old and the new institutionalism can co-

exist alongside .i.e interdependencies with some tensions and controversies (Weigelt 2014).  

While the ‘old' emphasis on the description of institutions, NIE explains the determinants of 

institutions and analyze the institutional change empirically. The later is also useful to 

evaluate water resources use efficiencies and distributions among actors. In an attempt to 

understand the institutions (policy, socio-politics, rules, bylaws, customs, and regulations) 

involved in governing and managing water resources regime [water resources availability, 

access, use, stability] at multi-scale, this study ‘muddle through' the description of 
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institutions, as well as generating empirics to the lowest social unit possible that the old and 

new institutionalism cohabit. Thus, ontologically, the study comprehends the way social 

reality, mainly water institutions, and actors interact with water policy, law, and 

administration. This necessitates the cognizance and the presumption of institutional factors- 

conflicts and cooperation among actors. In addition, it questions how these constraints and 

enables the current water security condition in the Awash Basin. The crux of the matter is 

what do we mean by an institution? How does it exist? Where it exists? How it affects water 

security? 

Institutional Economists view institutions from game-theoretic or rule-based perspectives, 

which are differentiated based on the institutional arrangement in terms of interactions and 

constraints (Herrera et al. 2005). One of the prominent NIE definitions is North’s 

conceptualization as ‘a rule of the game’ that governs the behaviour of people. His 

illustration can be quoted underneath: 

Institutions are the rules of the game in a society or, more formally, are the humanly devised 

constraints that shape human interaction. They are made up of formal constraints (e.g., rules, 

laws, and constitutions), informal constraints (e.g., norms of behaviour, conventions, and self-

imposed codes of conduct), and their enforcement characteristics. In consequence, they 

structure incentives in human exchange, whether political, social, or economic' (North 1990: 3). 

Similarly, Ostrom (1990) accentuated that institutions are essential to shape and constraint 

the resource users, social interactions, and structures through setting rules to control the 

action of resource users. She defined institutions as: 

the set of working rules that are used to determine who is eligible to make decisions in some 

arena, what actions are allowed or constrained, what aggregation rules will be used, what 

procedures must be followed, what information must or must not be provided, and what payoffs 

will be assigned to individuals dependent on their actions (Ostrom 1990:51).  

Both definitions are the generic concept of NIE. Both definitions placed of institutions within 

NIE as ‘rules' that mould ‘human actions' to a particular direction. Still, others insist that the 

concept of ‘institutional bricolage’, which attempts to explain the mechanisms and collection 

actions are engineered by human actors that recombine elements of different institutional 

rationalities and shape/reshape it (Sehring 2009; Cleaver 2002).  We broadly understood that 

institutions are defined to include organizations and capacity, as well as governance, policies, 

politics, laws, regulations, and incentives addressing issues ranging from water allocation, 

quality, rights and pricing to asset management and service delivery and their performance 

(Hill 2013; Norman et al. 2013; Pahl-wostl 2009; Herrera et al. 2005). Thus, institutions 

involve formal, informal, public, and private actors. It operates at all levels from the 

household to the international arena and in all spheres from the most private to the most 



17 
 

public (Matsaert 2000). In the context of water resources, institutions are demanding because 

of the crises of water resources governance (Hill 2013; Pahl-wostl et al. 2013). The 

ontological assumption here is institutions operate at a various level and their roles and 

responsibilities- individual or organization, formal or informal, private or public. This is the 

nature of institutional reality in context as Guba & Lincoln (1989) call it.  

The operational definition of ‘institutions’ in this study is in terms of rules, regulations, 

bylaws, policies, and customs that govern water users and uses from basin to household level 

and vice versa.  Institutions included organizations, laws, policies, as well as stakeholders at 

various levels ranging from household to national level, macro to micro-scale, and formal 

laws and policies to informal/customary rules in use. Thus, these institutions are essential for 

governing water resources to reduce vulnerability to water-related shocks and stresses against 

water insecurity among the actors in the basin both as the ‘agents of institutional change' -

organizations and the ‘institutions underlying rules of the game'-institutions.  

The existence and nature of water security are relatively new and emerging concept but it 

rapidly gained momentum. However, there is no consensus on the meanings and scopes of 

water security among experts that the definition is prolific; and conceptualized in various 

contexts and scales. There is no misunderstanding regarding the ontology of ‘water’ despite 

the complex characteristics of water. Even so, the ontology of ‘security’ has gained diverse 

configurations, which complicated the concept of water security (see Table 1.1).  The term 

‘security’ refers to perceptions, interpretations, and opinions. In the same situation, people 

may have different perceptions of security. Security is discursively constructed in the social 

interactions of various actors, with different social values and identities (Malekian et al. 

2016:10).  

The term ‘security' is argued in the worldview of the military, lack of resources, unsafe water 

supply and sanitation, among others. For example, Jepson (2014) succinctly summarized that 

water security has various conceptual domains, as well as orientations from social 

reproduction, ecosystem services, and national security with household, biophysical, political, 

and regional arenas. Likewise,  water security for water users in Yanque means that ‘the 

possibility to adapt to changes in the social and natural environment, particularly in relation 

to agricultural production conditions, and to adjust their water flows accordingly as an 

integrated part of their livelihood strategies’ (Boelens & Seemann 2014:6). In another 
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worldview, wider academic, it is linked to water scarcity, risk, vulnerability, capacity, 

shortage, and stress concepts (Mason & Calow 2012).  

The operational definition of water security in the context of this study involves sufficient 

availability, adequate access both in quality and quantity, used to meet livelihood goals of 

people and reduce risks of water [flood, drought] in a sustainable manner through putting in 

place and strengthening proper institutional set up at multiple scales. Water availability, 

according to (Lawrence et al. 2002) means the water resources, both surface and ground 

waters, which can be drawn upon by communities or households. Whereas access means not 

simply safe water for drinking and cooking, but water for irrigating crops or for non-

agricultural use at an acceptable distance. Use means the purpose that the household 

allocates, avail, and access as suitably as possible to meet its social and economic objectives. 

Sustainability is the other dimension of water security definition that binds together all other 

concepts. It is ‘balancing water resource use and development with ecosystem needs’(Cook 

& Bakker 2012:98) that is not in a position of compromising the environment.  

Given the flourishing literature on water security, there are other competing concepts such as 

water shortage, scarcity, and stress. FAO (2012:72) has delineated the differences and 

relationships between these three concepts as follows:  

Water scarcity is an imbalance between supply and demand of freshwater in a specified domain 

(country, region, catchment, river basin, etc.) because of a high rate of demand compared with 

the available supply, under prevailing institutional arrangements (including price) and 

infrastructural conditions…. Whereas water shortage is a shortage of water supply of an 

acceptable quality; low levels of water supply, at a given place and a given time, relative to 

design supply levels….. Water stress is the symptoms of water scarcity or shortage, e.g. 

widespread, frequent, and serious restrictions on use, growing conflict between users and 

competition for water, declining standards of reliability and service, harvest failures and food 

insecurity [emphasis added]. 

The demarcation indicated that water shortage is used to describe an absolute, not relative. It 

is the situation where levels of available water do not meet certain defined minimum 

requirements whereas water scarcity is a relative concept describing the relationship between 

demand for water and its availability (see also Rijsberman 2006).  Earnestly, water stress said 

to happen in a given area, as the symptomatic consequence of scarcity, when there is 

increasing conflict over sectorial usage, a decline in service levels, crop failure, food 

insecurity, among others. In relation to above concepts, water security is just a state of 

reliable and secure access to water over time and space. Even though they are not conflicting, 

there are competing notions echoed in literature. While some scholars magnified water 

security on the global scale, others conceived locally. The definitions emphasized key 
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lexicons and praxis such as  ‘availability’, ‘access’, ’use’, ‘sustainability’, ‘resilience’, 

‘capacity’, ‘quality’, ‘quantity’, ‘ecosystem’, ‘socioeconomic development’, among others. 

The most cited definitions of water security are summarized in the table (1.1) below. 

The ontological characteristics of institutions and the complex water resources management 

inherently drive us to employ epistemological perspectives as research paradigms: (1) 

Interpretivist/Constructivist, (2) Positivist/Reductionism, and (3) Pragmatist/ critical theory 

(see Malekian et al. 2016; Hesse-Biber 2010; Creswell 2004). On one end, the constructivist 

paradigm contends that in order to understand the truth, which is constructed in the minds of 

individuals, one has to employ qualitative data collection methods (Charmaz 2006). It claims 

that there is a fundamental difference between the natural and social science subjects (Hesse-

Biber 2010). It argues that the social world cannot be described without investigating how 

people use language and symbols to construct social practices; i.e., understand their 

experience, memorization, perception, and feel what they actually do. The social world 

becomes the creation of the purposeful actions of conscious agents, and no social explanation 

is complete unless it could adequately describe the role of meanings in human actions 

(Hopeful 1997). The interpretation of this study is rooted in institutionalism of water security, 

which is the construction of social reality. They subjected to a different interpretation of 

institutions- social rules are primary interest while individual behavior within the institution 

is secondary. 

On the other end, the positivist paradigm has emerged from natural science and featured by 

the tests of hypothesis developed from existing theory. It mainly focuses on the collection of 

quantifiable data in terms of numbers and measures that can be analyzed statistically. It is 

more concerned about issues of design, measurement, and sample because its deductive 

approach emphasizes detailed planning prior to data collection and analysis (McMillan & 

Schumacher 2009).The pragmatic research paradigm is a philosophical stance that ‘middle 

grounded’ between qualitative and quantitative information to answer the research questions 

set for. It encompasses the multiple realities of water security more realistically that inductive 

process is possible. Thus, the pragmatic approaches that incorporate qualitative and 

quantitative methods to maximize the gain from both philosophical grounds are appropriate. 

This could pragmatically put the knowledge claims and the research inquiry. The pragmatic 

epistemological ground allows collecting data either simultaneously or sequentially (Creswell 

2009). Therefore, this study adopted the pragmatic ground as it accommodates the multiple 

nature of subject shaped by social, political, cultural, and economic aspects.     
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Table 1.1. Some key definitions of water security, focus, and scale of application   

Definition of Water Security Source Key Area of Focus Scale of Application 

The  capacity  of a  population  to  safeguard  sustainable access to 

adequate  quantities of acceptable  quality  water for sustaining  

livelihoods, human well-being, and socio-economic development, for 

ensuring protection against water-borne pollution and water-related 

disasters, and for preserving ecosystems in a climate of peace and 

political stability 

 

United Nations 

University (2013) 

 

Human needs, economic 

development, and ecosystems, 

and political stability 

 

 

Multi-scale  

 

Water security constitutes the sustainable availability of adequate 

quantities and qualities of water for resilient societies and ecosystems 

in the face of uncertain global change. 

Scott et al. (2013) Societal-ecosystem-hydro-

climate resilient interfaces  

Global society  

The capacity of a population to safeguard access to adequate quantities 

of water of acceptable quality for sustaining human and ecosystem 

health, and socio-economic development and to ensure efficient 

protection of life and property against water-related hazards (floods, 

landslides, land subsidence) and droughts. 

Global Water 

Security Declaration 

(2013) 

The capacity of a population, 

protection against the water-

related hazard, and sustainable 

development. 

 

Multi-scale and sector  

Sufficient availability, adequate access both in quality and quantity, 

used to meet livelihood goals of people and reduce risks of water in a 

sustainable manner 

Ndaruzaniye (2011) Nexus among the availability, 

accessibility, and use of water 

in a sustainable manner  

 

Multi-scale  

 

Sustainable access on a watershed basis to adequate quantities of water, 

of acceptable quality, to ensure human and ecosystem health. 

Norman et al. 

(2010:14) 

Sustainability is the major focus  Watershed-level. 

The gossamer that links together the web of food, energy, climate, 

economic growth and human security challenges that the world 

economy faces over the next two decades. 

World Economic 

Forum (2009: 5) 

A threat of global economy  

and human security  

Global scale, and 

sectorial  

Having available and secured enough quantities of freshwater to meet 

normal/rationing demand under emergency situations until water 

production facilities are constructed or rehabilitated. 

Al-otaibi & Abdel-

jawad (2007:301) 

Disaster cycle management 

along the continuum of 

emergency to rehabilitation. 

Micro-scale and 

relevance to risk 

management  

Water  security  at  any  level  from  the  household  to  the global  

means  that  every  person  has  access  to  enough  safe  water  at an 

affordable  cost  to  lead  a  clean,  healthy  and  productive  life  while 

ensuring  that  the  natural  environment  is  protected  and  enhanced 

Global Water 

Partnership(GWP) 

(2000a:1)   

Safety, affordability,  and 

environmental aspects 

Multi-scale  
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1.8. Methodological Approaches 

Multidisciplinary nature of water security and institution forced either to engage multiple 

techniques sequentially or simultaneously to glean primary data. The study involved both 

normative and empirical approaches to explain how water resources management institutions 

could be improved to achieve water security. For analytical and methodological purposes, the 

study employed multiple units of analyses: household, individuals, local community, private and 

public sector representatives at district, zonal, regional, and federal levels. Furthermore, archives, 

policy, and legal documents were used as sources of data to sort out the gap in laws, policy, 

administration, as well as customary rules and regulations (Saleth & Dinar 2004). The approach 

was multi-scale as it examined formal and informal water institutions from local to national tiers. 

This helped us to understand the historical evolutions and forces behind institutional changes in 

the basin.  

The study is an evaluative of the past and present water institutions and dictates the direction of 

the future. This is possible from actor’s perspective and performance (Hermans 2005).To this 

end, the study employed intensive descriptive-explanatory approach combined normative efforts 

as hermeneutic research methods were exploited. It is a credible, rigorous, adaptable to particular 

needs, and justifiable in the contexts of evidence-based, as well as client-centered practice 

(Paterson & Higgs 2005). This has informed the study on how to achieve water security through 

institutional mechanisms holistically on a sustainable basis. It suggests the possibility of 

methodological diversities and commonalities. The detail research methodology is described 

within respective chapters. However, this section provides a brief account of ‘methodology as a 

theoretical bridge that connects the research problems with the research methods' (Hesse-Biber 

2010:11). 

The quantitative approach focused on the collection of data using a structured questionnaire. The 

purpose of this approach was to provide an evidence on the extent of water security using a case 

study of Fentale district in the Awash basin as a case study capitalizes on our understanding of 

the subject under scrutiny (Yin, 2009). Information collected on the general household 

characteristics, the biophysical, and socioeconomic data in the social settings helped us to build a 

composite index on the extent of water insecurity in each particular settlement. 
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More information was also collected through the review of reports and other useful documents. 

The collected information was measured using various indicators. The qualitative method, made 

use of the constructivists and interpretivism paradigm, was collected using key informant/in-

depth interviews, focus group discussions, informal interviews, observations, and workshops. 

The interviews were held with officials and experts (i.e. policy makers, firm and farm managers, 

lawyers, hydrologists, water supply and distribution managers, water quality expert, water 

engineers and those responsible for operating and maintaining water points), as well as 

community and traditional leaders. Focus group discussions were conducted with ordinary 

community members (men and women) in order to get information on their opinions and 

perceptions using Likert scale about factors affecting water security in their settlements. Informal 

interviews were also held with ordinary members from different households and organizations 

across all the study sites. Participant observations, in both the field and workshops, were used as 

one of the observers lived in the basin and spent some time on the study sites. This enables to 

experience, observe, and understand the prevailing institutional arrangements and structures; the 

extent of water security, as well as the factors affect the proper functioning of the institutions. 

Close interaction with households in the study sites permitted further exploration of the observed 

issues. During the entire qualitative data collection process, tools such as actors' matrix, actors' 

network, drawings, semi-structured checklists were used to keep the discussion within a focus. 

The discussions were also recorded, transcribed, and compared with field notes.  

The analyses of the data collected from various sources using multiple tools required specific 

analysis techniques. The qualitative data (interviews, focused group discussions, observations 

document reviews) were thematically summarized on excel sheet (Julien 2008). The contents 

were analyzed based on objective set for. The secondary information and primary data enabled 

the researcher to crosscheck evidence and to arrive at accurate findings thereby. Triangulation of 

sources of information and data was carried out (Creswell 2014; Bryman 2008; Desai and Potter 

2006). It then imported to various software such as UCINET 6 for Windows (Borgatti et al. 

2002), Visualzyer 2.2 software (Medical Decision Logic Inc. 2014), and Vensim Version 7.2 

(Ventana Systems Inc. 2017) to analyze the relationship and interactions of various actors and 

sectors. The quantitative data were coded, entered, sorted, and analyzed using SPSS software.  In 

order to build a composite index a multivariate analysis technique called PCA was used. The 
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outputs were also imported to a spreadsheet for ease of displaying results in the forms of graphs, 

tables, and figures. 

1.9. Structure of the Dissertation   

The remaining sections of the dissertation are organized as follow. The second section traces the 

characteristics of water institutions from historical perspectives. It enunciates how poorly 

structured institutional arrangements misguided policies and ends up with overwhelming rhetoric 

and little realities. This is followed by section three, which discusses the roles, responsibilities, 

and coordination among various water resources stakeholders under the current scenario. It is 

motived to uncover the underlying causes of institutional failures for water security founded in 

the Institution of Sustainability (IoS). It recognized the lack of coordination, collaboration, and 

ineffective engagements of stakeholders as underlying causes of water insecurity.  

After addressing an institutional analysis of water sector at the basin scale, macro level, in the 

preceding sections, the fourth chapter investigates the realities of water security at household 

(micro level) in depth. It employs a case study of a district in the basin. The ground level reality 

reveals how the phenomenon of water security at the household level is deep-rooted. In order to 

understand the extent of the situation, Household Water Security Index (HWSI) was also 

constructed using various socioeconomic and biophysical indicators, in which institutions were 

taken as an independent composite sub-index. Then, chapter five explores an institutional option 

through establishing Multistakeholder Platforms (MSPs) to negotiate and reconcile among 

multilevel, multipurpose, and multiple users. The sixth chapter departs from traditional 

approaches of water resources management as it positioned to transcend from prevailing rhetoric 

and myths to system perspective and pragmatic Integrated Water Resource Management 

(IWRM) - a framework and process towards secured water resources. The final chapter puts all 

these pieces together and makes a synthesis. It emphasized the importance of linking and 

integrating various sectors, interests, and priorities at macro-micro levels to achieve water 

security. It then culminates by outlining the overall contributions in terms theory, methodology, 

and policy implications to curb or at least to mitigate water insecurity in the Awash Basin. 
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2. WATER INSTITUTIONS IN THE AWASH BASIN OF ETHIOPIA: 

THE DISCREPANCIES BETWEEN RHETORIC AND 

REALITIES I 

 

 

 

ABSTRACT 

This paper strived to describe the features of water institutions in the Awash basin from a 

historical perspective based on reviews of water laws, policies, and administrative documents, as 

well as interviews with water actors using snowball techniques. The result revealed that 

institutions had rapidly been changing but not coherently built. The most centralized duties and 

powers of institutions, coupled with financial and technical limitations created difficulty in 

enforcing the laws. The policy was comprehensive and inculcated the principles of Integrated 

Water Resource Management. Yet, it did not properly cascade down to the lower level as it was 

fundamentally top-down. Several stakeholders were not involved in the policy-making process. 

As a result, water institutions were overwhelmingly more rhetoric than action-oriented and 

implementable realities. Key entities such as customary water institutions were undermined. 

Therefore, critical steps need to be taken towards enforcing formal water institution, recognizing 

the role of customary practices, and involving the key stakeholders, and building the capacity of 

actors to minimize water insecurity in the basin. 

Keywords: Awash basin, Administration, Ethiopia, Institution, Laws, Policy, Water insecurity 
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2.1. Introduction 

The Awash basin is the first basin7 in which modern agriculture was introduced as early as the 

1950s. It is the most highly utilized basin in Ethiopia (Abraha 2006, Berhe et al. 2013). 

Historically, the management of the Awash basin has passed at least through three socio-political 

reforms. The first reform started with the establishment of commercial farms followed by the 

formation of the AVA with the motive to modernize agriculture. In this era, the basin had 

attracted several large scale national and foreign firms such as Italian AIE (Agricoltura 

Industriale del Etiopia), Dutch HVA (Handels Vereniging Amsterdam), British Mitchell Cotts, 

Israeli, etc. However, the endeavors were never sustained and coordinated partly because there 

was not any policy and legal framework governing water use, allocation, access, and distribution 

at the time. 

The second institutional reform corresponded with the downfall of Imperial Government of 

Ethiopia. The institutional reforms began with the nationalization and expropriation of all 

previously established large-scale and commercial farms. The reforms had put all resources 

including water entirely under the full control of the state (Provisional Military Administration 

Council (PMAC) 1978). The water was also reallocated to state farms to produce cotton, crops, 

fruits, and vegetables. This was also the time when institutional changes had occurred at the 

national level in general and Awash basin in particular. The new institutional arrangements 

aimed to facilitate the transformation of agricultural and agro-industrial activities in the Awash 

valley into state enterprises. However, they encroached the local communities and denied the 

development of private sectors (Said 1994).  

The third episode of institutional change started with the re-crafting of the Federal Constitution 

in 1995. This was followed by other various proclamations and policies such as proclamations to 

establish the Awash Basin Water Resources Administration Agency in 1998; Water Works, 

Design, and Supervision Enterprise in 1998, and the Ethiopian Water Resources Management 

Policy (EWRMP) in 1999. Ethiopia had had water resources management policy for the first 

time in its history. It is serving as a guiding framework for all water-related strategies, programs, 

                                                           
7 According to Proclamation No. 534/2007 (FDRE 2007), the basin is defined as a geographical area, described by 

the watershed limits of water system including surface and underground water flowing into a common terminus 

and includes main basins and their sub-basin of Ethiopia. 
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and projects. Its major objective is to instigate Integrated Water Resources Management 

(IWRM) in a basin context.  

The current strategy is mixed. On the one hand, the government is providing strong institutional 

backing for both private and state farms. It has also massive plans to ensure safe water for 

domestic purposes, to promote irrigated agriculture, watershed management, and conservation. 

On the other hand, the presence and dominance of the central government in water resources 

development and allocation are mainly focused on large-scale infrastructures such as dams and 

estates. The involvement of pertinent stakeholders including local community has received little 

attention. The problems of resources uses, administrations, regulations, and control are still 

prevalent. The water scarcity and stress are perpetuated. The major drought and flood highly hit 

the basin.  

Despite these facts, the institutional analysis of river basins in Ethiopia in general and the Awash 

River basin (hereafter AwRB) in particular is thin. Admittedly, most of the studies conducted in 

this area focused on transboundary basins such as the Nile (Gizaw 2004, Yacob 2007, 

Wondwossen 2008, Rahman 2012) and Omo (Carr 2017). This was mainly inspired by their 

geopolitical nature, and it was a complete disregard to the institutional aspects of domestic basins 

such as Awash. As such, the functionality of the national and local laws, policies, and strategies 

on trans-in-boundary basins received little attention. A few studies (Flintan and Tamrat 2002, 

Taddese et al. 2005, FAO 2013) attempted to understand the overarching issues of the Awash 

basin. Still, they were neither systematically addressed nor sufficiently researched. With the 

desire to systematically understand and characterize the nature of water institutions in the 

AwRB, the paper intends to fill the gaps drawing on historical and political contexts. It attempts 

to understand the characteristics of water institutions; and how they affected water resources 

management. 

2.2. Conceptual Framework 

This section is an attempt to contribute to the discrepancies between the macro-level rhetoric of 

laws, policy, and decision-making and grassroots level realities of water institutions. To put 

water institutions in theoretical perspectives, broadly, institutions comprise a wide range of 

issues such as organizations, policies, politics, laws, regulations, and incentives depending on the 

purpose we defined for. In this study, water institution is understood as an interaction of water 



27 
 

law, policy, and administration of the formal and informal at macro and micro levels (Saleth and 

Dinar 2004). They decomposed water institutions into three components. The first is water law. 

It constitutes the general legal treatment of water resources, water rights including customary 

rights, conflict resolution, legal accountability, participation, the tendency of decentralization, as 

well as integration. The second is water policy. It treats water resource as economic and social 

good8 including pricing and cost recovery, water allocation, and policies of involvement of all 

category of water uses (from domestic to productive) and users (ranging from local to private 

sectors) consistent with functional water laws. It also involves a harmony with other sectorial 

economic policies. The third is water administrative organizations at various scales. It comprises 

spatial organizations, human resources and implementation capacity, budget adequacy, water 

tariff and fee systems, administrative accountability, information access, and technology 

application.  

The above three components of water institution concur with Ostrom’s (1990, 2011) common 

pool resources governance system. She explained that the ‘rule of law’ is the general legal 

framework taken from constitutional-choice rules. The water policy coincides with the 

collective-choice rules that may be adopted authoritatively to device their operational-choice 

rules. It is administrative mechanisms that help the rules interpreted to actions. In this study, 

water laws and regulations have a constitutional foundation. Water policy, often aligned with the 

water laws, is a political process to provide directions for the entire water resources management. 

In this sense, the water administrations are organizations that are tailored to particular procedures 

and operational rules to implement water laws and policies within a given institutional 

framework. Thus, they are interactively linked to one another. While water law empowers water 

policy, water policy provides a political economy framework for water law. The two determines 

how organizations operate, as well as the capacity of the water administration to implement the 

legal and policy provisions at the basin level (Figure 2.1). This paper hypothesized that water 

institutions in the basin are characterized by poor institutional arrangement and pervasive 

                                                           
8 Water as economic good means any water use must take into account the opportunity costs and the environmental 

externalities of water used in a particular sector. The full cost should present the context for setting water prices, 

effluent charges, and incentives for pollution control. Water as a social good is considering the value of water to 

reflect societal objectives of poverty alleviation and food security, and incorporate the net benefits from return flows 

and non- irrigation uses of water (Rogers et al. 1998). 
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coordination failures that risk water security. It is mainly due to either lack of proper institution 

or inability to implement the water resource laws and policies. 

 
              Figure 2.1. Conceptual relationships of water institutions.  

                            Source: Elaborated based on Saleth and Dinar (2004).  

2.3. Methods and Approaches 

2.3.1. The Awash basin: an overview 

This study was conducted in the AwRB of Ethiopia. It is situated between latitudes 7°53′N and 

12°N and longitudes of 37°57′E and 43°25′E (Berhe et al. 2013). The basin constitutes the 

central and northern part of the Rift Valley and is bounded to the west, southeast, and south by 

the Blue Nile, the Rift Valley lakes, and Wabi Shebele basins, respectively (Abraha 2006) (see 

Figure 2.2). The basin covers a total area of 110,000 km2 with a length of 1200 km. Based on 

Central Statistical Agency projection (2013), it is a home for about 18.3 million dwellers. It 

terminates within the national boundary in the salty Lake Abbe bordering Djibouti (FAO 2013). 

More than 70% of the country’s large-scale irrigated agriculture is located along the Awash 

River (Achamyeleh 2003) and some 77.4%  of irrigable land was irrigated in 2012 (FAO 2013). 

Several other projects are under government planned irrigation development programs.  
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Figure 2.2. Regional Administrations in Awash basin.  

2.3.2. Research process 

The study followed the qualitative approach. It involves the analysis of water policy, 

proclamations, regulations, and administration. The data were collected between October 2015 

and January 2016 at multiple scales. About 50 questionnaires were sent to pertinent experts and 

professionals from public and private water sectors, academia, donors and NGOs, and other 

volunteer professionals. In order to obtain relevant respondents the snowball9 sampling technique 

was applied. Nevertheless, out of 50 questionnaires sent to the respondents, only 15 were 

appropriately completed and returned. The questionnaire aimed to assess the appropriateness and 

effectiveness of the existing institutional framework in the AwRB. In order to supplement the 

                                                           
9 Snowballing technique is also called  chain referral methods  as the study populations can be hard to find and 

study for they contain very few members who are scattered over a large area; and/or  they are members of an elite 

group and don’t care about our need for data. In this technique we used the key informants to list others in the 

population and recommend someone from the list whom we might interview. Accordingly, we are handed from 

informant to informant and the sampling frame grows with each interview. Eventually, the sampling frame becomes 

saturated—that is, no new names are offered (Bernard 2006). 
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limitation of low return rate, 29 key informants (experts, managers, community elders, water 

users associations (WUAs), officials, and consultants) were consulted in-depth. The purpose was 

to obtain detail information on nature of water institutions in this particular basin. In order to 

manage the process of data collection, semi-structured checklists were used. 

Furthermore, documents and archives from water laws, water policy, and water administrations 

were reviewed and crosschecked with interviews. The documents and archives from water laws 

included Awash Valley Authority establishment Notice No. 299/1962, National Water Resources 

Commission (NWRC) Order No. 75/1971, Agrarian Reform Proclamation No. 31/1975, 

Proclamation No. 142/1978 for the Establishment of the State Farms Development Authority, 

Water Resources Utilization Proclamation No. 92/1994, the Constitution of the Federal 

Democratic Republic of Ethiopia Proclamation No. 1/1995, Ethiopian Water Resources 

Management Proclamation No. 197/2000, Ethiopian Water Resources Management Council of 

Ministers Regulation No. 115/2005, Awash Basin Water Resources Administration Agency 

Establishment Proclamation No. 129/1998, Environmental Impact Assessment Proclamation No. 

299/2002, Environmental Pollution Control Proclamation No. 300/2002, River Basin Councils 

and Authorities Proclamation No. 534/2007, Council of Ministers Regulation No. 156/2008, and 

others. Water policy-related documents included: Imperial Government of Ethiopia’s the First 

Five-Year Plan (1957–1961), the Second Five-Year Plan (1962–1967), the Third Five-Year 

Plan(1968–1973), the Ethiopian Water Resources Management Policy (EWRMP) (1999), 

National Water Sector Strategy (WSS) (2001), Water Sector Development Program (WSDP) 

(2002), Investment Policy (varies), Universal Access Plan (UAP) (2011–2015), and others.  

Water resources administration related pieces of evidence were collected and collated from 

representatives of Ministry of Water, Irrigation and Electricity, Regional Bureaus of water 

Resources, Agriculture and Natural Resources, Irrigation Development Agency, Zonal Water 

Resource and Agricultural Offices, District Agricultural, Water Resources, and Irrigation 

Development Offices in Oromia, Afar, and Amhara, Awash River Basin Authority (AwBA), and 

local communities, as well as WUAs. Moreover, archives, reports, project documents, and gray 

literature were consulted. The data were carefully summarized, crosschecked, analyzed, and 

narrated where appropriate employing content and context analyses. 
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2.4. Findings and Discussions 

2.4.1. An institutional scenery in the Awash basin 

 

Some people believe that water is the gift of God. Some say it is the 

property of the society. Some still say it is a public resource [good]. I say 

water is the property of the powerful man (Haji Fentale Hawas, Age 82). 

A Frenchman called Saboret who grew cotton and banana near Awara Melka in 1905 undertook 

the first modern irrigated agricultural development in the basin. Later, an Italian national owned 

it until it was nationalized in 1975 when it became part of the Awara Melka State Farm (Malifu 

2006). The first hydropower plant was built on the Akaki River, one of the tributaries of the 

Awash River, by Emperor Menelik II in1912 on the Awash River. The purpose was to electrify 

his palace and a group of small factories in Addis Ababa (Carr 2017). In 1929, Emperor 

Hailesillassie established Ras Teferi’s farm that extended over 80 km at Errer. The farm was 

managed by an Italian citizen, Angelo Pastorelli, and irrigated citrus fruits, coffee trees, and 

grapes were harvested. The products were directly sent to Djibouti and Addis Ababa via railway 

(Malifu 2006). In 1932, the first dam, Abba Samuel, which is about 30 km from Addis Ababa 

was constructed on the Akaki River with the aim of providing hydroelectric power to 

metropolitan areas. The development in the basin continued even during the Italian occupation 

(1936–1941). Agricoltura Industriale del Etiopia, an Italian company, started sugarcane 

plantation on about 1600 ha. After Italian expulsion from the country, a Greek, Lazarides, had 

taken over until the Dutch HVA acquired the farm in 1951. In 1954, the farm was christened to 

be Wonji Shewa sugar plantation. 

The growing enthusiasm for the development of the basin motivated the Imperial Government of 

Ethiopia to request United Nation Development Program Special Fund (UNDPSF) to appraise 

the land and water resources of the valley for further development. UNDPSF came up with some 

policy measures including the need for institutional setting to control, use, and charge water. 

Moreover, as a part of First Five-Year Development Plan of the Emperor (1957–1961), the 

assessment prioritized to work on the forms and procedures of agricultural development, 

concessions, settlements, and other matters with the Awash valley dwellers (IGE 1971).  

In 1960, the Koka dam was completed by a Norwegian company called Norconsult in the 

downstream of the dam. The commercial large-scale farms such as the Dutch HVA company for 
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sugar and the British firm Mitchell Cotts10 for cotton were interested to start farming (see Flintan 

and Tamrat 2002, Clapham 2006). Wonji Shewa and Metahara Sugar Factories started operation 

in 1968. A year later, in 1969, the Awash National Park, which covers 803–830 km2 area11, was 

gazetted by Notice No. 54. However, the park had already expropriated the land when it was 

established in 1966. The inauguration of the park had displaced Kerreyu and Afar Pastoralists 

from key grazing areas, which are still claimed by the local community. Some important 

timelines in the basin are outlined in Table 2.1. By 1970, several farms were already operating 

around Amibera, Tendaho, Abadir, Nura Era, Melka Sedi, etc. These developments consistently 

denied the pastoralists access to critical water points in the Awash riverbank. The then planners 

deliberately made the basin level water management institutions to support capitalist enterprises. 

One of such motives was the establishment of centralized Water Resources Department in 1956. 

In 1962, the Ethiopian experts visited and emulated valley development approach from the 

USA’s iconic Tennessee Valley Authority (TVA) and founded AVA. This was followed by the 

establishment of the National Water Resource Commission (NWRC) in 1971 to harness water 

resources development in the valley. 

Overwhelmingly, during the Imperial regime (1929–1974) water resources was associated with 

landlordism. During this regime, the landlords grabbed the fertile and suitable lands originally 

under the control of the traditional chiefs and local clans in the Afar and Kerreyu as the quest for 

water in the basin has heighten. Discussion with local elders proved that there was no consensus 

on the water allocation and land appropriations with the state and large-scale farmers due to 

power asymmetry and divergence of interests. An elderly person succinctly puts how power 

matters to access water and land in the 1960s as follows: 

The introduction of all these farms was forceful with little concern and no consensus. We were 

evicted from key grazing zones. For example, when we lost both Metehara for sugarcane 

plantations and Awash National Park area for Imperial’s aesthetic value, we protested and in 

conflict with the state. The response was neither negotiation nor compensation. Instead, military 

force was used and armed conflict was ensued. We were further evicted. As a result, we often 

fought with our neighboring clans to access water and pasture almost every year. 

It is plausible to deduce that water allocation has been in favor of the interest of the state and the 

elite at the ignorance of the riparian. It mainly geared natural resources management policy to the 

                                                           
10 Michell Cotts had capital share of 51% Tendaho Plantations Share Company 
11 Malifu (2006) estimated the area is about 752 km2 while some estimated to 830km2. 
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private and state large-scale farms, which possessed strong institutional backing from the central 

government at the expense of local community. 

Table 2.1. Milestones of major institutional developments in the Basin 

Year Major development  undertaken 

1912 The construction of first hydropower plan on the Akaki River 

1932 Construction of Abba Samuel dam  

1954 Wonji sugar plantation was established 

1956 Water Resources Department was established at National level 

1957 First Five-Year Development Plan (1957-1961) launched  

1960  Koka dam was commissioned and started operation 1961  

1961 British firm, Michell Cotts started operation in Tendaho  

1962 Awash Valley Authority (AVA) was established  

1968 Wonji Shoa and Metahara Sugar Factory was established  

1969 Awash National Park Gazetted 

1971 National Water Resource Commission Established  

1974 Dergue seized the power 

1975  Agrarian Reform Proclamation No. 31/1975 nationalized all farms  

1977 The Valleys Agricultural Development Authority (VADA) was established 

1978  State Farms Development Authority proclaimed  

1981 National Water Resource Commission reorganised 

1987 Ethiopian Valleys Development Studies Authority (EVDSA) was created  

1991  Ethiopian People Revolutionary Democratic Front (EPRDF) held power   

1994 Water Resources Utilization Proclamation decreed  

1993 Ethiopia was restructured into 9 regional states and 2 city administrations 

Ministry of Natural Resources and Environmental Protection established  

1995  New Constitution ratified; Ministry of Water Resources (MoWR)was instituted   

1998 Awash Basin Water Resources Administration Agency came up  

Water Works, Design, and Supervision Enterprise Regulation were established 

1999 Ethiopian Water Resource Management Policy was promulgated  

2001 Ethiopian Water Resources Management Proclamation was decreed   

2002 Investment Proclamation; Water Resource Development Fund and Administration; 

Ethiopian Water Sector Strategy(WSS)  

2005 Ethiopian Water Resources Management Regulation 

2007 Basin Councils and Authorities (BHCA) (Proclamation No. 534/2007) issued  

2008 Awash River Basin High Councils and Authorities decreed  

2009  Irrigation Development Investment Incentives 

2010 Ministry of Water and Energy(MoWE) 

2011 The Awash Basin Authority was restructured with new mandates 

2013 Ministry of Water, Irrigation, and Energy(MoWIE) 

2015 Ministry of Water, Irrigation, and Electricity(MoWIE) 

Source: Own synthesis. 

In 1974, the socialist regime (1974–1991) seized power with coup d’état. It ended the 

landlordism flourished during the Imperial Era through radical land reform12 in favor of the state 

                                                           
12 The core of the reform was to serve as public trustee. It abolished all existing customary and formal rights to land 

and water. Ownership of these resources is vested in the state. The state has the power to redefine property rights 

and access to land (Dessalegn 2007) 
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and peasants. All private farms and plantations in the basin were expropriated, nationalized, 

reorganized, and re-established under the new institutional arrangement. The Provisional 

Military Administration Council (PMAC) had issued Proclamation No.142/1978 for the 

establishment of the State Farms Development Authority to coordinate and administer the large-

scale state farms (1978). Almost all these farms were in the AwRB. Nevertheless, the farms were 

not efficient under new institutional settings. As a result, some of the irrigation schemes were 

abandoned due to siltation and poor management. One of the experienced consultants regarding 

institutional issues in the basin vividly explained that the situation of water management was 

totally wasteful. He substantiated that  

Since 1962 there were several large-scale farms attracted by the basin’s suitability for irrigation. 

During the socialist regime all lands, including commercial farms, were nationalized in the 

Upper, Middle, and Lower sub-basins. They became state farms. The water use of these farms 

had been inefficient. The trend continued even after privatization of some of these farms because 

there were no strict rules governing them. The farms had only taken into account the output not 

the input- water and land quality. Sadly, there was also no vibrant, functional, and responsible 

body regulating the water use system. As a result, thousands of hectares were abandoned. The 

reclamation of some of this land had incurred huge costs. 
 

The socialist regime was overthrown in 1991, since then, the coalition of political parties, the 

Ethiopian People Revolutionary Democratic Front (EPRDF), has ruled the country for the last 26 

years. It is striving to support the expansion of agro-industries and plantations in the basin, and to 

this end, several institutions were restructured. The new constitution, policy, and administration 

were introduced. Moreover, decentralization policy and institutional reforms were initiated since 

the 1990s. One of such reforms was to put water resources institutions in place, as we shall see in 

the subsequent sections of this paper.  

The current government has been expanding state-owned large sugarcane plantations such as 

Wonji, Methahara, Kesem, and Tendaho to meet the growing need of sugar, as well as to 

generate income. It has been privatizing some state farms in the basin. The political doctrine of 

‘democratic developmental state’ has encouraged the expansion of several irrigated large-scale 

cotton, floriculture, horticulture, cereal farms, and industries. As a result, water resources 

competition, scarcity, and misuse are growing. The rivers and basin environs are polluted. The 

water flow is diminishing. Water distributions and allocations of water resources for various 

purposes remain unregulated. Gradually, water resource is deteriorating that the basin is not in a 

position to provide sufficient water on a sustainable basis. 
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In summary, the institutional settings in the past had commonality in terms of centralizing water 

resource management similar to the observation of Keeley and Scoones (2000). These 

institutions were affiliated to particular political ideology. The development projects had 

undermined the livelihood of the local community due to underdevelopment of water institutions 

in the basin. The development projects so far implemented were highly contested socio-

politically and environmentally (Flintan and Tamrat 2002). Institutional changes were 

overwhelmingly discontinuous. Such institutional arrangement has been persisting water scarcity 

and stress, droughts, and flood incidences. 

2.4.2. Water laws: constitutions, proclamations, and regulations 

This section reviews the water-related laws since the 1960s and identifies the gaps in terms of 

ensuring water security with a particular focus on the basin.  

The 1960 Ethiopian Civil Code: It comprised a riparian right doctrine whereby a landowner 

whose land was crossed or bordered by flowing water had the right to use water. This law 

provisioned the ownership and use of water for different activities such as domestic, irrigation, 

hydropower, and industrial uses. The civil code was meant for allocating water under 

circumstances where potential disputes might arise between upstream and downstream users. 

Such a doctrine was inadequate as the demand for water for various purposes increased. As a 

result, later on, it was replaced by the government authorities responsible for water resources 

management to plan and allocate its uses (Tamrat 2004). 

Water Resources Utilization Proclamation No.92/1994: The first formal water law was officially 

promulgated in 1994 by Transitional Government of Ethiopia (TGE) under Water Resources 

Utilization Proclamation No. 92/1994. The proclamation emphasized water use permit. It mainly 

focused on the permit system for water utilization. The proclamation aimed to benefit investors 

and developers. It did not have any provision for IWRM. The presences and roles of 

Multistakeholder were unrecognized. Consequently, this proclamation was never implemented 

due to its inherent weakness in addressing fundamental issues regarding the country’s water 

resources management. For example, it did not take into account a river basin as the appropriate 

planning unit. It also lacked institutional backing to implement and enforce the law. Thus, the 
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decree of the proclamation was ‘to put the cart before the horse’. As such, the law was not put 

into practice and later on repealed by Proclamation No. 197/2000. 

The 1995 Constitution: In 1995, the new Federal Democratic Republic of Ethiopia’s (FDRE) 

Constitution was decreed. It has been serving as the general political, social, economic, legal, 

and policy framework of all sectors (FDRE 1995). Article 40(3)13 of the constitution stated that 

all natural resources, including water, are ‘a common property of the Nations, Nationalities, and 

Peoples of Ethiopia’. It guaranteed the right to water resources for the citizen. Furthermore, 

Article 44(1) declares that ‘all persons have the right to a clean and healthy environment’. It 

seems to guarantee water security for all citizens. Some experts justified that the major reason to 

keep water under public control is equity. Others insisted that such a property right regime 

facilitates land and water grabbing for the state’s own particular priority (see Bues and Theesfeld 

2012; Behnke and Kerven 2011) that water uses can be abused. In general, the constitution has 

recognized the right of people to sufficient quantity, quality, and access to water on a sustainable 

basis yet translating it into reality is problematic. 

Ethiopian Water Resources Management (EWRM) Proclamation No. 197/2000: This 

proclamation was decreed to translate water resources development, protection, and utilization of 

Ethiopia to the highest social and economic benefit (FDRE 2000). It echoes that all water 

resources of the country are the public resources. And thus, the proclamation emphasizes that the 

management of the water resources is based on a permit system. Article 7(1) of the proclamation 

reveals that the foremost priority of water use is domestic use (drinking, cooking, sanitation, or 

other domestic purposes) over and above any other water uses. It retains most powers and duties 

of planning, management, utilization, and protection of water resources to the Ministry of Water 

Resource (now MoWIE) with the little tendency of decentralizing. However, the Ministry can 

delegate its powers and duties such as water dispute settlements, inventory of water resources 

and registry of actions, permits and professional licenses, water service fees and charges, and 

water bank protection and prevention of harmful effects to an appropriate body such as basin 

authorities or regional states for the sake of efficient execution of its duties. Moreover, the 

proclamation encourages the establishment of WUAs to utilize water for productive uses based 

                                                           
13 The number outside and inside the bracket represents Article and Sub-article of the particular law, for example, 

40(3) here represents Article 40 of Sub-article 3 of the FDRE Constitution. 
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on their initiation and the will of the users. Hitherto, the proclamation has been used as a legal 

framework for overall resources management in Ethiopia. 

Ethiopian Water Resources Management Regulation No.115/2005: After five years of silence on 

how to implement EWRM Proclamation, the Council of Ministers issued the regulation with the 

objective of providing detailed provisions for the effective implementation of Proclamation 

197/2000, which left many of its general provisions to be elaborated by further regulations. The 

regulation has detailed the permit systems, water quality control, water users’ cooperative 

societies, fees and charges, dispute settlement, and other miscellaneous provisions (FDRE 

2005b). For example, the utilization of water resources that causes a negative impact on the 

environment that failed to meet the provisions of Environmental Impact Assessment (EIA) 

Proclamation No. 299/2002 and Pollution Control Proclamation No. 300/2002 could lead to the 

termination of water use permits. The regulation listed down 21 types of permit fees yet it did not 

outline any fee for water use charges or release of waste into water resources. Superficially, the 

regulation is committed to environmental goals. 

The regulation still maintains the status quo of the Ministry with key roles and responsibilities. 

For example, the Ministry organizes and registers water users’ cooperatives for medium- or 

large-scale irrigations. Regional state or a city administration organ is responsible for small-scale 

irrigations, but the information should be transmitted to the Ministry. Similarly, the Ministry is 

accountable for arbitrating water conflicts if they may arise. Sadly, grassroots level customary 

institutions and organizations are side-lined. These institutions are believed to better understand 

where real contestations are in situ without necessarily being intervened by the highest 

government organs. In addition to grassroots level, also called informal or customary institutions 

are more accessible than the formal legal system. Table 2.2 succinctly summarizes major water 

laws and their purposes and limitations applicable to AwRB. 

River Basin High Councils and Authorities (BHCA) Proclamation No. 534/2007: The 

proclamation is meant to implement IWRM through the river basin planning approach. It is 

hoped to serve towards the effective, efficient, and sustainable management of water resources. 

The proclamation recognized 12 river basins of Ethiopia including AwRB. The BHCA has the 

highest powers and duties serving as the secretariat of the basin authority. The law has 

transferred some of the powers of the MoWIE to the basin authorities and regional states on the 
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intention that the later could implement IWRM more effectively. Yet, it is vague whether the 

BHCA is the highest decision-making body for the river basins because it is not functional. 

Table 2.2.Water law, purposes, and limitations from perspective of Awash Basin 

Water law Purpose and nature Main Limitations as seen by authors 

1960 Civil Code of 

Ethiopia  

Premised on the riparian rights 

doctrine. 

It could serve to settle disputes might 

arise between upstream/downstream users 

but difficult to implement.  

Agrarian Reform 

Proclamation No. 

31/1975 

Redefined property rights and access 

to land; gave the state as the trustee of 

the people 

Rights holders had only use rights of the 

land and water they had accessed. The 

private sector was denied  

Water Resources 

Utilisation 

Proclamation 

No.92/1994 

Focused on the permit system for 

water utilisation  

Side-lined the presence and role of multi-

stakeholders; accorded primacy to 

investors and developers and thus not 

implemented  

 

The 1995 Constitution 

  

Provided broad framework that water 

is a state property and provision of 

clean and healthy environment for all 

Basin organisation was not recognised; 

customary water institutions were 

bypassed; blurred the roles of  the federal 

and regional governments  

Water Resources 

Administration Agency 

Proclamation No. 

129/1998 

Meant to coordinate, administer, 

allocate, and regulate the utilisation of 

surface water resources of the Awash 

basin 

Headquartered at Amibara; no clear 

budget sources; limited human capacity; 

the agency hasn’t survived and re-

established and restructured  

 

Ethiopian Water 

Resources Management 

Proclamation No. 

197/2000 

Aimed to put the water resources of 

Ethiopia to the highest social and 

economic benefits for its people 

through appropriate protection and due 

management; introduced RBOs and 

IWRM approaches 

The Ministry centralized major 

responsibilities though it can delegate to 

region or a basin authority; permit 

systems (pollution control) standards are 

vague; ignored customary water 

institutions 

Ethiopian Water 

Resources Management 

Regulation No. 

115/2005 

Detailed the implementation of the 

Proc. No.197/2005 such as the permit 

systems, water quality control, water 

users’ cooperative societies, fees and 

charges, dispute settlement,  etc. 

Delayed for 5 years between the 

publicizing of the Proclamation and 

Regulation; centralized key powers and 

duties such as permit system and conflict 

arbitrations or conflict resolutions  

 

River Basin Councils 

and Authorities 

proclamation No. 

534/2007 

Need for technical support to the Basin 

Higher Council (BHC) and MoWIE on 

dispute settlement, allocation and use 

of water resources in the basin; 

promoted IWRM through river basin 

authorities  

Overlapping roles and responsibilities 

with regional states,  AwBA, the MoWIE, 

and BHCA, which may cause 

controversy; fragmentation of 

responsibilities and inadequate 

coordination with water-related sectors 

Source: Own Synthesis 

Customary water by-laws: Customary institutions are essential when considering water as 

common goods or public goods (Dessalegn 2007). Since unmemorable time, they have been 

engaged in water resources use, allocation, distribution, regulations, and conflict resolutions. 

Nevertheless, the formal water institutions have not recognized them. For instance, Bruns and 

Meinzen-Dick (2005) believe that the inclusion of customary institutions in the modern 

constitution enables the public officials to manage public affairs through understanding the value 
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systems that govern the indigenous politico-social institutions. It is, thus, evident that there are 

realities of water right-related convergences between customary and modern water institutions 

for sustainable water resources management. The customary institutions have an immense role in 

water resources management and are proven to be resilient. They govern grassroots level 

working rules and regulations. The typical examples are the Konfi system of Borena Oromo 

(Tache and Irwin 2003), which have been managing water resources under both surfeit and 

scarcity. Such practices are not recognized as a key institutional arrangement for water resources 

management by formal institutions in the basin. 

We came across that there are both collective and group rights over water use. WUAs are a 

group ownership mainly for irrigation purpose and hence recognized by water laws. Still, an 

individual can store/harvest water and own water resources for any kind of use. In the basin, 

local level conflicts over water allocation and use are prevalent, which are often settled by clan 

elders. Such institutional arrangements facilitate amicable access to water and grazing areas.  

Furthermore, the perception of the experts showed that roles of customary institutions are 

numerous. These institutions uniquely involve the local community, resolve water-related 

conflict, mediate equitable resources access, and empower women and disadvantaged groups. In 

addition, when the formal water resources policy fails to function to meet the interest of the 

voiceless, customary institutional arrangements have magnificent roles at the grassroots level. 

Field evidence reveals that the tradition of consulting these institutions as pertinent stakeholder 

remains weak. As a result, ground level implementation of the formal water institutions is 

challenging. The aspirations to instigate IWRM in the basin without the premise of local 

participation are unlikely that top-down institutional crafting is unsustainable and would shortly 

obsolete. The formal arrangements may exist on the paper can but be never implemented on the 

ground. They are particularly ineffective to resolve escalating conflicts among the plantation 

farms, pastoralists, as well as small-scale commercial farms during the water scarce season. 

Therefore, a systematic means to address the source of conflict require recognizing customary 

institutions. 

We believe that any water institutional crafting should unleash the potential of customary 

institutions. The typical example in the particular basin is the Mallaqa Bishaanii (water 

budgeter) in the Fentalle area, which manages from water acquiring to utilization (Box 2.1). 
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Similarly, Yewuha Abbat (Father of water) in the Amhara region of north Shewa can be cited as 

successful customary water resources managers. It is an elected committee, which is responsible 

for community-based small-scale irrigation schemes water resources distribution/allocation. This 

committee is an informal arrangement. However, some Yewuha Abbats have evolved into formal 

WUAs. Both of them determine the irrigation interval, rotation, timing, and resolve conflicts 

among users. The committee has governing by-laws. Their decisions are respected. The major 

criteria for water allocation are usually based on the size of land. When the water supply 

decreases in the dry season, usually between April and May, Yewuha Abbat is responsible for 

water reallocation depending on the available water to avoid conflicts.  

Box 2.1. An illustration of customary water institution in the Awash basin. 

A committee drawn from the local elders called Maallaqa Bishaanii is responsible for day-to-day water 

access of all people. It is quite similar to WUAs. Maallaqa Bishaannii is responsible for day-to-day 

water allocation, distribution, conflict management, and determining priority for the users. It has 

equivocal on decision-making and administers all aspects of water access. This is the mechanism that 

helps the community to secure water event under scarcity. The Maallaqa Bishaanii checks to the extent 

possible that every drop of water is properly managed. It is accepted by all members of the community 

and democratically elected members. The committee is unidentified. It can be toppled when it 

misbehaves, for example, biases and impartially in water allocation and distribution committed. The 

Maallaqa Bishaanii allocated water equitably irrespective of economic, social, and gender disparities. 

The allocation is solely based on the wisdom and observation of the Maallaqa Bishaanii and crop water 

demand. Besides, it has a responsibility to negotiate with large-scale plantations over water access in 

case water access is blocked. Representing the need of the community, such arrangement addresses the 

problem of water to the district and the factory. Such traditional water allocation mechanism has a long 

history in Hararghe- an adjacent Zone. The Maallaqa Bishanii is not paid formal salary but it collects 

fines from violators of rules and regulations. This money can be used for the operating expenses of the 

Maallaaqa Bishaanii upon the decision of the local elders. The members enjoy the privilege to serve 

their society not the payment. Maallaqa Bishaanii is transparent and accountable to local community 

not to the local government. However, it works with all walk of stakeholders including government, 

sugarcane plantations, and households. 

Source: Own data 

It is possible to harmonize customary water institutions with the formal water law. However, the 

institution should be demand-derived rather than induced externally. The formal institutional 

arrangement can provide the legal and capacity backing while customary institutions play critical 

roles in water allocation, distribution, conflict resolution, and policy implementation at the local 

level. Largely, the recognition of customary institutions is very useful for effective water 

resource management. Furthermore, the stake of the local community could complement the 

effort to establish IWRM activities at the basin scale. 
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Gaps in water laws: The overall evaluation of the experts revealed that water laws are 

centralized. In addition, the legal provision underestimated the role of customary institutions and 

the participation of the local community in water resources development and management. In 

fact, the impact of previous and existing water laws in addressing efficient and equitable water 

use in the basin is questionable. Some key informants questioned whether the law itself should 

be revised or not. On the one hand, there are several issues that the existing laws do not address 

such as the role of customary right, conflict resolution in trans-regional context, EIA and 

reviews, permit systems, among others. On the other hand, the proclamations and regulations are 

sporadically implemented and enforced by the AwRBA as RBOs. Hitherto, the permit system 

does not establish the water fee and use charges. Finally, water laws have lacunae in addressing 

emerging contexts such as climate changes, urbanization, population, and economic growths. 

2.4.3. Water policy, strategy, and programs 

Ethiopian Water Resource Management Policy: In 1999, Ethiopia has devised water policy for 

the first time to promote the socio-economic development of the country. It ostensibly urged to 

resolve the overarching problems of water insecurity across the country. The policy came up 

with the overall goal of enhancing and promoting all national efforts towards efficient, equitable, 

and optimum utilization of available water resources of the country for the significant socio-

economic development on a sustainable basis (MoWR 1999). The policy encourages step-by-

step institutional crafting following the principles of IWRM. It advocates the river basin as a unit 

of planning. Its content is superficially quite comprehensive. It introduced RBOs as the 

fundamental planning unit for entire water resources management. The principle of water 

resources development, use, and allocation is mainly centered on the permit system. All uses 

require licensing from relevant government authority on the belief that the permit-oriented water 

management could create fair distribution and sustainable use. 

The policy-making process was criticized for centralizing most powers and duties regarding 

water resources management. It also provided little space for the involvement of ‘external body’ 

such as donors, private sectors, Civil Society Organizations (CSOs), NGOs, as well as the local 

community in the process. The policy recognized that these stakeholders have practical roles in 

water supply and sanitations (WATSANs), small-scale irrigation development, organize, and 

train WUAs at the community level. They also provide technical and financial supports to the 
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water sector. Notwithstanding, at the time of policy drafting, these stakeholders were not part of 

the policy advocacy or had no space to generate policy ideas. The Ethiopian policy-makers were 

not comfortable to the involvement of these stakeholders in the policy-making process. They 

rather argued that policy-making is the question of ownership albeit; not all owners must be 

involved. Regarding the involvement of NGOs, CSOs, and donor agencies, they qualify their 

justifications by stating that ‘the policy was meant for Ethiopia and thus the Ethiopian citizenry 

need to be consulted primarily’ with the presumption that the NGOs and donors are external 

bodies. 

Table 2.3. Water related policies, focus area, and their limitations  

Related policies, 

strategies and plans 

Focus area Main limitations regarding water as 

seen by the authors 

The Sustainable 

Development and 

Poverty Reduction 

Program (2000–2005) 

(MoFED 2002) 

Support  water harvesting and 

small-scale irrigation and focus on 

increased water resource 

utilization to achieve food 

security; promote decentralization 

of service provision 

Quite ambitious but did not ensure 

stakeholders’ participation and 

strengthen partnerships; water 

committees, water boards, and WUAs, 

professional and civic associations 

established but not sustained.  

Plan for Accelerated and 

Sustainable Development 

to End Poverty (2005–

2010) (MoFED2006, 

2010) 

Centered on water supply and 

sanitation, as well as irrigation as 

a means to achieve water security 

Dysfunctional water schemes were 

20%; rush to achieve food security but 

limited investment in small-scale 

irrigation  

Growth and 

Transformation Plan 

(GTP) - I (2010-2015) 

(MoFED 2010). 

Develop irrigation agriculture; 

intensify the use of water and 

watershed management; increase 

overall potable water coverage 

Ambitious nature and controversy of 

data and indicator; insufficient 

capacity building for local community 

and lowest echelon of government 

structures.   

Growth and 

Transformation Plan-II 

(2015-2020) (NPC) 

(2015)  

Increase water supply and 

sanitation , irrigation 

development; it sets new standard 

regarding water supply  

 The issue of implementing IWRM is 

overarching  

Source: Own synthesis  

Above and beyond, the policy provided a framework to implement water resources management 

and development for river basin management as a whole. It calls for ‘appropriate institutional 

framework from the national to the regional and lowest administrative levels in accordance with 

the evolving forms of decentralized management’ (MoWR 1999). Similarly, there are sector-

specific policies and strategies, which are consistent with the specific water policy as described 

in Table 2.3. Yet, the policy alone could not guarantee water security unless it is usable and 
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implementable on the ground. What most matters is the involvement of pertinent stakeholder, 

ownership, and efficient institutions to translate the policy statements into action. 

Water sector strategy and programs (WSDP): National WSS followed the policy in 2001 in 

order to implement and cascade down the policy intents into strategic directions. Consistent with 

the policy, WSS was a road map for IWRM. It took into account basin, sub-basin, inter-basin 

transfer, and other possible hydrological boundaries (MoWR 2001a). Water harvesting and 

watershed management practices were treated as a key instrument to achieve water security, 

which was barely emphasized in the policy. It also gave utmost water allocation priority to 

WATSAN and water for livestock. Waters for irrigation, hydropower, and environmental water 

flow have given secondary importance. 

In order to translate WSS into programmatic context, WSDP was designed in 2002. The program 

was formulated for a 15-year period with three major priority areas: water supply and sewage 

(2002–2006), irrigation and drainage (2007–2011), and hydropower development (2012–2016) 

(MoWR 2002). Similar to water laws, the policy, as well as the strategy, the program stressed the 

basin as a planning unit for the development and management of water resources. The program 

was also harmonized with the Millennium Development Goals (MDGs) related to water, which 

aimed to halve the proportion of people without sustainable access to safe drinking water by 

2015. Moreover, the program emphasized the creation of an appropriate legal and regulatory 

framework to enforce the policy and strategy, establishing seven basin authorities, reorganizes 

the MoWR, and strengthening of regional institutions for sustainable water resources 

management. Nevertheless, the program has achieved little regarding institutional reorganization 

and capacity building as an enabling environment. For example, of the seven river basin 

authorities planned to be established, only the Abbay Basin Authority, the Awash Basin 

Authority, and the Rift Valley Lakes Authority were realized. 

Gaps in the policy, strategy, and programs: A dynamic and functional basin institution needs a 

decentralized and active management, administration, and involvement at all levels because the 

basin is a political unit as much as a natural unit (Warner et al. 2008). The policy insisted that the 

hydrological unit is a prerequisite for IWRM; however, it is not welcomed by regions. As such, 

IWRM is not implemented nearly for two decades in the basin context. The policy did not clearly 

address different interest groups for judicious water allocation. At the grassroots level, the 
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involvement of relevant stakeholders was found to be minimal. At the higher decision-making 

level, AwBA attempted to bring together the stakeholders. Yet, it is far from creating 

coordination and networking. The authority reasoned out financial and human resource 

constraints for the shortcomings. Based on field observations, in a nutshell, all issues of water 

resources allocation, distribution, use, and regulation are not properly shaped to fit efficient, 

equitable, and ultimately holistic and integrated basin management. Consequently, the policy, 

strategy, and programs are more of rhetoric than action in the context of this basin. 

2.4.4. Water administration 

The imperial period (1929–1974): Historically, the administration of water resources in Ethiopia 

in general and in the AwRB, in particular, was haphazard and uncoordinated. Several line 

ministries and government bodies were involved but never integrated or harmonized their plans 

and implementations. In order to alleviate this problem, AVA, the first water resource 

administrative body, established under the IGE general notice No. 299 on 23 January 1962. It 

meant to (1) administer water use and water rights; (2) coordinate the activities of all government 

organs; (3) construct and administer dams and canals; (4) allocate water for irrigation and other 

purposes; and (5) fix and collect fees for the use of water and other facilities in the Awash Valley 

(IGE 1962). 

The prime aim was to support import substitution industrialization through increasing production 

and expanding agro-processing. The water and land rights were basically guaranteed bundles of 

the right to the landlords and developers. They can appropriate, own, transfer, or use water to the 

best of their interests and priorities. Such administrative mechanisms dispossessed the 

pastoralists and ago-pastoralists from wet and dry season grazing lands. These lands were 

traditional water points with appropriate moisture, which are suitable for cultivation. An 

informant noted that the claims over these lands are still surfacing in the community. For 

instance, the conflicts that often erupt among the pastoralists on access to pasture and water, 

particularly during the dry season are traced back to such historical antecedence. Another key 

informant added the pastoralist who often moves seasonally to escape from malaria infestation 

was confined to high malaria-sensitive areas. The introduction of such an estate has also brought 

schistosomiasis (Taddese et al. 2005) and other water-related diseases. 
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Generally, the AVA as a basin institution failed to coordinate different entities who were 

interested in water resources management. For example, Ministries of Agriculture, Health,  

Interior (municipalities), Foreign Affairs, Public Works and Water Resources, Transport and 

Communication, Ethiopian Light and Power Authority, and Addis Ababa Water and Sewerage 

Authority have had some sort of stake in the water resources issues but never acted in 

coordination. 

On 27 October 1971, IGE issued Order No. 75/1971 to establish NWRC under the Ministry of 

Public Works and Water Resources. The overall mission was to improve water administration. 

One of the roles of the commission was to create coordination among different policies, plans, 

and activities of pertinent stakeholders. It aimed to regulate water use; to review plans and 

activities and keep them up-to-date regarding water resources; and to ensure that the various 

development programs are in line with the overall country’s socio-economic development and 

changes. Moreover, the NWRC was expected to operate water resources development, 

allocation, licensing, collecting water rates, and authorizing construction of water laws in 

accordance with the laws (IGE 1971). 

The commission came up with the idea of Water Districts and the creation of Water Authorities 

to administer and plan water resources. The creation of such institutions was expected to move 

water administration from complete centralization to at least a semi-decentralization stage. It was 

also hoped to strengthen and expand basin planning principles based on hydrological boundaries 

and thus a basin authority approach similar to AVA. The commission recognized coordination 

problems among government institutions and the keen need of RBOs for water administration. 

However, because of the inadequacy of financial resources, the problem of organizational and 

institutional settings, the lack of commitment to accept nationally devised public institute 

coupled with the downfall of the IGE by the 1974 revolution, NWRC has realized little. Later on, 

NWRC was demolished. 

Over the period, water resources administration assumed the feudalist ideology of the Imperial 

regime. The regime has instigated the capitalist system and put institutions to fit the interest of 

capitalists. Most farms in the basin were owned by elite Ethiopian entrepreneurs, members of the 

royal family, and foreign businessmen who run commercial irrigation schemes (Said 1998). The 

water administration was geared to these interest groups. It meant neither for sustainable water 
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resources development and management nor any concern for the majority of the poor pastoralist 

and peasantry. 

The socialist regime (1974–1991): The 1974 revolutionary decree came up with the socialist 

ideology of nationalization of private property, land reforms, and private property appropriation 

in favor of state under the Agrarian Reform Proclamation No. 31/1975. In 1975, Ethiopian Water 

Resource Development Authority (WRDA) came to existence under the auspice of the Ministry 

of Mines, Energy, and Water Resources with three agencies under its umbrella, that is, Land and 

Water Studies Agency, Rural Water Development Agency, and Urban Water and Sewerage 

Agency (Gizaw 2004). The new institutional arrangements were meant to serve the socialist 

ideology. They intended to facilitate the transformation of agricultural and agro-industrial 

activities in the Awash Valley. The institutions subsequently reorganized into state-run 

enterprises and expansion of state farms throughout the country.  

The socialist regime accused peasant agriculture and pastoralists as the reason for food shortage. 

Instead, the government planned state farm development. In pursuant, Valley Agricultural 

Development Authority (VADA) was formed. The AVA retained its responsibilities to manage 

the Valley until 1977 when the Awash Valley Development Agency (AVDA) was established by 

proclamation No. 118/1977. VADA and AVDA were merged into NWRC under WRDA. VADA 

has given the power and duties to coordinate, regulate, and supervise the development and 

utilization of land and water resources of the basin for agricultural development. It has similar 

powers and duties, as AVA except its jurisdiction was limited to water resources. AVA’s 

responsibilities include all resources and its authority covered the whole country. In order to 

avoid institutional conflict between AVA and VADA, AVDA was formed. The AVDA’s power 

had diminished as compared to that AVA had enjoyed though all assets and facilities owned by 

AVA were transferred to AVDA. The AVDA periodically reported to the VADA on the 

development of the basin (Gizaw 2004). 

On 7 November 1981, the socialist regime reorganized the water sector administration and 

created a new NWRC. The reorganization dissolved AVA and created new four departments. 

Namely WRDA, Ethiopian Water Works Construction Authority (EWWCA), Water Supply and 

Sewerage Authority (WSSA), and National Meteorological Service (NMS). The NWRC was 

accountable to the office of Prime Ministries (MoWR 2001b). WRDA has engulfed AVA and 
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stood as the semi-autonomous authority under the supervisory authority of the NWRC. Its major 

responsibilities were to conduct studies concerning water resources utilization, administration, 

regulation, protection, and allocation of the nation’s domestic water resources were conformable 

to the government policy and plan. The AVA was put under the jurisdiction of WRDA to 

manage, administer, and development of the basin. It was unfortunate that WRDA achieved little 

of its roles and responsibilities owing to financial constraints and lacunae of qualified 

professionals.  

The eagerness for efficient utilization of the basin was so heightened that the government of 

Ethiopia decreed proclamation No. 318/1987 on 25 July 1987 to establish a new institution 

called Ethiopian Valleys Development Studies Authority (EVDSA) with four key purposes. 

Some of them were similar to what had been given to AVA and WRDA. In short, it is ‘an old 

wine in new bottle’. The roles of EVDSA were to: (1) undertake studies; (2) plan valleys 

(including Awash) based on the studies and researches; (3) conduct studies and researches for the 

protection of the environment; and (4) conduct studies and research pertaining to Transboundary 

Rivers. One of the administrative challenges of EVDSA was to achieve desirable coordination 

for proper water resources allocation, particularly the development of irrigation and other uses 

(PMAC 1987). Nevertheless, several mandates of the EVDSA had no institutional backing and 

failed to coordinate among key stakeholders. Several proposed professions were unstaffed 

including the Deputy General Manager. Much of the plans were not realized. 

In sum, the socialist regime’s water administrations have favored the state farms and institutions. 

The water administration had also operational difficulties. There were resistances and conflicts 

between the local community and the farms. The sense of ownership was not built especially 

with the local chiefs and the central government. Sadly, the farms were inefficient compared to 

pastoralism. The state farms incurred huge costs. For example, Said (1994) calculated that in the 

1980s the pastoral system yielded USD 33.14/ha/year net revenue compared to the loss of USD 

119.81 irrigated cotton production. The state subsidizes USD 53 for each quintal of lint cotton 

produced. In addition, the farms have been blamed for the negative externalities such as the 

disruption of socio-cultural life, increased vulnerability to drought and famine, salinization of 

soil, negative side effects of the agrochemicals used, and for other impacts on the environment. 
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The current regime (1991 to present): EPRDF seized power overthrowing the socialist regime in 

May 1991. The new institutional arrangement dissolved NWRC in 1991. It also demolished the 

authorities under the umbrella of NWRC except for EWWCA and EVDSA. The Ministry of 

Natural Resources & Environmental Protection was established in 1993 under Proclamation No. 

52/1993. EWWCA and EVDSA were made accountable to the Ministry.  

In 1995, under the political and administrative restructuring of the country, as well as the new 

Constitution, the MoWR was established in August 1995 by Proclamation No. 4/95 as a federal 

institution. It issued water resource management policy, proclamations, and regulations for best 

use of the country’s water resources. The proclamation 471/2005 defined the powers and duties 

of the Executive Organs of the state (FDRE 2005a). The powers and duties of the MoWR 

include: to undertake basin studies and determine the country’s ground and surface water 

resources potential; to determine equitable allocation and utilization of water bodies; to 

undertake studies and negotiations of trans-in-boundary and transboundary water bodies; to 

promote the expansion of medium and large-scale irrigation dams; to issue permits and regulate 

the construction and operation of water works; and to administer dams and hydraulic structures, 

among others. 

The new political order has called for the devolution and decentralization of water resource 

institutions. To this end, Water, Minerals, and Energy or Water Resources Development Bureaus 

were established at the regional level. Likewise, Water Resources Offices were structured at 

zonal and district government structures. However, the Ministry held a special responsibility for 

water resources development and river basin planning. Thus, all water resources management 

including basins, development, and capacity building is under the Ministry with some scopes of 

delegating the basin level water administration to the Basin Authority or the regions. The 

decentralization policy, which began in 1995, was so apparent that it could not determine the 

optimum utilization and allocation of the water resources in river basin context. It was also not 

sufficiently cascaded down to appropriate levels. The key powers such as water resources 

administration, permit system, and capacity building were centralized. The Ministry carried out 

several master plans and project studies and came up with useful data for basin planning and 

development. 
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One of the determinations to administer the Awash basin was started with the establishment of 

the Water Resources Administration Agency under Proclamation No. 129/1998 on 10 November 

1998. The proclamation aimed to coordinate, administer, allocate, and regulate the utilization of 

surface water resources of the Awash basin. It was an autonomous public agency having its own 

legal personality and accountable to the MoWR. The agency was given a dozen of powers and 

duties to exercise its overall managerial and monitoring activities in the entire basin (FDRE 

1998). The roles given to the agency are almost similar to its predecessor, AVA, with more 

challenges of dealing with regionalization and growing water stress and scarcity. The agency was 

headquartered at Amibera. Its mandate did not include the whereabouts of groundwater similar to 

previous administrative arrangements. It has no clear budget sources on the assumption that the 

agency generates its own income from water charges and service fees collection, as well as 

donors and NGOs. However, the agency suffered both financial, human capacity, and structural 

limitations that it revoked in 2008 by Council of Minister’s Regulation No. 156/2008. 

In 2008, the AwBA was re-established by the Council of Ministers Regulation No. 156/2008 

with administrative and regulatory roles. It has also been given small operational mandates such 

as the maintenance of primary irrigation canals. The Authority was restructured according to its 

new mandates in 2011. It has now a budgetary allocation from the government to pay employee 

salaries of more than 700 workers governed by the civil service law. The Authority has the 

vision to see a model river basin in which comprehensive and IWRM would be ensured. Its 

mission is to ensure a sustainable, comprehensive, and integrated water resources system through 

planning, studying, and researching with the participation of stakeholders. The Authority has set 

values geared towards IWRM.  

The Awash Basin High Council and Authority of Council of Minsters Regulation No. 156/2008 

was decreed. It was based on the Proclamation No. 534/2007. The AwBA has given powers and 

duties of planning, administering, coordinating, and managing water resources through initiating 

policy measures, undertaking activities, projects, and interventions, issuing permits, information 

management, developing and using a river basin model, giving advice and technical support to 

BHCA, setting up a forum for effective networking among stakeholders, and collecting water 

charges from users (FDRE 2007). However, AwBA is complaining that given the powers and 

duties, the budget allocated by the government is too scanty to carry out administrative activities 
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and regulatory roles. To date, the Authority only administers and issues water permits. It collects 

water charges only from large-scale irrigation schemes found along the main Awash River. The 

collection of water use fees and charges are based on the volume extracted (or demanded) by the 

respective irrigation schemes. The collection of this fee is based on guesswork due to lack of 

automatic recorders/metering. The Authority is striving to put in place IWRM in the basin. Yet, 

the challenges of water insecurity remain. Some of them rolled back from previous regimes and 

others are emerging. 

2.4.5. Power hierarchy and conflicts 

The Constitution of the country is considered as ‘grand law’ of all laws. It guides the entire 

policies. It bestowed powers and functions for the federal government and regional states to 

administer and implement water and other natural resources. The federal government has a 

responsibility of formulating and implementing the country’s policies, strategies, and plans. It 

develops, administers, and regulates the waterways. Likewise, the regional state has the powers 

and functions ‘to formulate and execute economic, social and development policies, strategies 

and plans of the state and to administer land and other natural resources in accordance with 

federal laws’ Article 52(2) (FDRE 1995). Basically, the roles and responsibilities of both federal 

and regional governments are similar with some degree of power asymmetry. The federal 

government has given extended power to determine and administer the utilization of the waters 

or rivers and lakes shared by two or more regions. This legal framework puts the AwRB under 

the federal government yet the constitution did not indicate that RBOs could be established. 

More than a dozen of powers and duties were conferred to the basin authorities by BHCA. In 

return, the basin authorities are expected to provide technical support to the BHCA. The MoWIE 

is responsible for dispute settlement, allocation, and use of water resources in the basin. The 

BHCA settles conflicts that might be aroused between regions and coordinated among the key 

stakeholders. Precisely, the key powers and authorities to implement the water laws in the basins 

are limited to BHCA and the MoWIE. One of the limitations of the water laws is the lack of 

delineating the powers and authorities of the basin authority and the regional states. The other 

pitfalls are the ambiguity of hierarchy of water use permit that the MoWIE, regional states, and 

AwRBA are issuing. The permit system is contentious with regard to the mandates given to the 

basin authority vis-à-vis regional states. 
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Apparently, the point of controversy between the regional and federal governments is rooted in 

the interpretation of the constitution and the water policy. Regional states believe that the powers 

and duties of the basin authority are unconstitutional because they conflict with the powers and 

duties given to the regional states as stated in the Article 52 of the constitution of the country. An 

interview with an official from Oromia Water, Mines, and Energy Bureau is an illustration of the 

conflicting powers and duties operationally between the two institutions: 

The Awash basin authority is not practical from a regional point of view whatever powers and 

duties were given to it. I am curious that the implementation of the duties and powers could raise 

conflict between the region and AwRBA because there are no clearly defined boundaries of 

power and duties over water resources governance between the two organs. As the demand and 

interest on the basin increased and priorities unmatched, the confusion is already emerging. The 

interests and operational plans may also overlap and/or in conflict. For example, the region has 

been providing permits for all water uses in the Awash tributaries except on the main Awash 

river. The region is not accepting the basin based administration of the water resources in the 

Awash River to allocate water. The coordination and cooperation among the region, the Ministry, 

and BHCA remain vague. 

Leaving this as it is, water institutions have some sort of intra-governmental responsibilities that 

could be helpful for a domestic river like Awash. At the national level, MoWIE Basin 

Directorate is in charge of the overall water resources management such as surface water, 

groundwater, recycled water, environmental, and water resources quality. Nonetheless, the 

Ministry can delegate responsibilities to the Regions and River Basin Authority. As a transitional 

echelon, the Zonal government has a limited role on groundwater, surface, or recycled waters. 

Moreover, the engagements of zonal offices are very limited regarding water pollution and 

quality control. The district and Kebele levels government structures have the power to manage 

surface water, groundwater, environmental management, and water quality control. In reality, 

they lacked financial and human resource capacity to realize it. It seems that the powers are 

concentrated and centralized at the higher government structures with few devolutions. 

In this paper, we attempted to understand the level of participation, accountability, and 

responsibility, as well as conflicts of power among water institutions at various levels. It is 

intended to shed light on how they actually perform from viewpoints of water experts and local 

communities. The accountability of executives and officials to the state and to the people is an 

important aspect of water institutions. It mitigates ‘wrong or non-implementation’ of the water 

laws, policies, and strategies (Saleth 2004). It also resolves conflict at least at the macro level. 

The experts reported that there is no legal provision for ensuring accountability of officials, 
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water suppliers, and users such as indemnity clauses in the water laws or penalty provisions. The 

accountability of water resources is perceived as a mere administrative procedure to govern the 

staffs and to provide services to the clients. 

The AwBA needs to be accountable to at least large-scale farms and projects. The regional, 

zonal, and district levels water, irrigation, and agricultural offices are accountable to rural water 

supplies, and agricultural water needs. In the case for urban water supplies and industries, 

municipalities are accountable. Regarding the accountability of the local community, the 

regulations are users oriented and decentralized through WUAs. The WUAs are accountable to 

the district government with the overall goal of liaising the local water users and the district 

water desk including policy implementations. Moreover, WUAs and the WATSAN committee at 

the community level play magnificent roles in water resources management. Most WUAs are 

evolved from customary practices; however, most of them are fragmented. 

Practically, water resources use and allocation involve multi-stakeholders with heterogeneous 

priorities and interests. Under such circumstances, the bargaining power of the poor and the 

voiceless is limited. For example, most WUAs could not negotiate with large-scale commercial 

farms or state projects or enterprises in the upstream of the basin due to power asymmetry and 

divergence of interests. In addition, the sugarcane plantations, hydropower, urban water 

reservoirs, industries, as well as fruit and vegetable farms are the state’s top priority than local 

users. In the negotiation process, the local community is the ‘loser’ as the state farms are public 

enterprises and the private sectors are the important allies of the state. 

Both the WUAs and customary institutions have a strong sense of accountability to local people 

with a various degree. Overall, the experts rated that the level of accountability of water policy-

maker, allocators, regulators, and users is not effective. The accountability of the officials 

remains vague for water sources, use groups, and users’ categories. Thus, interviews with water 

users and administrators revealed that there is no clear boundary between the state and the people 

concerning the accountability of water resources management. 

The other operationally important provision is the responsibility of water institutions. The 

current conjecture and confusion regarding the responsibility for water resources is the 

underlying factor for the perpetuation of conflicts related to water and land resources in the basin 

today (Dessalegn 2007). There are two sorts of responsibilities in the Awash basin. The first is 
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the responsibilities among different Regions in the basin or interregional responsibilities. The 

second one is intraregional responsibilities, which attempt to define the roles and linkages of 

districts within a given region. The surface and ground waters, environmental issues, water 

quality, as well as pollution control are the responsibility of the national government to ensure 

interregional coordination (Table 2.4). Superficially, the federal and regional government took 

the prime lead for the governance of groundwater in this basin. Yet, groundwater governance is 

either neglected or ambiguous. The urgency and attention are centered on the surface water. It 

seems that the existing division of legal responsibility is not in favor of integrated management 

of water planning and development. Particularly, the issues of groundwater, water quality, and 

pollution control have no legally conceivable property rights. Laws and policies regarding 

pollution permits such as the EIA Proclamation No. 299/2002, Environmental Pollution Control 

Proclamation No. 300/2002, Solid Waste Management Proclamation No. 513/ 2007, and 

environmental standard guidelines are in place but not properly enforced. As a result, interviews 

confirmed that the overall legal provisions in protecting groundwater, as well as water quality are 

either ineffective or environmental law and regulation is unenforced. 

Table 2.4. Intra-governmental responsibility in water laws and policy  

Govt. 

level 

Surface 

water 

Ground- 

water 

Recycled water Environment Water 

quality 

National + + + + + 

Regional  + + + + + 

Zonal  0 0 0 + + 

District  + + + + + 

Local 0 0 0 + 0 

Source: Own data (+=responsible   0=not clear) 

In the process of institutional change and instability, power and legitimacy may move 

hierarchically but it has to allow for participation of relevant actors because participation is a 

sine qua non for sustainable resources management and boost ownership (Matti et al. 2017). 

Participation is seen in terms of engagement in water resources development, distribution, and 

management. The perception of water resources experts showed that the effectiveness of 

participation of various stakeholders varies in the water sector (Table 2.5).  
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Table 2.5. Perception on the level of participations of stakeholders in water resource development, 

distribution, and management in the basin  

Use category Resource Development Distribution Management 

Planning Finance Execution   

Irrigation 

Local user groups High Very high Very low Low Medium 

Large-scale farmers Very low Very low Medium High Very high 

Donors  Medium  High  Medium High Low 

Domestic Use 

Local  user groups High Very high High High Very High 

Large-scale farmers Very low Low Medium High High 

Donors  Very low Low Medium High High 

Source: own data   

Compared to local user groups, the participation of large-scale farmers is low in water resource 

development, planning, and financing. The latter has, however, better execution and distribution 

of irrigation and domestic water uses. This is not surprising as the distributional systems favor 

large-scale farmers (Bues and Theesfeld 2012). The large-scale farmers have little tendency to 

invest in water infrastructure and technology development despite their demand for water being 

high because the farms operate on large tracts of lands and employ significantly more laborers 

compared to small-scale farmers. 

The power and influence of the federal government are tremendously high to allocate and control 

irrigation and industrial use of water followed by regional governments. The roles and influences 

of the Awash Basin Authority are minimal and limited to collect a fee for irrigation maintenance 

from a few large-scale farms. The local and district government actors have a strong influence on 

the domestic water management. Since the formal water institutions do not properly accept the 

power and influence of customary institutions, the customary institutions, in turn, are skeptical 

towards the dominance of formal institutions. The local community contended that the state 

control of water resources merely contributed to social equity. Instead, it created water 

‘capitalism’. The community further argued that putting both groundwater and surface water 

equally under the common property is not fair. Such a mechanism favors powerful stakeholders 

as they have the capacity to exploit water resources to the best of their interests and priorities 

better than the poor local community does. 

In sum, it is worth note to outline some key points. First, one of the overarching issues that 

received little attention in the basin for the last three regimes was groundwater administrations. 

The 1999 Water Resource Management Policy treated the surface water and groundwater alike. 
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Despite these facts, groundwater administration is very poor because the linkage between land 

and surface water is insufficiently addressed. Consistently, the institutional arrangements failed 

to govern the agricultural intensification activities that accumulated soil chemicals and created 

waterlogging problems. Studies depicted that the increased pesticide use increased toxic 

substances in the water (Giordano et al. 2012; Molle and Hoanh 2011). Agrochemicals caused 

high levels of nitrates in the water and created anaerobic conditions through the decay of organic 

substances. In addition, most irrigation schemes in the basin have very poor saline drainage. 

Hence, waterlogged conditions increase the salinity of groundwater in the flat topography of the 

basin. The intrusions of saline into freshwater systems have already affected the quality and 

accessibility of water for all purposes. In the Rift Valley area of the basin, the natural fluoride 

contamination is another health-related risk. Consequently, the potential of groundwater resource 

was not unleashed. A study revealed that 35% of groundwater does not meet the quality for 

drinking water use and irrigation agriculture in the basin (REACH 2015). Thus, proper 

institutional means are required to administer and make use of groundwater resources in the 

basin. 

Second, there is a historical bias against pastoralists, agro-pastoralists, and the peasantry. This 

affected the ownership and sustainability of development programs in the basin. Water 

institutions did not consider and make local communities and other stakeholders as part of the 

development process through provisioning resource access and use. These programs and projects 

did not understand the situation of the local people similar to the findings of other studies 

(Bossio et al. 2012; Behnke and 2011; Malifu 2006).  

Third, the basin has limited skilled manpower and data management for effective resource 

allocation. It is rather skewed towards infrastructure development than institutional development. 

As a result, institutional aspects were underinvested and/or underestimated. Studies suggested 

that it is important to balance the ‘hard option’ – the infrastructure such as dams, water supply 

and irrigation development schemes, and ‘soft option’ – decentralization of facilities, efficient 

technologies, flexible public and private institutions, and human capital development (Gleick 

2003). In addition, given the scanty understanding and limited knowledge of basin’s ground and 

surface water resources, water allocation, and distribution of water resources were neither 

efficient nor equitable. Interview with various water experts reveals that water resources may not 
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keep up with a burst of the population, urbanization, and economic growth in the basin. These 

potentially change the lifestyle of citizens towards more water-demanding unless proactive water 

institutions are in place. Fourth, the water institutions provided the highest precedence to 

domestic water use and irrigation development. Industrial uses and non-consumptive uses and 

misuses were not taken into account. 

Finally, the implementation and enforcement of laws and policy with efficient water bureaucracy 

were too weak to negotiate among different water resources user groups. The local community 

could not negotiate with large-scale commercial farms and state enterprises due to power 

asymmetry and diversities of interest. The powerful actors such as foreign and domestic 

investors received special incentives such as finance, water, and land access under the federal 

auspices. Systematically, the local communities are excluded from fair and equitable access to 

riparian water points and grazing areas. Thus, it is plausible to say that regimes have been 

making sure that the benefit accrued to large-scale water users never be compromised. 

2.5. Conclusions and Implications 
 

The study tried to understand water institutions that emerged since the 1960s in the Awash Basin 

of Ethiopia. It was observed that several laws were enacted, policies formulated and 

administrative mechanisms organized yet a proper implementation and enforcement remain 

questionable. The water institutions were characterized by gradual development but highly 

changing. The changes were not consistent and unable to build strong and dynamic basin level 

institution. The new institutional arrangements were not drawing lessons from the old one which 

seems to be in contrast with Saleth and Dinar’s (2004) view, who believe that effective water 

institutional building is a ‘gradual process’ but it has to be as consistent as possible. This has 

created instability, discontinuity, and inherent coordination failure in the basin. It is attributed to 

turbulent political ideologies, which come up with various power relationships. In effect, at the 

basin level, water managements were not well governed with efficient water bureaucracy and the 

rule of the law. The basin administration faced financial constraints, lacked competent and 

qualified professionals, political interferences from above, and weak intersectoral coordination. 

Furthermore, the water institutions were centralized key duties and powers. It is quite evident 

from the foregoing discussions that many of the laws, policies, and organizational settings passed 

at the higher levels were not cascaded down to the lower levels. The District, Kebele, and 
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community levels institutions were not aware of the whereabouts, as well as the mandate of the 

AwBA, for instance. In addition, the formal water institutions misread customary institutions – 

traditions, customs, and norms that have had a prominent role for centuries. Such centralization 

of key powers allowed institutional settings to favor large-scale commercial farms and state 

enterprises that worked against smallholders and pastoralists. Although there are endeavors to 

restructure water institutions in the basin, they have not helped much to achieve administrative 

and managerial efficiency and hence unable to institute IWRM nor competent RBOs.  

Therefore, it is the duty of the state to enforce water laws, implement the policy, cascade down 

the guidelines, and procedures to the lowest administrative echelons. In addition, the state has to 

strengthen coordination mechanisms among pertinent actors to overcome the failure of water 

institutions (Molle 2004). Such involvement of stakeholders helps to shift the centralized 

government to the governance of water resources (Boelens 2008; Rogers and Hall 2003). 

Furthermore, the process of institutional reform should take into account the past lessons and 

project the future development trajectories (Mollinga et al. 2008). In the AwRB, the roles and 

responsibilities of water institutions at Federal, Regional, and Basin Authority must be clarified 

to overcome institutional failures. In tandem, capacity building (human, financial, and 

institutional) is an issue of greatest importance for the implementation of water laws, policies, 

and administrative procedures. Most importantly, the formal water institutions need to recognize 

the role of customary institutions and must inculcate as a part and parcel of water bureaucracy. 

Awareness creation at all levels through planned workshops and mass media could also be a 

feasible strategy to overcome gaps in understanding among key actors and institutions. 

Finally, this study attempts to shed light on the features of institutional settings in the AwRB of 

Ethiopia to demonstrate the discrepancies between various efforts and realities on the ground. It, 

however, barely provides exhaustive roles of key stakeholders and interest groups. It is also not 

in position to analyze existing institution and proposes alternative options to attain water security 

in the basin. Therefore, further in-depth studies that address these gaps are required.  
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3. WATER SECURITY: STAKEHOLDERS’ ARENA IN THE 

AWASH BASIN OF ETHIOPIA II 

 

 

ABSTRACT 

 

Water security is a growing challenge manifested from global to local scales. This paper 

examines stakeholders and their roles to tackle the challenges of water security in the Awash 

basin of Ethiopia. The empirical evidence is based on stakeholder analysis employing key 

informant interviews with water experts using snowball techniques, focused group discussions 

with water user associations, and local communities. Moreover, secondary data sources were 

used to supplement the field data. Institution of Sustainability (IoS) informed the study to 

understand stakeholders’ arena in water security goal. The government institutions, private 

institutions, external bodies, and the local community were the key stakeholders. They engaged 

in water use, allocation, distribution, policymaking, advocacy, and setting rules and regulations, 

development and management, and financing of water sector–water transaction processes. 

Nevertheless, the finding showed that the stakeholders are not acting synergistically and 

coordinated to tackle the anthropogenic and natural factors affecting water quality, quantity, and 

access to safe water on a sustainable basis. Poor coordination fragmented the endeavors of 

various stakeholders and constrained effective participation. Power asymmetry among the actors 

limited their collaboration. In addition, there is little enforcement of water rules and regulations 

to surmount such challenges. Given these challenges, the dire water insecurity is a conspicuous 

manifestation in the basin. The potential of enforcing existing laws, engagement of pertinent 

stakeholders, as well as coordinating the action of these actors must be exploited to achieve 

sustainable water resources management and thereby water security. The political commitment is 

a sine qua non in the entire endeavor. 

Keywords: Stakeholders, Water security, Awash basin, Coordination, Institutions, Water 

resources, Ethiopia 
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3.1. Introduction 

Water security is posing a pressing challenge globally. It is seen as the thread that links together 

the diverse sectors, actors, and problems facing the world in food, energy, climate change, 

economic growth, national, and human security(Scott et al. 2013; Whittington et al. 2013; 

Zeitoun 2011; Molle et al. 2008; Falkenmark 2001). This obviously elicits the interaction of 

several sectors and stakeholders. Yet, the nature of such interactions, actors, and institutions 

involved in water management and use are often lacking. Overcoming such problems require 

holistic perspectives that engage multi-stakeholders and interests in a basin system. 

The AwRB of Ethiopia has a complex feature involving multi-stakeholders and institutional 

failures. The basin is endorheic (Adey et al. 2016) that crosses several regional states. It is highly 

populated by human and livestock (AwBA 2016; FAO 2013). The basin is traditionally classified 

into the Upper, Middle, and Lower sub-basins14. It is characterized by variable and unstable 

rainfall. There are several large, medium, and small-scale irrigators. The basin has been used for 

multiple purposes such as domestic water supply, agriculture, hydroelectric power, recreational 

purposes, and ecosystem services. However, it has been experiencing unreliable rainfall that 

triggers recurrent floods and droughts (FAO 2013). The prominent paleontological sites such as 

Melka Kunture and Lower Awash Valleys are also located in the Awash basin. 

The majority of the industries and agro-industries in the country are found along the Awash 

basin. They are water users and major polluters of the river environs and its tributaries. 

Agricultural chemicals (pesticides, herbicides, fertilizers, etc.) and high water consuming 

industrial effluents (e.g.  leather, textile) drain wastewaters directly into water bodies such as 

rivers. As a result, environmental problems are becoming the central concern (Dadi et al. 2017; 

Environmental Protection Authority 2003; Alemayehu 2001). In addition, it has been 

experiencing severe drought events (Edossa et al. 2010). Hence, the pastureland became barren, 

water points dried up, and environmental degradation affected the agropastoralists, pastoralists, 

and smallholder farmers. Consequently, pastoralists are forced to trek with their livestock longer 

distance than ever (Abera and Aklilu 2012). The scarcity of water resources in the basin created 

competing interests among large-scale irrigated commercial farms, sugarcane plantations, 

                                                           
14 The classification as the Upper, the Middle, and the Lower valleys were traditional in the sense that the former 

Awash Valley Authority (AVA) categorized for the management of the various agro-industrial projects in the 

basin (Ayalew 2009). 
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neighboring ethnic groups, urban water supplies, and industries. Intrinsically, the need to access 

water under the circumstances of scarcity is fetching potential conflicts of interests and priorities 

among various stakeholders. Studies (Tamrat 2013; Malifu 2006; Edossa et al. 2005; Flintan and 

Tamrat 2002) showed that there are conflicting situations among the state, large-scale water 

users, and local communities. The major reason is not only the scarcity of water resources but 

also the denial of particular groups. For example, Degefa and Baudouin (2004) documented 

conflicts over resources access among the pastoralists, agropastoralists, small-scale farmers, and 

commercial farmers over Borkena wetlands in the northeastern part of the basin. The conflicts 

among these stakeholders, though cooperation has evolved overtime, were due to the 

marginalization of the Urrane pastoralist. Similarly, Ayalew (2009) noted that the pastoralist of 

Kerayyu has been in conflict with the state and large-scale commercial farms, because of the 

dispossession of riverine grazing areas in the Awash River. 

Coordinating and managing different interest groups remain problematic particularly when they 

firmly alleged their positions (Eidem et al.2012; Degefa and Baudouin 2004). It may be difficult 

under the circumstances where water institutions failed to function at the basin level to promote 

the principles of IWRM (Adey et al. 2016). Thus, to the knowledge of authors, there are limited 

published works that address the roles of various stakeholders and how they could coordinate to 

achieve water security in the Awash basin. Therefore, in this paper, the authors aim to identify 

key stakeholders and explore their synergies and coordination with respect to sustainable water 

resources management to achieve water security. It attempts to address the reason why water 

security is becoming a challenge in the basin and what could the stakeholders are expected to do. 

3.2. Theoretical Framework 

Water resources, particularly in the basin context, is a common pool resource that involves both 

excludability and rivalry in resource allocation, distribution and use (Ostrom 2005; Hagedorn et 

al. 2002).This paper is informed by Institution of Sustainability (IoS) often used in resource 

economics. It analyses rules in use and governance structures to coordinate the co-evolution 

between ecological and social systems (Hagedorn et al. 2002). It comprises the properties of 

transactions, characteristics of actors, institutions and governance structures, as well as displays 

their relevance in the action arenas (Prager 2010). IoS as a framework is widely applied to 

investigate natural resources (Hagedorn 2015, 2008; Wang 2011; Prager 2010). It is believed that 
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institutions and governance structures are socially constructed depending on the nature of the 

stakeholders and the properties of transaction15 they engaged in Hagedorn (2008). IoS helps to 

examine the interplay of various actors to realize water security in the basin. 

The study employs the concept of water security manifested in terms of water risks and stresses. 

The concept of water security is debatable. There are dozens of definitions since the emergence 

of the concept (Zeitoun et al. 2016; Beek and Arriens 2014; United Nations University 2013; 

Scott et al. 2013; Cook and Bakker 2012; Norman et al. 2012; GWP 2000a). Though the use of 

the term ‘security’ implies a threshold (below which water is insecure) (Cook and Bakker 2012), 

there is no agreed water security measurement for different scales and sectors—international to 

household levels, as well as domestic to industrial sectors. Sometimes, water insecurity (opposite 

of water security) is an adverse effect on water regimes and human livelihoods such as 

decreasing water flows in rivers and streams, the decline of fish catch in the lake and rivers, and 

drying up of some wetlands (Kangalawe 2016). The focus of this paper is at basin level. It 

contextualized water security as a sufficient availability—adequate access both in quality and 

quantity— used to meet the livelihood goals of people and reduce risks of water (flood, drought, 

pollution) in a sustainable manner. The process of water security demands the engagement of 

several actors in a coordinated way (GWP 2000b). Water security, as a discursive limit, is 

attained when pertinent stakeholders are coordinated and institutions function to reduce the 

transaction costs. The costs comprise both the real and monetary costs of coordination, 

participation, and enforcement mechanisms related to water development, allocation, and 

management (Saleth and Dinar 2005). Thus, in the context of this study, the transaction costs of 

meeting water security meant to reduce both the anthropogenic and natural factors affecting the 

social and ecological systems.  

Water resources management and development involves several actors at basin systems. There 

are widespread claim that asserted underdeveloped infrastructures in developing countries are the 

major cause of water insecurity. Nevertheless, studies (e.g. Jaeger et al. 2013) show that the 

emerging water security is not merely the issue of resource scarcity. It rather stems from the way 

                                                           
15 A transaction can be seen as a physical phenomenon that is induced by a decision made by one or more actors and 

affecting one or more actors. The many different sorts of transactions have the potential to cause interdependence 

between actors, resulting in either conflict to be solved or opportunities for cooperation (Hagedorn 2013:108). The 

transaction is not the commodity as transaction theory often assumes but it is non-commodities: resources, goods, 

and services—water resources in this study. 
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in which available water resources is managed among the multiple actors. In other words, the 

characteristic of actors matters (Wang 2011). It is in this sense that IoS is adopted to underpin 

how water resources are managed, and how conflicts and overlaps are resolved among various 

actors with divergent interests. 

Stakeholders in this study are defined as institutions or individuals that directly or indirectly 

affect water resources availability, accessibility, utilization, and sustainability. Stakeholders and 

actors are used interchangeably because both refer to the same thing in this paper. Both the 

institutions (sets of rules) and governance structures (enact, enforce, and implement water 

policies and laws) determine the nature of a particular water resources transaction process 

(Hagedorn 2008). It encompasses both the quality and quantity of water resources. The 

stakeholders play key roles and provide functions. In the river basin context, there are multiple 

stakeholders in an arena, which complicate resources management. Gerber et al. (2008) further 

affirmed that the complexity of the tasks involved in resources management such as multiple and 

competing uses, local and external users, as well as formal and informal institutions makes very 

difficult to integrate all actors. Inherently, it is questionable to incorporate the interests, ensure 

cooperation, and resolve conflicts of all stakeholders. The reasons are heterogeneities of the 

actors and institutional settings in the water issues that complicate decision-making. The 

stakeholders often carry their own stakes. The hegemony of an actor may occur, which is a 

conspicuous manifestation of institutional and political process failure than technical fix 

(Mollinga et al. 2007). 

It is often assumed that coordination, enforcement, and regulatory functions are solely the game 

that the public sectors have to play while other stakeholders expect to participate or collaborate. 

In an ideal sense, the involvement of all stakeholders as a multiplatform is essential to overcome 

the challenges of water security (Warner et al. 2008). The engagement of relevant actors in the 

basin like Awash is very useful to create a shared vision on sustainable water resources 

management. Figure 3.1 depicts the prevailing water security challenges and actors’ arena within 

the river basin system that possibly results in water security or insecurity. It entails that the state 

is not a solely responsible institution for sound or poor water resources management. Rather, 

effective coordination and negotiation mechanisms between the various state, civil society, and 

private sector organizations are often needed (Mollinga et al. 2007). It may involve multi-scales 
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(Hagedorn 2008). Clearly, the outcome is depending on the level of coordination, participation, 

and collaboration of the stakeholders, as well as the enforcement of water-related laws. 

CURRENT CHALLENGES IN 

THE BASIN
POSSIBLE OUTCOME

Natural Challenges 

Coordination 

Participation 

Stakeholders at various scale

•Government Institutions 

•Private  Institutions

•Local community 

•NGOs/CSO/Donor agencies

Anthropogenic Challenges 

Water (in) security

STAKEHOLDERS’ ARENA

 

Figure 3.1. Conceptual framework to underpin the roles of stakeholders in water security.  

             Source: constructed based on Hagedorn (2015, 2008); Hagedorn et al. (2002) 

In the Awash River Basin, the involvement of key stakeholders and institutions is the key driver 

either to implement or distract coordinated management of water resources for economic, 

social, and ecosystem enhancement and sustainability. These arenas are part of the dynamic 

process, which changes with changing needs, priorities, and interests (Reed et al. 2009). In the 

process, coordination can offer positive benefits (Medzini and Wolf 2006). In sum, the 

coordination and participation of important stakeholders have considerable impacts in balancing 

the challenges and elements of water security—availability, accessibility, quality, and quantity. 

Stakeholders’ roles and responsibilities, the degree of influence, the level of importance, and the 

relationship they have with each other determine the state of water security. Therefore, a closer 

look at such arenas is essential as they have a profound effect on the sustainability of water 

resources. 

3.3. Materials and Methods 

The study collected information from five tiers of government, which include Kebele, District, 

Zonal, Regional, and Federal levels (See Figure 3.2 for the map of the study area). Moreover, 

other non-state stakeholders (private sectors, NGOs, local community) who have stakes in the 

basin were consulted. Stakeholder analyses were used to examine institutions under the 

circumstance of multi-stakeholders, which include all those affects and/or are affected by the 
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policies, decisions, and actions of the system—‘both direct water users and those affected by 

(waste) water management’ (Warner 2006; 2005). The data for this analysis were collected 

between July 2015 and February 2016 at various scales using the following tools. 

 

Figure 3.2. Administrative location and water bodies of Awash River Basin  

3.3.1. Key informant interviews (KIIs)  

The interviews were conducted with 29 potential stakeholders and individuals from NGOs, 

consultants, private enterprises, university and research institution, Federal, Oromia, Amhara, 

and Afar Regional States, local elders, WUAs, and traditional water managers who have in-depth 

knowledge and rich experiences of water management issues in the basin. The questions were 

mainly focused on problem of water institutions (enforcement, rules) in the basin, the major 

water security challenges and their importance, the interest and priority of various stakeholders, 

key sectors, and options for integrating various sectors and interests, the existing coordination 
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and management of water resource users, as well as the mechanism to improve water resources 

management. We attained saturation points after about 25 interviews in data collection.  

The degree of influence and importance of the stakeholders was systematically represented using 

stakeholders analysis matrix. It meant to assess the interest (the priority and position of the 

stakeholder attribute to water resources management) and influence (power and decision making 

that the stakeholders’ marshal to allocate, distribute, and manage water). The matrix is based on 

criteria that affect water security include: (1) collect water use fees and charges; (2) control and 

allocate water use; (3) make rules and policing of water resources in basin; (4) environmental 

management; (5) set targets; (6) settle water-related disputes in the basin; (7) establish water 

resources database; (8) research and study; (9) construction of water schemes; (10) O&M of 

schemes; (11) funding and capacity building;  and (12) coordinating water resources 

management. They were rated using Likert scale 1–5 score. The score less than 3 was rated as 

‘low’ and above 3 was rated as ‘high’ importance and influence. To manage the process of data 

collection, we used stakeholders mapping matrix sheet and semi-structured checklists. In 

addition, in an attempt to further understand the degree of the interplay among  actors in the 

Awash basin, the stakeholders are asked to rate the interdependency of stakeholders group as (1) 

low, (2) medium, and (3) high based on their reliance on the basin. Similarly, the stakeholders 

ranked the level of power using big, medium, and small circles where the larger the circle the 

higher the power of the stakeholders to influence others. Nevertheless, the size of the circle does 

not represent some value or scale.  

3.3.2. Focused group discussions (FGDs) 

Sixteen FGDs were conducted with five WUAs, six men, and five women groups from 

community members. Each group constitutes 6–8 individuals on intention to ensure active 

participation. The FGDs covered ranges of questions including primary water users, water use 

categories, the way water resources managed, interactions and relationships among water users, 

coordination and conflicts of water use purposes and stakeholders, the formalization of local 

institutions with the existing water policies, strategies, program, guidelines and regulation, 

stakeholders participation in water resources development, use and management, linkages among 

the actors, as well as prevalence of conflicts within actors, sectors, and formal and informal 

institutions and conflict resolution mechanisms. 
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3.3.3. Policy and other secondary documents 

These include water-related policy documents, water resources proclamations and regulations, 

water resources development strategies, national plans, and programs. The documents were 

reviewed in relation to water security goal. Some of these sources are unpublished. Furthermore, 

journal articles, books, and other published materials were carefully reviewed. It enables to 

enrich and in some cases for comparison with newly collected primary data (Ritchie and Lewis 

2003). These sources are triangulated to check for internal validity and to strengthen reliability 

(Yazan 2015). The information obtained from various sources was transcribed and contents were 

analyzed based on the framework set. We analyzed their capacities, roles, and mandates, sorted 

out key challenges, and the niches of coordination and participation among the stakeholders. As 

an aid to understand the network of these actors, we employed Visualyzer 2.2 software. 

Moreover, the interplay of stakeholder was analyzed en route for the goal of water security in the 

basin. The result of the analysis was depicted using tables and figures. Contents are summarized 

and narrated. 

3.4. Results and Discussion 

3.4.1. Typology of stakeholders: institutions and governance structures 

The stakeholders can be categorized into government institutions from federal to kebele16 levels, 

private sectors and public enterprises, external bodies (NGOs/CSOs or donors), and the local 

community based on their function and contribution to water security goals as described shortly.  

Government stakeholders 

This includes Ministry of Water, Irrigation, and Energy (MoWIE), Bureau of Water, Mineral, 

and Energy or Water Resources Development (BoWME/BoWRD), Ministry of Agriculture and 

Natural Resources (MoANR), Ministry of Health (MoH), Ministry of Finance and Economic 

Cooperation (MoFEC), Ministry of Livestock and Fishery (MoLF), Ministry of Forest, 

Environment, and Climate Change (MoFECC), Ministry of Industry (MoI) and their respective 

tiers, Basin High Council (BHC), Awash River Basin Authority (AwRBA), Ethiopian Electric 

Power Corporation, and  Ethiopian Investment Commission (EIC). In some regions, the 

Agricultural and Natural Resource Office is termed as Pastoral Development Office. Moreover, 

                                                           
16 Kebele is the lowest administrative unit in Ethiopia. It is a collection of villages with its own cabinets, offices, and 

chairperson. 
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regions have specialized agencies such as Irrigation Development Agency, Land Administration 

and Environmental Protection Agency in Oromia, Addis Ababa Water and Sewerage Authority 

(AAWSA), and town water boards. There are also several government universities and research 

centers carrying out water-related research and training activities. These actors have different 

institutional affiliations and functional relationships. Government stakeholders engage in 

multiple roles including policy formulation, implementation, coordination, and enforcement 

functions (Table 3.1). 

Private sectors and public enterprises: These are mainly profit makers owned and operated 

either by private or public actors. The private sectors include various industries, large-scale, 

medium and small-scale commercial farms, hotels and recreational industries, water resources 

consultants, construction and drilling companies. The public enterprises are sugarcane 

plantations and factories, federal and regional Water Works, Design, Supervision, and 

Enterprises (WWDSE), and state farms. The private and semi-autonomous state-owned 

enterprises are key users of water resources, potential collaborators, and polluters. They also 

mobilize finance and can work to ensure efficiency. As profit making companies, they are 

obliged to meet ‘corporate social responsibility’. 

Local community: The stakeholders in this category are households (small and medium scale 

agriculturalists, pastoralists, and urban dwellers), Kebele Office of Agriculture (KoA), Kebele 

Council/ Cabinet, Development Agents (DAs), Irrigation or Water Users Associations 

(I/WUAs), Water Supply and Sanitation Committee (WaSHCO), water boards/utilities, kebele 

land use committee, kebele watershed committee, local elders, and water scheme caretakers. The 

local community uses water resources for diverse purposes; contribute labor and beneficiaries, as 

well as victims of various negative aspects of water resources development programs. 

External bodies: These include international and national NGOs, donor agencies (multilateral 

and bilateral bodies), and Civil Society Organizations (CSOs). Some of the major actors in this 

category are the World Bank, UN agencies such as FAO and UNDP, International Water 

Management Institutes (IWMI), International Fund for Agricultural Development (IFAD), 

African Development Bank (AfDB), Japan International Cooperation Agency (JICA), the Dutch 

Water Authorities, Water Aid, Korean Oversea International Cooperation Agency (KOICA), 

CARE, and various local and international NGOs. We have observed that the state enacts laws, 
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formulates policies, and sets up organizational structures. The ‘external’ actors have the roles of 

technical and financial capacity buildings. In addition, the international and national NGOs, and 

donor agencies are at the heart of policy prescriptions, advocacy, and political interests (Eshetu 

2004; Keeley and Scoones 2000). They also engaged in designing, developing irrigation 

structures, supporting water supply and sanitation, hydrological studies and surveys, and 

establish and train I/WUAs or WASCHO. Table 3.1 summarizes the stakeholders and their 

interests or expected interests. 

Table 3.1. The roles and responsibilities of key actors in the Awash Basin  

Key Stakeholders Major Functions/Interest/Responsibilities or expected 

Government stakeholders 

MoWIE17 Overall planning, developing, managing, utilizing, and protecting water resources; 

supervising all water development activities carried out by other institutions; 

handling large-scale water supply, hydropower, and irrigation schemes  

BHC Providing policy guidance and high level of coordination among stakeholders for 

IWRM; ordering the preparation of the river basin plan; proposing the rate of the 

water charges to be paid by water users in the basin; examining and deciding on 

water infrastructure development works; examining and deciding on water 

allocation rules and principles during water scarcity and flooding; managing water 

use disputes between Regional States; establishing committees for specific 

activities in the basin 

 AwBRA Initiating, planning and undertaking  activities towards implementation of IWRM;  

managing database, conducting studies/research; administering water resource, 

providing technical support and advice BHC;  facilitating conflict resolution on 

water allocation and use; networking among stakeholders, and collecting water 

charges. 

MoFEC Allocating and monitoring budget for Ministries, coordinating multi-ministerial 

policy issues including water resources management; entering into cooperation 

agreement with donors and NGOs 

MoANR Managing water resources (irrigation extension), including water harvesting for 

smallholder irrigated and rain-fed agriculture, managing and developing watershed.  

MoFECC Preparing environmental protection policy, laws, and directives; evaluating the 

impact of social and economic development projects, particularly irrigation and 

hydropower projects on the environment and following up work, ensuring the 

quality standard of wastes and effluents, and coordinating climate change water 

nexus.  

MoH Coordinating with other water-related Ministries, protecting water users from 

water-related diseases, supervising and monitoring the quality of water used for 

different purposes, appropriately disposing of liquid waste and waste in accordance 

with the appropriate standard  

MoI Promoting the industrial development; ensuring industrial productivity; evaluating 

their sustainability; and ensuring the enforcement of federal government laws 

                                                           
17 Sectors or actors such as MoWIE, MoFEC, MoANR, MoEFCC, MoH, MoI, and EIA have four tiers: the federal, 

regional, zonal, and district. They have functionally possessed the same vision but their mandates and decision-

making power vary at each tier. The lower echelon cascades down policies and strategies to the grassroots level in 

a countervailing manner. 
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BoWME/ BoWRD Developing small-scale irrigation and rural water supply small-scale hydropower 

development 

BoANR They have similar functions at the regional scale as the MoANR  

EIC Promoting private investments mainly foreign direct investments, considering the 

impact of investment on long-term hydro-ecosystems during issuing of the permit 

and land relocation.  

Universities and 

Research Institutes 

Researching, innovating, and generating knowledge in addition to training human 

resource in water resources management and development 

AAWSA and town 

water boards 

Managing dams and groundwater fields, providing safe, adequate appropriate 

water, and managing wastes and sewerages, developing  water & sewerage 

infrastructure for newly urbanized areas to meet growing needs, efficient and 

reliable water and sewerage service delivery, following integrated  water resources 

approach 

Private sectors and Public enterprises 

Sugar cane 

plantations18 

Using water resources and sharing water with the local community for irrigations 

and domestic purposes, employment, pollution control, and social services such as 

education and health as a part of the corporate social responsibility   

Industries  Using water resources as properly as possible,  generating employment, controlling 

pollution and waste, provision of corporate social responsibilities, employing 

technologies for water saving and recycling   

Large scale 

Agriculturalists19  

Using water efficiently, timely repairing irrigation canals, protecting water bodies 

from agro-chemicals, and managing of overall water resources 

Hotels/recreational 

centers  

Using water properly and ethically, employing water-saving, disposing of waste 

properly  

Parks/sanctuaries  Protecting ecosystem, reducing pollution, and managing wastewater   

Water construction 

and drilling 

companies  

Developing water resources through taking into account EIA regulations, and using 

technologies that reduce water pollution  

WWDSE Studying, designing, supervising and constructing dams, irrigation schemes, 

provisioning of consultancy, drilling water points, reducing environmentally 

degrading activities, and obeying EIA standards 

External Stakeholders 

NGOs20 Implementing small-scale irrigation and rural water supply projects; forming of 

WUAs; technical and capacity building, scaling up, documenting and disseminating 

lessons learned and international experience 

Donors21 Advocating IWRM and good water governance policies, financing programs, and 

projects, building capacity 

CBOs22 Negotiating water access, settling potential disputes, supporting, and empowering 

marginalized local communities and other social supports 

Local Stakeholders 

DAs Advising, mobilizing, and guiding community member on water use, allocation and 

watershed management  

KoA Allocating irrigable lands, collect a land tax, working for fair access to water 

                                                           
18 Metehara, Wonji, and Kesem-Tendaho.  
19  Such as horizon plantation, Bilen Tsegaye, Saba, Lucy, Fire Selam, and Himetalah Agricultural Development 

PLCs, Azmera Agro-Industry PLC, and Yassin Ahmed Cotton Plantation Development PLCs, among many. 
20 CARE, Meta-Meta, RiPPLE, Gudina Tumsa Foundation (GTF), Action for Development (AFD), Oromo Self-help 

Organization  (OSHO), Afar Development Associations (AfDA), among many. 
21 World Bank, UNICEF, FAO, IFAD, UNDP, AfDB, Dutch Water Authorities, KOICA, JICA, and others. 
22 Elder council, customary institutions, cooperatives, and WUAs  
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resources 

Kebele 

Council/Cabinet 

Approving kebele water resources management activities, ensuring proper water 

management, overseeing water security activities in the kebele, hearing and 

resolving appeals regarding water/land related problems 

I/WUAs Responsible for the operation and management (O&M), arranging water 

distribution calendar, ensuring efficient and equitable water utilization,  resolving 

potential conflict resolution among the members, and self-mobilizing for overall 

day-to-day activities 

WaSHCO Preparing water distribution schedule; O&M of water supply schemes; introducing 

water saving technologies; planning for efficient water utilization and marketing; 

resolving conflict, and self-mobilizing 

Watershed 

committee 

Mobilizing labour force for watershed management, planning water use and 

involving community; coordinating water-related interventions, settling water 

disputes and providing support on specific issues such land certification 

Households  Use water for various purposes [domestic, livestock, crop production, etc.], 

participating in watershed management, managing small-scale irrigation schemes 

including WUAs or customary institutions 

Source: Fieldwork (2016) 

3.4.2. The influence and interest of stakeholders: the action situations 

Water resources management often involves several arrays of stakeholders and interests. Water 

resources experts and water-affiliated agencies advise the integration and coordination of these 

arrays. The coordination and integration of the horizontal (with the parallel sectors) and vertical 

(across various sectors) are essential aspects of sustainable water resources management (Varis 

et al. 2014; Heikkila et al. 2011; Jønch-clausen and Fugl 2010; Warner 2005). Coordinating 

actors and integrating sectors and interests often hinge on the level of influence and interest the 

particular actors have. However, high level of influence does not necessarily lead to better 

coordination or integration. For example, we observed that some government stakeholders are 

secondary23 stakeholders with high importance and influence yet unable to create coordination in 

water resources management. They have potent influence by virtue of the power given by the law 

of the land, which Hagedorn (2013) calls an ‘abuse of power’. Some of the areas of importance 

and influence include collecting water use fees and charges, allocating and controlling water use, 

environmental protection, making rules on water use, policing of water resources, participating 

in setting targets, settling water-related disputes in the basin, establishing water resources 

                                                           
23 In this paper, stakeholders are classified as primary, secondary, and tertiary based how they are affecting and/or 

affected by the process of achieving water security. The primary stakeholders are water users. The secondary 

stakeholders are those directly influence the institutional settings of water resources management. The tertiary 

stakeholders have indirect influence in terms of advocacy, financing, and capacity building. At the same time, 

specialized agencies mainly engaged in water resources sector are labelled as key actors because they are directly 

engaged in water resources development and management. 
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database, constructing and managing of water schemes, O&M of schemes, and conducting 

research and studies. Some stakeholders such as MoWIE have multiple roles and functions while 

others such as universities and WWDSE have specialized functions.  

There are also overlapping roles. For example, research and study carried out by universities, 

research centers, AwBA, and other agencies and individual are often uncoordinated and/or not 

shared. Equally, MoWIE, BoWME in Oromia, and AwBA are providing water resources 

development license without any coordination. As a result, licensing of water resources 

development is arbitrary and confusing for stakeholders. Such gaps in coordination have allowed 

free-riders to abuse water resources without any legal permit. They only centered on their 

particular role, functions, and responsibilities. The stakeholders plan independently following 

sectorial approach. The plans are also cascaded down to the respective tiers for implementation 

in a similar fashion that hierarchical fragmentation of water resources management is dominant 

among government stakeholders. 

The absence of coordination also causes conflict between sectors. For example, water supply or 

irrigation schemes built by MoWIE or BoWRD are not properly managed by district offices and 

I/WUAs. The MoANR claimed that it is due to financial and technical problems. The ministry 

expects additional financial assistances from other stakeholders such as donors. The capacity 

gaps may persist so that MoWIE or BoWRD should keep collaborating because the irrigation 

schemes may be flawed during design, construction, and/or maintenance. Such structural flaws 

increase the transaction costs of the scheme management in the form of repairing seepage and 

removing siltation. Poorly designed schemes are often vulnerable to seepage and canals could be 

filled with silt (Berhe et al. 2013). This is not only attributed to financial and capacity problems 

to repair the schemes on regular basis but also coordination failures among the concerned sectors 

and actors. Moreover, after the schemes are handed over to the WUAs, the bylaws and sanctions 

developed by WUAs are not properly enforced. This is also another potential high transaction 

cost of irrigation as it affects the sustainability of WUAs. For example, WUAs in Boset-Fentale 

Irrigation Scheme described the challenge of high transaction cost of irrigation scheme and its 

implication on sustainability as: 

… a major problem for the irrigation canals is that it won’t deliver water to the fields in a 

satisfactory manner at least in the coming few years. While the canal height is approximately 2 

meters, currently, 1 meter is filled up with silt. As a result, farmers break the pipes that are going 
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to their respective farm plots. There is no maintenance of canals and no silt trap on headwork, 

which has an impact on canal durability. Some attempts were made not to wastewater. Yet, there 

are canal seepages as they are unlined in some areas. Water is still wasted, particularly among the 

downstream users. 

Similar to the case of coordination, the enforcement of environmental regulations is very 

challenging in the basin. The multi-sectorial nature of water and environment could not allow a 

single sector such as MoFECC, MoI, EIC, and others to enforce environmental regulations and 

standards. Stakeholders illustrated from their previous experiences that they could not create a 

harmony and consensus on a particular issue that needs their attentions. For example, there are 

little horizontal and vertical linkages among these sectors to confront water pollutions in the 

Awash basin that affect water security. They have strong interests and mandates to control and 

mitigate water pollution—one of the most important water security challenges. Water pollution 

potentially increases the transaction cost of environment and health impacts. In addition, under a 

poor institutional arrangement such as Awash basin, the process of water pollution abatement 

increases bureaucratic transaction costs.  

In other words, enforcing environmental standards among private sectors were difficult because 

the private sectors have ‘silence power’. They have also political support by virtue of their 

economic importance in creating employment opportunity and generating foreign exchange 

earnings through processing and export of agro-industrial and other outputs. This could reverse 

the view that the private sectors could have little importance in water security. We found that 

they are key actors and occupied a better squadron both in access to water and power to influence 

public sector stakeholders. Private sectors are primary stakeholders and directly engaged in water 

resources use, management, and protection. The private–public partnership (PPP) in Ethiopia is 

so underdeveloped that private sectors have limited decision-making capacity as the state fully 

allocates water in the basin. Studies, for example (Wu et al. 2016), suggested that enhancing the 

technical and managerial capacities of private sectors in water resources management is an 

emerging modality to achieve water security through shared responsibilities. The PPP regarding 

water resources is useful and the job remains to be done in developing countries such as 

Ethiopia. 

The local communities are primary stakeholders, which play significant roles in proper water 

utilization, allocation, and O&M of secondary irrigation schemes. Communities are also the 
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ultimate victim of water insecurity such as water pollution, drought, and flood. They negotiate 

and mediate between public institutions and grassroots level organizations and water users. For 

example, WUAs collect water use fees from members for O&M. The local stakeholders create 

the opportunity and coordinate capacity-building activities. Grassroots level watershed and land 

use committees have practically important to plan, use, and allocate water and land resources. 

Nonetheless, they have a weak influence of various stakeholders at higher governance structures. 

Sometimes, indigenous water users are becoming voiceless and marginalized from access to key 

water points. In addition, they are the victim of water insecurity due to inability to persuade and 

influence the powerful stakeholders towards their interests. It is worth to cite words of an elderly 

in Amibera, Afar Regional State. He illustrated how the power asymmetry among actors 

aggravates water insecurity in the area. 

Water security in the basin is alarming mainly due to overexploitation in the upper streams. 

Schools, clinics, mosques, etc., all run out of the water. It will be scarcer because the most 

powerful users never share. Water is diverted from the main course for various purposes mainly 

by large-scale irrigators. We believe the scarcity is not due to variability and irregularity of 

rainfall alone. These days more investors havoc in the area, not because of land but for the water. 

The government did not consult us before transferring our land to them. Some pastoralists have 

started irrigation-based farming practices long ago; some just recently. Their number is growing. 

Thus, we believe that the stress in water is much more human-induced than natural phenomenon 

or climatic variability. There is already a serious scarcity because the river flow has decreased. As 

our saying goes ‘the decline in Awash River water means the doom of all rivers’ because Awash 

never dwindle without reason [Man, 74]. 

Above all, there are no special institutional arrangements that protect the interests of the less 

privileged local communities. Institutional arrangements that protect the voiceless from 

domination and water resources from abuses are fundamentally necessary for the Awash River 

basin. For example, Ingram et al. (1984) documented that there are specialized water courts 

dealing with water matters in Colorado River basin. The special courts adjudicate water-related 

disagreement among users. In the Awash basin, there are no such specialized courts dealing with 

natural resources such as water. Ordinary legal procedures judge these resources. Community 

members and small-scale irrigators did not go to ordinary courts or other state institutions during 

water resources disputes. They perceive that the state institutions tend to make decisions in favor 

of dominant state enterprises’ interests and the powerful large-scale farmers. Likewise, they have 

a frustration that the court or other legal processes more likely to rule in favor of powerful 

interest groups. The local people have also no money and knowledge to go for long litigation 

processes. 
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The other stakeholders are NGOs, donors, and CSOs, who have had remarkable stakes and 

currently crippled by Charities and Societies Law24. They are categories as tertiary actors or 

‘external’ bodies. They are architects behind policy prescriptions such as IWRM and Millennium 

Development Goals (MDGs). Concurrent to our observation, studies (Nguyen and Ross 2017; 

Jonsson and Wilk 2014) noted that these actors influence to mainstream principles of IWRM and 

flood managements. They provide capacity building and financing the implementation of such 

policy aspects. In addition, advocating, raising awareness, water resources development, and 

empowering the local community, especially women to access water are the predominant focus 

areas of NGOs and CSOs. We argue that donors and NGOs are often behind the scene of 

institutional reforms and implementation. This is the edge where the problem of water security 

can be leveraged and conflicts over water could be resolved. Thus, local level negotiations and 

coordination are necessary to avoid mistrust and other transaction cost among the community, 

state, and private sectors. We have also learnt that underestimating the importance and influence 

of NGOs and donor agencies is simplistic. Particularly, in the poor country such as Ethiopia 

because they finance several water projects and programs.   

The stakeholders in this group are important as they provide financial and technical assistances. 

We also noted that the dependency of other stakeholders on the NGOs and donor agencies is 

immense to promote domestic water and irrigation water security—particularly the government 

and local actors. The local communities demand water management related awareness creation, 

training, and extension advisory services through supporting research, extension, and education, 

as an essential entity to attain water security (Sindik and Araya 2013). Water education and 

awareness creation is the mandate of AwRBA and MoWIE, in addition to facilitate and 

undertake research and development in the basin. Nevertheless, due to limited human and 

financial capacity, the organizations are constrained to implement sound research, IWRM, 

development, or training. The donors and NGOs are supporting AwRBA, MoWIE, and other 

                                                           
24 Ethiopian Charities and Societies Proclamation (No. 621/2009) as well as Charities and Societies Regulation No. 

168/2009 enunciated that Ethiopian resident charities (i.e., those getting more than 10% of their budget from foreign 

sources) and foreign charities cannot work in areas related to human rights, democracy, gender equality, child rights, 

disabled persons’ rights, conflict resolution, governance (including water Resources), and supporting the judicial 

system. The law limited administration costs to the ceiling of 30% of the total budget. It also hampered the Foreign 

charities and Ethiopian resident charities that they cannot appeal to court from decisions for refusal of registration, 

cancellation of their registration, suspending their operation, etc. Thus, the law discouraged the CSOs to work in the 

area of water policy, water right, entitlement, etc as these tied to the issue of human and democratic rights (FDRE, 

2009a; 2009b). 
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studies by academician and the Regional States for specific purposes. Hitherto, the AwRBA has 

limited linkage to the regional and local governments sectors, communities, and stakeholders. 

The donor community is striving to establish the missed links, which entails coordination of 

pertinent stakeholders. 

The survey of the stakeholders showed that a few and key government stakeholders have 

occupied the first top corner (see Figure 3.3). They have actual or expected high interest and 

influence on water management. Some sectors occupied the bottom left square, representing the 

lowest influence and interest in terms of their mandate and power of decision making as 

portrayed in Figure 3.3. Thus, such action situation is by no means should be neglected, as the 

interest and influence of these actors have tremendous impacts on water security goal. For 

example, the influence and interest, as well as the action of MoFECC, MoI, and MoANR, and 

their respective tiers need to be boosted to reduce pollution from industries and agrochemicals. 

Moreover, government, private, and external actors could promote and coordinate PPP 

collaborations through expediting corporate social responsibility. This could also increase the 

engagement and the influence of private sectors in water resources management. Albeit, the 

MoWIE, AwBA, and BHC possess high influence and interest in making a decision over water 

resources of the basin, they setback to drive different sectors and actors towards IWRM. 

 
Figure 3.3. Degree of influence and interests of stakeholders and their respective towards water security 

              (Source: Fieldwork 2016) 

It is natural that all stakeholders in the basin have different interests, mandates, and power in 

resources access, control, policymaking, and use of water resources. In practice, however, a mere 
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stakeholders’ representation may be ‘toothless’ arrangement. Some actors are unable to confront 

powerful stakes such as financially muscular private sectors, state enterprises, and other public 

institutions because they have no clear vision and common ground with government and local 

communities regarding water security. This is also the reason why the key actors were not 

adequately involved, which coincides with the finding of Adey et al. (2016) and Hemel and 

Loijenga (2013) in the same basin. It is also worth to recognize that bringing various 

stakeholders who have power asymmetries is a preposterous solution without a common 

framework of water security. 

Experts advise to boost the interest of all stakeholders and moderate the level of influence 

towards desirable goals (Warner 2006). Nonetheless, water users are not vibrant stakeholders for 

water resources management. One of the mechanisms to promote sustainable water resources 

management is the provision of (dis)incentives. These instruments are also recognized as a 

proper water resources management from the lens of IoS. We found out that the government 

bodies such as AwRBA did not employ such arrangements in the Awash basin. The possible 

(dis) incentives for water users include frequent consultation, orientation, training, and 

introduction to new water use systems and water saving technologies. Most stakeholders also 

outlined that participation is problematic both due to the lack of awareness and water education, 

as well as centralization tendency of the Basin Authority. Some government stakeholders 

consider the participation of primary stakeholders as simple consultation and/or information 

gathering. Some viewed participation as a paternalistic approach to community problems. Poor 

engagement of stakeholders is reported by several studies in the basin. For example, Adey et al. 

(2016) found out that real participation (part of the decision-making process) of the stakeholders 

is lacking. Consistently, we argue that participation of actors in the AwRB took the form of 

pseudo-participation—informing stakeholder after decisions have made by someone else—what 

is called ‘paternalistic’ approach of handling problems. It is, therefore, uncontested that the 

involvement of stakeholder needs to go beyond consultation or orientation of the clients because 

it affects trustworthy and sustainability of water resources management in the action situation. 

3.4.3. Stakeholders’ perspective: water security challenges 

With the emergency of water scarcity in AwRB, new concerns such as pollution control, 

ecosystem protection, conflict resolution, and climate change are becoming central elements of 
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river basin management (Teclaff 1996). The Global Water Security Declaration (2013) identified 

five broad factors that challenge water security. These include population and economic growth, 

including urbanization and land use change; lack of water resources mobilization and appropriate 

water supply infrastructure; unsustainable water use often driven by poorly conceived 

development goals; inefficient and wasteful water use; and climate change. Following Kujinga et 

al. (2013), stakeholders’ perspectives, as well as the origin of the hazards, we classified the 

major predicaments of water security into two. (1) Anthropogenic factors induced by human 

activities such as pollution and water quality problem, siltation, salination, inadequate basic 

basin level database, conflict, and institutional setup. The anthropogenic factors affecting water 

security, among others, includes population growth, urbanization, industrialization, and 

expansion of agricultural activities. (2) Natural factors such as climate change and rainfall 

variability cause flood, and drought and water scarcity. In lieu of these two challenges, we 

attempted to capture the view of stakeholders about the prevailing challenges of water security in 

the basin. Several FGDs and KIIs allowed us to establish the relationships between the actors and 

water security challenges. We reported four processes and outcomes. 

First, intensive FGDs with both men and women groups, interviews with experts, and 

consultations of the literature helped us to identify broad ranges of water security problems. 

Accordingly, there are nine categories of the key problems (Table 3.2). More than three-fourth 

(77.78%) of these challenges fall under anthropogenic factors, as respondents perceived that they 

could be caused by human activities. Only two problems—drought and flood events—were 

perceived to be natural events affecting water security. This entails that most barriers of water 

security in the Awash basin are manageable.  

Second, the extents of each problem, which potentially affect water security were ranked using 

the Likert scale. The scale comprises ‘very serious’ with a score of  5, ‘serious’ with a score of 4, 

‘moderate’ with a score of 3, and ‘less serious’ with a score of 2, and ‘not at all’ with a score of 

1. All stakeholders have acknowledged water pollution and quality, drought events and water 

scarcity, conflict over water and insufficient data as a predicament to water security in the basin. 

The former two problems were rated as ‘serious’ while conflicting events were ‘less serious’, 

and insufficient data ranked as ‘moderate’ under the current scenario. Insufficient/ inaccurate 

database progressively or moderately deteriorated the state of water security. The prevalence of 
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conflicts in the basin is sporadic and its intensity is less serious. Yet, it affects access to water 

points because the area where conflict breakout turns to a stalemate and becomes a buffer zone. 

Nonetheless, salinity, siltation, and flooding were the top priorities of water security in the 

downstream, which the downstream stakeholders did not notice at all. The opinion of the 

stakeholders regarding ecosystem deterioration as a cause of water insecurity was mixed, which 

ranges from ‘serious’ for 27.6% of the respondents to ‘not a problem’ for about (20.7%). The 

dissatisfaction on the current institutional arrange was found to be high that the majority of 

stakeholders (79.3%) ranked it as a ‘serious’ impediment for water security (Table 3.2).  

Overall, the above predicaments have repercussions on water availability, accessibility, 

utilization, and sustainability in the basin. The problems are, however, not mutually exclusive 

that a single solution do not work and an actor could not resolve or implement. Both the 

problems and solutions have cause–effect relationships. For example, the poor intuitional 

arrangement gives rise to insufficient data or conflict over mandates. In the same token, 

ecosystem deterioration is the resultant outcome of both anthropogenic and natural factors. The 

deterioration of ecosystem causes both anthropogenic and natural hazards. The interwoven 

nature of these problems brings together several stakeholders to act jointly. The scarcity of water 

and food cause health and economic related costs in the complex environment, for instance. In 

poor economies, the water infrastructure is inadequate that could lead to high rates of waterborne 

diseases and extremely high levels of child morbidity and mortality (Jaeger et al. 2013). This 

brings together several actors together: public, private, NGOs, and community. 

Third, the stakeholders proposed ranges of solutions to overcome water security challenges. 

Different stakeholders have proposed various solutions based on their experiences and 

observations. As a result, establishing consensus among them was difficult. To address the 

voices of all stakeholders, the potential and common solutions were compiled and categorized 

without missing the option, relevance, and priority of the particular stakeholder as presented in 

Table 3.2. They believe that the cause of water insecurity can be reversed if measures stated as 

solutions would be translated into actions. For example, environmental management systems 

such as abated emission of wastes, minimized water loss such as leakage, and raised awareness 

could mitigate water resources pollutions and improve water quality. Similarly, vulnerability to 

drought and water scarcity, as well as flood events can be reduced through implementing 
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mechanisms such as strengthening preparedness, contingency planning, water rationing, and 

introducing water saving technologies among the key water users. The cautionary note here is 

that the solutions are the precepts of the actors, which may not be generalized or prescribed for 

the wider stakeholders’ arena. In other words, the solutions were desired; however, they are not 

unanimously agreed across the stakeholders as an action plan. The reason was both practical and 

methodological. Practically, it was very difficult to bring all stakeholders together and discuss 

the possible solutions. They are located very far apart. Some are experts while others are local 

farmers with diverse problem perceptions and particular desire for water security. 

Methodologically, the stakeholders were interviewed separately using snowball techniques, thus 

the solutions agreed and proposed by a group may not necessary be reflected by other groups and 

vice versa. 

Fourth, the responsible agency for implementation of the proposed solutions was obtained based 

on the analysis of ‘actor linkage matrix’ to map roles, responsibilities, mandates (see Table 3.1). 

The study exhibited that the problems are segregated by sectors. At a glance, the primarily 

responsible body for implementing and/or coordinating realization of the solutions is the sectors 

themselves with systematic coordination of pertinent stakeholders. For example, primary 

stakeholders such as industries, large-scale farms, urban water utilities, and all other water users 

cause water pollution and quality deteriorations. The mandates and responsibilities of controlling 

water quality and pollution are given to MoEFCC at the Federal level, and Regional Forestry 

Environment, and Climate change (RFECCA) at the regional level. The responsibility goes down 

to Kebele level accordingly. The interventions may include raise awareness and build capacity, 

improve sanitation practices, device appropriate sewerage and waste disposal and management, 

among others. Hitherto, all other water users are unexceptionally responsible for reducing all 

forms emissions. Similarly, effective preparedness to minimize the impact of drought, water 

scarcity, and flood require not only the engagement of key, primary, secondary or tertiary actors 

but also their systematic coordination from problem identification to evaluating their impacts. 

For example, the direct relevant actors to react to drought and water scarcity or flood include 

donor agencies, NGOs, private sectors, disaster management department and its respective tier at 

all level, and local community (Table 3.2). One has to appreciate that most problems are 

multidimensional linkages, multi-scale occurrences, and thus demand multi-stakeholder 

interventions.
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Table 3.2. The extent of the problem and suggested roles to overcome challenges of water insecurity (Source: Fieldwork in 2016) 

Water 

security 

challenges 

Existing 

conditions 

Count (%) 

(n=29)** 

Proposed solution from Stakeholders’ 

perspectives 

Directly Responsible 

stakeholders 

Pollution and 

water quality  

Serious  29 (100%) Reduce emission,  minimize water loss such as 

leakage,  raise awareness and build capacity, 

improve sanitation practices, device appropriate 

sewerage and waste disposal and management 

Industries and all water users, Urban 

water utilities, MoEFCC, and regional 

FECCA   

Salinity Moderate 

Less serious  

Not at all 

21(72.4%) 

6 (20.7%) 

2 (6.9%)  

Reconsider diversion of saline lake of Beseka, 

monitor water quality, desalination, legalize 

groundwater use, drainage, reduce water logging   

AwBA, MoWIE, Irrigators,  MoA at all 

tiers of government, private sectors  

Siltation  Moderate 

Less serious 

Not at all  

11(37.9%) 

9 (31%) 

9(31%) 

Reduce overflows and inundation of irrigation 

systems, afforestation, strengthen soil and water 

management at watershed level, awareness rising  

Irrigators,  MoA at all tiers of 

government, local community including 

WUAs  

Drought  and 

water scarcity  

Serious  29 (100%) Preparedness, contingency planning, water rationing, 

introduce water saving technologies among the key 

water user (irrigators) likes sprinkler, developing 

water infrastructure, sought alternative livelihoods  

Donor agencies, NGOs, private sectors, 

state  disaster management department 

and its respective tier at all level, local 

community  

Flood  Moderate 

Less serious  

Not at all 

24(82.8%) 

3 (10.3%) 

2(6.9%) 

Integrated Flood Management practices such as 

flood modeling, early warning and contingency 

planning, coordinate stakeholders, build flood 

protection structures, resettlement plan   

Donor agencies, NGOs, private sectors, 

Ethiopian Disaster Risk Management 

Commission (EDRMC) and its respective 

tiers at different level, local community 

Conflict  Less serious 29 (100%) Clarify the mandates and roles, awareness creation, 

unleashing the potential of customary conflict 

resolutions, organize discussion forums 

BHC, AwBA, Regional water bureaus, 

local elders  

Ecosystem 

deterioration  

Serious  

Moderate 

Less serious 

Not at all 

8 (27.6%) 

6(20.7%) 

9(31%) 

6(20.7%) 

Conserve of wetlands, flora, and fauna, reduce 

pollution, proper implementation of IWRM, 

watershed management, stick to  environmental 

standards, EIA, water education 

 Almost all stakeholders  

Institutional 

setting   

Serious  

Moderate  

23 79.3%) 

6(20.7%) 

Move from sectorial to multi-stakeholder approach 

through coordination and enforcement laws 

MoWIE and its respective tiers, BHC, 

AwBA, local customary institutions  

Insufficient 

data 

Moderate 29 (100%) Establishing database, strengthening research 

system, central and basin level data sharing system  

MoWIE, AwBA with CSA, regions, and 

donor agencies for the fund. 

** Note that all 29 respondents were asked to rate the water security challenges from 1 to 5 with 1= ‘no problem at all’ to 5= ‘very serious 

problem’. Accordingly, the percentage of the stakeholders who rated the particular cause of existing condition of water security was calculated. A 

stakeholder can respond to various challenges because multiple responses were possible.  
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Therefore, the finding suggested that the ‘business as usual’ scenario—when sectors and actors 

respond the problem in isolation—does not tailor to solve the problem of water security in a 

complex basin like Awash. It requires the management of crises but it should not be in a 

conventional manner because ‘managing water is preventing disputes between users’ (Chéret 

2000). The ‘business as usual’ modality could also increase the transaction cost of achieving 

water security. As Reed et al. (2009) clearly noted, unless the challenges are managed carefully 

through stakeholder engagement, the transaction cost of water security would be exorable high. 

The participation of relevant stakeholders distributes costs among them. Such spike in 

transaction cost in terms of water insecurity implies institutional reform to reverse it (Saleth and 

Dinar 2005). It is all about managing the action situation, governance structure, the stakeholders’ 

characteristics, and cost of the transaction in an innovative way that clearly demands a political 

commitment. 

Consistent with our observation, Garrick and Hall (2014) argue that ‘recognition of water 

security as a twenty-first century challenge has been closely followed by a strong commitment to 

academic, government, development, and policy response’. Equally, we contend that active 

engagement of key stakeholders is not the matter of choice but an imperative if we really 

determined to achieve water security. While industries and agrochemical users in upstream are a 

perpetrator, stakeholders in the downstream are victims. In other words, the water security of 

some groups is at the expense of other groups who are geographically, politically or 

economically disadvantaged and vulnerable to externalities such as pollution. 

3.4.4. The stakeholders’ arena 

Discussed in above sections, the river basin system such as Awash involves multi-stakeholders 

of diverging interests and power. Remarkably, evidence showed that despite rampant water 

insecurity phenomenon, cooperation and collaboration outweigh conflict among water actors 

(Petersen-Perlman 2014; Eidem et al. 2012; Stefano et al. 2010). The divergence of functions 

among various stakeholders is believed to induce a situation of collaboration and 

interdependence to benefit symbiotically without completely dismantling their interests. It is 

because the functional relations among actors often associated with water resources transaction 

(Hagedorn 2008). 
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Stakeholders’ arena is complex under circumstances where a framework of water security is non-

existing that characterizes the Awash basin. It triggers haphazard and uncoordinated plans, water 

development projects, programs, and management. Integration is problematic in a context when 

government actors did not synchronize, coordinate, and harmonize the plan with the basin 

Authority or the Ministry. It dives into a sectorial approach to executing their roles and 

responsibilities. Potentially, lack of integration causes a conflict of interest and legitimacy over 

water resources management among actors. Such fragmentation has ramifications on water 

resources planning and administration on the sustainable base. The notable example in the 

Awash basin is the disconnection between the local level stakeholders such as WUAs, 

WaSHCO, and AwRBA because community level water resources management does not fall 

under AwBA’s jurisdiction, scope, and capability. These community-based institutions are under 

the command of district water office not that of the Basin Authority. Thus, the efforts of such 

stakeholders are fragmented because they could not sufficiently collaborate similarly to the 

assertion of Hagedorn (2013). He stated ‘the interests of actors at the different levels of 

governance represent another obstacle against the implementation of local cooperative and 

participatory approaches, as administrators were afraid of losing power and influence’. 

One of the key instruments to overcome misunderstanding and the problem of fragmentation is 

collaboration among resources users (Bandaragoda 2000). Collaboration can reverse the 

stalemate status quos and influential positions to supportive and equitable resources access and 

control without any enforcement. The typical phenomenon in the Awash basin is mistrust 

between Oromia Regional State BoWME and AwRBA. The mistrust has been turning into 

collaborative after iterative discussions with the rest of stakeholders without affecting anyone’s 

mandate. Similarly, the Afar and Karrayu ethnic groups who often clashed over water and 

riverine grazing areas have ceased or minimized frequent clashing after local elders have made 

painstaking negotiations.  

In most cases, government institutions have already established partnerships with donor agencies 

to provide financial and capacity building competency across different levels of government. 

Similarly, NGOs have strong ties with the local community. They have been organizing WUAs 

and offer them trainings. Therefore, establishing collaboration among the key actors could 

contribute to water security as suggested by stakeholders (Table 3.3). 
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Table 3.3.  Stakeholders and potential collaboration in the Awash Basin (Source: Fieldwork in 2016) 

Possible area of collaboration Key stakeholders 

Water resources development 

and coordination  

AwBA, MoWIE, and respective tiers, WWDSE, water utilities/ board/ 

agency, Irrigation Development Agency, external agents, local 

communities 

Water and other related policy 

harmonization 

BHC, AwBA, and MoWIE, MoFECC, MoANR, and MoH and their 

respective tiers. 

Financial and technical supports  Donor agencies, MoFEC, private sectors through corporate social 

responsibilities  

Protection of water ecosystems MoEFCC, and their respective tiers, MoI, private sectors,  water 

utilities/boards/agency, local communities and households  

Database establishment, 

research, and study 

MoWIE and its respective tiers, AwBA, universities, research centers, 

donor agencies, consultants 

Admittedly, limited endeavors were made to link and interconnect the key actors that poor 

interdependency among them is observed. It is worth noting that interactions between different 

levels of government and local communities are uni-directional. While the local community is 

highly influenced by government institutions, the community’s influence on government 

institutions is weak. The later could not materialize the service they ought to access—sufficient 

and reliable water infrastructure. Instead, the paternalistic outlook dominates centrally planned 

activities that may not suit to local needs. For example, Cheleka WUAs noted that the irrigation 

system and diversion canal built 5 years ago is already in disrepair. The obsession of the 

community is the maintenance of the scheme as it is beyond the capacity of the users and the 

district. Unfortunately, the canal is not within the government priority.  

In the same vein, many water supply schemes are not functional. Some irrigated lands have been 

abandoned due to limited attention, lack of technical advice, and poor governance. It could affect 

the sustainability of the water resources availability and access. In addition, the communities 

near sugarcane plantation complained that they have limited access to water. The large-scale 

irrigators are not willing to share even under the surplus situation. As a result, dissatisfactions are 

rampant from the local community because status quos held by some large-scale commercial 

farms as key water resources users perpetuated. The role of the government institutions in 

enhancing collaboration and empower local community through water allocation and negotiation 

could overcome such barriers. Concurrent to this observation, Fliervoet et al. (2016) affirmed 

‘government bodies can be an active participant and use its regulatory powers to implement its 

own policy and reach its own objectives; it can coordinate and facilitate, and it can stimulate 

collaboration hierarchically’. 
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In this sense, when volunteer coordination and collaboration are not possible, government 

stakeholders can enforce the existing laws and regulations focusing on their mandate but 

allowing the scope for collaboration. In this particular study, the institution mandated for this 

purpose fails to act that some environmentally adverse impact projects have been implemented in 

the basin. The stakeholders stressed that there are widespread open abstractions both for 

agricultural and industrial purposes. After using water for a particular purpose, water users 

release wastes into the river body, which are further compounding the water crisis. There is 

limited enforcement of environmental standards and insufficient revenue collection from water 

use. Some 80% of factories discharge their waste without any treatment into nearby water bodies 

(Environmental Protection Authority 2003).  

Personal observations and discussions with the stakeholders confirmed that heavy industries such 

textile and tannery, medical and pharmaceutical, as well as light industries such as garages are 

releasing contaminants and toxic chemicals directly into the river or its tributary. The practice is 

against Ethiopian Environmental Impact Assessment (EIA) Proclamation No. 299/2002 (FDRE 

2002a), Environmental Pollution Control Proclamation No. 300/2002 (FDRE 2002b), and the 

Prevention of Industrial Pollution Council of Ministers Regulation No 159/2008 (FRDE 2009a) 

that clearly proclaimed ‘no person shall pollute or cause any other person to pollute the 

environment by violating the relevant environmental standards’. It stated that violators who 

release any pollutant to the environment, including water bodies, against the law face 

administrative or legal measure such as fines or penalties. Nevertheless, the stakeholders implied 

that these regulations are not the rules-in-use or enforced. 

Furthermore, the enforcement of environmental regulations in the basin is inconsistent across 

federal and regional authorities. Despite their status as regulatory bodies, government institutions 

are incapable of conducting timely water quality inspections. These institutions stated that 

limited human and financial capacity is the reason for their inability to perform regular 

regulatory duties. As a result, there is insufficient regulatory support for addressing the growing 

water quality crisis. Corruption is also playing a role in water quality assessment. Some 

industries and factories bribe inspectors who enforce regulations. This is alarming for the AwRB 

where major industries and infrastructure development including rural and urban water supply 

and sanitation, major urban development, waste disposal, transport network, energy generation, 
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large-scale commercial agriculture, open ranch rearing of livestock, and mining projects are 

undertaken. The loose and haphazard enforcement and poor coordination of these stakeholders 

allowed some water users to pursue their particular interests and priorities. They may not take 

into account the impact of their actions on surface and groundwater environs or other actors. 

Looking at the overall picture of actors’ interfaces in the basin (Figure 3.4), the government 

institutions have utmost power, positive contributions, strong need and high influence to achieve 

water security under prevailing circumstances. Private sectors have the interest to use water but 

have limited commitments to contribute to the overall water security goal. They prefer to follow 

their own pathways to access water such as private groundwater drillings. The private sectors 

have somehow the power but weak influence due to absence of proper institutional arrangements 

such as PPP. The tertiary stakeholders have silent power and influence but possess positive 

contributions and moderate need to advocate and implement water security through IWRM. 

 
Figure 3.4. Stakeholders’ interfaces and contribution to water security in Basin (Source: Fieldwork 2016) 

Likewise, the local community—eventually benefits from the secured water—has strong needs 

and highly contributes to the process of water resources management in terms of participating in 

labor-intensive activities such as watershed management. The common ground was that all 
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actors have a strong interest to secure water as desired end goal. Hitherto, most of them have 

centered on their current/expected shares and access not on an integrated approach. 

3.5. Conclusions and Policy Implications 

This study has shown that the stakeholders in the basin are heterogeneous in terms of interest, 

priority, and power they possess. The study was underpinned adopting the IoS to understand the 

complexity of water security and actors’ arena. It categorized the stakeholders into government 

institutions, private sectors, external bodies, and grassroots level organizations based on their 

characteristics in water resources transactions. The actors involved in transaction processes 

ranges from federal to the local community. They have multiple roles, mandates, and interests. 

The stakeholders unanimously recognized the mounting challenges of water security in the basin 

though their priorities and perceptions on the root causes of the problems and solutions varied 

depending on their experiences, mandates, and interest. Given the power asymmetry (interest and 

influence) among the stakeholders and the tendency of sticking to the sectorial approach, the 

actors lacked coordination and synergy to tackle the growing water crisis. This has prevailed a 

situation of disorder and disarray in the basin to the extent that nobody knows the actions of 

others for worse or better. As a result, the actors have limited understanding of their 

interdependencies of their actions situations in the basin. Consequently, inefficient use of water, 

weak institutional settings, economic losses, and environmental pollutions and degradations has 

ridden the basin. 

The interdependencies of the stakeholders are characterized as a ‘win–lose’ strategy, in which 

the powerful stakeholders dominate the voiceless. In such strategy, losses are much greater than 

the gains. Some stakeholders are underprivileged in water access as water security of some could 

be at the expense of others, such as upstream and downstream dilemmas. Such mode of 

transaction tends to be expensive due to the lack of basin-wide water security coordination 

framework, which could increase the transaction cost involved to protect the basin environs and 

tributaries. Thus, coordinated activities at the basin level are required to prevent, control, and 

reduce the problems of insecurity such as pollutions and water misuses.  

It is surprising that the country that publicized comprehensive water resources management 

policy following IWRM in 1999 is unsuccessful to create coordination among actors and 

integration among sectors. This tends to conclude that it is a symptom of inadequate political 
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commitment rather than a policy ingredient. Success in moving towards water security in the 

basin is fundamentally required government leadership that geared towards treating or if possible 

reversing the underlying causes of water insecurity through coordination, collaboration, and 

participation of key stakeholders. In addition, an enforcement of water policy and rules-in-use in 

all governance structures is indispensable. 

Thus, water security as an end goal needs follow-up research that reconciles multi-stakeholders 

who often embrace multiple interests for multipurpose uses demands further in-depth 

institutional analyses. The next step in this basin has to investigate institutional options that 

could accommodate such settings. This could provide an entry point for the collaboration, and a 

mean to strengthen coordination of water resources management from the lens of IWRM and 

principles of water good governance, which nurture water security.  
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4.  WATER SECURITY IN THE AWASH BASIN OF ETHIOPIA: A 

CASE STUDY OF FENTALE DISTRICT III  

 

 

ABSTRACT 

 

The purpose of this paper is to illustrate and link water security and institution at a micro level. 

To this end, the study employed a case study of Fentale District in the Awash River Basin of 

Ethiopia. Household Water Security Index (HWSI) was constructed modifying Water Poverty 

Index (WPI) by  adding water institution aspects to understand the status of water security at 

lowest unit as possible. The index constitutes water resources availability (R), access (A), 

utilization (U), capacity (C), and environment (E), and water institution (I) components. By 

doing so the study could contribute to the dearth of studies that link water security and institution 

at household level. A cross-sectional first-hand data was collected using household survey. A 

multivariate technique called Principal Component Analysis (PCA) was used as an aid for data-

crunching and assigning proper weight. Step-by-step, HWSI was successfully constructed. The 

result showed  that the largest proportion is chronically water insecure. Water institution sub-

index scored the lowest of all components because local institutional arrangements ranging from 

simple membership of Water Users Associations (WUAs) or committees to decision-making in 

water management failed to function properly. Thus, the quest for proper institutional options at 

the micro level is demanding. It facilitates and mediates resource access, encourages proper use, 

leverages capacity building, and better governs environmental integrity at lowest planning unit as 

possible. Cognizant to this, water institution should be key component of water security at micro 

level. The HWSI, a composite index taking into account the institutional component, helps to 

indicate where interventions are needed and hence can serve as a tool to inform policy makers 

and development workers. Thus, it should be tested at various contexts and different scales for 

wider application.  

 

Keywords: Water security, institution, Awash Basin, Household Water Security Index, PCA 
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4.1. Introduction  

About 4.3 billion people (71%) of the global population lives under the state of water crisis at 

least for a month in a year.  The current water crisis is ranked the top ten 10 global risks in terms 

of the potential impact on society (World Economic Forum 2015).  Water security becomes a 

complex landscape that links together the diverse challenges facing the world in food, energy, 

climate change, economic growth, national, and human security (Falkenmark 2013, 2001, Molle 

et al. 2008, Whittington et al. 2013). This is mainly because of the failure to secure water, which 

has reverberating crises on health, education, economy, social, and political instability (Grey & 

Sadoff 2007; Whittington et al. 2013). The consequences of water insecurity are more serious in 

the developing economies where the capacity and institutional mechanisms to store or develop 

water resources are weak (UN-WWAP (United Nations World Water Assessment Program) 

2015).  

Africa shares 9 % of global freshwater resources (World Water Council (WWC) 2006), yet water 

security crises are a deep-rooted phenomenon due to economic water scarcity aroused from rapid 

rise in population, widespread poverty, and weak capacity to develop water infrastructure (Naik 

2016), and uneven distribution of freshwater resources across the continent. Sub-Saharan Africa 

is dominated by a rain-fed agricultural system and at risk of water insecurity- ‘very little access 

and control over water’ due to lack of infrastructure (Srinivasan et al. 2017), and rapid 

population growth unmatched and slow water infrastructure development. Moreover, the coming 

four decades in Africa will be accompanied by rapid urbanization, which shifts diets towards 

high water demanding food sources such as meat and dairy (Ringler et al. 2016). Given the water 

infrastructures, population growth, and urbanization, countries in Sub-Saharan Africa, including 

‘water surplus countries’ will face water crisis. 

The average physically available water per capita of Ethiopia is estimated to be 1320-1362 M3, 

which shows the sign of water stress according to the Falkenmark Water Stress Index (FWSI) cut 

point of 1,700 M3/person/year (Falkenmark 1989). Despite this facts, Ethiopia is assumed to be a 

relative generous endowment of water (Awulachew et al. 2007), which does not reflect the 

spatial and temporal variability, the capacity to use for the productive purpose, and equitable 

access to the existing resource on a sustainable base.  
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Of more than a dozen of river basins of Ethiopia, Awash River Basin is among the most utilized 

basins (FAO 2013). Water crises in the basin have been inducing tensions among the pastoralists, 

smallholder, and large-scale farms/ factories over riverine grazing lands and water sources. The 

rushes to access water in the basin among various water users are unprecedented (Behnke & 

Kerven 2011).  It is undeniable fact that acquiring water rights is a priority for any investors, 

which high likely affect the institutional arrangement for water management of the early users. 

The existing institutional arrangements often favor the investors due to their strong bargaining 

power (Bues & Theesfeld 2012).  

The fragmented and uncoordinated institutional arrangements (Hemel & Loijenga 2013) and 

extreme natural calamities (Edossa et al. 2010), all together, exacerbate and disturb the state of 

household water security in the basin. However, the underlying causes of water (in) security at 

the household level are unclear whether they are due to the availability of water resources, 

access, the way household use water, the lack of capacity, poor management of water resources 

or institutional ineffectiveness to respond to resource crises. With the objective of assessing the 

water security status at household level in the Awash basin, this study employed Fentale District 

of Oromia Regional State, Ethiopia as a case study. By doing so, the study invigorate the 

importance of institutions to secure water through mediating and governing water access and use 

at household level.  

4.2. Conceptual Framework  

The diverse conceptions of water security have complicated the ‘translations of water security 

goals into policy and governance’ (Jepson 2014). The concept is liked to water scarcity, risk, 

vulnerability, shortage, and stress concepts (Mason & Calow 2012). Hence, it is subjected to 

contests and debates (Cook & Bakker 2012, Mason & Calow 2012; Norman et al. 2012). For 

instance, Kujinga et al. (2013) implicated that water security problems as inaccessibility of the 

resources, inadequacy in terms of quantity, poor quality, and unaffordability economically. 

Some scholars defined water security from resilience dimensions (e.g Scott et al. 2013). Al-

otaibi & Abdel-jawad (2007) conceptualized water security from the lens of emergency 

situations. However, the definitions were lacked institutional dimensions of water security. Cook 

& Bakker (2012) argued that water security need to be seen from integrative approach so as to 

‘bring issues of good governance to the fore’, which accounted for the institution as governance 
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aspects of water security. This paper adopted the definition of water security from United 

Nations University (2013) as: 

the capacity of a  population to safeguard sustainable access to adequate quantities of acceptable 

quality water for sustaining livelihoods, human well-being, and socio-economic development, for 

ensuring protection against water-borne pollution and water-related disasters, and for preserving 

ecosystems in a climate of peace and political stability. 

Conceptually, the definition is interdisciplinary, multidimensional, and iterative with the 

changing conditions. It can be applied at the household level. Moreover, the institutional aspects 

can be seen as a means to enhance the capacity, socioeconomic, ecological, as well as political 

issues of water resources on sustainable base. In other words, institutional failure descends 

households into a realm of water insecurity. Given this concept, the paper tends to build on the 

conceptual framework of Water Poverty Index (WPI), originally developed by Sullivan (2002), 

as a tool to assess water security status. WPI is relevant to assist policy making in water 

resources management. It is a composite measure of five indicators (Lawrence et al. 2002), viz.  

1) Water availability encompasses water resources, both surface, and groundwater. It takes 

into account reliability, adequacy, and seasonal variability.  

2) Water access means not simply safe water for drinking and cooking, but water for 

irrigating crops or for non-agricultural use at the acceptable distance.   

3) Water use means the purpose that the household allocated, availed, and accessed as 

suitably as possible to meet its social and economic objectives. 

4) Capacity indicates the level of human, economic, and infrastructural and technology to 

use water resources for productive purposes.  

5) Sustainability is the ecology in which water sustains and ‘balances water resources use 

and development with ecosystem needs’ (Cook and Bakker 2012), without 

compromising the environment.  

It is worth noting that not all-available water may be accessed due to various reasons (Matti et al. 

2010). Likewise, increased supply of household water access could not automatically guarantee a 

high quality of life (Baguma et al. 2012).  Therefore, WPI may not be universally applicable to 

all contexts in its entirety and in a generic form due to several virtues and vices as an analytical 

tool.  In order to recognize the importance of political and institutional issues, the sixth 
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component of water security measurement, water institutions, was included. Water institutions 

include both formal and informal arrangements that mediate and facilitate water access, 

availability, and use.  Gain & Giupponi (2015)  stated that water security indicators should 

incorporate the institutional mechanisms as much as physical, social, and economic capacity. 

The indicators were refined analytically and supplemented statistically that a modified WPI 

called Household Water Security Index (HWSI) were constructed as a tool to assess water 

security at household level. It helps to identify areas with water security problems and inform 

water related policies, decision-making, and intervention planning. 

4.3. Methods and Study Design  

4.3.1. Study area  

The study was carried out at Fentale District located in Awash River Basin, East Shewa Zone of 

Oromia Regional State in the Great Rift Valley at about 39.93oE to 39o56’0 o E longitude and 

8.975o N to 8.58’30” N latitude (Gebremedhin et al. 2014). With a distance of 193 Kms from 

Addis Ababa, the District is on the route of Ethio-Djibouti railway and eastern road networks 

(Figure 4.1). It has a total area of 1,414.75 km2, of which Matehara Sugar Factory (MSF) 

occupied about 140 km2  and  the Awash National Park covers 752 km2 (Malifu, 2006). It has an 

estimated projected population of 110,961 (58,301 male, 52,301 female) in 2017 (CSA 2013) 

and a total livestock of 496,858.8 TLU.  

The district covers 3% of the entire basin.  The drainage system covers the Awash River and the 

brackish Lake Beseka, which constitute 2.68% of water body. The topography of Fentale is 

generally a low-lying plain ranging from 955 meters above sea level (m.a.s.l) to the highest peak 

of Mount Fentale (2007 m.a.s.l). The mean annual temperature ranges from 25-42oC and 

categorized as dry Kola (lowland) agro-ecological zone. According to District Water Resource 

Office, the district receives a bimodal average rainfall of 595.5 mm but the distribution is erratic 

and uneven.  
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Figure  4.1. Map of Fentale District showing the location of studied Kebeles  

4.3.2. Sample design 

Fentale district, located in the Awash River Basin, was purposely selected for this study because 

of severe water shortage, environmental degradation, competition for water resources among the 

pastoral, agro-pastoral, small-scale farmers, large-scale farms, agro-industrialists, conflict over 

water resources, and weak water governance. It has the feature of both lower and middle basin- 

water resources problems, as well as the upper part of the basin, which supports small and large-

scale agricultural practices. The district has 18 rural kebeles. The study employed households as 

a unit of analysis.  The total household size in the district is 19,918 (CSA 2007). In order to 

determine the sample size, the study adopted the formula below from Kothari (2004).  

   
𝒏 =

𝒛𝟐. 𝐩. 𝐪. 𝐍

 𝒆𝟐 .  𝐍 − 𝟏 . +𝒛𝟐. 𝐩. 𝐪
                                                                                                           (𝟏) 
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Where, n is the desired sample size; z =the upper points  of standard normal distribution at 

95% confidence level (z=1.96); e=acceptable error at a given precision rate (assumed 5%); p=the 

proportion of water secured households (0.5 or 50%); q=1-p; N=the total households in the 

District (N=19,918).  This assumption yields 377 households. When 6% (23 households) were 

added for contingency due to non-response, unavailability or unwillingness for the interview, the 

total sample size for the study becomes 400 households. However, there is no none-response rate 

that all 400 households were included in the analysis as higher sample size has a merit. In order 

to select the kebeles (smallest administrative unit), the study stratified the district into four on the 

basis of water resources availability and access, as well as the local livelihoods systems in 

consultation with district water resources and pastoral development offices (see Table 4.1).  A 

simple random sampling technique was employed to select a kebele from each stratum given the 

time and finance. Accordingly, four kebeles (Algae, Karo Kersa, Dire Saden and Sare Weba) 

were selected for the study.  The lists of household heads were obtained from each kebele and 

sampling frames were established. Then, the sample size was proportionally allocated to each 

kebele using formula (2) below because proportionate to size is considered as the most efficient 

and an optimal design for each stratum (Kothari 2004). 

   
𝒏𝒉 =  

𝐍𝒉

𝑵
 ∗ 𝒏                                                                                                                               𝟐  

 

Where nh is the sample size for stratum h, Nh is the population size for stratum h, N is total 

population size for all strata, and n is total sample size (Table 4.1). 

Table 4.1 Proportionate to size from strata was used in order to select sample size. 

Category  Parameter  % of 

district 

Selected 

kebele  

Total 

HHs 

Selected 

HHs 

agro-

pastoralists 

Obtain water from nearby plantations and undertake 

traditional irrigation; both flood and drought are the 

challenges  

22.2 Algae 796 91 

agro-

pastoralists 

Access modern irrigated schemes developed by 

Oromia  Regional Government  called Boset-Fentale 

scheme 

27.8 Dire 

Saden 

1378 157 

 

agro-

pastoralists 

Practice modern small-scale irrigation to produce 

crop and keep livestock mainly supported by NGOs, 

pump out water directly from River 

16.7 Sare 

Weba 

713 82 

Pastoralists Depend on livestock rearing for survival, move with 

it along Awash River banks and elsewhere to look 

for water and pasture, drought is the major challenge 

33.3 Haro 

Kersa 

615 70 

Total 100 4 3502 400 

Source: Own data 
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4.3.3. Data collection  

In order to collect primary sources of information from the sample households, a structured 

interview schedule was developed. The survey has collected socioeconomic and biophysical 

data. It addressed: (1) water resource availability, (2) access to available water, (3) purposes and 

means water used for, (4) capacity of household to manage water, (4)  the ecological integrity of 

water, and (6) organizations and institutions mediating the process of water access and use. The 

design of the survey was primarily close-ended questions. The collected data entered into SPSS 

software version 22 for analysis. Furthermore, secondary data were also collected and collated 

from District Offices and MSF on the general socio-demographic, livelihood, and water and land 

use systems in addition to rigor review of the literature.  

4.3.4. Analytical method  

Components and indicators: Based on the prior survey of the literature, we screened the 

variables used to construct the new water security index at household level in the context. Hence, 

six sub-indices (Table 4.2), which are expected (hypothesized) to have an association with water 

security, are summarized below. 

Table 4.2. Description of components and indicators used to construct Household Water Security Index  

Components or sub-index  Code and description of indicators 

Resources (R) 

This is a sub-index provides some 

assessment of a qualitatively adjusted 

value of the per capita quantitative 

measure of ground and surface water 

availability for a household. The more 

the water resource access means the 

better the water security status would 

be. It is measured using Likert Scale of 

5 

RO1=Sufficiency of  pipe water [%] 

RO2=Sufficiency of rain water  [%] 

RO3=Sufficiency of river water  [%] 

RO4=Variability of rainfall  [%] 

RO5=Reliability of surface water  [%] 

RO6=Reliability of ground water  [%] 

RO7=Adequacy of piped water  [%] 

RO8=Test of water [1-5 scale]  

RO9=Odor of water [1-5 scale] 

R1O=Color of water [1-5 scale] 

R11=Sanitation condition [1-5 scale] 

Access (A) 
This sub-index constitutes several 

variables, which indicate people have 

to access water for effective use for 

their survival in the household. Better 

access positively contributes to 

household water security. 

AO1=Effort to collect water [1-5 scale] 

AO2=Danger  to collect water [1-5 scale] 

AO3=Disputes over water[1-5 scale] 

AO4=Water carried by women (%) 

AO5 =Distance to river/lake (Km) 

AO6=Distance to borehole with mechanized pump(Km) 

AO7=Distance to protected spring(Km) 

AO8=Distance to water vendor(Km) 

AO9=Distance to irrigation canal(Km)  

Capacity (C) 
Indicates the level of human, economic, 

CO1=Frequency of health & hygiene education [1-5 scale] 

CO2=Frequency of illness  related to water [1-5 scale]  

CO3=Credit to buy water pump (%) 

CO4=Reliable income (%) 
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and infrastructural and technology to 

contribute to household water security. 

The stronger the capacity of the 

household to overcome the water-

related risks, stresses, and shocks 

meant the positive extent of water 

security would be. 

CO5=Access to electricity (%) 

CO6=Access to road and transport infrastructures (%) 

CO7=Experience of under 5 child mortality (%) 

CO8=Literacy rate of the household head (%) 

CO9=Costliness of water access (%)  

C1O=Health workers availability (%) 

C11=Healthcare affordability [1-5 scale] 

Use (U) 
It is manifested by the level of water 

use for various household activities for 

diversified economy and the economic 

returns from it in the household. The 

diverse the household's use of water for 

productive purpose, the better the water 

security status could be. 

UO1=Domestic water consumption rate keeping HH size in mind (l/d) 

UO2=Livestock water use based on TLU and standard water needs (l/d) 

UO3=The ratio of agricultural land to irrigated (ratio)  

UO4=Exclusion from water resource use (%) 

UO5=Extent of wastewater use for productive purpose [1-5 scale]  

UO6=Extent of competition  for water use [1-5 scale] 

UO7= Frequency of conflict on water use[1-5 scale] 

Environment (E) 

It measures the environmental integrity 

such water needs include chemical use, 

the frequency of drought/flood events, 

crop loss. Better environmental 

management practices high likely to 

contribute to the probability of water 

security. All measured in scale. 

EO1=The extent of aridity in the area [1-5 scale] 

EO2=The impact of drought events [1-5 scale] 

EO3=The impact of flood events [1-5 scale] 

EO4=The impact of conflict events [1-5 scale] 

EO5=Frequency of application pesticides/herbicides[1-5 scale] 

EO6=Frequency of fertilizer application [1-5 scale] 

EO7=Proxy of animals grazing to water points [1-5 scale] 

EO8=Extent of soil erosion reported by the households [1-5 scale] 

EO9=Frequency of crop loss reported by the households [1-5 scale] 

 

Institution (I) 

Institution is measured using the scale 

in terms of proxy indicators that 

facilitate and mediate water access and 

allocations. It appeared as a sub-index 

that involves the perceptions and 

experiences of households. The higher 

the score, the better the household 

water security conditions would be.  

IO1=The involvement of local community [1-5 scale] 

IO2=The empowerment of women and  disadvantaged [1-5 scale] 

IO3=Extent of resolving water conflict resolution [1-5 scale] 

IO4=Ability to mediate water resource access [1-5 scale] 

IO5=Provision of information and knowledge [1-5 scale]  

IO6=Level of decision making on water resource [1-5 scale] 

IO7=Responsiveness to local water needs [1-5 scale] 

IO8=Accessibility of database [1-5 scale] 

IO9=Trust on water resource leadership [1-5 scale] 

I1O=Extent of representativeness in the Water Committee[1-5 scale] 

I12=Level of water sharing (helping) [1-5 scale] 

I13=Extent of covering  O&M of water infrastructures [1-5 scale] 

I14=Membership of WUA (%) 

Based on (Dickson et al. 2016; Jemmali & Sullivan 2014; Wilk &Jonsson 2013; Jemmali & 

Matoussi 2013; Manandhar et al. 2012; WWF 2012; Pérez-Foguet & Garriga 2011; Garriga & 

Pérez-Foguet 2010; Ty et al. 2010; Sullivan & Meigh 2007; Heidecke 2006; Sullivan et al. 2003; 

Lawrence et al. 2002)  

Principal Component Analysis (PCA) 

One of the pitfalls of previous composite indexes such as WPI as an analytical tool was their 

high correlation among the variables (Garriga & Pérez-Foguet 2010). In order to overcome this 

shortcoming, a multivariate analysis called PCA was used. It helps to reduce the redundancy in 

the data set without losing the vital information. In PCA analysis, the total number of input 

variables, in our case 61, is the same as the total number of factors or principal components (PC) 

with the total number of observations (400 respondents). However, as one of the purpose is to 
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reduce the number of variables for analyses into a set of factors, all PC are not kept. The weights 

in the PC are chosen such that the following requirements are satisfied: (1) the variances of the 

PCs (eigenvalues) are in the decreasing order from component-1 to n; (2) the values of the factor 

loadings of the components are uncorrelated; and (3) the sum of the squares of the weights used 

in PCs is equal to 1. 

The sum of squares of loadings of each column-j (PC-j/factor-j) which is known as eigenvalue of 

that column j was obtained for each sub-indices or components. The insignificant principal 

components, which have eigenvalues less than 1, dropped and PCs with eigenvalues above 1 

retained; then orthogonal varimax rotation method was performed for the retained principal 

components to maximize factor loading and for better interpretation. Then, each variable was 

assigned to the PC (factor), with which it has the maximum absolute loading (irrespective of 

sign). This is a popular technique, which determines loadings of variables on different factors by 

using the standard normal values of the observations of the original (input) variables (Meyers et 

al. 2006). We run Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO-MSA) (Kaiser 

1974)25 to see the correlations between variables and their patterns, as well as Bartlett’s Test of 

Sphericity (BTS) to test the existence of sufficient correlation between the variables. 

Furthermore, to validate scale reliability, the Cronbach’s alpha was checked, which came up with 

the value of 0.87. Thus, the data set is adequate and appropriate to proceed for further PCA (see 

Table 4.3.).  

Table 4.3. Factorability test of the variables and the components26  

Sub-indices Original 

variables 

Retained 

PC 

Explained 

(%) 

BTS 

(P value) 

KMO-MSA 

Resource(R) 11 4 75 P<0.001 0.76 

Access(A) 9 3 77.1 P<0.001 0.69 

Use(U) 7 3 70.3 P<0.001 0.60 

Capacity(C)  11 4 72.3 P<0.001 0.69 

Environment(E) 9 3 76.8 P<0.001 0.66 

Institutions(I) 14 3 75 P<0.001 0.85 

Source: own data 

In this study, the total numbers of input variables were 61 with the total number of observations 

(400 respondents). An orthogonal Varimax rotation of 61 original variables was extracted into 20 

                                                           
25 Kaiser suggested that the value from 0.00 to 0.49 unacceptable, 0.50 to 0.59 miserable, 0.60 to 0.69 mediocre, 

0.70 to 0.79 middling, 0.80 to 0.89 meritorious and 0.90 to 1.00 marvelous.  
26 See annex 2D for the process of computing PCA. 
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factors or Principal Components (PC) in which the eigenvalues are greater than one because 

rotation allows us to overcome the relationship between variables and re-emerge from the 

blindness of ordinary least squares (Meyers et al. 2006). Yet, PCA has mixed the original 

variables converting them into factors that sub-indices desired cannot be computed directly. To 

overcome this effect, each sub-index was computed separately then sub-components ran PCA 

again. In other words, all sub-indices involve multiple variables, in which multivariate analyses 

are needed. Then, we aggregate these sub-indexes following a similar procedure. 

The Household Water Security Index (HWSI)  

WPI has commonly used to measure water security despite its conceptual and analytical 

drawbacks as discussed earlier. One of the pitfall is that it masks and/or undermines institutional 

aspects of water resource.  HWSI is an attempt to add institutional aspects of water resources 

based on the perceptions, experiences, as well as prevailing literature.  It added local specific 

indicators and experiences of people into the assessment.  In doing so, HWSI is not over-ride the 

WPI but it complements. The generic concept of water poverty assumed a function of physical 

availability of water resources (R), extent of access to water (A), effectiveness of people’s ability 

to manage water (C), ways in which water is used for different purposes (U), and the need to 

allocate water for ecological services (E). Accordingly, modifying the formula of WPI, given by 

Sullivan et al. (2006: 415): 

    
WPI =

wrR + waA + wcC + wuU + weE

wr + wa + wc + wu + we
                                                         (3) 

 

When institutional component is added to equation (3) and PCA is applied to the components, 

the new index called Household Water Security Scale (HWSI) is rewritten and rewritten as   

        
HWSI =

wrR + waA + wcC + wuU + weE + wiI

wr + wa + wc + wu + we + wi
                                     (4) 

 

Where, HWSI is the Water Security Index value for a household; w is the weight applied to each 

component; physical availability of water resources (R); extent of access to water (A), 

effectiveness of people’s ability to manage water (C), ways in which water is used for different 

purposes (U), and the need to allocate water for ecological services (E); and the social and 

political contexts that affect water resource access, use, capacity and environment (I).  However, 

some of the values of the indicators are negative; some variables are in percentage, scale, 
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metrics, and scores, which is statistically difficult for meaningful interpretation. In order to 

maintain uniformity of the parameters, we normalized using equation (5) below so that the value 

of each index would be unit less. 

     

SI =
Xi − Xmin

Xmax − Xmin
                                                                                                                               (𝟓) 

 

Where, SI=the index of each component, Xi=real value of each parameter, Xmax= real value of 

each parameter of the household with the highest value, and Xmin= real value of each parameter 

of the household with the lowest value. The value obtained for each parameter (R, A, C, U, E, I) 

ranges from 0 to 1. The indicator resulting in an inverse is deducted by 1 to harmonize it with 

other indicators. The resulting value for each parameter was multiplied by 100, which should fall 

between 0 and 100. The highest value (100) is considered as the highest water secured while the 

lowest value (0) is deemed to be the most unfavorable state of security for a given household (Fu 

et al. 2008). 

4.4. Results and Discussion 

4.4.1. Water resource sub-index (R)  

Water availability sub-index (R) measures the physical water resource availability both quantity 

and quality, reliability, as well as adequacy. In includes households, livestock, agriculture, and 

other desired uses. The sources can be pipe, river/pond to fulfil all demands. The value of R for 

the household (Figure 4.2), scaled between 0 and 100 showed that R=36.6. The result is far 

below the average national score of R=57.8 (Jemmali 2016). While the households in Dire Saden 

kebele score the highest (59.1), Haro kersa is the lowest (4.10) depicting high variation in water 

resources in the District. The result is not surprising as Dire Saden has access to modern irrigated 

schemes developed by Regional Government whereas Haro Kersa is mainly pastoral affected by 

drought. The households in Haro Kersa kebele is the most disadvantaged in terms of water 

availability relative to other kebeles, which calls for water resource development. Other kebeles 

are by far better off in terms of resources because they are close to MSF and Awash River or 

modern irrigation schemes. The later also demand better water resources management to boost 

reliability and overcome variability. 
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Figure 4.2. Water Resource Availability sub-index by kebeles 

Field evidence showed that about 63.5% of the respondents perceived the available water has a 

repulsive test; 54.5 % felt unpleasant odor, and 51% reported that it is dirty and cloudy color.  In 

addition, only 49.3 % access to some sorts of sanitation (1.8% use flush toilets, 4.5% access to 

ventilated and improved pit latrine, and 43.3 % use traditional pit toilet). It was observed that the 

practice of hand washing during a critical time (after visiting the toilet and before dining) and 

disinfecting water for cooking and drinking are almost nil, particularly during water scarcity. 

Thus, improving water quality and sanitation practices found to be an essential aspect of 

ensuring the safety of available water, which needs further awareness raising in the community. 

4.4.2. Water access sub-index (A) 

Sometimes, available water may not be accessed because of resource ‘entitlement’than resource 

availability. It could be due to institutional failure or political situations (Molle & Mollinga 

2003). In addition, access is affected by water quality as a result of alterations of hydrochemical 

properties such as high nitrate concentration due to high fertilizer application for farming, and 

pollution of tributaries, and high fluoride concentration (Tenalem 2007). These factors could 

pose a challenge and affect the accessibility of water resources to the households apart from 

economic capacity. Likewise, the District Water Resource Office reported that about 77.8% of 

the boreholes are abandoned due to high fluoride concentration that most people either rely on 

surface water such as rivers or irrigation canals. Thus, in this study household water access sub-

index (A) measures the effort to collect water from various sources (river, borehole, tap, and/or 

water vendors) for different purposes including domestic, livestock, agricultural, and other 

livelihood activities such as brick making and brewing.  
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The finding showed that water collection is not an easy chore for the households. About 75.5% 

of the respondents reported that it requires many efforts, time, and often dangerous. For about a 

quarter of the respondents, water is unaffordable to buy from water vendors. Further analysis of 

the variables identified under Access component after performing PCA revealed that the average 

score of household water access is very low (A=26.3) compared to national A=53.6 (Jemmali 

2016). However, there is variation among households in the four studied kebeles due to variation 

in resources access (Figure 4.3). 
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Figure 4.3. Water access sub-index by Kebeles 

Dire Seden has the least access score (16.54) due to dispute among irrigation users, siltation of 

irrigation canals up to a meter, and the frequent defying WUA’s bylaws, which compromised 

their entitlements. Karo Kersa, a pastoral kebele, has scored better access (56.42) relative to 

others despite there is serious water shortage and the lowest in terms of water resources. This is 

attributed to emergency water rationing scheme at closer distances. Some households are already 

migrated to a distant water points such as Awash, Minjer, and Kesem riverbanks. It illustrates the 

notion that resource access is possible if entitlements and claims work. 

4.4.3. Capacity sub-index (C) 

The capacity sub-index at household level constitutes human capacity to cope up with water 

availability and access problems. It was assessed in terms of illness due to water supply, access 

to health service, the household’s experience of under-5 child mortality in his life time27,  

                                                           
27 This indicator is used for household level analysis as macro level under-5 mortality rate (per 1000 live births) may 

not be suitable though it is a well-established health indicator and closely tied to access to clean water (Lawrence 

et al. 2002). 
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literacy rate; economic capacity to access available water, which includes various agricultural 

inputs, electricity,  and road and transport services. Poor household capacity distresses the state 

of household water security. The lack of secure water deteriorates the household capacity 

reflected in terms of various diseases such as diarrheal diseases, skin, and eye diseases,  and 

worm infestations lead to malnutrition, lower school, reduce labor productivity, impaired 

cognitive functioning, and learning capacity (Kujinga et al. 2013). Thus, these indicators either 

enhance or diminish the state of household water security. Thus, Capacity sub-index is 

economic, financial, and physical abilities to access available resources.  

The indicators for water capacity have analyzed and reduced using PCA to little-uncorrelated 

components, which have Eigen value of greater than one. The average value of household 

capacity sub-index (C) is found to be 34.5. It shows the capacity of the household to access 

available water is low compared to the recent national estimate of C=57.66 (Jemmali 2016). C is 

as low as 6.0 for pastoral households due to low social and economic capacity such as water 

storage capacity through water harvesting. The sub-index is relatively better in Sare Weba and 

Dire Seden, which have actually better resource and environmental score (Figure 4.4). The 

households have a capacity constraint in the area of education, improving water quality, and 

other social and physical infrastructures. 
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Figure 4.4. Capacity sub-index by kebeles  

4.4.4. Use sub-index (U)  

The use sub-index is meant to assess the status of the household to use water for various 

activities to diversify the household economy and maximize the economic returns from it 

(Sullivan et al. 2006). The index estimated the volume of water used for domestic consumption 
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keeping household size in mind, agricultural water use, expressed as the proportion of irrigated 

land to total cultivated land, and livestock water use based on TLU holdings and standard water 

needs. Accordingly, the study found out that the volume of domestic water use per capita is 7.7 

liters per day while livestock water use per TLU is 6.2 liters per day. This is far below the 

national standard set for human and livestock water consumption.28 U measures the volume of 

water used for domestic and livestock and ratio of irrigated agricultural land to cultivated land. It 

was observed that only one-third (32.25%) practice agricultural activity but they only able to 

irrigate about 0.14 hectares of average 0.87 ha of landholding- about 16.1% of their cultivated 

land. Thus, water use is limited to agricultural activities and not used to diversify various 

economic opportunities. The day-to-day economic activities of the households, including 

agriculture, mainly depend on rainfall due to the limited capacity of the households to store water 

such as harnessing water harvesting, which Grey & Sadoff (2007) attribute to economic capacity.  

Some households (42%) purported that they faced water shortage due to exclusion from access to 

available water as they are not a member of WUAs in the case of irrigation and/or unable to pool 

resources for O&M. Privately managed water points such as taps or irrigation schemes obviously 

denied access during water scarcity.  As a result, people compete over existing water sources for 

both domestic and livestock uses. Most boreholes in the district are not functional due to fluoride 

concentration, structural damage, and poor O&M. Under such circumstances, brackish and 

wastewater use is unavoidable for 60.3% of the households. The majority (89.2%) of households 

extensively reduced non-essential bathing and dug for water near riverbanks while 10.8% boil 

any water and drinking.  People borrow and share water, donkey, and jerry cans to collect water. 

Generally, the more the water use for diversified economic activity means that the better water 

security of the households but a certain level. i.e. should not extend to the level of the use of 

wastewater without treatment. A closer look at the use variables is important through reducing 

use indicators into a few uncorrelated components using PCA. This helps to understand the detail 

characteristics. Accordingly, U is 21.92 for the district.  The U score is the lowest (10.4) for 

Haro Kersa kebele (Figure 4.5) where water scarcity is high and resource availability and 

capacity is limited.  

                                                           
28  The improved standard for human consumption is 25 l/c/d for rural area within a kilometer, 40 - 100 l/c/d for 

urban (MoWIE 2016), whereas average livestock water demand is 20 and 25 liters per TLU per day for highland 

and lowland, respectively. 
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Figure 4.5. Water resources utilization sub-index by kebeles 

4.4.5. Environment index (E)  

The environmental management practices through reducing water pollution and deforestation are 

high likely to contribute to water availability. It could increase the probability of water security. 

However, the relationship between water security and the environment is complex (Pérez-Foguet 

& Garriga 2011), because of the link between environment, social, and economic developments 

is not straightforward. The indicators include factors affecting trends in vegetation coverage, 

aridity, the extent of the impacts of extreme events such as drought and flood, regularity of 

agrochemicals use, soil erosion, environmental resource conflict over pasture and water, and 

proximity to grazing animals near water points. These are biophysical indicators expected to 

affect household water security because of their association with water quality emanated from 

poor land use practices, excessive use of fertilizer, and pollution (Jemmali & Abu-Ghunmi 

2016). Studies in the basin showed that about 98% reduced crop yield and 77% loss of body 

weight/death of livestock are attributed to water shortage (Murendo et al. 2011) mainly due to 

environmental management problem-soil degradation and deforestation. Unless managed, they 

affect the sustainability aspect of water resource availability, which mainly depends on the 

ecological quality and ecosystem health.  

Filed work showed that 44.1 % of the households reported crop loss at least once in the last five 

years. More than half (51%) have had soil erosion problem every year that the soil fertility and 

water holding capacity are poor. The farmers, thus, regularly use agrochemicals such as 

fertilizers, herbicides, and pesticides on their field to boost their productivity. Likewise, coupled 

with a shortage of rainfall, pasture availability is not easy that 47% of the livestock owners graze 
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their animals near water access sources, particularly to gain from riverine grazing. Yet, this is not 

easy due to conflict with other ethnic groups and competition over the resources between 

different water users for particular livelihoods. 54.8% of the households believe that conflict 

events affected water resources access and use as some water points fall in the buffer zone of 

antagonistic parts.  The households reported that conflict over resources often occurs every year. 

We also came across that the majority of the households perceived that flood (83.6%) and 

drought (83.3%) phenomenon negatively impacted on water availability and access. The impacts 

range from loss of livelihoods assets to making life more difficult and distressful.  Clearly, there 

is lack of allocating water resources for environmental services, and thus environmental water 

scarcity prevails.  

Given the general impression, the environmental sub-index (E) is constructed taking into account 

the capacity of the environment in tackling water security problems. The indicators are measured 

based on the perception and experiences of the households. The variables given in Table 4.2 

above have run PCA, standardized and normalized to yield the composite index of environmental 

sub-index (E) (Figure 4.6). The average score E is (45.9) with the highest in Dire Seden (61.4) 

where water resource is high to Haro Kersa (10.2), which suffers from water scarcity. E is quite 

higher than the other components. It suggests the potential of environmental resources, with 

proper management, to improve the state of household water security. It is worthwhile to note 

that people heavily rely on environmental resources to cope with adversity- example moving 

between water points. Yet, the score is unexpected given the prevalence of drought, flood, and 

resource-based conflicts. Comparing with a national score of E =50.72 (Jemmali 2016), the 

district is still environmentally poor despite higher value than other components. This is 

attributed to high agrochemical use, deforestation, and land degradation.  
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Figure 4.6. Environment sub-index by kebeles 

4.4.6. Water institution Index (I)  

Water institutions are public opinions: the attitudes, experiences, and preference of water 

resources users. However, measuring these aspects are questionable and only in an indirect way 

hence institutions influence water resources management (Forkutsa et al. 2002). Studies (Pavelic 

et al. 2012, Sharaunga & Mudhara 2016, Tickner et al. 2017) underlined that the lack of proper 

institutional setting is among the key bottlenecks affecting water security. Sometimes, customary 

institutions are excluded and/or not aligned with statutory laws. Other times, the formal 

institutional arrangement of water rights either did not address the local context for sustainable 

water resources delivery or contradict with customary arrangements that work properly or remain 

unenforced (Tickner et al. 2017).  For example,  Mondal et al. (2016) noted that institutional 

aspects are essential to sustain the impacts of watershed management. Based on the study of nine 

river basins,  Fisher et al. (2011) commented that corruptions, local-specific self-interest, and the 

capacity of the institution are adversities for management, negotiation, and mediation of 

equitable water access. Sharaunga & Mudhara (2016) reported that ineffectiveness of institutions 

contributed to water shortage in the irrigation schemes. This paper argues that achieving water 

security is impossible without taking into account institutional aspects at the local level.  

 

For the purpose of assessing its presence and influence on household water security, the 

institution is measured in terms of proxy indicators that facilitate and mediate water access and 

allocations. Because institutions are scale sensitive. In other words, the institutions that perform 

better in one context may not necessarily work in other situation because they are judgmental 
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perception. Institutional sub-index has introduced in water security measurement that involves 

the perceptions and experiences of households in terms of membership, inclusion, transparency, 

empowerment, efficiency, accountability, the involvement of women and disadvantaged, and 

decision-making to the benefit of the households.  Using these variables, institution sub-index in 

water security assessment attempted to simplify complex realities into a single index (Dickson et 

al. 2016). The higher the score means the institutions are well positioned to mediate and 

facilitate water access and use, and vice versa. 

To proceed with the building of sub-index, the variables in Table 4.2 are transformed into 

uncorrelated factors using PCA to reduce redundancy of explanations. Then, the index was 

computed and standardized. The result showed that the average score of I is 21.4, the lowest of 

all sub-indices computed above. In terms of the kebele, Haro Kersa (8.6) is the worst and Sare 

Weba (33.9) is relatively better off (Figure 4.7).   
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Figure 4.7. Institution sub-index by kebeles 

The reason is that the latter has a local institutional arrangement called Maallaqa Bishaanii 

(Water Budgeter) who mediates resource access between various interest groups, including 

large-scale plantations. The broad picture, however, showed that water institutions in this district 

are weak that many efforts needed in terms of recognizing local arrangements, facilitation for 

new arrangements, capacitating WUAs and district water resources offices, and/or rethinking for 

new institutional arrangements. These are not options but imperatives if water security is desired 

and meant to improve the livelihoods of the households.  
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4.4.7. The water security status of the household  

In the process of assessing household water security status and striving to arrive at Household 

Water Security Index (HWSI), we examined six components independently. A closer look at the 

associations of the six components is vital using bivariate correlation. Three things observed in 

Table 4.5. First, Resource (R), Environment (E) (r=0.439), Access (A) (r=-0.314), and 

Capacity(C) (r=0.623) are significantly correlate to one another while Institution (I) (r=0.443) 

and Use (U) better bivariate correlated to one another. Second, A is negatively correlated with R 

(r=-0.314), C (r=-0.195), and E (r=-0.598) but positively correlated with U (r=0.106) and I 

(r=0.155). Third, I have no significant bivariate correlations with R (r=-0.036) and E (r=0.075). 

Similarly, U has no significant correlations with R (r=0.016) and E (r=0.075).  

Table 4.4 Result of Pearson Correlation for the components  

 R A U C E I 

R  1      

A -.314** 1     

U .016 .106* 1    

C .623** -.195** .179** 1   

E  .439** -.598** .075 .306** 1  

I -.036 .155** .443** .227** .075 1 

**& * Correlation is significant at P<0.01 and P<0.05 levels (2-tailed), respectively. 

These could be possible outcomes for some good reasons. First, Institution (I) mainly focuses on 

mediating and facilitating resource access, use, and management than resource provision. 

Second, there are poor institutional mechanisms to manage the environmental aspect of water 

resources in the particular study area. Third, U has fascinating indication both on R and E, which 

shows the available resources are not properly used. In other words, the water use did not take 

into account ecological integrity that affects the sustainability of water use in return.  Fourth, 

interestingly, A and E are negatively correlating, which means that access to water resources 

adversely affect the E- an indication for better resources management. Given these insights, most 

components are significantly correlated with one another though their correlation is weak 

(r>0.7). Albeit, from the matrix, scatter plot (Figure 4.8), it can be visualized that there is 

relationship need to be re-examined.  
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Figure 4.8. Scatterplot of Matrix of sub-indices  

To build a composite index that constitutes the six components needs reduction of cross-

correlation among each other using PCA. In order to run PCA, the prerequisite for factorability 

must be fulfilled. Accordingly, KMO- MSA is 0.677 (well above the acceptable value of 0.5), 

and BTS is significant (X 2=803.088, df=15, P<0.001), which gave us the confidence to run PCA. 

Two components, with Eigen value above 1, have explained about 64% of the total variance and 

retained for further analysis. They are independent of each other in contributing to water security 

still eligible for PCA. 

Two important things are observed from Table 4.6. First, R, E, A, and C have shown higher 

Eigenvectors, irrespective of sign, explained by the PC1 while I and U are highly loaded by PC2.  

Second, the determination of the weight of each other based on the proportion of respective 

Eigenvector to the sum of Eigenvectors showed the slight difference that their values on final 

HWSI various. It is, therefore, sensible to say that given the weights (Table 4.6), all sub-indices, 

which themselves composite index of several variables are also important ingredients of HWSI.  
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Table 4.5. The Eigenvectors, Eigenvalues, variance, and retained factors for HWSI (Source: Own data) 

Eigen 

vectors 

R E A C I U Variance 

explained (%) 

Eigenvalues 

PC1 .796* .796 -.719 .675   37.332 2.240 

PC2 - - - - .829 796 26.561 1.594 

Weight 0.172 0.172 0.156 0.146 0.180 0.172 63.894 - 

*Eigenvectors below 0.4 are suppressed during PCA. 

Applying the equation (4) HWSI for each household can be obtained. The result showed that the 

HWSI various from 10.1 to 55.5 with an average of 31. E has the highest score (45.9) while I has 

the least (21.4) score (Figure 4.9). It indicates that there is a prime need to strengthen 

institutional component followed by improving water resources availability and proper 

utilization, enhancing access, and building capacity. The result further suggested that poor water 

institution, lower access, limited capacity, meager use of water for various livelihood activities, 

and water variability and unreliable resource availability, which could be attributed to frequent 

drought as several studies noted (Edossa et al. 2010; 2006). Above all, the poor institutional 

arrangement can be blamed for household water insecurity because its value is the lowest of all 

six components. 
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Figure 4.9. Rader graph showing HWSI and its subcomponents (Source: own data) 

The study showed that the higher Environment index followed by Resource, Capacity, Access, 

Use, and Institution components, respectively i.e. Institution<Use<Access<Capacity<Resource 

<Environment.  Based on the studied Kebeles, the overall HWSI can be described as Haro Kersa 

<Algee<Dire Seden< Sare Weba.  Specifically,  
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 Water Resources index: Haro Kersa<Sare Weba<Algee<Dire Seden; 

 Water Access index: Dire Seden <Algee <Sare Weba< Haro Kersa;  

 Water Use index: Haro Kersa<Algee<Dire Seden <Sare Weba;  

 Capacity of the household: Haro Kersa< Algee<Sare Weba< Dire Seden;  

 Environment: Haro Kersa< Algee<Sare Weba<Dire Seden; and  

 Water Institutions: Haro Kersa<Algee<Dire Seden < Sare Weba.  

The result further revealed that except Access index, Haro Kersa performed the least. Likewise, 

Algee scored the second lowest values except in terms of water resources, and so on. It implies 

that water resources policy-makers, development planners, and interventions need to be selective 

in intervention and prioritize developments needed to improve household water security 

conditions in the district. In some areas, for example in Haro Kersa Access is not a problem but 

improving other component received top priorities. In similar fashion, specific planning and 

management of water resources are needed.  

Sensitivity analysis was also carried out to check the robustness of the index and enhance their 

transparency (Jemmali 2016). At the household level, comparing the value HWSI on quartile 

basis, the first 25% of the households scored 24.0. The households scored 31.0, and 39.6 in the 

second and third percentiles, respectively (Table 4.7).  

         Table 4.6. HWSI comparison by percentile (Source: Own data) 

Statistics HWSI 

Std. Dev 10.62 

Minimum 10.01 

Maximum 55.48 

Percentiles 25 23.95 

50 30.96 

75 39.59 

For example, the score of HWSI falls by about 7.0 of the mean compared to the first percentile 

and by about 8.6 relative to the third percentile.  However, the drop in point from first to second, 

second to third is fairly low, which entails a meager difference. Therefore, it is important to note 

that HWSI sensitivity among the percentiles is not robust. Furthermore, the distribution of HWSI 

at household level followed a normal distribution curve showed that the majority (64.5%) scored 

21-40 (Figure 4.10).  About 21% fell 41-60, and a few the household (14.5%) scored less than 

20.  It indicated that the largest proportions are close to a median score of 31.  
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Figure 4.10. The distribution of HWSI by households (Source: own data) 

4.4.8. Household water security classification  

Ultimately, the study categorized water security status based on Lawrence et al. (2002). 

Accordingly, five categories of water security intensity scale are noted as portrayed in Table 4.8 

below. Adopting this categorization, the HWSI result can be grouped into five that measures the 

household water security intensity scale.  

Table 4.7. Water security status classification based on HWSI 

Status of water 

security  

Range* Algee Dire 

Seden 

Sare 

Weba 

Haro 

Kersa 

Total 

Water secured 

or Safe 

HWSI>62 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 

Basic water 

secured  or 

Middle safe 

56<HWSI<61.9 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 

Seasonally 

water unsecured 

or low safe  

48<HWSI<55.9 0(0.0%) 11(7.0%) 9(11.0%) 0(0.0%) 20(5.0%) 

Water unsecured 

or unsafe 

35<HWSII<47.9 15(16.5%) 72(45.9%) 39(47.6%) 0(0.0%) 126(31.5%) 

Chronic water 

unsecured  

HWSI<35 76(83.5%) 74(47.1%) 34(41.5%) 70(100%) 254(63.5%) 

*Established based on Lawrence et al. (2002)  
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However, the district water security status only felled into three categories. There were no 

households with secure water and/or fulfilled basic water demands throughout the year. In other 

words, the HWSI value of the district is below 35 scores and the majority (63.5%) of households 

is chronically water unsecured. Intrinsically, about 32% and 5% are in the categories of water 

unsecured and transitionally water unsecured, respectively, as per this classification. 

One can see from Table 4.8 above that all households from Haro Kersa and the majority (83.5%) 

from Algee Kebeles are chronically water unsecured. The result is not surprising as Haro Kersa 

is a pastoral kebele with limited water access. Similarly, Algee, an agro-pastoral, relies on the 

benevolence of nearby plantations for traditional irrigation and affected by frequent floods and 

droughts.  The proportions of chronic water unsecured are high for the other kebeles (47% for 

Dire Seden and 41% for Sare Weba). Essentially, in all Kebeles, institutions are poorly 

organized. The water management systems have lacked both the system and knowledge of 

delivering proper water utilization under both scarcity and surfeit. One can draw from Table.4.8 

above that transitional water insecurity is only observed among 5% of the studied households in 

Dire Seden and Sera Weba kebeles, which corresponds with relatively better HWSI. Nearly two-

third of the households are water unsecured. 

4.5. Conclusions and Further Implications  

Household water security is multifaceted. The outcomes and intricacies of water resources 

availability, accessibility, utilization, the capacity of the household, environment, and institutions 

vary over time and space. This paper introduced HWSI to assess the status of water security at a 

micro level based on household survey data. It magnified the priority areas of policy and water 

resources development interventions to improve water security situation. It underlined the 

importance of integrating water institutional sub-component as a key component of water 

security assessment because the panacea to overcome water resources, access, use, capacity, and 

environmental problems are not only enhancing the capacity or resources availability alone but 

also ‘to make institutions work’. Thus, HWSI originated to be a useful tool in indicating where 

concrete interventions are required in the practical household and community. The result 

suggested that the case study district is totally water unsecured but with a various degrees. 

The result further implicated three things. First, water resources management should clearly spell 

out household water security phenomenon both inter and intra-annual rainfall variability and its 
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reliability temporally and spatially because estimating water resources at national or basin level 

is misleading. Second, the availed and accessed water resources need to be used properly taking 

into account the resources access of other users, say downstream households. Since the access 

and use of the available resources are determined by the capacity of the households (human, 

cash, kind), it is, thus, necessary to enhance the capacity of a household or its members to boost 

water security. Third, we need to emphasize that such entities and complexities could not happen 

in a vacuum. It needs a mediating process and changing and/or enhancing existing institutional 

arrangements. It can be achieved through stewardship- responsiveness to the local needs, the 

involvement of local community including women, transparency in allocation,  recognizing 

customary institutions, and addressing water related competitions and conflicts.  Therefore,  the 

quest for institutional options at the micro level is more demanding than just promulgating policy 

and laws at the macro level or setting up the structure of River Basin Organizations(RBOs)  so as 

to move from national to household water security. 
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5. MULTISTAKEHOLDER PLATFORMS: INSTITUTIONAL 

OPTIONS TO ACHIEVE WATER SECURITY IN THE AWASH 

BASIN OF ETHIOPIA IV 

 

 

 

ABSTRACT 

This paper seeks to introduce Multistakeholder Platforms (MPs) as a ‘soft path’ to realize water 

security. The data for this study were collected from various sources using in-depth interviews, a 

survey of key experts, Focussed Group Discussions, and participant observations. The data were 

systematically categorized thematically, entered into excel database, and analysed using Ventism 

PLE for Windows Version 7.2.  Moreover, descriptive statistics and content analyses were used. 

The result revealed that water resources as a common-pool natural resource involve various 

interests, priorities, sectors, and stakeholders in the Awash basin system. We observed that there 

is Multistakeholder with various interests and priorities at macro, meso, and micro levels. Albeit, 

the linkages and interaction of several key actors are either loose or completely missed that 

affected the coordination mechanism and hence water security. The paper argued that it is 

possible to negotiate the interests and priorities of all stakeholders without endangering the water 

security of the others. This could be through Multistakeholder Platforms (MSPs)-as collective 

actions tool-at macro-meso-micro levels, which potentially involve all pertinent stakeholders. 

This entails that the platforms need to be hierarchal but cross-sectorial that engage multi-actors 

as a means to open up dialogues and maximize the benefits of all actors.  In order to enable 

sustainable and effective functioning of MSPs, reconciling various actors, sectors, and uses are 

keys to achieve water security in the Basin.   

 

Keywords: Multistakeholders, water security, Awash Basin, institutions, coordination   
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5.1. Introduction  

In most developing countries water resources, as a common good, are often following a 

centralized control, hierarchal planning, and sectorial allocation (Kemper et al. 2005, Mcnicholl 

et al. 2017, Warner et al. 2008, Warner 2005). Such mode of water resources management 

proved to be ineffective and unsustainable to ensure water security. It was also criticized as 

‘traditional’ management of water as a common-pool natural resource.  Rather, it was blamed for 

pursuing reactive approach, which has been deepening water-related looming crises. Water 

security is multifaceted, which intersect with social, economic, political, as well as 

environmental spheres (Brouwer et al. 2016). Thus, any approach must take into account the 

multidimensionality of water resources.  

We argue that sustainable water resources management demands a pragmatic balancing of the 

‘hard systems' (infrastructure development) and ‘soft systems' (institutions). This permits us to 

balance stakeholders' viewpoints particularly when the hurdle is institutional (Grigg 2008). 

Similarly, Mills-novoa & Hermoza (2017) contended that both the demand and supply sides 

responses to water security problems can coexistence and conflict with each other. It is in this 

context that new challenges need to change an approach and institutional arrangements to 

reconcile myriads of conflicting aspects in current water resources management.  

The Ethiopian water policy enunciated the importance of institutions and stakeholders 

participation. It appreciated a decentralized water resources management through the 

involvement of pertinent stakeholders. The policy indicated a need for a sustainable and effective 

collaborative framework among various stakeholders through collective actions called 

Multistakeholder Platforms (MSPs). There were also experiences of MSPs in the water sector29.  

To cite an example, until 2013 when Water Supply and Hygiene (WaSH) Implementation 

Framework (WIF) came into existence, WaSH sector was uncoordinated. The WaSH 

Implementation Framework (WIF)30 calls to move from plethora of fragmented WaSH project 

                                                           
29 The Multistakeholder Forum in WaSH was initiated in 2007 by donors and NGOs that brings together 

government, donors, and NGOs. They meet on annual basis to jointly review the progress of the WaSH sector and 

facilitate harmonization and alignment. It often ends in setting up of sector priorities in the form of jointly agreed 

undertakings for the coming year (https://www.ircwash.org/news/irc-wash-ethiopia). 
30 WIF was signed among Ministry of Water and Energy, Health, Education, and Finance and Economic 

Development in 2011.  The purpose of the framework was to create coordination, harmonization of WaSH 

https://www.ircwash.org/news/irc-wash-ethiopia
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implementation to integrated programing. WIF was a platform that brings stakeholders from the 

government at ministerial level, development partners, CSOs, and private sectors. WIF aims to 

implement, review the progress in WaSH sector, and set a strategic direction for better targeting 

and impact. It was assumed to improve communication, harmonization, and alignment among 

the partners (Federal Democratic Republic of Ethiopia (FDRE) 2013). Nevertheless, the forum is 

not strong enough to handle WaSH issues after MDGs due to divergence and dispersion of 

attentions.   

Integrated watershed management in Ethiopia also involved MSPs. They encompass relevant 

stakeholders and designed in demand-driven approach that they were successful because the 

primary stakeholders set priorities and proposed feasible solutions compared to top-down 

approaches (Gebregziabher et al. 2016). The top-down approach may bypass pertinent 

stakeholders in the decision-making process. Similarly, the experiences of Public-Private 

Partnerships (PPP) in IWRM in the Upper Awash Basin (Vitens Evides International 2017) 

showed that MSPs served as a framework for integrated water resources protection, water quality 

monitoring, and improved control of wastewater discharges. In contrast, MSPs may be misused. 

For instance, Stel & Fenta (2014) revealed that MSPs in water provision in Amhara region of 

Ethiopia was used to contribute to the state institutions’ process legitimacy. In the process of 

MSPs, the NGOs, and CSOs acted as a brokerage between the big powers-the state institutions 

and grassroots level actors –communities. As far as the authors’, knowledge concerned, there is 

no collective action to achieve water security in the Awash River basin of Ethiopia. 

Thus, the current study employed the Awash Basin of Ethiopia to illustrate how Multistakeholder 

with multiple interests and priorities could negotiate and dialogue to achieve water security. The 

basin suffered from rampant coordination problems (Adey et al. 2016, Hemel & Loijenga 2013), 

and pervasive institutional failures (Reta et al. 2018) due to the prevalence of controversies 

between the central and local governance (Tamrat 2013). Consequently, the governance and 

enforcement of rules and regulations are challenging. On one hand, there are public, private, 

CSOs/NGOs actors engaged in water resources management. On another hand, there are rampant 

coordination and institutional failure. In this context, complex varieties of actors operate in the 

basin but with a weak or absence of key linkages among actors in the common water resources 

                                                                                                                                                                                           
stakeholders, consolidated budgeting for One-WaSH program. It aimed to achieve 98.5% water supply and 84% 

improved sanitation access coverage by 2015. 
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regime. This aspect is not properly studied in the Awash River Basin. Thus, the article looks how 

institutions and actors organize themselves to promote collective action solutions and 

institutional arrangements to achieve water security. The key objective of this article is to 

provide institutional options beyond a simplistic rhetoric in the Basin as a mechanism to attain 

water security.   

5.2. Conceptual Framework  

In the realm of water resources, there are multiple stakeholders or actors from multiple sectors 

called as ‘multistakeholder’ (Warner 2006). Multistakeholder Platforms (MSPs) (also known as 

Forum, Partnership, Learning Alliance, Coalition, Dialogues, Partnerships) are conceived as a 

platform as it aims to bring together various actors, perspectives, and values in a more holistic 

view of the basin. It is ‘networks in communication on and management of competing claims to 

water, managing coordination problems, coalition-building, and/or visioning.  MSPs are an 

institutional bargaining space that is especially useful for visioning and information exchange’ 

(Warner 2006:15). MSP is one of an institutional option to resolve water-related risks and 

stresses. In other words, a MSP is an opportunity that draws government, private sectors, NGOs, 

donors, civil society organizations, and local community actors who have a stake in the water 

resources of the basin. Such platforms are collective actions to address water security problems 

(Stel & Fenta 2014).  This is also the reason why MSPs have presently promoted and attracted a 

considerable support from policymakers, donors, NGOs, water managers, and water supply 

companies as an institutional setting for participatory water resources management (Warner 

2005).  

MSP is considered as an institutional arrangement in which collective actions, decisions, ideas, 

and possible collaboration and solutions are reflected (Simpungwe 2006). It comprehends how 

water institutions function to overcome water insecurity conditions from non-conventional and 

multi-sectorial perspectives in pragmatic and holistic but hierarchal approach. Taking into 

account the existing institutional settings, power hierarchy, and responsibilities of the sectors, 

hierarchal MSPs can negotiate power asymmetry and create coordination and concordance in the 

basin. In addition, institutional options need to address how and where various sectors can work 

together to improve the prevailing institutions. Sometimes, dismantling or merging various 

hierarchy, stakeholders, and sectors has unbearable consequences to achieve water security. 
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Thus, a hierarchy of platforms with efficient bureaucracy is essential at macro, meso, and micro 

levels. The hierarchal approach for collective actions helps to avoid cluttering of ideas and 

staking of heterogeneous stakeholders for fruitful dialogues. The active participation of pertinent 

stakeholders, spanning from the community to governments, from donors to private sectors and 

CSOs, are key entities for IWRM to function. However, it is not clear how to ensure this 

participation (De Cosmi and Reed 2009). 

Multistakeholder engagement at various levels serves as a mechanism to encourage other sectors 

to consider water in their policies and planning. This is one of the mechanisms to ensure water 

security. Yet, the problem of water security is not a single sector or stakeholder issue as it is 

linked to multiple actors and interests over space and time.  The complex features of water 

require diverse stakeholders to come together to ensure efficient and effective use of water and 

hence water security. The engagement of multistakeholder means that are beyond single-purpose 

use and multiple outcomes. The outcome is a peril under fragmentation of efforts and 

divergences of interests.  This concurs with Warner’s (2005) argument that multistakeholder 

processes do not necessarily solve problems, but they help the disputed parties partly to 

understand other stakeholders' views and interests. Furthermore, MSPs are the powerful tool to 

get buy-in from officials and decision-making. In tandem, these are imperative to translating 

rhetoric into reality. Thus, new institutional options have double blades: (1) mitigate the 

consequences of previous water insecurity; and (2) establishing a framework for implementing 

IWRM on the sustainable base. 

5.3. Methods 

The empirical information for this article was obtained from multiple techniques with multiple 

units of analyses. First, 15 key experts from various institutions, which believed to have 

association with water resources management in the basin, were surveyed using structured 

questionnaire. The questionnaire aimed to assess institutional options to achieve water security 

from the viewpoints of the various experts on the performance of existing institutions- water law, 

policy, and administration. The experts were from the private sector, donor and NGOs, 

universities, and government stakeholders in the water sector were consulted using structured 

questionnaires. The selection of actors was based on purposive sampling using snowball-

sampling technique. The survey was complemented by in-depth interviews with 38 key 
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informants and 16 Focused Group Discussions (FGDs). Semi-structured stakeholders mapping 

matrix and actor-network sheet were used to manage the interview and face-to-face discussions. 

The assumption was that the participants had better describe the interactions and relationships 

based on their practical experiences. During both FGDs, as well as one-to-one interviews, plain 

papers, various color markers, and stick card were used to facilitate discussions. The respondents 

identified the interdependent actors, to the best of their knowledge, regarding the water resources 

in the basin. This methodology was also successfully applied in Ghana, Bolivia, and Malawi to 

analyze the network of stakeholders to improve rural water supply (Mcnicholl et al. 2017). 

Second, the respondents described the linkages among the stakeholders and institutions using 

actors-linkage matrix. They scored each relationship as 0 (no linkage), 1 (weak linkage), 2 

(strong linkage), and -1 (adverse linkage) based on their experiences with stakeholder' arena. The 

process was repeated for 38 stakeholders. Similar procedures were followed for 16 FGDs with 

112 direct participants. The narration of the interrelationships was used to build the linkages 

among basin/macro, transitional, district/meso, and local/micro level actors and institutions.  

After each interview or discussion, the depictions drawn on paper were shown to the participants 

to comment. Errors or disagreements were corrected accordingly. Then the actors were 

categorized into the key actors (decision-makers and regulators), primary actors (water users), 

secondary stakeholders (water-related sectors who have direct or indirect impact on the basin 

water resources), as well as tertiary actors (also called external actors- facilitate, mediate, and 

finance dialogues among the stakeholders). ‘Nodes’31 were created for each actor/institutions and 

donated by various colors.   

The interviews and discussions emphasized the existing institutional arrangements and its 

shortcomings, and mechanisms to create dynamic, adaptive, and reality-grounded institutional 

development to instigate coordinated, holistic, and MSPs approaches in the basin. Finally, the 

means to improve poor linkages, establish new linkages, maintain strong linkages, and reverse 

the adverse linkages were analyzed. These help to understand where the opportunity for further 

work to create coordination, participation, collaboration, and/or enforcement of the regulation 

exists depends on the emerging situations. 

                                                           
31 It is a redistribution point or a network endpoint. It helps to symbolize various actors in a network. 
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Moreover, direct observations of irrigated and water supply schemes, dams, and farms were 

conducted. These have provided a first-hand understanding of the problems of water 

infrastructures. In addition, substantial insights were gained from participation in workshops and 

meetings organized by Source-to-Tab and Back (S2&B) project implemented by Vitens Envides 

International in collaboration with Meta-Meta, as well as various Multistakeholder meetings 

organized by the Awash Basin Authority. In addition, secondary sources and literature were 

consulted to augment and triangulate the primary sources. Secondary sources reviewed various 

institutions' agendas, reports, memoranda, minutes, and other documents (project documents, 

workshop proceedings, journal articles, policy, planning, and strategy documents) and archives 

(water-related legislation, laws). The sources were crosschecked. 

The study followed an evaluative of the past and present water institutions and dictated the 

direction of the future from actors' perspectives. The data were collected between October 2015 

and May 2017.  They were entered into excel database and exported to UCINET 6 for Windows 

(Borgatti et al. 2002). We also employed Ventism (Ventana Systems Inc. 2017) as an aid for 

Actor-Network and system analysis. Moreover, descriptive statistics and content analyses (Julien 

2008) were employed.  

5.4. Results and Discussion 

In an attempt to capture the hierarchical MSPs, because bringing all stakeholders in a forum is 

unrealistic, the study has structured hierarchically and matched with the roles, responsibilities, or 

mandates of each stakeholder. The actors were grouped based on particular affiliation and 

analyzed the vertical hierarchy and horizontal relationships.  Accordingly, three major vertical 

structures were identified. Viz. macro/basin, district/meso, and local/ micro levels. In the first 

group, we clustered all the relevant stakeholders at the federal, the basin, and regional levels are 

under the macro level. The focus and mandate of this cluster is policy-making and regulatory 

roles. The second category of stakeholders is in the district called meso level. This category 

engaged in the implementation of policies, programs, and projects. In between, there are zonal 

stakeholders whose stakes are limited yet serve as intermediary/transitional structure between the 

macro and the meso levels. The zone has limited power and control compared to what  the 

district and region do. However, it does not mean that zonal stakeholders have to be overpassed 

but too much energy and time should not be exerted to establish and link MSPs at this level. The 
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third category is local level stakeholders that constitute water users and grassroots stakeholders- 

the micro level. They ensure proper utilization, allocation, planning, and development. The 

MSPs, therefore, need to set up at the macro, meso, and micro levels as shortly discussed below.  

5.4.1. The Macro level multistakeholder platform  

There are specialized agencies at Federal and Regional levels, in which their echelons are 

trickling down to lower levels via the top-down approach. Some of these agencies at federal level 

that can be tied together at macro level as National MSP include Ministry of Water, Irrigation 

and Energy (MoWIE), Ethiopian Water Works, Design, and Supervision Enterprise (WWDSE), 

Ministry of Forest, Environment, and Climate Change (MoEFCC), Ministry of Health (MoH), 

Ministry of Agriculture and Natural Resources (MoANR), Ministry of Fishery and Livestock 

(MoLF), Basin Higher Council (BHC), Ethiopian Investment Commission  (EIC), Ministry of 

Industry (MoI), Awash River Basin Authority, and regional state actors. Field evidence revealed 

that the existing vertical relationship among the ministries and agencies, as well as horizontal 

interactions among water users and interest groups, are so weak or not exist at all. The Basin 

Higher Council and Authority (BHCA) Proclamation No.534/2007 enshrined Awash Basin 

Authority the powers and duties to set up a forum for effective networking among stakeholders. 

The Authority can facilitate and catalyze the MSPs. 

The first aspects of institutional development in the basin should occur at the macro level (Figure 

5.1). At macro level, both horizontal linkages among pertinent stakeholders and sectors are loose 

to make policy, laws, and regulations, set development plans, and provide regulatory and 

strategic directions. Figure 5.1 below shows how surveyed institutions interact to one another 

regarding water resources management in the Awash Basin. The relationships are donated as 

strong (2), weak (1), no linkage (0), and adverse (negative) (-1). These linkages are relative and 

perceptive as described by the stakeholders. There are 74 linkages identified at the macro level, 

64 (86.5%) of them are loose (Table 5.1).  

Table 5.1.Levels and types of linkages among stakeholders  

Level   No 

Nodes  

No 

linkages  

Strong  

link 

Weak 

link 

Adverse 

link 

Remarks  

Macro   20 74 9(12.2%) 64(86.5%) 1(1.3%) No linkage 

among 455 

potential links 

Meso   10 22 5(22.7%) 17(78.3%) 0(0%) 

Micro   11 32 10(31.3%) 13(40.6%) 9(28.1%) 

Total   41 128 24(17.8%) 94(73.4%) 10 (7.8%) 

Source: Fieldwork (2016) 
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However, the interdependencies of nine (12.2%) of the stakeholders are quite satisfactory on the 

issues of water resources planning. They can change as situations change.  For example, the key 

the federal government water sector institutions (MoWIE, BHC, AwBA, etc.) have strong link 

among each other.  In contrast, some stakeholders have demonstrated a weak relationship or no 

link at all. Case in point, the Federal, and Regional water stakeholders have weak ties with 

MoLF, Ethiopian Investment Commission (EIC), MoH, MoI, MoFEC, MoFECC, as well as the 

Ministry of Agriculture and Natural Resources (MoANR). The federal institutions and 

donors/NGOs have experiences of joint planning, coordinating, and dialoguing with MoWIE, 

MoH, Ministry of Education (MoE), and other external agencies at different government 

structure in the case of Water Supply and Hygiene (WaSH). Alas, there is inadequate 

coordination and relationship with the Federal actors, the Regional Water Resources Bureau 

(RWRB), Regional Irrigation Development Authority (RIDA), and Regional Bureau of 

Agricultural and Natural Resources (RBoANR). 
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Figure 5.1. Interaction of Macro stakeholders can be pooled as National MSP (Source: Own data 2016)  
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The interactions conflict with the primary visions and priorities as these key stakeholders are 

striving achieve water security. The Ministry aspires to achieve universal access to water supply 

and sanitation, electrifications, allocate water for large-scale investments, and empower the 

AwBA to exercise all duties and powers. The regions have priority to irrigate small-scale and 

water supply services. The regions perceive the basin authority as an unnecessary institutional 

setting to manage water resources. Some Regional officials believe that Basin Authority is 

unconstitutional in the context of federalism.  

The Federal institutions have respective structures at regional, zonal, District, and kebele levels 

following the process of institutional decentralization- central (Federal) to local (decentralized) 

levels. Despite the efforts to decentralize public services and institutions in Ethiopia has started 

as early as the 1990s, water resources management in the Awash basin is controlled by Federal 

institutions. They give prior appropriation for the state projects (hydroelectric dams, state 

sugarcane plantations) followed by large-scale agriculturalists (state, private).  These institutions 

are not coordinated and integrated. For example, land use planning and management in the basin 

is undertaken separately without considering the planning exercise of water resources 

management. Both are under state control considering a recipe for successful development. At 

least the two sectors-land and water-could have been worked together to integrate both ‘green 

water’, ‘blue water’32, as well as ‘gray water’33
. It is a widely established fact that the issue of 

water security is not a water sector issue per se. It is rather a cross-sectorial feature. The issue 

also carries societal desire that the experts, researchers, and policymakers must listen to them 

before prescribing a top-down and ‘a one size fit all’ policies and strategies. Mcnicholl et al. 

(2017) contended that institutional development is contextual. That the prescriptive approach 

does not work in all situations. This is the reason why engineering institutions are very difficult 

compared to infrastructure.  

In addition to Federal and Regional actors, donors, and NGOs such as the AfDB, the African 

Ministers’ Council on Water (AMCOW), the Global Water Partnership (GWP), several Dutch 

                                                           
32 Falkenmark (2008:7) categorized two types of water resources incoming from rainfall. The green water- related to 

land- retained in the soil, consumed in plant production and returning to the atmosphere as a vapor flow. The blue 

water- found in water bodies- such as rivers and aquifers, accessible for human use, including irrigation. The blue 

water is transformed into green water.  
33 Hoekstra & Mekonnen (2012) classified water resources as a consumptive use of rainwater (green WF), ground 

and surface water (blue WF), and volumes of water polluted (gray WF).  
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organizations, the World Bank, United Nation Organizations, International Fund for Agricultural 

Development (IFAD), Japan International Cooperation Agency (JICA), Water Aid, the 

International Network of Basin Organizations (INBO), World Water Council (WWC), the United 

Nations Environment Program (UNEP), and other several national and international NGOs are 

key stakeholders in the basin.  They can catalyze the process of MSPs. 

Nevertheless, most stakeholders indicated that financial limitations are the major barriers to 

bring on board all the stakeholders. They are, however, conscious that the fragmentation and 

sectorial attitude towards basin management are affecting water security. They call for a 

coordinated basin management at the macro level that involves all water-related institutions and 

stakeholders. The Federal institution can take the leading roles in terms of improving the systems 

for inter-institutional collaboration and enhancing horizontal and vertical coordination through 

focusing on outreach and facilitation. At Regional level, the Regional WWDSE, RBoANR, 

RIDA, and others have to collaborate with AwBA. At this level, convincing regional 

stakeholders have principal roles to legitimize and liaison between AwRBA and community 

level as MSPs cannot happen in a vacuum without maintaining and strengthening the linkages at 

Regional and Federal levels (Box 5.1).  

Box 5.1. An illustration of the missed link that affected MSP at macro level 

The Afar Region has no mandate to administer water resources of the basin. The mandate is given to the 

Awash Basin Authority. The Authority has to take into account the impact of upstream water resources 

development and abstraction on the downstream users.  We do not have any link with the Authority. The 

only thing we know is the Authority engaged in operational works such as flood control. It is working with 

Tendaho Sugar Project, not with us. We know that the Authority charges some large-scale farms for water 

use but other private investors are not charged for the water abstraction. 

At the regional level, we have a new department called the Basin Development Unit. It is carrying out an 

assessment of the groundwater potential in the Afar Region for irrigation development. It is part of the 

sedentralisation program in the Region. The accountability of the department is to the Federal Ministry of 

Agriculture. The unit is carrying out groundwater development and irrigation structures for the community. 

The responsibility of the regional water resources bureau is not clear in this regards.  The institutional 

setting on who will handover this project is vague.  Two options are being considered for transfer of the 

project. The first option is for the Afar Water Works, Design, Construction and Supervision Enterprise. The 

second option is to the community itself to manage the scheme. Overall, the issue of sustainability of the 

project is questionable as it lacks community participation from the inception of the project. The other 

challenge is limited capacity to discharge our responsibilities due to staff turnover.  Water resources experts 

leave the office as salary and benefit is very low compared to private contractors. They are not willing to 

work in the region given the poor facilities. Furthermore, there is lack of clarity with regard to the 

responsibilities of water resources management between the AwBA, the MoWIE, and the Regions. 

Therefore, stakeholders' dialogues are necessary to reach on a consensus. 

Interviewees with Afar Water Resources Bureau, Deputy Bureau Head 
and  Integrated Basin Development Coordination Head (2016) 
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In addition, AwRBA is seeking political and administrative supports from Regions to realize 

IWRM. Therefore, reconciling the regional stakeholders with the basin authority is useful to tie 

uplinks. At the national level, therefore, there is a need to reconcile of the federal institutions, 

Awash Basin Authority, and regional bureaus to promote pragmatic IWRM through the 

establishing and facilitating macro level MSP. 

5.4.2. The Meso level multistakeholder platform 

The meso platform involves the zonal and district levels stakeholders and institutions. The zone 

is serving as a transition between micro and macro levels platforms. Moreover, the stakeholders 

from knowledge institutions- universities and research institutions, NGOs, as well as CBOs 

constitute MSP at this level. Using actor-network analysis, we identified 22 linkages among the 

major stakeholders at meso level. 17 (78.3%) of the stakeholders have weak linkage while only 

five (22.7%) were demonstrated strong linkage. The District Water Resource Office (DWRO) 

and Water Supply Utilities (WSUs), Zonal Agricultural and Natural Resources (ZANRO) and 

Water Resource Offices (ZWRO), as well as CBOs and NGOs,  have strong relationships 

regarding water resources development. Even though there is no negative interaction among 

stakeholders, some expected links such as district agriculture, irrigation, and water resources 

offices are poor. This phenomenon calls for a space to dialogue in order to strengthen weak 

relationships and build up the existing strong interfaces. 

Furthermore, the macro/basin MSP nourishes the meso MSPs with technical and policy 

guidance. Some water resources problems at meso level can be forwarded to macro MSPs for 

decision-making and technical support (Figure 5.2).  For instance, macro MSP can resolve 

conflicts might arise from upstream and downstream users, small and large scales irrigators, or 

negotiating pollution abatements between industries and other water uses. The other illustration 

is the meso MSP can overcome the coordination between the agriculture and the water resources 

offices at the regional bureau level. They work together in an integrated manner starting from the 

design to the monitoring phase of small-scale irrigation schemes. Some policy and water 

resources development directions can be cascaded down from the top and up taken at the bottom 

through meso level actions.  Thus, reconciliation among the secondary, primary, tertiary, as well 

as key stakeholders at District and zonal level is essential to make water resources management 

more effective.  
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Figure 5.2. Interaction of Meso stakeholders that potentially pooled to middle-level MSP 

5.4.3. The Micro level multistakeholder platforms 

Several studies (Rola et al. 2016; Islar & Boda 2014; Perreault 2014; Varis et al. 2014) clearly 

spelled out the need for decentralizing the water resources governance to the lowest appropriate 

level to overcome the problem of water insecurity. Local level institutions are an essential entity 

for the sustainable river basin management (Cossío & Wilk 2017; Hoogesteger et al. 2016) 

because local level institutions are more flexible and better respond to the demand and interest of 

the society compared to meso or macro level organizations. In order to realize these roles, the 

local institutions should obtain a space. Essentially, local institutions and communities have very 

important roles to play in the implementation of River Basin activities. They are in charge of 

managing common resources, improve their own organizational set up through collective 

actions, undertake and maintain projects, mobilize the community, and increase the involvement 

of women. They are also a potential partner to participate as project or program initiators, 

implementers, owners, as well as operators of community schemes, watershed management, and 

water pollution protection. Unfortunately, the formal institutions did not accommodate the local 

communities and institutions. Some stakeholders such as WUAs confined to irrigation water 



 

128 
 

management. They have never been involved in dialogue such as a MSP. The possibility of 

expanding the scopes and functions of WUAs beyond the irrigation water management to 

improve the governance of the whole Basin-wide are the important avenue to investigate in 

future.  

Local water managers could take an opportunity to bring the leader from customary institutions 

in the MSPs. Becuase a MSP that could not respect the customs and only abide by formal 

arrangement is barely successful. In addition, the inclusion of such institutions leverages the 

implementation of policies and water laws. A water resources expert lamentably commented that 

all water users agree on securing water now and future, nevertheless, they never brought to a 

roundtable to identify the problem of water resources development, allocation, and use.  Thus, 

reconciling formal and customary institutions through MSP dialogues is essential to manage the 

‘common’.  
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 Figure 5.3. Interaction of Micro stakeholders that potentially pooled to micro level MSP 

It was found out that there are mixed institutional settings at the grassroots level. While some 

have strong linkage, others have hostile linkages that see other stakeholders as potential rivals. 

Actor analysis showed that there are 11 nodes with 32 linkages. 10 (31.3%) have strong linkages. 

13(40.6%) and nine (28.1%) have weak and adverse relationships, respectively. It suggests that 
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the poor interaction at the national level has perpetuated at the local level. In other words, the 

performance of water institutions at local level is overwhelmingly the mirror image of the macro 

level phenomenon. The majority of the stakeholders believe that the improvement of water 

institutions in the basin should begin at the micro level where real water resources users can 

leverage.  

At the micro level, quite a lot of NGOs are involved. Their activities range from project 

identification to implementation and financing. Some of them are organized to promote 

integrated rural development. Others engaged in rural water supply, small-scale irrigation 

development, and watershed and catchment management. Hitherto, the effectiveness of NGOs in 

contributing to water resources governance and the basin management is debatable.  Admittedly, 

NGOs have unprecedented roles to fetch financial resources, to build the capacity of 

government, local institutions, and communities, to provide technical advises, to organize local 

communities; to create awareness and advocate the importance of MSPs, and to undertake 

rehabilitation works. The NGOs and CBOs have found to be a strong link with local level actors 

such as households, water users associations (WUAs), WASH committee, and other grassroots 

level organizations.   

However, there are adverse relationships among water users at this level (Figure 5.3). 

Particularly, the large-scale water users such as farms, sugarcane plantations, industries, WUAs, 

watershed committees, local communities, and Kebele Offices (KOs) have competitive and 

hostile interactions. The prevailing linkage is due to competition among the water users. Some 

water users are affected by water pollutions from industries and agro-chemicals. Still, others are 

alienated from their previous water accesses and uses. As their status quo changed, so does their 

state of water security. Some have suffered both environmental externalities and dispossessions. 

Sometimes, there is a competition between domestic water use and irrigation water demand at 

the community level. As a result, water resources mismanagement is common. Neither irrigation 

schedule nor cropping water requirements are taken into account because there are no irrigation 

extension experts at the local level. Yet, informants and discussants believe that MSPs can 

reconcile the interests and priorities of these stakeholders through a MSP can change the path of 

interaction and hence water security. 
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At various levels, platforms can involve think-thanks, academic, research institutes, and 

consultants. Given, the heterogeneity of the actors, expert dominated problem-solving attitude is 

less likely sustian. Yet, experts are key stakeholders in technical matters and must be within the 

technical core of MSPs.  Mixing all together, for example, with the local community, and other 

water users may be dominated by the experts’ opinions. Experiences elsewhere showed that the 

consolidation of institutions and stakeholders, in the name of integration, is likely to produce 

more centralization, and reduced the responsiveness of such institutions to the needs of the 

different stakeholders (Biswas 2008). Convincingly, interviews with stakeholders showed that 

homogeneity in stakeholders instigates further discussions; helps to converge interest and 

priority of water resources. The bottom-line is that MSPs must be backed up by experts. The 

state actors should anchor the understandings and creating conducive environments to make 

things happen. 

Furthermore, external support agencies are still demanding within MSPs because one of the 

major bottlenecks of realizing water security is financial constraints. The Basin could not 

generate sufficient funding from water fee and charge. The role of international NGOs and donor 

institutions in providing financial resources and technical assistance for proper function of Basin 

is immensely important. This can best be evidenced by the fact that the investment to transform 

AwRBA towards dynamic, competent, and adaptive institution is retarding to implement IWRM. 

It is worth to note that the Ethiopian water policies, strategies, and programs provide a 

comprehensive framework to donor agencies to finance projects and programs, as well as to 

coordinate water sector activities to improve the efficiency and management of external 

assistance. The engagements of external agencies at all levels help functional MSPs. The 

cautionary note is that MSPs as an approach is not a complete antidote for all maladies of water 

insecurities in the Awash Basin. In the basin, the institutional structures of water allocation and 

management are centralized and driven by ‘developmental state’ 34 motives and bypassed by the 

local community in decision-making.  

5.4.4. Why multistakeholder platforms? 

The stakeholders justified the need for MSPs for the following four reasons as outlined below. 

                                                           
34 The developmental state views community participation just as a consultation after everything is implemented.  

The view assumes that the state intervention in the affairs of the communities is necessary at any time to safeguard 

their interests and priorities in a mutually beneficial relationship and to achieve long-term society-wide 

developmental goals such as water security. 
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(a) MSPs improve water pricing: One of the principles of IWRM is recognizing water resources 

as economic goods and the users need to pay the economic cost. Interviews with various 

respondents at regional and district level showed that the water pricing is poor in the basin. 

However, it is rarely applied because the state intended to protect the poor by making water 

available at an affordable price or free. The study revealed that water pricing system is vague, 

which affect an efficient water allocation and constrained sufficient finance mobilization.  Thus, 

MSP can create a dialogue on how to improve water pricing.  

(b) Strengthening Public-Private-Partnerships (PPP): A MSP brings PPPs into ‘water table’ and 

the adoption of management principles based on efficiency and equity (Petit & Baron 2009). 

Currently, the engagement of the State in water management is significant. The relative roles and 

influences of government bodies on the water sector are also prevalent at various levels. The 

private stakeholders are not well developed and their capacity to influence irrigation, industrial 

or domestic uses seems negligible. This is historical precedence that private sectors have shared 

little roles in the development of water resources.  

Just recently, the role of private sectors in the water resources development was appreciated in 

the basin for two reasons.  First, the private sectors are investing in large-scale irrigated 

commercial farms with government backing, including foreign once, to boost agricultural 

production and earn foreign income. Obviously, water is a pre-requisite to invest in agriculture.  

Second, private sector consulting organizations, who are working on the provision of water 

services such as study and design, construction, drilling of wells, the supply of goods and 

equipment, liquid-waste and solid-waste collection and transportation, maintenance, and 

financing (microfinance institutions in rural) are considered to be key stakeholders.    

The aspire to intensify PPPs in the water sector in general and MSPs in particular calls for lifting 

barriers that hinder investment and development of the water resources through river basin 

planning. The private sectors engagements in the water resources services are essential. Still a 

substantial presence of the government in capacity building and improving the local water 

governances and CBOs is desirable. This suggests the need for synergetic action towards 

sustained water resources management in the area of finance, construction, water ownership, and 

O&M of the infrastructures. 
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(c) MSPs accommodate multiple purposes use: The multistakeholder processes not only take 

into account the multiple interests but it considers multipurpose uses. Observations proved that 

most irrigation and water supply schemes are designed for the single purpose that the 

progressively developed multiple uses could not be entertained. The farmers/agro-pastoralists are 

using water for domestic, livestock, as well as other productive purposes from the irrigation 

canals. The livestock is damaging the hand-built muddy traditional canals. Cow dung and urine 

spoil the already unclean irrigation water. Some households are using the same water from the 

canal for domestic purposes that face water quality problems. The local customary water 

institutions are even could not manage it because the problem is not institutional but 

infrastructural design. 

(d) MSPs mitigate existing and potential conflicts: Five regional states and two city 

administrations shared political boundaries within the Awash River Basin. While the political 

boundaries are based on the very Constitution of the country, the Ethiopian water resources 

policy advocates hydrological boundaries -RBOs. Reconciling these two is an overarching but a 

pending task. The powers and duties of the Regional government, Federal, as well as Awash 

Basin Authority, are controversial. To cite a case, the upstream Regions (Addis Ababa and 

Oromia) are not paying attention to RBOs whereas the downstream Regions (the Afar and Dire 

Dawa) strongly demand IWRM.  The opinions of stakeholders about MSPs to manage conflicts 

holistically  through consistent and continuous dialogues are summarized in the Box 5.2 below.  

Box 5.2. The role of  MSPs to mitigate existing and potential conflicts.  
 

 MSPs could resolve the intermittent conflicts between the Basin Authorities and Regional 

administration on water uses and allocations given the division of powers and duties; 

 It facilitates a decentralized basin administration through close following up and monitoring; 

 It improves coordination and participation of all stakeholders at regional or lower government 

echelons, who are responsible to bring all stakeholders (private sectors, public line departments,  

NGOs, CBOs, local community, donors); 

 The Regional Administration could easily inculcate and harmonize basin planning within the 

broad planning exercises; 

 It helps to enforce and reconcile water laws, policy, and administrative procedures; and 

 Finally, MSP sets off dialogues that assist practical, efficient, and reasonable decision-making 

regarding basin management.  

Further discussions revealed that the following challenges could be ahead. First, some Regional 

level stakeholders, such as, Oromia Water, Mines, and Energy Bureau are not convinced by 

River Basin water resources management. They justified that it would conflict with the very 

Constitution of the Country that enshrined Regional states to administer its own resources. 
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Second, the Water Resources Management Policy stated that all transboundary and transregional 

rivers are the Federal responsibility. The Federal institutions could determine, manage, and 

administer the entire basin. Still, the policy gave the scope of operationalizing basin water 

utilization, allocation, and distribution of tributaries for the regions. The Federal institution can 

ensure the broader goal of integrated basin management by bringing different regions and 

stakeholders together. The regional boundaries do not matter if MSPs take into account the 

common interest and vision.  

(e) MSP promote coordination and hence IWRM in the basin: The need for coordination among 

various human efforts and stakeholders to use the water available within the basin requires the 

integration of sectors and stakeholders. Coordination is believed to induce equitable, efficient, 

and sustainable use of natural resources in the basin. Therefore, the most fundamental aspect of 

institutional analysis in the context of river basins is to explore a coordinated role of institutions 

(Bandaragoda 2000). MSPs reinforce the coordination process because when actors sit on the 

same table round, the actual or expected behaviors of various stakeholders can be clearly defined 

and reflected that increases genuine participation. The policies, laws, and administrative 

structures and procedures that force the stakeholders to collaborate for optimization of benefits 

accrued to them. Gradually, water security barrier can be removed and challenges such as water 

mismanagement, pollution, water supply and demand inefficiencies, etc are overcome. Thus, 

coordination is deemed useful to consolidate resource allocation under a single and responsible 

administrative body that helps the implementation of IWRM in the basin.   

5.4.5. Running successful MSPs 

There is a limited consensus among scholars on how to run successful MSPs at various 

hierarchies in the water sector.  Nevertheless, it is useful to highlight the enabling institutional 

arrangements that assist MSPs to navigate to water security through collective actions. Three 

forms of collective actions in the basin are observed to resolve the problem of common pool 

resources regime (Table 5.3) through MSPs. 

The water resources management of Awash River basin seems centralized as one navigates from 

macro to micro level or vice versa. This paper, thus, explored how collective actions-  MSPs are 

possible at a various level so that the roles and responsibilities are maintained and shared 

hierarchically. However, the interactions of such hierarchical stakeholders are challenging due to 



 

134 
 

two major reasons. First, at the macro level, stakeholders are highly heterogeneous and mandated 

to particular sectorial issues. As such, the fragmentation of efforts in the water sector is 

tremendous. Ideally, the institutions at this level deal with overall water laws, policy-making, 

regulating, coordinate with other line ministries, the basin organization, relevant Regional 

bureaus, and NGOs and donor agencies. Second, although the stakeholders at microscale are 

relatively homogenous with asymmetric power relations, they often held various interests 

(domestic, irrigation, livestock, etc.), as well as priorities. Such divergence often heightened 

during water scarcity and dry seasons. Sometimes, conflict emerges particularly where powerful 

and the large-scale water users such as plantations, dams, and industries fail to convene. 

Table 5.2. Level, tendency of decentralization and characteristics 

Collective action Characteristics Tendency 

Macro  The MoWIE has crucial roles followed by regional and basin 

authority. The collective actions are on policy formulation and 

enforcement of law 

Centralised 

Meso  The district level stakeholders have central roles in the 

implementation of water policy and regulations. Some authorities 

are decentralized to district water, irrigation, agriculture, land and 

environmental administrations, urban water supply utilities, etc. 

Semi-

centralised 

Micro  It includes local stakeholders and communities. These 

includesWUAs, watershed committees, WaSHCO, customary 

institutions (e. clan leaders, etc.). The stakeholders at this level 

implement water resources management activities. 

Decentralized 

Source: own conceptulization based on fieldwork (2016) 

Apparently, the presence of such powerful actors at the local level has had influence nationally. 

For example, WUAs and customary water institutions, as well as sugarcane plantations co-exist 

but neither the WUAs nor customary arrangements negotiate with sugarcane plantations and 

hydropower plants. The district, meso level institutions, could not negoataite either. As a result, 

negotiating and networking could be attained at the national level. Similarly, the meso and macro 

level actors are unable to deal with water resources management and development, and capacity 

building fundings for the local community either from government or NGOs/donors. It could 

only be possible at the macro level- Regional or Federal government. It entaials that these actors 

can only be approached hierarchically through understanding the whole water management in the 

basin system. Therefore, collective actions and integrations through MSPs in the basin water 

security of all actors. It also boost  the manual understanding of other actors. 
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5.5. Conclusions 

Water resources as a common-pool natural resource involve various interests, priorities, sectors, 

and stakeholders in a basin system. Albeit, the linkages of several key actors are either loose or 

completely missed that affected coordination to the extent possible. Thus, collective actions, 

which often need a negotiation and bargaining through MSPs are needed. Three level of 

platforms - at national and regional (macro), district (meso), and local (micro) levels can be 

organized to resolve the camouflaging of issues that demand hierarchal solutions. It can bring 

together fragmented stakeholders and divergent interests so that dialogues could be created, ideas 

exchanged, understanding enhanced, and thus joint solutions sought. Once consensus established 

among the MSPs, they would be a regular forum that host technical, private sectors, state, local 

communities, and other stakeholders at various levels.  Closely working with multistakeholder in 

a coordinated manner could avoid unnecessarily overlapping and fragmentation of efforts. 

In such a way, MSPs are the means and playfields to move from rhetoric and myths of the 

processes to actual implementations and practices. They can reconcile  between political 

boundaries (regions) and hydrological boundaries (RBOs); customary institutions and formal 

institutions; among various stakeholders (government, NGOs and donors CSOs, and private 

sectors) at various levels (macro and micro levels); as well as among multiple uses- 

smallholders, large-scale irrigators, industries, urban and rural domestic services, and other 

economic activities. All reconciliations need to turn water policy, laws and regulations, and 

administrative focus beyond overwhelmingly rhetoric to practice. Attentively, multi-stakeholder 

engagements serve as institutional mechanisms to curb water security in the basin yet it may not 

for guarantee as a panacea. That much more endeavors remain to be done to ensure availability, 

accessibility, utilization, and sustainability of the existing or future water resources. 

Finally, while instigating and encouraging the engagement of the Multistakeholder to meet water 

security, someone should not center on water and its use categories or users per se but must 

acquaint with the priorities of the stakeholders. The study shortfalls how MSPs would be realized 

in various forms, which needs some pilot tests and additional studies. Fundamentally, the notion 

of water institutions as governing instruments could facilitate enabling environment, regulate 

actions of all actors, impose suctions and incentives, and ensure sustainable water resources 

management.  



 

136 
 

 

6. INTEGRATED WATER RESOURCES MANAGEMENT AS A 

SYSTEM APPROACH TO WATER SECURITY: EVIDENCE 

FROM THE AWASH BASIN OF ETHIOPIA V 

 

ABSTRACT 

Integrated Water Resources Management (IWRM) is one of the systems thinking 

approaches emerged in the 1990s. Since then it has been applied in various countries and 

contexts. However, the implementation of the IWRM is contested. There is paucity of 

literature and guidelines as to how the concept can be operationalized. In Ethiopia, there is 

no evidence that IWRM is successfully instituted. Particularly, IWRM has never been 

implemented in the Awash River Basin. The study generated data from household and 

expert survey, in-depth interviews, focused group discussions, workshops, and secondary 

sources. Multiple sources of data were triangulated and thematically summarized. We 

found that pragmatic water resources management through system approach helps to 

recognize river basin as a bigger system in which the natural and human systems function. 

This resolves the problem of fragmentations among various actors, sectors, interest, and 

priorities. That it facilitates the coordination of various subsystems. The operationalization 

of IWRM as a system to secure water resources requires the establishment and/or 

strengthening of the interactions of various systems, subsystems, and the elements within 

the entire basin system. Finally, enabling institutional environments should be considered 

as a medium of realizing IWRM. 
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6.1. Introduction 

Water creates complex problems that require context-

specific solutions rather than strict formulas, best 

practices, and toolboxes. We need to put the problems 

first and then work to find pragmatic solutions, whether 

they use IWRM principles or not (Giordano  2013).  

Water security is systemic and complex. Such systemic approach to water resources management 

has been received little attention for long-time (Araral & Xun 2016; Moss et al. 2009).  It is non-

linear neither compartmental. It, thus, needs to be analyzed using systems thinking approach. In 

systems thinking, the whole is greater than the sum of its parts because a system is dynamic and 

not simply determined by the actions of an enclave sector (Long 2001). The elements in a system 

are not fragmented and uncoordinated. Its essence is a holistic approach that considers 

pragmatic35 water resources management. Unlike reductionist view, the holistic approach allows 

moving beyond the prescriptions of conventional supply-side for the complex reality of water 

resources (Zeitoun et al. 2016). It accentuates water resources security as the outcome of holistic 

and system view of complex realities (Plummer et al. 2012). 

 System thinking takes into account the whole interfaces and relationships (Burns 2007). In the 

word of Simonovic (2008:157), system perspective in water security is ‘more comprehensive, 

and integrates planning, design, maintenance and operation of the water-related infrastructure 

activities in an approach to support the decision-making process based on the engineering, 

natural, social, and other sciences’. It is a pathway of thinking, which seeks to detect and 

comprehend the multitude of problems, their interplays, and interdependencies to solve them. 

Thus, a system thinking allows thinkers to grasp the uncertainty facing water security (Liddle & 

Fenner 2017).  In other words, systemic problems of water security demand systems thinking-

based solutions. 

One of the systems thinking emerged in the 1990s was Integrated Water Resources Management 

(IWRM) even though the concept traced back to the 1970s (Biswas 2009; 2008). IWRM was a 

mantra as a systemic framework to overcome water security challenges. Since then it has 

evolved as a conceptual framework and underpinned the intricacies of water problems and 

decisions (Suhardiman et al. 2015). IWRM is perceived as a means to overcome the problem of 

                                                           
35 In the context of this study, pragmatism is a worldview of water resources management dealing with IWRM 

sensibly and realistically in a way that is based on practical rather than theoretical considerations. 

http://blog.waterdiplomacy.org/author/mark-giordano/
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institutions, coordination, and system failures. In the developing countries, IWRM was hoped to 

‘increase water productivity and improve water quality’ (Kurian 2004). This promise drove 

several international organizations such as the World Bank, UN-water, World Economic Forum, 

Global Water Partnership (GWP), International Network of Basin Organizations (INBOs), 

International Water Management Institutes (IWMI), and many NGOs and agencies, practitioners, 

and experts. They prescribe and suggest IWRM as a process and a mechanism to mitigate the 

problem of water insecurity at the basin scale. IWRM also believed to facilitate policy 

discussions, improve water resources management practices, and support education and capacity 

building (Grigg 2014).  

Furthermore, IWRM has been promoted as ‘a silver bullet’ to address structural and institutional 

crises of water resources management (INBO & GWP 2009). The mantra has attracted several 

developing countries to incorporate IWRM as a guiding principle for their national water policy 

and programs (Adey et al. 2016; Suhardiman et al. 2015; Grigg 2014), for two major reasons. 

First, in the early 1990s, IWRM was hijacked by the neoliberal resources democratization 

process and hence donors can only channels their funds and supports through ‘integrated 

approach'- on the contingent of up-taking IWRM. Developing countries were forced to accept 

IWRM to secure funding and as a means to liberalize their water resources sector. Second, 

various donors, NGOs, and think tanks were strongly advocating and promoting the principles of 

IWRM as a panacea to curb water resources management crises in those countries. As a result, 

several countries have adopted IWRM in their policies and programs haphazardly without proper 

institutional setting. This affected water resources management in various developing countries 

by confusing its concepts (Petit & Baron 2009). The concept of IWRM is so fuzzy that what to 

integrate, how, by whom, or where remain vague (Biswas 2009).  

The successes of implementing IWRM are mixed and hence contentious (Varis et al. 2014). It is 

like half-full or half-empty. The practice of IWRM in developing countries to ensure water 

security has the major setback (Suhardiman et al. 2015; Koppen & Schreiner 2014; Araral & Yu 

2013).  Likewise, Smith & Jønch-Clausen (2012) reported that more than 80% of countries had 

tried to apply IWRM in their policies and strategies yet the success of the efforts are under 

scrutiny. To cite a few, IWRM has failed in Brazil where various barriers affected the integration 

of socio-economic aspects (Ioris 2009). In the USA, IWRM is not penetrated deeply into the 
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culture of water resources managers (Grigg 2014). In Ghana, ‘there is a conflict between the 

IWRM goal of integrating all water uses and sectors in the management of water resources and 

focusing on the prioritization of water delivery services’ (Amma & Gupta 2012:33). In Ethiopia, 

the failure of IWRM attributed to the institutional failure and political commitment despite the 

policy alleged the entire water resources process is based on IWRM (Reta et al. 2018; Adey et 

al. 2016). Consistent with these experiences, Biswas (2008:21) curiously noted ‘it is hard to the 

find any water policy, program or project at any scale anywhere in the world that can be rated a 

score of 30 out of 100 on a scale of 1 to 100 (1 being no integrated water resources management 

and 100 being full integration)’.  

The reasons are also context dependent. Yet, the core explanation was water resources 

officialdom always discursively rhetoric and overuse IWRM as a ‘term of the day’ without 

realizing its entities and tenets (Biswas 2009).  The water policy or bureaucratic systems widely 

use IWRM principles to justify water resources management as a novel idea.  As a result, it 

becomes a normative approach fashioned in the formalization of water policy (Boelens & 

Seemann 2014). The setback in IWRM is not only attributed to the cumbersome of the concept, 

which is vastly a process-oriented but also how it could be practiced. It is in this context that new 

challenges need a change an approach and institutional arrangements.  The change should 

translate the ‘buzzy’ principles to actions and the policy into realities. It must also reconcile 

conflicting and competing concepts and practices.  

Informed by an international sphere of influences, Ethiopia has formulated water resources 

management policy. It geared towards IWRM through River Basin Organizations (RBOs) 

(Ministry of Water Resources (MoWR) 1999). It was the time when IWRM received greater 

attention, becoming catchy, and buzzy. The fundamental principles of IWRM in Ethiopia are 

aimed to guide equitable, sustainable, and efficient development, utilization, conservation, and 

protection of water resources in Ethiopia. The 1992 Dublin Principles and other international 

fora influenced the policy statement. The policy declared IWRM as a general framework and 

RBOs as a unit of IWRM. Water sector strategy, programs, and several laws and regulations 

followed the policy statements. However, as to our present knowledge, the efforts have neither 

instituted IWRM at the basin level nor provided any real guidance to the water professionals and 
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practitioners as to how the concept can be operationalized. Particularly, IWRM has never been 

implemented in the Awash River Basin (Adey et al. 2016).   

The implementation of IWRM is setback despite huge emphasis that IWRM is a remedy for 

water security in the basin context. The move towards IWRM must come up with an option. The 

paper seeks to answer the question how could IWRM be a roadmap to attain water security in the 

Awash River Basin.  In order to answer this question, we need to ask two more questions. What 

can be integrated?  How it can be integrated? While the first question considers the sectors and 

stakeholders must bring together, the second question addresses the mechanism to link and 

understand various sectors, actors, and uses. The paper thus introduced systems thinking, as 

pragmatic IWRM, to integrate the interplay and interaction of actors and sectors in the basin. It 

further argues that institutional processes could be possible through system thinking. Despite the 

wider application of system thinking in various discipline, its application in the water resources 

management is very limited. This paper is far from a comprehensive analysis of the entire 

variants of systems theory in water resources management. It rather introduces systems idea to 

understand the problem of water resources and illustrate the complex issues of IWRM in basin 

context. 

The remaining parts of the paper are organized as follow:  section two describes a conceptual 

framework that brings IWRM at the center of systems thinking approach. Section three describes 

the methods and techniques used to gather and analyze data. Section four presents the myths and 

existing implementation gaps in IWRM followed by section five, which outlines the system 

approach in water resources management of the Awash Basin. The sixth section explores 

enabling institutional environments to put IWRM pragmatically. Finally, section seven draws 

key conclusions and policy implications.  

6.2. Analytical Framework 

The word ‘integrated’ is fashioned in various disciplines in different context36. Adey et al. (2016) 

also offered a different interpretation of integration. In systems perspective, integration is an 

opposite of ‘reductionist’ approach to water resources management (Zeitoun et al. 2016). 

                                                           
36 Integrated Rural Development, Integrated Family Planning, Integrated Pest Management, Integrated 

Environmental Management, Integrated Forest Management, Integrated Land Use Planning, Integrated Data 

Management, etc. 
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According to Business Dictionary37, integration is ‘a process of attaining close and seamless 

coordination between several departments, groups, organizations, systems, etc.’ This definition 

seems to be a relevant but discursive limit. The definition involves a process and coordination, 

which IWRM is all about. In the context of this study, integration is the coordination and 

engagement of various sectors, institutions, actors, and interest and priorities.  This definition 

accords with 41 possible areas of integration outlined by Biswas (2008). Among several aegis of 

IWRM, the definition embraces key areas of water resources relevant to basin systems.    

In river basin context, IWRM is defined as ‘a process that enables the coordinated management 

of water, land and related resources within the limits of a basin so as to optimize and equitably 

share the resulting socioeconomic well-being without compromising the long-term health of vital 

ecosystems’ (INBO&GWP 2009:18). When objectively seen, it is full of contested terminologies. 

It is simply ‘unusable’ or ‘un-implementable’ in operational terms (Biswas 2008). The definition 

also left the concept for further interpretation remarking it as a ‘process’.  It does not indicate 

how integration is possible - the question that matters practically!  However, the process-oriented 

nature of IWRM provides an avenue for water sectors and stakeholders to interact and to create 

dialogues for joint action and collaboration. Furthermore, IWRM embeds several sub-processes 

like a ‘big tent’ (Grigg 2014). 

The other undeniable fact is that the IWRM often donor-driven or via NGOs interventions 

whereas the government stakeholders are approaching sectorial modalities through the external 

pushes sometimes regularly meet as platforms to discuss on water issues. Information shared in 

these platforms does not always translate into coordinated donor efforts (Suhardiman et al. 

2015).  Thus, understanding the underlying causes of such narrow focus is the central concern of 

systems thinking from the lens of IWRM.  The recognition of IWRM as a system approach to 

water without appreciating the complexity in terms of the concept, scale, and institutional setting 

is a futile exercise. The integration of sectors and power structures are becoming problematic.  

To this end, the means to achieve water security must go beyond the conventional assumption of 

‘unfinished' concepts of IWRM. Amma & Gupta (2012) underlined that the holistic and sectorial 

focused approaches in water service delivery seem to be irreconcilable. Such sectorial thinking 

                                                           
37 http://www.businessdictionary.com/definition/integration.html 

http://www.businessdictionary.com/definition/integration.html
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must shift to systems thinking through IWRM called pragmatic viewpoint. It exploits the 

strengths of the IWRM principles because pragmatism is an attempt to coordinate and integrate 

realistically the social system, human system, equity aspect, and political system (Simonovic 

2008). A system approach is almost absent from discussion of water resources management at 

the basin level. The basin is the larger system while the aquifers and surface water are 

subsystems within the context of the larger system. This is how the paper employed a holistic 

framework that can accommodate emerging issues of water resources security (Figure 6.1).  

 

Figure 6.1. Analytical framework to underpin IWRM pragmatically from systems perspective to attain 

water security( Source: Elaborated based on Jønch-clausen & Fugl (2001))  

One cannot devoid the principles of IWRM because they are demanding in context where the 

coordination is needed between resources -land and water, as well as among stakeholders on 

equitable resources access. Rather weakness could be bridged in the sense that IWRM can 

induce dialogues to sustain the return from the basin. Scientific community believe that the 

IWRM is emerged from system approaches that transposed integrated management into water 

resources (Petit and Baron 2009).Thus, action-oriented arrangements to implement the principles 

and frameworks of IWRM are needed. The working definition of IWRM can be provided from 

systems perspective. Integration requires the inclusion and coordination of different systems at 

various levels-micro, meso, and macro38.  

                                                           
38 A macro-level system deals with part of a geographical zone, such as a river, lake or aquifer basin. A meso-level 

system deals with a regional or local ecological system of a lake, river valley within a basin, or sub-aquifer within 
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According to Jønch-Clausen & Fugl (2001), the integration involves natural and human systems. 

The natural system encompasses availability and quality of water while the human system 

constitutes utilization of water resources, waste production, and pollution of the resources. Thus, 

IWRM concomitantly addresses the integration of natural and human systems, which in turn 

include the integration of various sub-systems as represented in Figure 6.1. In a pragmatic sense, 

IWRM negotiates among various actors, sectors, and their interests. It coordinates resources -

land, and water, as well as among stakeholders who share these resources. 

6.3. Methodology  

The study generated data for this paper from household and expert surveys,  in-depth interviews 

with key informants,  focused group discussions (FGDs), direct observations and workshop 

participants, and secondary sources.  First, the paper drew on the perspectives of water experts 

(n=15) as a benchmark to understand and assess the existing situations, the institutional 

performance in the Awash Basin to create holistic and integrated resources management among 

various entities. This helps to comprehend and shed light on the enabling institutional 

environments in the basin.  Second, a case study of Fentale district from Awash River basin was 

employed to generate evidences on situations of various aspects of water resources management 

and its implications on household water security at micro level. We selected the district because 

of severe water crises that triggered frequent drought and environmental resource degradation. 

As a result, it is experiencing an increase in competition for water among various users. This has 

affected household level resilience capacity and weakening of the local institutions and 

customary practices to cope with shocks and deal with water management. The data was 

collected from 400 randomly selected households.  

Third, face-to-face in-depth interviews were conducted with 38 institutional representatives 

[academia, Donor, NGOs, CSOs, businesspersons, and local communities]. In addition, FGDs 

were held with various members of local community [WUAs, water committee members, elderly 

and women]. In order to manage both in-depth interviews and FDGs, checklists were developed 

with full protocol. The ethical standards were maintained; consents were obtained to record and 

                                                                                                                                                                                           
an aquifer province. A micro-level system deals with a relatively uniform ecological and hydrological unit (INBO 

&GWP 2009:22) 
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transcribe the information using mobile phone, the interviews and discussions were coded; 

respondents name were also kept anonymously.  

Forth, direct observations of industries, sugarcane estates and factors, plantations, irrigation 

infrastructures, water supply schemes, and dams were made. These have provided a first-hand 

understanding of the problems of water and its integration to other sectors. In addition, various 

workshops and stakeholders’ meeting on water issues were supplemented to triangulate and 

validate some evidences. The workshops attended are summarized in Table 6.1. Finally, 

secondary sources and literature, which include various institutions’ agendas, reports, 

memoranda, minutes, and other documents (project documents, workshop proceedings, journal 

articles, policy, planning, and strategy documents) and archives (water-related legislation, laws) 

was consulted and crosschecked and triangulated with other sources.  

Table 6.1.Workshop attend, theme, and date 

Date  Workshop title Participan

ts 

Place 

Jan.12-13, 2017 Addis Ababa-Adama Water Resource 

Management and Protection Framework 

33 Addis Ababa, 

Dessalegn Hotel 

Jan.17, 2017 AAWSA water quality monitoring  10 ST&B, Addis Ababa 

Jan.18, 2017 Water resources information 

management and communication  

25 Addis Ababa, 

Dessalegn Hotel 

March 28, 2017 Awash River Basin strategic planning 

sensitization  

> 200 Addis Ababa,  

May 13, 2017 Addis Ababa–Adama Water Resources 

Management and Protection Framework 

expert validation  

17 Addis Ababa, 

Dessalegn Hotel 

Source: own data (2017) 

The data collection emphasized:- how water sectors are working with other sectors, the 

interaction and relationship between upstream and downstream users, the existing water quantity 

as well as water quality, various water uses such as irrigation, livestock, domestic, and other 

livelihood uses, sources of water for particular purpose and their tradeoffs [ surface and ground 

water],  the complementariness and competitions among various uses, pertinent actors and their 

roles in water management such as industries, hydropower plants/dams such as Koka, small/large 

scale farms including state and private firms, etc. The data were collected between October 2015 

and May 2017 at various levels, involving multi-scale analyses.  The data collected from 

households and actors was entered into SPSS Ver.22 and descriptively analyzed.  The data from 

various informants and discussants, and other secondary sources were entered into Excel 
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Spreadsheet, thematically summarized, and content analyses were employed (Julien 2008). 

Vensim Version 7.2(Ventana Systems Inc. 2017) used to analyze the data.  It helps to analyze the 

dimension of the relationship among entities in the various systems and subsystems. Multiple 

sources of data were triangulated to verify, validate, and seek for convergence of some sensitive 

and contentious information that need cross-referencing and data triangulation (Creswell 2014; 

Desai and Potter 2006).The results are presented in various visual techniques and narration of 

qualitative information. 

6.4. Towards IWRM: An Over-Romanticizing Myth or Implementable 

Reality? 

Since its existence, the Ethiopian Water Resources Management Policy did not achieve sufficient 

institutional performance against its core principles (Reta, et al. 2018; Adey et al. 2016). It only 

realized three River Basin Organizations; namely Awash Basin Authority in 2008, Abbay River 

Basin in 2008, and Rift Valley Lakes Basin Authority in 2011. The latter two are not 

functioning. The Awash Basin Authority too could not put into practice the policy statements 

into practice hence the principles of IWRM.  In the policy document, the IWRM tenets have 

meritoriously ordered many of the recent trendy, fashionable, and politically correct but 

operationally fuzzy parlances (see Box 6.1).  

 Box 6.1. Principles of Ethiopian Water Resources Management Policy in relation to IWRM 
Ethiopia has adopted IWRM in 1999 as a general framework for water resources management. 

The fundamental principles are aimed to guide equitable, sustainable and efficient development, 

utilization, conservation, and protection of water resources in Ethiopia. The principles include: 

1. Water is a natural endowment commonly owned by all the peoples of Ethiopia. 

2. As far as conditions permit, every Ethiopian citizen shall have access to sufficient water of 

acceptable quality, to satisfy basic human needs. 

3. In order to significantly contribute to development, water shall be recognized as both an 

economic and a social good. 

4. Water resources development shall be underpinned by rural-centered, decentralized 

management, participatory approach, as well as an integrated framework. 

5. Management of water resources shall ensure social equity, economic efficiently, systems 

reliability and sustainability norms. 

6. Promotion of the participation of all stakeholders, user communities; particularly women's 

participation in the relevant aspects of water resources management. 

 Source: MoWR (1999) 
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Yet, the policy has gained tremendous applauses from donor agencies as it was fashioned with 

the parlances of IWRM. It was, thus, called ‘comprehensive’ and ‘all inclusive’ even without 

fashioning ‘water security’. The policy was successful in assaulting the eye and thought of the 

donors and NGOs. Consequently, it secured incredible funding following philanthropic logic as 

Saravanan, et al. (2009) call it. The funding sources are, among others, including the World 

Bank and UN agencies. It seems that the concept included in the policy for the sake of attracting 

funds, or to obtain greater national and international acceptance and visibility, and enticed the 

eyes of the various donors. In reality, the statements in the policy are tremendously a rhetoric and 

the implementation has been so far meager.   

The policy was turned into strategic and programmatic focuses. The strategy did not show the 

roadmap of IWRM: what, where, and how to integrate. The water sector development was rather 

taken by the wave of MDGs, with donors putting funds to it. It mainly focused on WaSH without 

proper coordination among pertinent actors until 2013 when WaSH Implementation Framework 

(WIF) came into existence.  WaSH was a vehicle navigated all aspects of water discourses in the 

country.  As a result, Ethiopia has achieved MDGs target- cut by half the proportion of people 

without access to water supply and sanitation- two years before actual plan set (WHO/UNICEF-

JMP 2014). Even though MDGs has increased water supply coverage from merely 17% in 

1990s- the lowest of Sub-Saharan African- to 65% in 2015, the destination to reach water 

security is remaining slothful due to a temporal and spatial variability of rainfall and institutional 

barriers. Improving WaSH access coverage is not an end for water security because the state of 

water access, availability, and safety is so fragile that sustainability issues always surfaced.  

Despite, huge investments in infrastructure and increase WaSH coverage in the last 18 years, 

little successes have been documented regarding IWRM at the basin scale. Over the same period, 

two trends were observed. Donors and NGOs as a part of international commitments such as 

achieving MDGs dominated the first scenery. The second was ambitious state projects, which 

targeted the big dams for hydropower and large-scale commercial farms. These big dams require 

huge money. Ironically, it is ‘putting all eggs you have in a basket’. These projects have been 

also criticized for social and environmental externalities (Carr 2017). The impact is particularly 

execrably high when compensation for the displaced people from their livelihoods and land 

resources are barely paid.  
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In the Awash River Basin, majority (68.64%) of the irrigation schemes in the basin is dominated 

by community irrigations (See Figure 6.2) controlled by Water User Associations (WUAs).The 

irrigation systems are governed by the WUAs.  The WUAs do not pay for water construction, 

use, and management. However, the members contribute for O&M of the schemes.  Governed by 

their own bylaws, sometimes, WUAs collect fines from members. Yet, they stated the fees 

collected from members are inadequate to manage water resources on sustainable base. In 

addition, there are state farms, private, and small-scale farmers.  All of them complained that 

water scarcity in the basin not because of the dearth of resources but scarcity emerging from poor 

management and conservation. This calls for holistic approach to manage land, water, various 

uses, and users.  

 
Figure 6.2. Irrigated area and types of ownership in the Awash Basin Source (Bases on FAO (2013)) 

Admittedly, the AwRBA is striving to coordinate various users because it is a key mission of the 

Authority. It has a broad vision to see the basin as a model river basin in Ethiopia, in which 

comprehensive and IWRM system established. The Authority is swinging with values such as 

innovative and creative, participatory, equity and accountability, quality first, availability, 

environmental sustainability and development, continuous learning, teamwork, and detesting 

corruption in the RBOs context. The values seem to promote IWRM. Nonetheless, beyond 

tattoos on the office wall, these values are neither implemented nor internalized into day-to-day 

activities of the office. IWRM principles are not envisioned systemically and uniformly in 
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various hierarchy and sectors. For example, while Awash Basin Authority, BHC, and MoWIE 

have the vision to achieve IWRM, Regional Water Resource Bureaus (Afar, Oromia) have 

suspicious on its practicality. The latter believe that they have no problem to work in integration 

but the RBOs compromise the powers and duties enshrined in the regional state to plan and 

execute water resources. Interviews with regional and district levels stakeholders eloquently 

illustrated that the motive to put water resources management under RBOs, without the 

consensus of the pertinent stakeholders is to gain control over water resources. Under such 

power dynamics, the regions and districts are confined to implement small-scale infrastructures 

such as irrigation and artisan while Federal agencies gain control over it. They justified that the 

current institutional arrangement is not fair as regions have also a motive to use water for 

socioeconomic development of the local people.   

The donors and NGOs are promoting and funding the implementation of IWRM principles as a 

useful and promising tool to achieve water security in nutshell. The Civil Society Organizations 

(CSOs) and other external stakeholders also promote IWRM. They believe that the 

implementation of IWRM should be through a bottom-up and decentralized approaches. Until 

now, the push to IWRM is mainly top-down that rarely consulting the regional, district, local, 

and other collaborative stakeholders. In addition, IWRM is affected by uncoordinated 

interventions as illustrated by an expert at District Water Office in Amibera. He reported that 

water sector is very delicate here because of water scarcity. Yet, water planning, management, 

and decision-making processes are increasingly messy. The training we received on integrated 

principles yet giving a sermon of policy statements are merely valid here. Various stakeholders 

‘hit and run' and end-up with false promises. Sometimes, we meet once a year; we talk about 

principles and go. They scared to go to action- integration. Thus, everything is a talk that we are 

far from rational and efficient water resources management despite the growing challenges. 

The interests and priorities of these stakeholders could not be addressed visibly in the process 

that they are hesitant to the outcome of IWRM. For example, a group interview (4 men and 3 

women) with Dire reservoirs area, major water suppliers of Addis Ababa City, agitatedly 

revealed the context and questioned how IWRM is promoted in their areas as follow: 

some NGOs, Federal governments, and Addis Ababa City Administration dictate us to manage 

watershed surrounding the reservoir. We make our livelihoods from farming, grazing, quarrying, 

etc. near the reservoir. We cannot stop these because these are the sources of our livelihood. We 

need alternative sources of livelihoods to stop farming or quarrying so that the dam protected the 

dam. As you can see we do not have water supply services despite the dam is here and the pipes 
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pass through our home yard to serve the City. We are underprivileged of the dam. Thus, what 

people talk about integration is non-sense for us. We never directly benefit from it. 

In the Awash basin, the presences of Dutch organizations through various Water Board 

Authorities, Meta-Meta, International Water and Sanitation Centre (IRC), Vitens Evidas 

International, Dutch Wash Alliances, etc. are strong. They have been framing institutional 

arrangements that promote IWRM in the basin through customizing the Dutch model of water 

resources management. Paradoxically, the interventions to support IWRM have mainly on 

project base that disconnection could be possible when external funds are ceased before internal 

capacity is developed. Moreover, the interventions often failed to address the underlying 

systemic reason that justifies why IWRM is not properly implemented. The policy and 

subsequent proclamations and regulations did not thoroughly address the socio-political system 

complexity of water resources when both Federalism and River Basin Organizations co-exist. 

The policy faced the difficulty of harmonizing both- political and hydrological boundaries. 

Interviews with some higher officials revealed that IWRM would be difficult under the present 

institutional structure. Hitherto, the fragmentation of efforts exacerbated water insecurity in the 

basin. For example, most schemes failed to design for multipurpose uses that deepening the 

water stress (Figure 6.3). It is, thus, in this sense that pragmatic IWRM from the perspective of 

system approach  is needed to understand water resources.  

 
Figure 6.3. Multipurpose uses of water in the basin. Both pictures are taken from Haro Kersa village of 

Fentale district in the Awash Basin.  The left side picture illustrates the issue of infrastructure design and 

water scarcity as the driving force to water insecurity. Livestock and human uses are from a single source. 

People wash clothes, haul water for domestic uses from the same point into jar cane. Yet, the surrounding 

water point is unclean. The right side picture shows water for brick makings that water is used for 

multiple uses. Photo credit: Fieldwork (2016) 
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A case study of Fentale district from the Awash Basin also concurs with the paucity for IWRM 

to meet various needs and interest. It further showed that only 2% have access to piped water 

from private and public taps for domestic purpose. 39.6% and 28% of community in this district 

rely on irrigation canal diverted from rivers and streams/lakes, respectively to obtain domestic 

water uses (see Figure 6.4). The tradeoffs and synergies of various sources of water and multiple 

uses are unclear and intricate that can only be visualized from a system perspective. 
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Figure 6.4. Source of water for different purposes in the Fentale district of Awash Basin  

(Fieldwork 2016). 

Generally, the study observed that setting policy statement alone could not guarantee the 

implementation of IWRM.  It can be argued that one of the mechanisms to overcome such 

discrepancies is to approach water resources management as a system that brings wider 

stakeholders at multiple scales on board. In other words, implementation of IWRM relies on 

discussions and consultations of different actors, and consideration of multiple uses and sectors.  

The approaches so far followed have overlooked these aspects. The undeniable fact is that there 

are various efforts to instigate IWRM. However, they have neither instituted at the basin level 

nor provided any real guidance to the water professionals and practitioners as to how the concept 

can be operationalized. Furthermore, the approach so far followed overlooked the balance among 



 

151 
 

multi-purpose uses, sectors, and actors that water scarcity and stress have growing in the 

populous basin like Awash. At the national level, therefore, there is a need to reconcile the 

federal institutions, Awash Basin Authority, and regional bureaus to promote pragmatic IWRM.   

6.5. Systems Approach to Water Resources in the Basin 

The basin system can be categorized as natural and human systems (Jønch-clausen & Fugl 

2001). Each is a part of larger basin system functioning as independent system but interacting 

one another.  The natural system involves various biophysical elements that affect water security. 

It includes the groundwater, the land and water resources, upstream and downstream, and water 

quality and quantity sub-systems. The human system constitutes various socioeconomic realms 

such as various stakeholders, water use purposes, sectors, and interests, which have their own 

subsystems within the human system. It is fundamentally necessary that the two systems operate 

holistically and synergistically for functioning of the whole basin system. The proper functioning 

of the systems, of course pragmatically, enhance IWRM and hence water security.   

6.5.1. The Natural system  

Within the groundwater subsystem-aquifers, there is lacuna of rules or laws regulating and 

governing the subsystem. Standards and governing laws for abstraction, drilling, and use of 

groundwater in the basin are not clearly defined that the subsystem is dominated by a temptation 

of free-riders39. Any user can drill water either using rig machine or hand-dug for any purpose if 

they can afford the cost of extraction. The groundwater engaged a range of water users from 

deep drilling for irrigated agriculture to shallow well for domestic purposes. Interviews with 

experts attested that there are no collective actions on groundwater management (allocations, 

utilization). The action of one actor is unknown for the other actors. Neither fees nor tariffs are 

set for and collected from users. Some are licensed others are arbitrary.  For example, several 

medium and small-scale agricultural land operators, as well as industries-the massive water 

users-are not licensed and provided with water use permit.  This implicates the extent to which 

the key stakeholders completely overlooked groundwater governance in the basin. It is a 

                                                           
39 A free-rider is somebody’s behavior who exploits the common pool resources such as water without taking into 

account its sustainability. The free-riders uses resources at the cost of the others. When the free-riders prevail, the 

other users are also triggered to increase the exploitations of the resources because it seems better to take the last bit 

of a resources before it is finished, rather than to have nothing at all (Savenije & Hoekstra 2009:39). 
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conspicuous manifestation of institutional failure in the Awash Basin. Thus, the exploitation of 

groundwater subsystems are uncoordinated and become a ‘tragedy of the common’, which needs 

groundwater governance and proper institutional framework.  

The study also revealed that surface water resources subsystem is poorly managed and allocated, 

in which collective actions are not operational. Surface water subsystem in the basin comprises 

all rivers, lakes, ponds, dams, and other storage due to runoffs and/or groundwater recharges. 

First, it is the major source of commercial farmers to irrigate farms through pumping out the 

running river. About 97.3% of irrigated areas are furrow/surface irrigation systems. This 

irrigation system is inherently inefficient in terms of water use. FAO (2013) estimated that the 

efficiency of furrow irrigation in the basin is about 30-40 % compared to 80-90% of sprinkler 

and 90-95% of drip systems. Yet, a few commercial farms have introduced drip (1.9%) and 

sprinkler (0.8%) irrigations. The farms engaged in high-value crops including floriculture, Wonji 

Sugarcane plantations, fruits, and vegetable production. Drip and sprinkler irrigation types can 

substantially save water.  

Second, appropriate water pricing is not only essential but also a prerequisite for efficient water 

use through triggering market mechanism (Jiang 2017). Ingram et al. (1984:332) also noted that 

‘water pricing can be expected to facilitate entry into the market by new users, at least in the 

short term, and to lead to greater efficiency in use'. The water pricing mechanism can integrate 

water as a natural resource with a significant economic value that ensures social equity. It 

promotes efficient use to avoid scarcity and pollution that centered on the affordability of the fee 

to overcome inaccessibility. Furthermore, proper water pricing mitigates abuses through taking 

into account contextual tariff setting. Although the Ethiopian Water Management Policy has put 

the economics of water cost and pricing, which valued water as economic resources as much as it 

emphasized as social values, the pricing system in the basin is working against the principle of 

IWRM. It is not treating water as an economic good. 

Still, there is limited water saving methods and practices in the Basin due to poor pricing 

mechanisms. Some irrigated farms are not paying water charges at all. A few are paying a 

nominal price of 0.13 US$/M3. Large-scale farms can easily access water at a cheaper cost. 

There is no adequate incentive to push them to invest on water-saving irrigation technologies 

such as sprinkler or drip irrigation. While the cost recovery fees have been well established for 
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urban water supply since 1999 with respect to drinking water, little progress has been made for 

rural water supply (drinking and livestock uses) and irrigation water. Rural drinking water is 

based on the principle of covering operation and maintenance (O&M). Until now, there is no 

clear pricing policy for large-scale irrigation schemes, industries, fishery, water bottling, 

pollution control, hydropower, and recreational uses of water in the basin (See Table 6.3). The 

Awash Basin Authority attempted to collect some tariffs for flood protection. The revenue is 

negligible with the increasing flood frequency and coverage. Moreover, there is an intention that 

the active involvement of government is to support those who could not pay for water resources 

development given the poor community could not pay for O&M, encourage full cost recovery in 

the urban area, and promote cross-subsidization. The policy speculated that all pricing schemes 

should take into account the willingness-to-pay by users as a tool to encourage water resources 

sustainability. 

Table 6.2: Water pricing system in the Awash River Basin (X= Not accounted, =Accounted)  

Pricing system Irrigation Domestic use 

Urban 

Domestic use 

Rural 

Industrial 

Use  

Other uses  

Full cost recovery X   X   X 

Partial recovery  X   X  X  

Full subsidy X  X x X  X  

Operation & Maintenance  X    X  X  

No clear pricing policy  X   X    

Source: Survey of Actors (n=15) 

However, we found out that most users are not paying in accordance with the value of water. 

While the smallholder farmers (both for modern and traditional irrigation), artifacts, mining, 

brickmaking, and other productive purposes can use water free of charge, the pricing 

mechanisms for commercial and industrial purposes are vague and inconsistent. Some large-

scale private farms and state sugarcane plantations freely divert or pump out water directly from 

the river. Industries are also dug their own medium and deep well still do not pay water 

extraction fees and of course not licensed. The permitting and licensing of the surface water for 

the various purpose were also not uniform. In urban water supply sector, surface water is so 

poorly managed that some waters are stolen, illegally connected, or wasted. One of such 

indication is the high Non-Revenue Water (NRW)40 in major cities. For example, in Addis 

                                                           
40 Non-Revenue Water (NRW) is water that has been produced and is "lost" before it reaches the customer. Losses 

can be real losses (through leaks, sometimes also referred to as physical losses) or apparent losses (for example 

https://en.wikipedia.org/wiki/Water
https://en.wikipedia.org/wiki/Leak


 

154 
 

Ababa City where there is a growing water scarcity, NRW is estimated at 36.5% (Addis Ababa 

Water Sewerage Authority (AAWSA) 2011). This affects domestic water security of other 

residents of the city and a community where the water is originally extracted.  

As the value of water is undervalued, the existing water resources could be mismanaged and 

abused. This gradually induces pollutions and scarcity. Water price for irrigation, domestic for 

urban, domestic for rural, and industrial uses are rarely revised to reflect the changing cost of 

water management and scarcity value of water. The setting of water pricing is not set arbitrary. It 

is procedural. First, the Ministry of Water, Irrigation and Energy (MoWIE) and/or Regional 

Water Bureau prepare the price proposal. Then, the Ministry presents it to the council of people’s 

representative –regulatory body and the respective water utilities and departments implement fee 

collection at users’ level. The water pricing policy in the basin needs to be reconsidered so that 

the value of water would be released at policymaking level. However, pricing water for irrigation 

and industrial water uses are not clear. 

In addition, the effectiveness of water policy in promoting technologies, extension, and 

wastewater recycling is non-existing. The installations of water measuring devices are 

insufficient. The already installed once are not functional. At present, there is no technology to 

estimate water use of the major users in the basin. Interviews with stakeholders in the basin 

confirmed that most water users such as industries/ farms, households, and urban wastes are 

directly releasing solid and liquid wastes, as well as effluents to the water bodies in the basin 

without treatment or any attempt for recycling. The irrigated farms are expanding in leaps and 

bounds but not hand-in-hand with the advancement of technology to save water, to monitor 

water uses, and to minimize pollution of surface and groundwater systems. The rush to expand 

irrigated farming practices at Metahara, Abadir, Tendaho, Amibera, and central highlands would 

lead to perils without proper collective actions.  The expansion of the hypersaline lake Beseka 

that intruding into the river (diverted to the main Awash River below Methehara Sugar Estate) 

from the previously closed lake has also been a major concern and compromising the water 

quality in the lower basin. The extreme hydrological phenomenon such as floods and droughts, 

which evicted several people, are not properly managed. The major reason is that pertinent 

institutions and actors are not collaboratively working together towards an IWRM.  

                                                                                                                                                                                           
through theft or metering inaccuracies). High levels of NRW are detrimental to the financial viability of water 

utilities, as well to the quality of water itself (https://en.wikipedia.org/wiki/Non-revenue_water ). 

https://en.wikipedia.org/wiki/Water_metering
https://en.wikipedia.org/wiki/Water_utilities
https://en.wikipedia.org/wiki/Water_utilities
https://en.wikipedia.org/wiki/Non-revenue_water
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The general picture in the basin showed that water-pricing policy is haphazard and not systemic 

(Reta et al. 2018). The uncoordinated water pricing system has discouraged technical innovation 

for water resources management in addition to aggravating ‘tragedy of the common’.  For 

obvious reasons, when water resources are not properly managed and undervalued, water 

security suffers. This gradually induces pollution and scarcity of both the surface water and 

groundwater subsystems as the relationship and integration of the two subsystems received little 

attention. For example, informants agreed that low irrigation technology coupled with 

inconsistent regulatory mechanisms for water abstractions and pollutions. They have affected the 

integration and management of surface water and groundwater. Furthermore, it affected the 

quality of water available to people for various purposes.  

In other words, the ground and surface water sub-systems as elements of natural system need 

integration. The natural system also depends on how the land and water resources managements 

are properly and coherently integrated. Land degradation is the major problem in the Awash 

Basin (Hassen 2004) due to deforestation, urbanization, and intensive cultivation.  As such 

flooding during excessive rain and drought during water scarcity often hit the entire basin 

system. Such phenomenon is key causes for water quality deterioration and diminishing water 

quantity. In addition, the upstream-downstream dilemma has hardly notice in the Awash basin 

system. It is a critical to comprehend the state of water security. The downstream users believe 

that the actions of upstream water users have affected negatively the the quantity and quality of 

water available to them. Industries are releasing effluents. Agriculturalists use agro-chemicals 

recklessly. Cities dispose all sorts of wastes directly to water bodies. The land and water 

resources management and conservations are inadequate that the downstream actors are suffering 

from pollutions, water scarcity, and floods.  

6.5.2. The Human system  

Within the human system, complex realities are prevailing and emerging. This is because diverse 

behaviors of the actors, various interests, and uses are central to the basin management (Reta et 

al. 2017). This system is also so dynamic that it poses complexity and non-linearity in interaction 

(Burns 2007). For example, the interest of pastoralists in the basin system conflicts with 

irrigators who engaged in agriculture and delineate their space.  This mainly not only due to 

fierce competition over water access but also as a result of land resources within the enclave of 
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the key grazing areas. This spaces were used by the pastoralists utilize rotationally between dry 

and wet seasons. Likewise, the agriculturalists see pastoralists as ‘anti-development’ on the 

wrong perception that pastoralism is not feasible and not contribute to agricultural development. 

The agriculturalists believe that their priority must come first.  The other interaction in the basin 

is a grave competition between the large scale and small-scale irrigators over access to both land 

and water. Most small-scale irrigators are early settlers while large-scale famers are latecomers 

in the form of ‘investors’. Some of these large-scale farms are owned by state. Recently, some of 

them are privatized. The riverine Kereyyu and Afar pastoralists have started irrigated agriculture. 

As a result,   during the dry season- December and May, there is always water scarcity. Scarcity 

often escalates conflicts to the extent of water looting and violence.  Sometimes, irrigation canals 

damaged. This affects the livestock and drinking water access.  The private sectors including the 

industrialists and service providers are complaining of water scarcity. They stressed that public 

sectors responsible for water construction, management, and allocation are irresponsive and 

unaccountable to rampant water crises.  

Research, extension, and education are essential entities to generate knowledge, disseminate, and 

raise awareness about IWRM. Research and training institutions are carrying out researches and 

document practices and challenges. So far, some water saving technologies such as drip and 

sprinkler irrigations, and reservoirs remain within the vicinity of the large-scale farms and state 

plantations. These facilities are not economically affordable and replicable to small-scale 

agriculturalists. The current study came across that research and training institutions in water 

sectors are often relying on donors and state funding to carryout research and trainings including 

the AwRBA. The AwRBA are principal body assigned to undertake research and development 

regarding the basin. Given the staff and financial capacity, the Authority did not implement any 

groundbreaking research, development, or technology generation. The stakeholders demand 

water use related awareness creation, training, and extension advisory services. However, there 

are sporadic studies by academician and Regional States for specific purposes. Thus, the 

AwRBA did not link itself with the regional and local governments, communities, and 

stakeholders including academic institutions. 

Despite the public sectors have recognized the problem of water resources crises in the basin, 

there are limited investments on technological solutions to manage and conserve the resources in 



 

157 
 

integrated manner. For example, the management of solid and liquid waste is insignificant. The 

campaign based watershed management is also unorganized and did not engage relevant 

stakeholders. It was merely perceived as the onus of smallholder farmers on a plot basis. Post 

watershed development was rarely monitored. Perhaps, the efforts so far made by donors, NGOs, 

and CSOs to support water access for domestic, livestock, and small-scale irrigation, and other 

productive uses should be the central part of the human system, which need to be seen 

pragmatically. 

 

Figure 6.5. System approach of water resources management in the Awash River Basin. The (+ ) sign 

donates positive relationship among elements in the particular system. The (- ) sign represents negative 

relationship. The (*) shows possibility of both relationships. The broken line indicates the interaction of 

various system to water security while the bigger loop connecting natural system to human system (green 

and orange show the loop that back and fore system linkage that can occur holistically, respectively).  

Based on field data (2016) 

As shown in the Figure 6.5. the interactions of various subsystems among each other and within 

the particular human and natural system have complex causal relationships. Some elements in 

the particular system affect the other negatively. Some have positive relationships. Some have no 

relationships. Still, neural links prevail due to poor collective actions, poor system integration, 

and management. These suggest failure of integration between various systems. Therefore, 

integration requires a systemic means to bring the links among the entities as pragmatic as 

possible so that the entities contribute to the natural and human systems and thereby the whole 

basin system. The realization of functional basin system driven by IWRM entails enabling 
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institutional environments in addition to understanding the nature and synergy of the two major 

systems.  

6.6. Search for Enabling Institutional Environment for IWRM 

The institutional environments in the basin are always in motion with the changing political, 

economic, and social circumstances. In many cases, water institutions have evolved over long 

period because institutions pass through interactive processes (Otero et al. 2011). They 

potentially tie together to numerous agencies, actors, and sectors, who often occupied with 

various responsibilities. Their exclusion affects water management that they are often necessary 

for them to coordinate plans, negotiate differences, exchange technical information, and 

generally cooperate in the achievement of concerted policy and administration (Ingram et al. 

1984). Institutions are enabling environments under every circumstances.  

Sometimes, new institutions disrupt the existing settings and cause inefficiencies in water 

resource allocations, and distribution of costs and benefits among resource users.  For example, 

Saleth & Dinar (2008) argued that institutional change has a mixed pack. While some induces 

efficiency, others constrained it. Thus, institutions can be explained in terms of ‘capacity to 

produce’ either collective benefits for all groups of actors and distributional advantage for 

powerful stakeholders. There is ‘no silver bullet’ solution for functioning of IWRM in the basin 

but contextual rationality is useful. Instead, the design of institutional environments that enable 

the human and natural systems, can regulate the actions (and non-actions!) of the different 

stakeholders (Joy and Paranjape, 2002), are needed. 

Experts also advised to boost the participation of water users for vibrant water resources 

management. The the government bodies and AwRBA can be a key players of the game. This 

can be achieved through incentive mechanism. The Water users need to be frequently consulted, 

oriented, trained, and introduced to new water use and saving technologies as an incentive pack. 

The AwRBA and pertinent government bodies should create a harmony to plan and implement 

IWRM and to reinforce the already existing laws on water use, permit, pollution control, and 

conservation. Thus, as mechanism of check and balance, reinforcement of laws alone is not 

sufficient but it must be accompanied by proper incentive.  
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We identified, two broad sources of institutional environments need to be considered as enabling 

in the Awash River basin. The first are sketched to enabling political ideologies and 

technological advancement to allocate water resources more efficiently. The second sources of 

institutional environment emanated from external supports - multilateral and bilateral donor 

agencies- in terms of economic and political agreements such as political liberalization, 

decentralization, or democratization of institutions. Both changes are influenced by the 

neoliberal thinking promoted by major donors such as the World Bank and the IMF of the early 

1990s hijacked IWRM and affected water resources management in the developing countries 

(Petit and Baron 2009).  Curiously putting, enablers may turned to disablers when imposed from-

above. In addition, uniform institutional environments may not work in water resources 

development. This is what Ostrom (2013) calls ‘institutional monocropping’ which may be 

worsen and disturbs the basin system.  A basin system is always dynamic because other systems 

or subsystems change within it.  For example, under the circumstances of water insecurity, the 

way of thinking on water allocation and conflict resolution mechanisms could shift. The water 

users who often considered as beneficiaries under conventional perspective become ‘customers’ 

or ‘clients’ from system perspective as water availability moves from state of plenty to the state 

of insecurity (Saleth and Dinar, 2004). This also calls for concurrent systematic shift in water 

institutions. 

Under such change in systems, the rules and regulations of water resources development, use, 

and distribution often redefine which we call system dynamism. The dynamism of the system 

changes the existing supply and demand, as well as quality and quantity of water to reflect the 

reality on the ground. In contrast to the system perspective, stakeholders in the Awash River 

Basin perceive the government institutions as service providers whereas the service providers 

consider the water users not as clients but beneficiaries. Moreover, the water and related 

institutions adhered to sectorial thinking. The governing rules and regulations are obsolete that 

balancing demand and supply, as well as water quality and quantity were impossible. Thus, 

water is becoming scarce during the dry season and a surfeit during the rainy season. 

The previous work of the same author identified that financial and human capacity are the major 

constraints of Awash River Basin in addition to vertical and horizontal coordination failures 

(Reta et al. 2017). These pitfalls can be attributed to institutional capacity (Petersen-perlman et 
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al. 2012), which affect the enabling environment in which IWRM operates. The setting up of 

enabling environments should not be sudden, both physically and institutionally because it 

further upset the existing institutions. Thus, institutional environments must mitigate such 

instability, which potentially trigger political strains- for example, between the Regional States 

and Basin Authority, between the local community and large-scale water appropriators, as well 

as between the formal and customary institutions. Noteworthy, this paper is not proposing that 

change in institutional environments is always demanding because it may not necessarily yields 

positive outcomes. There are associated risks such as dismantling existing institutions exacerbate 

inequalities in water access, trigger environmental problems, and conflict of interests, among 

others.  We rather argue that institutional change is desirable when it maximizes the goal of 

water security.  

In order to analyze the percept of the enabling institutional environments for IWRM, about five 

criteria of water resources management and development institutions were weighed at Likert 

scale of five drawing on the indicators developed by Saleth & Dinar (2008; 2004). The scores of 

the scale were converted to percentage. The first criteria is physical institutional environment in 

terms of ability to bridge overall demand–supply gap, physical health of water development 

projects; conflict-resolution efficiency (low cost and less time), smoothness of water transfers 

across sectors and regions, and smoothness of water transfers between users. The aggregate 

result gave 46% of possible capacity.  

The second is financial enabler that encompasses actual investment vs. investment requirements 

and cost recovery vs. expenditure, which scored 42%. The third is economic aspect that rates the 

extent to which water prices cover supply cost and extent to which water prices cover scarcity 

value. In terms of meeting economic efficiency, it is perceived to be just 40% of what it ought to 

be. The forth is equity issues between regions, between sectors, and among different stakeholder 

groups which remains lower than the average value. The final is progressiveness of water 

institution that takes into account factors such as effectiveness, flexibility, adaptability, 

technological applications, innovation, and openness to change, which scored the lowest of all 

criteria and 40% of maximum value.  

The result showed that the performance indicators of all institutional enabling environments have 

rated below the expected average value (50%) with the overall performance is still low (42%), 
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according to the perception of the respondents.  Figure 6.6. below is suggesting that the water 

institutions in the Awash River basin, as evaluated by the experts, are not to the expectation to 

ensure IWRM through safeguarding water availability, accessibility, and proper utilization on 

sustainable basis. There is need for further works to improve the enabling institutional 

environments to suit to IWRM. 

  

   Figure 6.6. Performance of institutions in the Awash Basin (Actors survey 2016) 

To subsume, the survey of literatures and institutional reports, as well as interview with experts 

revealed little successes have been documented regarding IWRM at the basin scale in Ethiopia. 

This suggests that the rhetoric was not translated to practice and really. It entails that establishing 

River Basin Authority is not a guarantee for water security though the River Basin Organization 

is a prerequisite for management, coordination, and administration of water resources. We would 

like to close this section with argument made by Warner and colleagues. They implicated that 

what matters is the level of organizing and coordinating the stakeholders towards the same end -

IWRM as systemic and pragmatic as possible.  Narrated fully, Warner et al. (2008:134) argued 

that  

Moving toward sustainable river basin management requires much more emphasis on developing, 

managing, and maintaining collaborative relationships for river basin governance, that build on 

existing organizations, customary practices, and administrative structures, rather than the current 

focus on the establishment of unitary river basin organizations. Where identity leads to collective 

action, it is more likely that culturally and environmentally sustainable practices will develop. 
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6.7. Conclusions and Further Implications 

This paper draws on IWRM as systems thinking that recognizes the issue of water resources 

management holistically as it engages multi-actors and multiple sectors with diverse interests and 

priorities. Most of the previous approaches and existing formal institutions in the basin in 

cascading IWRM followed reductionism perspective that often centered the rhetoric of IWRM. 

The institutional arrangements will not enhance the water security at the basin levels without 

invigorating and revitalizing the ‘old concept’ of IWRM pragmatically. Pragmatically working 

with various stakeholders in a coordinated manner could avoid unnecessarily overlapping and 

fragmentation of efforts in watershed and basin managements. It also helps to bridge the 

discrepancies between policy and practices, as well as between rhetoric and realities As such, 

IWRM could move beyond a fashionable, buzzword, and trendy concept to making institutions 

work for water security at basin level.  

IWRM in Ethiopia has suffered ‘institutional monocropping’ not due to lack of policy and 

advocacy issues per se but the shortfall of the contextual practices. The failure to balance the 

natural and human systems and subsystems along with reengineering the enabling environments 

is key reason for setback of IWRM.  Thus, operationalization of IWRM require functioning of 

the systems (natural, human), subsystems (e.g. surface and groundwater, land and water, etc.), as 

well as other elements within the subsystems. 

Reasonably, the implementation of IWRM needs to reconcile various aspects listed underneath:   

 Substantial strengthening of the information and evidence on the water uses, users, 

allocation, distributions, and water-related risks to reverse negative linkages, strengthen 

poor interaction, strengthen positive interfaces,  and devise (incentive) mechanisms;  

 Ensuring that budget and finance mobilized from donors, the public, and water users 

through taking into account water as economic goods as much as public goods; 

 Creation of awareness among stakeholders; encouraging the engagement of private 

sectors in water resources development and management; inculcate the culture of 

corporate social responsibility; establishing functional platform to cheer interactions and 

intricacies among the stakeholders; and 

 Advocate IWRM pragmatically via enabling institutional environments in the basin 

context, and mainstream it to water and related sectors, actors, and users.  
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7. SYNTHESIS AND FURTHER IMPLICATIONS  

Chaos is the law of nature,  

Order is the dream of man 

 Henry Adams (1838-1918) 

We are now close to being able to give the interaction among the above six sections, which 

formed this dissertation. It can be recalled that the objective of this research is to examine the 

role of institutions to attain water security in the Awash Basin of Ethiopia. The study culminates 

and presents the synthesis of major findings of the research and their implications for water 

resources management and water security. At a glance, this section hints the contribution of the 

study to the broader understanding of theories, policy, and practices of water institutions in basin 

context. 

Institutional failure and water resources management  

Despite Awash River basin is a domestic watercourse, its institutional development was 

overwhelmingly political maneuver to serve the interest of the state at the expenses of broader 

water resources users. The turbulence and discontinuity of the institutions such as staff, laws, and 

organizations were so high that some institutions were repealed before implementation. As a 

result, over the last five decades, the institutional instability in the basin increased the transaction 

costs of achieving water security in terms of losing institutional memory, inability to restrict and 

enforce rule of the law, and unleashing collective action solutions.  

On one hand, it has been inspired by political ideologies and economic elites sequestered the key 

water resources of the smallholders and pastoralists (Paper I). On another hand, the water law, 

policy, and administration have consistently biased against the poor and vulnerable people, 

unrecognized the local circumstances, institutional arrangements in water resources 

management, and underestimated other pertinent stakeholders. It is disappointing that several 

policies, laws and regulations, strategy, programs, and project, which were good on the paper, 

were not properly implemented and cascade down to face the reality.  The unfavorable political 

ideologies and poor institutional settings have left the local water users at the hinterlands of 

marginalization and agony of drought and other livelihoods vulnerabilities. It is in this logic that 

the institutions failed to enforce existing laws, unable to create coordination among the key 

https://www.who2.com/born-in-year/1838/
https://www.who2.com/died-in/1918/
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stakeholders, incapable to promote grassroots level participation of the public, and collaborative 

opportunities were turned to competition and conflicts.  

Water resources in the Awash Basin involve a wide array of institutions and organizations 

ranging from local WUAs with customary rules and regulations to basin higher councils and 

authority, which execute water resources at the basin scale. Water users also range from 

smallholders to pastoralist to large-scale plantations and industries (Paper II). Water is used for 

simple daily survival- domestic purpose to hydroelectric power generations. These have brought 

various stakeholders as game players. Some players were more powerful than others were. Some 

are so powerless that complaints and sense of ostracism are common. Furthermore, the existing 

water institutions neither handled the complex issues of various stakeholders nor clearly 

understood these actors. 

The consequence of institutional failure is partly manifested in water infrastructure 

underdevelopment.  Even though, this study is far from resolving ‘a chicken and egg dilemma’, 

which comes first - infrastructure or institution, for obvious reasons, infrastructural development 

is prerequisite for water security. Likewise, a proper institutional setting to govern water 

infrastructures is essential. As a result, most infrastructures in the basin are either totally 

abandoned or mismanaged due to the institutional failure.  

The stake of actors in water security 

Water institutions are pertinent to lessen transaction processes. The research questioned the roles 

of various actors to achieve water security. Heuristically, there are five categories of key 

stakeholders, which need to be understood to stir and resolve the problem of institutional failures 

and dysfunctionalities. First, the public institutions, most of them if not all, function at five tiers 

– Federal, Regions, Zone, District, and Kebele levels. They have the major responsibilities and 

duties ranging from institutional crafting- making laws and policies - to water resources project 

management.  However, it was recognized that it was unrealistic to carry out these duties without 

proper collaboration and partnership with NGOs, Donors, and CSOs- the second group of actors, 

which sometimes called external actors. They finance and provide technical support, and of 

course prescribe their own policy framework of water resources management. The third group of 

actors included ‘economic elites' which are called public sectors. The public sector actors 

immensely influenced the actors' arena by virtue of ‘salient power' they have in the national 
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economy as investors. They have better water access and bargaining power. Nevertheless, they 

influenced the local community- the fourth actor's group. The private sectors compete with the 

local communities on both water and land to the extent of marginalization and forceful evictions. 

Under poor enforcement and dysfunctional institutional arrangements to protect the vulnerable 

actors, the elites are free-riders to meet their priority and egos and ruined water resources entitled 

to others. Moreover, the lack of water use permission and the problem of licensing had worse 

implications for water security as it forced large-scale water users to engage in pumping surface 

water and dug groundwater resources as open access resources. More water abstractions mean 

lower appreciating of water as an economic good that a new incentive and better water saving 

technology posed for water users tends to decrease. As such, wastewater and pollution- the top 

enemies of water quality- could increase.  This concurs with the common pool resources regime 

theory where governance of the common fainted (Gebregziabher et al. 2016; Stel & Fenta 2014; 

Warner 2006; Ostrom 1990). 

Although quite a lot of actors have engaged in the basin, there are widespread poor institutional 

performances to avail, allocate, develop, and use water resources. Water insecurity became 

evident as drought, salinization, pollution, and water quality deterioration, flood, siltation, water-

related disease, and other crises are rampant and recurrently hit the basin.  The incompetency and 

distortion in water resources management is another indication of an institutional failure 

(Acheson 2006). This concedes to the new institutional economic theory centered on resource 

use efficiency and distribution that balance the intermingling of various interests and priorities. It 

suggests incentivizing the institutional mechanism to ensure water resources sustainability. As a 

result, to identify the foci and common grounds,  the roles and responsibilities, as well as the 

types of stakeholders involved in water resources development, use, allocate, and control are 

needed. 

The heterogeneous of stakeholders made integration more difficult in addition to failure in 

implementation and enforcement of laws and policies, as well as lack of efficient bureaucracy. In 

some instances, the institutions are unable to exercise its duties and powers. For example, the 

Awash Basin Authority has the legitimacy to execute the overall basin. Hitherto, it could not 

realize most of its duties and powers. The overt reasons are the lacuna in manpower, budget 

shortfall, and inadequate data management systems but the ambiguities and power relationships 
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among the federal, regional, and local institutions and stakeholders should not be belittled. While 

some complaints about the absence of an institutional framework to govern the basin, others are 

concerned with the lack of a proper institution to coordinate and implement IWRM.  

Linking the macro-micro level institutions  

Water security problem has been felt at multiple scales being attributed to poor institutional 

arrangements, fainted coordination, inability to enforce existing laws and policies, among several 

factors.  Sadly, the institutional arrangements at the macro level are not converging with the 

interest of micro-level priority. Most powers and duties are concentrated at the top level despite 

some endeavors to decentralize it. The local actors have little roles to play. Particularly, the 

customary institutions are not recognized as grassroots level arrangement, which limited the 

negotiation of water access.  

The empirics generated and documented at various scales illustrated and characterized how water 

institutions operate at the basin level from historical lenses. Multi-scale observations of water 

institutions are necessary with proper indicators. In this essence that an in-depth understanding 

and illustration of prevailing local level water security intensity are required through 

encompassing intensive indicators. The assumption is that the problem of water security is felt at 

’client’ – household level than ‘executive’- policy level. In addition, the physical indicators need 

to be considered as an interplay with water institutions. To this end, Fentale district in the basin 

has been selected as a case to elucidate the micro level water security challenges. At the 

household level, both water insecurity and institutional failures have concurred. Because of the 

variability between inter and intra-annual rainfall, as well as temporally and spatially 

unreliability, the myth that symbolizes ‘Ethiopia is the water tower of North East Africa' is far 

from reality at a household level living in the basin - where everybody faces some sort of water 

insecurity.  The research further came up with the importance of institution to avail water 

resources, access, use, capacity, and maintaining environmental sustainability through devising 

the rules and mediating the actors. Convincingly, the institutions at the micro level are the mirror 

image of macro scale institutions with various degrees of influence and importance and of course 

with a particular context. 

These suggest that correcting institutional orientations could curb water access, use, capacity, 

and environmental sustainability at the grassroots level as multifaceted processes than a mere 
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resource availability. Thus, water security at the micro level is a nexus that must be linked to 

macro level water institutions. When water laws and policies are cascaded from higher to lower 

echelons, the water stewardship must be central to the process. It needs to be responsive to the 

local circumstances such as meeting various interests and priorities, for example, women and 

girls, open and transparency water allocation among all water users, instil the culture of water 

saving and management, conflict resolution, unleashing the potential of customary institutions, 

and keep in mind allowances for environmental water demands.  

Towards institutional options 

The institutions negotiate water as public goods, economic or the common goods. The 

institutions balance human dignity and human community neither ignore human poverty and 

human solidarity.  Institutional failure destroys social solidarities and leaves the poor to fend for 

themselves. Institutional failure cannot create social justice and bring about peace in water 

resources allocation and distribution. Left to itself, the unfettered institution easily becomes a 

tool of predation by the wealthy and the mighty. Hence, the absence of proper institutional 

arrangement triggers or deepens water crises. Overcoming such problems require holistic 

perspectives that engage multi-stakeholders and interests in river basin system.  

One of the mechanisms, from institutional lenses of attaining water security, is engineering 

institutional options that can go beyond ‘business as usual’ scenario. The options could reconcile 

multi-scale, Multistakeholder, and multi-sectorial priorities and interests in planning, 

coordinating, enforcement of laws and regulations, devising and implementing of policy and 

strategies, programs and projects given unavoidable but more efficient and leveraging water 

bureaucracy and hierarchy is required. The study has brought about IWRM approach into 

perspective in holistic and pragmatic manner. Some of the key elements of IWRM are the 

participation of pertinent actors and coordination of poorly linked up sectors and their actions. 

IWRM as a process requires operational collaboration, which in turn claims for political pledges.  

Moreover, the problem of water security is so complex that this complex reality needs to be 

approached as systematic as possible. The study, thus, introduced the MSP as a means to 

reconcile the institutional challenges. It neither induced new institutional change nor discarded 

the existing institutions as a whole. It rather promoted proper collective actions to meet the goal 

of water security gradually but through consistent dialogues and networking. The study proposed 
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three levels of MSPs based on the functions, mandates, and homogeneity of actors: (i) 

macro/national level, (ii) Meso level, and (iii) micro level. This would be significant as bringing 

all regiment stakeholders at a platform could clutter ideas and options due to the heterogeneity of 

actors and their arenas. The caution here is that up-taking institutional options and reforms would 

be possible if and only if actors convinced to do so on the belief that reduces transaction cost of 

reaching water security. In other words, the top-down induction of institutional reforms would 

ruin the whole exercise of ownership and accountability, which definitely compromise water 

security for worse. 

Broadly speaking, the process of institutional building is progressive but its development so far 

made in the basin was insufficient. While their interfaces, linkages, networks, and 

interdependences are unavoidable, much has to be done to strengthen the existing loose linkages, 

bridging the desired networks, and reversing adverse relationships at various levels in the basin. 

Furthermore, without linking up the macro-micro level water institutions, IWRM is unthinkable 

to realize. We tend to subsume that the maladies are traced back to the institutional failure in 

addition to other factors that alternative or counteractive institutional arrangements are not an 

option but an imperative. Thus, the potential of setting up platforms that accommodate 

multistakeholder as collective solutions, holistic and pragmatically approach to IWRM need to 

be explored. In order to move away from the rhetoric and myths of IWRM, reconciliations of 

various institutional settings, stakeholders, and approach are valuable. For example, resolving the 

dilemmas of regions and RBOs, formal and informal arrangements, and multiple uses and users 

are indispensable. 

Linking empirics to theories 

An institutional analysis of water resources has traversed and overlapped with diverse theoretical 

areas.  First, water as a common property of all citizen of Ethiopia could poise the theory of 

common-pool resources regime. In this sense, some water users did not take into account the 

action of other actors. Findings (Paper I &II) revealed that due to inadequate water use permit 

and licensing and/or lack of enforcement of existing laws and regulations, the powerful 

stakeholders dominate the voiceless. For example, industries, large-scale commercial farms, and 

urban dwellers use water with abiding rules and regulations of the land.  They release effluents, 

agrochemicals, and household wastes into water bodies that compromise the quality of water 
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accessible to smallholder farmers and downstream users. Thus, free-riders prevail, which implies 

the need for collective actions to enforce informal and formal water laws and policies (Paper IV). 

The findings (Paper II) also support the view that the transaction costs of water resources 

management can be reduced sustainably through coordination, collaboration, and participation of 

key stakeholders. This view is analytically grounded in Institution of Sustainability (IoS). In IoS, 

(dis) incentive mechanisms can be used as ‘a carrot and stick’ in sustainable water resource 

management because various actors and their actions are independent. 

However, institutions are nested that constitutes various entities- such as legal arrangements, 

policy environments, organizational settings, etc, which need disentangling to avoid enmeshing 

up of a myriad of ideas at a time (Paper I). As means to achieve this end, Institutional Analysis 

and Decomposition (IAD) was employed. By doing so, the study found out the prevailing 

situations, gaps, and future direction of water institutions in the basin considered theoretical and 

real-life complexities. IAD underpinned that water institutions have to be seen from a set of 

legal, policy, and bureaucratic jurisdictions and juxtapositions.   

Furthermore, the deepening of the crisis of water security was captured, unlike many theories, 

which never link the scalar problems.  Bridging the scale issues, as well as institutional and other 

socioeconomic and physical indicators of water security, a holistic approach that link institution 

and other indicators, was employed.  As a holistic approach to address scale issues in water 

security assessment, the Water Poverty Index was used, to include several variables to build a 

composite index called Household Water Security Index (HWSI). This analytical approach 

allowed us to envisage the extent to which water security affected households in various 

communities in the basin. The extent differed because households vary in access to resources, 

capacity, the purpose of use, environmental resources at their disposal, and institutions mediating 

water resources. This has theoretical relevance in the sense that disparities in water resources 

access are not only attributed to physical availability or capacity to access but also demand an 

enabling institutional setting at the community level.  

Finally, the diversities of predisposition have contributed to epistemological multidisciplinary- 

diverse opinions, viewpoints, and understanding of the subject of institutions and water resources 

management. It implies the need for research approaches that allow for interpretive 
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understanding, which is one principal route to grasp actions, roles, and responsibilities of various 

stakeholders. In addition, it highlights the need for historical analysis of water laws, policy, and 

administration. Neither institution nor water security is totally independent of human feelings, 

attitudes, and behaviors. That in investigating institutional reality, we are investigating observer 

dependent phenomena. 

Implications for Policy and Further Research 

Recalling the above quote- ‘chaos is the law of nature, order is the dream of man’ idiomatically 

marked by Henry Adams, I would like to assert that water security is achievable.   Give this 

logic, the commitment to facilitate enabling, active, and dynamic institutions and relevant legal 

processes require the following action areas in the basin.  

Implications for Policy  

First, enabling environments such as water policy and legislative framework that resolve the 

controversies in powers, duties, roles, and responsibilities among actors in the basin are 

important. This can be through lifting barriers such as: 

 Failure to understand basin as a system, 

 Poor data management,  

 Poor commitments of the stakeholders,  

 Failure to harmonize water management plans with other sectorial policies,   

 Absence of water policy until 1999, 

 Institutional turbulences that attached to particular political ideology, and 

 Blanket recommendation of donors and NGOs about particular water resources 

management model, which may not necessary work at the basin context.  

 

Second, devising competent organizational framework through an institutional capacity building, 

enhancing management instruments to plan IWRM, social change instruments to resolve 

conflicts, regulatory instruments to enforce water laws, and communication instruments to share 

and exchange information and data are the critical part of efficient river basin bureaucracy.  

However, the major reasons that deterred effective organizational framework in the basin 

include: 
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 Lack of technical and financial capacity to plan and execute competent organization 

through efficient water bureaucracy, 

 Inadequate or no (dis) incentive mechanisms in water resources management including 

rewards and penalties, 

 Lacuna of trained manpower,  

 Lack of coordination among pertinent actors, and 

 Poor enforcements of existing laws. 

 

Third, achieving water security in the basin require mobilizing finance from water actors to 

invest in capacity development at various levels, facilitation of MSPs, and water education and 

awareness raising for optimum water management. Yet, the following challenges debilitated the 

mobilization of finance: 

 The Ethiopia Charity and Societies Proclamation limited mobilization of finance outside 

the country to 10%, 

 Poor involvement of grassroots community, 

 Lack of private sector engagements, 

 Vague water pricing, licensing, and permit systems in the basin, 

 High non-revenue water due to theft and damage of water infrastructure, 

 High rate of scheme dysfunctionality, 

 Poor data management,  

 Corruption and favourism in water allocation, and 

  Old and unfunctional water metric systems. 

 

Fourth, clarifying or designing institutional framework (e.g groundwater, licensing, and permit) 

and customary water institutions’ roles as water administrator and water rights holder help to 

reduce the risk of conflicts of interests and mandates among water users from macro and micro 

scale. Moreover, meeting the growing demands of water due to population growth, urbanization, 

climate change, rapid economic development, etc. are challenging under the traditional approach.  

The existing water institutions are not in a position to respond to the challenges. It is, thus, 

important to revise water laws and policy with respect to emerging development encounters and 

harmonizes it with other sectorial policies. 
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Implications for Further Research 

The study infers the following concerns for further research: 

  The nexus among water-food-energy-livelihood security will be critical issues of the 

future institutional analysis as lingers and emerges with the changing conditions.  This 

demands further thorough researches that can addresses the interrelationships among this 

factors in the basin over time.   

 Setting up MSPs may not invite and appreciate the dialogues among all entities in the 

basin system as the prevailing fragmentation may perpetuate and barred by sectorial and 

hierarchical communications. This could impair the function of alternative institutions 

and further research must clear it out as it ends up with ‘zero sum game'- where all actors 

loss. 

 This study assessed water security at household level. It is promising tool and need to be 

built Water Security Index (WSI) and assessed at the wider  basin scale for WRM and 

water security monitoring  

 While instigating and encouraging the engagement of the Multistakeholder to achieve 

water security, someone should not center on water and its use categories or users per sue 

but must acquaint with the priorities of the stakeholders. Normatively analyzed, the study 

shortfalls how MSPs would be realized in various forms, which needs some pilot tests 

and additional researches.   
 

Finally, setting good policy and designing efficient institutions are a hallmark but alone could 

not ensure water security. The question is the extent to which the policy is participatory, 

collaborative, and tangible problem-based matters, as policymaking is not ‘an ivory tower’ 

exercise.  The nature of policy affects the wider state of water security of numerous actors. In 

addition, the policy and law should not undermine enforcement aspects and ability to secure 

political legitimacy. Water institutions- policy, and laws and regulations- should not consider in 

an isolation. Instead, the complex realities and ‘all connecting’ nature of water must focus on and 

integrate with the intersectoral institutions.  Essentially, the notion of water institutions as 

governing instruments could facilitate enabling environment, regulate actions of all actors, 

impose suctions and incentives, and ensure sustainable water resources management.  
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ANNEX 

 

1. Data collection tools  

Annex 1.A: Interview Schedule for Household Survey 

 

Date of interview(dd/mm/yy)----------------/------------/ ------------ 

Code) --------------------- 

Name of Enumerator-------------------------------- 

District --------------------------------------------- 

Kebele Administration ----------------------------- 

Village ------------------------------------------- 

 

 

INTRODUCTION 

 

The research is undertaken for the partial fulfillment of PhD Degree at Addis Ababa University. It will 

attempt to provide an insight to the state of water security in the Awash River Basin. The output of the 

study will be an input for policy makers, researchers, and water resource development practitioners.  

 

Certainly, the quality of this study heavily depends on the quality of information you provide here. I 

first assure you that the information you provide here is kept anonymously and only used for this 

research purpose. Therefore, please take a couple of your time and answer for the questions I will ask 

you.  

 

Thank you for your cooperation!  

 

 

I. HOUSEHOLD ROSTER  

1.1. Number of people live in the household, including you. |_______________________| 

1.2. The name of the respondent |________________________________| 

1.3.  1.4.  1.5.  1.6.  1.7.  1.8.  1.9.  

Name of 

Household  

Member  

Relation-

ship to the 

HH1 

Sex   1= 

Male   

0=Female 

Age Level of 

Education2 
Primary

3 

Activity  

Secondary
3 

Activity  Years Months 

1)                

2)                

3)                

4)                

5)                

6)                

7)                

8)                

9)                

10)                
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1.10. How long did you live in this village?    1) < a year      2) 1-10 years       3)11-20 years   4) 21-30 

years          5)> 30 years  
 

1.11. Would you like to continue to live here anymore?    1=Yes      0=No  

1.12. If your answer is ‘No’, please specify the reason for leaving!-------------------------------------------

--------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------- 

 

II. WATER RESOURCES AVAILABILITY [Please Write, Tick Or Encircle For Below] 

CODE 

6.5. Piped water from private tap 

6.6. Piped water from public tap 

6.7. Water from private protected 

well 

6.8. Water from private 

unprotected well 

6.9. Water from public well 

6.10. Water from borehole 

6.11. Water from a river, stream, lake 

6.12. Water from rain water collection 

6.13. Other sources, describe----------------------------

------------ 

 

2.5. Do you have sufficient water supply in your household during different months of the year? 

[When responding to these questions, please think back over the last 12 months, from now 

to the same time last year].     1=Yes            0=No  

2.6. Please place 1 in the box for which you have enough water to meet your needs during the past 12 

months otherwise a 0.  
1) January    |__| 

2) February   |__| 

3) March       |__| 

4) April          |__| 

5) July              |__| 

6)  August        |__| 

7)  May            |__| 

8)  June            |__| 

9) September   |__| 

10) October        |__| 

11)  November   |__| 

12)  December   |__| 
 

2.7. During wet season, which water need, does the household meet properly?    [       ] 

2.8. During dry season, which water need does the household meet properly?     [       ] 

 

 

 

 

CODE   

Relation Code 2Schooling Code 3Primary &Secondary activities 

1. Head 

2. Spouse  

3.  Child 

4. Grand Child 

5. Parent  

6. Sister/Brother 

7. Other 

1.Grade 1-4 

2.Grade 5-8 

3.Grade 9-10 

4.Grade 11-12 

5.TVET  

6.University  

7.Adult/informal  

8.No education 

1.Livestock  

2. Crop 

3.mixed 1&2 

4.Casual Laborer  

5.Domestic worker  

6.Guard  

7.Teacher/HEW/DA 

8.Petty trade 

 

9.Livestock trade 

10.Shop keeper 

11.Plantaion Worker 

12. Factory worker 

13.Office Worker 

14.Student 

15. Vocation (Carpentry,  shoemaking etc) 

16. Unpaid house worker 

17. No Activity 

18. Other 

Source of Water  for 

2.1. Domestic use  2.2. Livestock 2.3. Agriculture  
2.4. Other(-------------------) 
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CODE FOR 2.7 &2.8 
1) None or almost none 

2) Drinking and basic cooking 

3) Drinking, cooking, basic hygiene 

4) All domestic needs 

5) Livestock and agricultural needs 

6) All domestic and other productive needs 

 

2.9. Please respond and rank the situation of water availability in your area over the last 12 

months, from now to the same time last year [on 1-5 scale basis]! 
 

S/N Item Respond 1=Yes   0=No Rank 

1)  Sufficiency of rain water     

2)  Sufficiency of river water   

3)  Variability of rainfall   

4)  Reliability of surface water   

5)  Reliability of ground water   

6)  The quality water is available   

7)  Adequacy of piped water   

8)  Adequacy of ponds and other stored water   

 

2.10. What do you do when you do not have sufficient quantity of water? 

1) Reduce non-essential bathing 

2) Boiling non-potable water and use 

3) Reduce production levels of lower priority 

water- based livelihood activities 

4) Excavate dried river banks for water 

5) Travel to functional/ higher yield sources farther away 

6) Temporary mobility with livestock 

7) Paying higher price for water 

8) Other specify--------------------------------------------------- 
 

2.11.  How do you rate availability of health and hygiene education in your community? 

 

 

III. USE  

3.1. How much liters of water [est.] do you use per day for your household needs?---------------- 
 

3.2. How much liters of water [est.] do you use per day for your livestock?---------------------- 
 

3.3. Do you cover drinking water containers?                           1=Yes         0=No 
 

3.4. Do you store drinking water containers off the ground?     1=Yes         0=No 
 

3.5. Do you treat your drinking water before consumption? (Include those using water from a pre-

treated source?                                       1=Yes            0=No     >>> skip to Q.3.7 
 

3.6. If ‘Yes’ for Q.3.5, what disinfection methods do people use?  

1) Boil 

2) Use sand filter 

3) Bleach or chlorine [e.g, Wuha-ager)  

4) Solar disinfection. 

5) Other specify  ------------------------------------ 
 

3.7. Do the HH members wash their hands with soap or other "scrubbing agent" before food or after 

visiting toilet?                                         1=Yes              0=No 

1) Always 2) Often 3) Sometimes   4) Rarely   5) Never  
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3.8. How do you dispose of your children's faeces?-----------------------------------------------------------

------------------------------------------------------------------------------------------------------------ 
 

3.9. Do you have your own improved sanitation facilities?             1=Yes          0=No 
 

3.10.  Which one best describes your sanitation condition? 

1) Private flush toilet 

2) Public flush toilet 

3) Ventilated Improved Pit Latrine 

4) Traditional Pit Toilet 

5) Only bush for sanitation 

 

3.11. Do schools that your children attend have improved sanitation (a Ventilated Improved Pit 

latrine or better toilet)?          1=Yes           0=No 
 

3.12. In your opinion, are there any link between poor quality drinking water and negative health 

effects?                           

                                                    1=Yes           0=No 
 

3.13. Have you received training in water, sanitation, and hygiene issues?  
 

                                                    1=Yes           0=No 
 

3.14. How often do any of the household member(s) suffer from water related illness? (e.g.  

Diarrhea) 
 

1) Always 2) Often 3) Sometimes   4) Rarely   5) Never  

Please answer the following questions for normal time in the Year 2006/ 2007 EC.  

 

3.15. Total Land Holding(ha) 3.16. Grazing area (ha) 3.17. Cultivated (ha) 

  Rain fed Irrigated 

  

 

 

IV. CAPACITY 

 

Now we would like to ask you about other INCOMES that the household received  

4.1.  Have you rented out a land, an animal, or a house in the last 12 months?  1=Yes 0=No   

4.2.  What is the total value of income from these rents? | _____________ | Birr 

4.3.  Have you sold off any asset other than livestock in the last 12 months? 1=Yes 0=No   

4.4.  What is the total value of this sale? | ____________ | Birr 

4.5.  Have you or your family members worked on off-farm employment for a wage 

in the last 12 months? 

1=Yes 0=No   

4.6.  What is the total value of income from off-farm employment? | ____________ | Birr 

4.7.  Does any household member do handcraft products for sale in the market? 1=Yes 0=No   

4.8.  What is the total proceed from sale of these hand-made products? | ____________ | Birr 

4.9.  Did anyone in your household participate in the public safety-net program in 

the past 12 months? 

1=Yes 0=No >> Skip 

to 4.12 

4.10.  From all household members who participated in the PSNP, how much in total 

did your household receive in the past 12 months? (Birr) 

 

| ____________ | Birr 

4.11.  Did anyone in your household receive any other gift/grant in the last 12 months 

whether in cash or in kind from a government scheme? 

 

1=Yes 

 

0=No 
>> Skip 

to 4.13 
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4.12.  How much (cash + value of in kind gift) in total did your household receive 

from other government schemes in the last 12 months? (Birr) 

| ____________ | Birr 

4.13.  Did anyone in your household receive any other gift/grant in the last 12 

months whether in cash or in kind from another NGO program? 

 

1=Yes 

 

0=No 
>>Skip 

to 4.15 

4.14.  How much (cash + value of in kind gift) in total did your household receive 

from other NGO program in the last 12 months? (Birr) 

 

| ____________ | Birr 

4.15.  Did anyone in your household receive pension from the government in the last 

12 months? 

 

1=Yes 

 

0=No 
 

4.16.  How much in total did your household receive in pension from government in 

the past 12 months? (Birr) 

| _________ | Birr 

4.17.  Do you have resource to invest on construction of your water storage scheme 

(cistern, private well, pond, etc)?                                                

1=Yes              

 

0= No 

4.18.  Do you obtain credit scheme for construction of your water storage scheme 

(cistern, private well, pond, etc)?                                                
1=Yes              0=No 

 

4.19.  Do you have money to invest on water pump to use water for irrigation? 1=Yes              0=No 

4.20.  Do you obtain credit scheme to buy water pump?       1=Yes              0= No 

4.21.  Do you have reliable incomes throughout the year?     1=Yes             0=No 

4.22.  Are microfinance services available in your area?        1=Yes              0=No 

4.23.  If ‘yes’ for Q.4.24, are they used?                                                    1=Yes             0=No 

4.24.  Do you get health service nearby? 1=Yes  0=No  

4.25.  Do you get agricultural inputs? 1=Yes  0=No  

4.26.  If your response for is “yes” for Q4.25, what sort of agricultural inputs? 

1) Fertilizer 

2) Seed(forage &/or crop)  

3) Artificial Insemination  

4) Credit services  

5) Improved animal breeds 

6) Agricultural extension and training services 

7) Veterinary service 

8) Farm implements 

9) Agricultural chemicals 

10) Others (specify)------------------------------------------------- 
 

4.27.  Do you have access to electricity service?  1=Yes 0=No  

4.28.  Do you have access to road access and transport service? 1=Yes 0=No 

4.29.  Are you member of Water Users’ Associations? 1=Yes  0=No   

4.30.  Do you see any form of exclusion in water resource use? 1=Yes  0=No   

4.31.  In your household, did you miss children under 5 years old to death?  1=Yes  0=No   

 

4.32. Ownership of the following assets that you access and control over (please tick [] : 
Q.  Asset Yes No 

1)  Mobile /fixed line Phone   

2)  Wrist watch   

3)  One pair of leather shoes   

4)  Bi/Motorcycle/Scooter/Bajaj   

5)  Animal-drawn Cart   

6)  Ox plough   

7)  Car/Taxi   

8)  Truck   

9)   Radio-cassette-CD player   

10)  TV/ DVD player, VCR   

11)  Kerosene Lamp/ Other lamp   

12)  Torch   

13)  Refrigerator   

14)  Stove/gas/electric cooker    

15)  Stove/cooker using wood/ 

charcoal/Electric mitad 

  

16)  Satellite dish/box, DSTV   

17)  Table   

18)  Thermos / Flask   

19)  Sewing machine   

20)  Bank Account   

21)  Mattress   

22)  Metal or wood bed   

23)  Sofa set   

24)  Cupboard / 'buffet' / cabinet   
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4.33. Ownership of Livestock  
Types of livestock  

  

Ownership 

1= Yes 

0=No  

 Amount   

Owed  

[Number] 

Owned by 

1=Male HH member     2=Female HH 

member      3=Both          4=HH as a whole 

1) Cattle        

2) Camels     

3) Shoats    

4) Horses     

5) Mule    

6) Donkey    

7) Poultry    

8) Beehives    

 

4.34. Which, if any, of the following assets does the community own collectively?  

1) Land / communal grazing  

2) Equipment  

3) Cash 

4) Water resources [lake, river, pond, 

cistern, borehole, etc] 

5) Other investments (stocks, bonds, etc.)         

6) None in common 

V. ACCESS  

5.1. How much effort is required to withdraw water from the available source? 

1) Difficult -some cannot use it 

2) Lots of effort   

3) Some effort   

4) Little effort   

5) Almost no effort 

5.2. What level of danger does using the available water source pose to people using it (e.g. 

wildlife, cliffs, and floods)? 

1) Very dangerous 

2) Usually dangerous 

3) Sometimes dangerous 

4) A little dangerous 

5) No danger 

  

Please rate the following statements as:  1=Always       2=Often      3=Sometimes      4=Rarely      

5=Never 
Q Statement 1 2 3 4 5 

5.3.  The frequency of community members dispute over use of existing source      

5.4.  The frequency of domestic water needs out-competed by other water needs 

(e.g. by upstream industry, local business, neighbors) 

     

 

5.5. Did you observe and conflict over water use in your area in the last five years?    1=Yes       

0=No 

5.6. If ‘yes’ for Q.5.5, how often was conflict in your area in the last five years?---------------- 

5.7. Who is responsible to carry water? 

1) Women and Girls 

2) Men and Boys 

3) Both women and men 

4) Both girls and boys 

5) Other mentions--------------------

- 

5.8. Do you hold agricultural land for crop cultivation?                  1=Yes         0=No 

5.9. Do you hold land for grazing land?                                           1=Yes         0=No 

5.10. If ‘Yes’ for Q.5.8, is your agricultural land is irrigated?           1=Yes         0=No 

5.11. How many hectares [local unit] is irrigated?--------------- 
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Please tick () from Q.5.11 to 5.19, if you access to particular water source. Otherwise (X) 

Q. Types of Source for home use Yes No KM to access (V) 

5.12.  Surface water [lakes, pond, river]     

5.13.  Unprotected spring    

5.14.  Protected spring      

5.15.  Borehole with mechanized pump      

5.16.  Borehole with hand-pump    

5.17.  Dug well with hand-pump    

5.18.  Rainwater harvesting tank    

5.19.  Household piped water     

5.20.  Other water vendor    

 

5.21. Do consider cost of accessing water as a burden?          1=Yes         0=No 

5.22. What is the average travel time to a nearby health clinic for you?------------------- 

hours/minutes 

5.23. How often are nurses and other clinic staff available? 

1) Never 2) Rarely 3) Sometimes 4) Often 5) Always 

5.24. How affordable are clinic visitation and treatment costs? 

1) Unaffordable  

2) Medium  

3) Affordable  

4) Costs are a "pay what you can" policy 

5) Free of charge  

VI. ENVIRONMENT 

6.1.  Do you make charcoal in the last five years?  1=Yes 0=No  

6.2.  Do you cut trees for purpose other than charcoal? 1=Yes 0=No  

6.3.  Do you plant trees in the last five years? 1=Yes 0=No  

6.4.  Do you use chemical fertilizer on your farm? 1=Yes 0=No  

6.5.  If ‘yes’ for Q 6.4, how much KG of chemical fertilizer do you use on a ha. of land last year? ___________ 

6.6.  Do you use pesticide in your farm last year? 1=Yes 0=No  

6.7.  If ‘yes’ for Q.6.6, how much liters of pesticides do you use on a ha. of land?_______________ 

6.8.  Did you face crop loss in the last five years? 1=Yes 0=No  

6.9.  Did you face livestock loss in the last five years? 1=Yes 0=No  

6.10.  In your farmland, did you ever experience soil erosion? 1=Yes 0=No  

 

6.11.  What is the extent of Aridity in your area?      1=Arid       2=Semi-arid        3=Humid 

6.12. In your area/opinion, what does drought phenomenon is? 

1) Shortage of Forage 

2) Shortage of food/starvation  

3) Shortage of water 

4) Dryness of vegetation 

5) Death of livestock 

6) Human death  

7) Combinations of the above 

8) Other, specify 

6.13.  In the past 30-50 years, did you face drought events?        1=Yes       0=No 

6.14. If ‘yes’ for Q.6.13, how often in the last 10 years?---------------------- 

6.15. If ‘Yes’ for Q.6.13, what was the impact of drought events on community's access to water?  

1) Devastating: Also caused human deaths 

2) Significant: Also caused families to relocate 
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3) Moderate: Animal deaths, possession and/or property damage 

4) Minimal: Daily life more difficult 

5) 0-None 
 

6.16. In the past 30-50 years, did you face flood events?        1=Yes      0=No 

6.17. If ‘yes’ for Q.6.16, how often in the last 10 years?---------------------- 

6.18. If your response is ‘Yes’ for Q. 6.16, what was the impact of flood events on the community's 

access to water?   

1) Devastating: Also caused human deaths 

2) Significant: Also caused families to relocate 

3) Moderate: Animal deaths, possession and/or property damage 

4)  Minimal: Daily life more difficult 

5) 0 – None 
 

6.19. In the past 30-50 years, did you face conflict events affect access to water?     1=Yes          0=No 
                                

6.20. If ‘yes’ for Q.6.19, how often in the last 10 years? ---------------------- 
 

6.21. If your response is ‘Yes’ for Q.6.19, what was the impact of conflict events on the community's 

access to water?  
 

1) Devastating: Also caused human deaths 

2) Significant: Also caused families to relocate 

3) Moderate: Animal deaths, possession and/or property damage 

4) Minimal: Daily life more difficult 

5) 0-None 

6.22. In the past 30-50 years, did you face epidemics events affect access to water?   1=Yes        0=No 

6.23. If ‘yes’ for Q.6.22, how often in the last 10 years?----------------------------- 

6.24. What was the impact of epidemics events on the community's access to water? 

1) Devastating: Also caused human deaths 

2) Significant: Also caused families to relocate 

3) Moderate: Animal deaths, possession and/or property damage 

4) Minimal: Daily life more difficult 

5)  0-None 
 

 

How do you rate the following statements? Use the key below!  

 [Keys:  1=Always 2= Often 3=Sometimes     4=Rarely    5=Never] 
Q Statement 1 2 3 4 5 

6.25.  Farmers use wastewater on their crops.      

6.26.  Farmers use pesticides and herbicides on their crops.      

6.27.  The frequency that farmers apply fertilizers to their crops      

6.28.  People use proper sanitation facilities and don’t defecate openly      

 

6.29. Does the community graze their domestic animals near water sources?       1=Yes           0=No 
 

6.30. If ‘yes’ for Q.6.29, where do they graze? 

1) Open animal grazing with access to water sources 

2) Open animal grazing with limited access to water sources 

3) No domestic animal grazing, but animal confinement within 100 m of water sources 

4) No domestic animal grazing, but animal confinement within 250 m of water sources 

5) No domestic animal grazing or confinement 
 

6.31. Do you use any of the following structural conservational practices? 

1) Grass strips 1=Yes    0=No 
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2) Bench terrace 1=Yes    0=No 

3) Straw mulching 1=Yes    0=No 

4) Conservation tillage 1=Yes    0=No 

5) Others 1=Yes    0=No 

How do you rate the following statements? Use the key below!  

 [Keys: 1= Very high         2= High       3= Moderate     4= Low   5= Very low] 
Q Statement 1 2 3 4 5 

6.32.  The problem of soil erosion in the community      

6.33.  The problem of crop losses in the community      
 

How do you rate the following statements?  

 [Keys: 1= Repulsive         2= Strong       3= Moderate     4= Slight       5= No] 
Q Statement 1 2 3 4 5 

6.34.  The water have a bad taste      

6.35.  The water have a bad odor      

 

6.36. The color of the water is  

 

VII. INSTITUTION  

How do you rate the following statements? Use the key below!  

 [Keys: 1= Very high         2= High       3= Moderate     4= Low   5= Very low] 
Q Statement 1 2 3 4 5 

7.1.  Different social groups (gender, class, cliques, and castes) represented in the 

Water Committee. 

     

7.2.  The community's overall satisfaction level with operation and maintenance of 

water infrastructure. 

     

7.3.  The degree to which wasted water is used  due to different reason (e.g. inefficient 

technology, poor design causing spilling) 

     

 

7.4. Is there an avenue for community members to present their needs and concerns to the Water 

Committee? 

1) No   

2) The committee only listens to certain community members 

3) The committee is willing to listen but rarely asks for feedback 

4) The committee sometimes asks for community feedback 

5) The committee frequently consults with community members 

7.5. How engaged are women in community meetings? 

1) Women do not attend 

2) Women attend but do not participate 

3) Women attend, listen and ask questions 

4) Women attend, listen, ask questions, and answer questions 

5) Women attend, ask and answer questions, and give presentations 

7.6. In general, how willing are neighbors to help each other? 

1) Generally unwilling to help each other 

2) Generally hesitant to help each other 

3) Neither willing nor unwilling, neighbors prefer to keep to themselves 

4) Willing to help each other 

5) Willing to help each  other and ask for help 

7.7. In general, what level of trust do members have with each other and the community leadership? 

1) Dirty and/or opaque 2) Cloudy 3) Slightly cloudy 4) Clear but colored 5) Clear 
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1) Strong sense of distrust 

2) Small sense of distrust 

3) Mixed sense of trust and distrust 

4) Small sense of trust 

5) Strong sense of trust 

7.8. The extent to which wealth status affect water use in the community. 

 

1) Very high 2) High 3) Moderate 4) Low 5) Very low  
 

7.9. Are there any of household members regularly attending community meetings?    

                                                                   

1=Yes               0=No 

 

How do you rate the following statements? Use the key below! 

    [Keys   5= Very High       4=High        3=Moderate         2=Low          1=Very Low] 
 

Q. Statement 1 2 3 4 5 

7.10.  Customary water institutions involve local community      

7.11.  Government water institutions involve local community      

7.12.  Non-governmental  water institutions involve local community      

7.13.  Customary water institutions empower women      

7.14.  Customary water institutions empowers disadvantaged groups       

7.15.  Government water institutions empowers women      

7.16.  Government water institutions empowers disadvantaged groups       

7.17.  Non-governmental  water institutions empowers women      

7.18.  Non-governmental  water institutions empowers disadvantaged groups       

7.19.  Customary institutions’ ability to resolve water related conflict      

7.20.  Government institutions’ ability to resolve water related conflict      

7.21.  Non-government institutions’ ability to resolve water related conflict      

7.22.  Customary institutions are mediating fair resource access      

7.23.  Government institutions are mediating fair resource access      

7.24.  Non-governmental institutions are mediating fair  resource access      

7.25.  Efficiency of customary institutions in information and awareness      

7.26.  Efficiency of government institutions in information and awareness      

7.27.  Efficiency of non-governmental institutions in information and awareness      

7.28.  Customary institution makes critical decision on water resources      

7.29.  Government  institutions make critical decision on water resources      

7.30.  Non-government institutions make critical decision on water resources      

7.31.  Responsiveness of customary institution        

7.32.  Responsiveness of government institution        

7.33.  Responsiveness of non-government institution        

7.34.  Experts’ information related to water availability, technology, government policy, 

health and hygiene, etc. are accessible to you. 

     

7.35.        

7.36.        

 

7.37. Anything you think useful and would like to comment!  

………………………………………………………………………………………………………

………………………………………………………………………………………………………

………………………………………………………………………………………………. 

THANK YOU FOR YOUR TIME! 
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Annex 1.B : Survey of Key Actors 

INTRODUCTION 

This research is undertaken for the fulfillment of PhD Degree at Addis Ababa University. It will attempt to provide 

an insight to the state of water security in the Awash River Basin. It brings the existing interfaces and explores the 

options for integration of formal and informal institutions that enforce and mediate water access and use. The output 

of the research will be a key input for policy makers and water resources development practitioners for sustainable 

water resources development and management. The quality of this research is heavily depends on the quality of 

information you provide here. We first assure you that the information you provide is kept confidentially, 

anonymously, and only used for this research purpose.  

Knowing well the value of your time and information, it is our intention to use them as efficiently as we can and, of 

course, with full acknowledgment of your specific views and contributions (unless stated specifically to the 

contrary). Thanks, in advance, for your cooperation and active support for this particular study. Kindly try to answer 

all the questions in all four sections of this questionnaire. Since we aim at evaluating the inter-linkages among the 

three components of a water institution in CONTEXT OF AWASH RIVER BASIN (water law, water policy, and 

water administration), answers to all questions are critical. 

 
BACKGROUND INFORMATION 

1) Respondent’s name (optional) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2) Specialization (specify) . . . . . . . . . . . . . . . . . .  

3) Kindly try to answer all the questions in all four sections of this questionnaire. Since we aim at 

evaluating the inter-linkages among the three components of a water institution (water law, water 

policy, and water administration), answers to all questions are critical. 

4) Affiliation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . …………………. . 

5) Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Email: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Phone: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Fax: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

6) Any other relevant information: . . . . . . . ……………………. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . .. ……………………………………………………………. 

………………………………………………………………………………………………  

PART ONE: WATER LAW 

1.1. Legal Treatment of Different Water Sources(Tick one or more) 
a)  Surface and groundwater are treated alike   

b)  They are treated differently   

c)  Laws discriminate between water development and use by public and private parties  

d)  Law distinguishes water development and use across sectors such as irrigation, 

domestic, and industrial uses  
 

e)  There is differential priority and treatment of consumptive and non-consumptive uses  

 

1.2. Legal Linkages between Water and Water-Related Resources 
 

1.2.1. In your perception, how strong are the legal linkages (on a 1 to 5 scale)? 
a)  Between land and groundwater   

b)  Between land and surface water   

c)  Between forest and environment and water  

 
1.3.  Property-Rights Status (Local Level) 

1.3.1. Does water law allow private water rights?    1) Yes    2) No 
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1.3.2. If ‘yes’, is it in the form of (tick one or more): 
a)  Individual rights  

b)  Group and collective rights  

c)  Other forms (specify)  

 
1.3.3. If ‘No’ what are the constraints (tick one or more)? 

a)  Public control is needed for equity  

b)  Administering private rights is socially difficult  

c)  Gaps in water control institutions and technologies  

d)  Others (specify)  

 

1.4.  Property-Rights Status (General) 

1.4.1. Basis for general rights in surface water (Tick one or more) 
a)  None or not clear  

b)  Common or state property  

c)  Riparian system  

d)  Appropriative system  

e)  Correlative system (equal or proportional sharing)  

f)  Any other, please specify  

 

1.4.2. Basis for general rights in groundwater (Tick one or more) 
a)  Open access  

b)  Common or state property  

c)  Appropriative system  

d)  Correlative system (equal or proportional sharing)  

e)  Any other, please specify  

 

1.4.3. Is there legalized intersectoral prioritization?               1) Yes          2) No 

1.4.4. If yes, specify the priority order (by placing rank number) 
a)  Domestic use  

b)  Irrigation  

c)  Industrial and commercial uses  

d)  Power generation  

e)  Navigation  

f)  Environmental purpose (e.g., in stream needs) . . . . . .  

 

1.4.5. What is the main basis of such prioritization? (Tick one or more. If more than one, indicate 

relative importance on a 1 to 5 scale) 
a)  Equity concerns  

b)  Resource conditions  

c)  Economic considerations  

d)  Any other, specify (e.g., historical reasons)  

 

1.5.  Conflict Resolution/Coordination 

 

1.5.1. Are the conflict-resolution mechanisms explicitly specified in law? 

  

1) Yes          2)No       3)Not Clear 

 

1.5.2. If ‘Yes’, indicate the kind of conflict-resolution mechanisms (Tick one or more) 
a)  Administratively/bureaucratically rooted system (Water Resource Dept., Irrigation 

Dept., etc.)  
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 (i) Kebele administration/gov’t  

 (ii) District  administration   

 (iii) Zonal administration   

 (iv) National Water Council   

b)  Relatively more decentralized system  

 (i) Federal Affair Office  

 (ii) River  Basin  Directorate   

 (iii) Awash Basin Authority  

 (iv) Any others, specify (e.g., WUAs)…………………  

c)  Tribunals  

d)  Judicial/legislative/constitutional  

e)  Any others specify. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .   

 

1.5.3. What are the legally specified mechanisms for interstate conflicts? (Tick one or more) 
a)  Federal Affair Office   

b)  River  Basin  Directorate  

c)  Awash Basin Authority  

d)  Tribunals  

e)  Others, specify. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

 

1.5.4. In your opinion, how effective are the legal provisions for conflict-resolution and coordination 

mechanisms (on a 1 to 5 scale)? 
a)  District  level (among users)  

b)  Zonal levels (among District s and sectors)  

c)  Basin level (among regions and sectors)  

 

1.6.  Accountability of Water Sector Officials and Water Users 

1.6.1.  Are there explicit legal provisions for ensuring the accountability of officials, water suppliers, 

and users       1) Yes          2) No       3) Not Clear 

 

1.6.2. If ‘Yes’, specify the legal instruments for the accountability of the following (tick one or more 

in each case): 

(a) Officials  
a)  Indemnity clause in water law  

b)  Penalty provisions in water law  

c)  Other administrative actions  

 

(b)  Users  
a)  Sanctions and tortious liabilities  

b)  User-oriented or decentralized mechanisms (e.g., WUAs)  

c)  Actions by local government, irrigation department, water supply office, etc.   

 

1.6.3. In your opinion, how effective are the accountability provisions (on a 1 to 5 scale)? 
a)  For officials  

b)  For users  
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1.6.4. Do the accountability provisions vary by (Tick one or more)? 
a)  Water sources  

b)  Use categories  

c)  User groups  

d)  None  

 

1.7.   Intragovernmental Responsibility in Water Law 

1.7.1. Please indicate (by ticking) current intra-governmental responsibility  
Govt. 

level 

Surface 

water 

Ground- 

water 

Recycled water Environment Water 

quality 

National      

Regional (CA)      

District        

Zonal       

Local      

 

1.7.2. Does the existing division of legal responsibility favor an integrated treatment of water planning 

and development?       1) Yes       2) No 

1.7.3. If ‘Yes’, how strong is the favorable effect (on a 1 to 5 scale)? . . . . . . 

1.7.4. Are there legally conceivable property rights in water quality (i.e., pollution permits)?   

   1) Yes       2) No 

1.7.5. Specify (by ticking) the legal provisions for pollution control. 
a)  Quality standards  

b)  Pollution control legislation  

c)  Environmental protection   

d)  Any other, specify. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 

1.7.6. In your opinion, how effective are the overall legal provisions in protecting water quality (on a 1 

to 5 scale)?  

 

1.8.  Overall Evaluation 

 

1.8.1. Does the present law contribute to centralization?   1) Yes    2) No 

1.8.2. In your opinion, how strong is the tendency toward centralization (on a 1 to 5 scale) 

1.8.3. How favorable are the legal provisions for private sector, nongovernmental organization 

(NGO)/community participation in water development/management (on a 1 to 5 scale)? 
a)  Private sector  

b)  NGO  

c)  Community  

 

1.8.4. In your opinion, how integrated are water laws with other laws related to land, forest, and 

environment (on a 1 to 5 scale)? . . . . . . 

1.8.5. In your opinion, how relevant are the water and related laws for the current situation (on a 1 to 5 

scale)? . . ……………………………………………………………….. . . . 

1.8.6. How strong is water law (on a 1 to 5 scale) in addressing new challenges in the sphere of 
a)   Water-sharing conflicts  

b)  Environmental concerns  

c)  New water technologies  

d)  Any other, specify. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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PART TWO: WATER POLICY 

2.1.  Water Policy Implications in Other Policies and Law  (Tick one or more) 
a)  Water law  

b)  Agricultural policy  

c)  Fiscal policies  

d)  Credit and investment policies  

e)  Environmental policies  

 

2.2. Priority of Uses 

2.2.1. If intersectoral use priority is not explicit in water law, is it stated – explicitly or implicitly – in 

other policies?       1)Yes        2) No 
 

2.2.2. If ‘Yes’, specify the order (by placing a rank) 
a)  Domestic use  

b)  Irrigation  

c)  Industrial and commercial use  

d)  Power generation  

e)  Navigation  

f)  Environmental purpose (in stream use, etc.)  
 

2.2.3. Is such prioritization rooted (tick one or more) in 
a)  Equity concerns  

b)  Resource conditions  

c)  Economic considerations  

d)  Any other, specify (e.g., historical reasons) . . . . . ………………….  

 

2.3. Project Selection Criteria 

2.3.1. Indicate (by ticking) the dominant criteria used in water project selection 
 Criterion Irrigation Urban 

project 

Multipurpose 

scheme 

a)  Benefit–cost ratio    

b)  Internal rate of return    

c)  Equity factors    

d)  Ecological factors    

e)  Any other, specify………………….    

 

2.3.2. In case more than one criterion is used, please indicate your judgment as to the percentage (or 

proportion) of projects using each criterion 
 Criterion Irrigation Urban 

project 

Multipurpose 

scheme 

a)  Benefit–cost ratio    

b)  Internal rate of return    

c)  Equity factors    

d)  Ecological factors    

e)  Any other, specify………………….    

 

2.3.3. If the project selection criteria vary by the type of project, please indicate (by ticking) 
 Criterion Local Foreign 

Fund/aid 

New 

construction 

Improving old 

projects 

Managerial/ 

institutional 

a)  Benefit–cost ratio      

b)  Internal rate of return      

c)  Equity factors      
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d)  Ecological factors      

e)  Any other, specify      

2.3.4. Do you feel that the recent trend in project-selection criteria is toward economic orientation?      

1) Yes         2) No 

 

2.4. Pricing and Cost Recovery 

2.4.1.  How often are water prices or charges revised? (Please tick) 
  Irrigation Domestic use 

Urban 

Domestic use 

Rural  

Industrial 

 

a)  Often     

b)  Infrequently     

c)  Rarely     

d)  Not revised     

e)  No ideal     

  

2.4.2. Water pricing is based on (Please tick) 
  Irrigation Domestic use 

Urban 

Domestic use Rural  Industrial 

 

a)  Full cost recovery     

b)  Partial recovery     

c)  Full subsidy     

d)  Operation &Maintenance      

e)  No clear pricing policy     

 

2.5. Interregional and Intersectoral Water Transfers 

2.5.1. Are there well-established policies or precedents for 
a)  Interregional water transfers               1) Yes             2)  No 

b)  Intersectoral water transfers 6.13.1.     Yes             

2)  No 

 

2.5.2. If ‘Yes’, what is the dominant basis for such transfers? (Tick one or more) 
  Interregional Intersectoral 

a)  Equity concerns   

b)  Resource conditions   

c)  Economic considerations   

d)  Any other, specify…………………………….   

 

2.5.3. What is the dominant means for such water transfers? (Tick one or more) 
  Interregional Intersectoral 

a)  Purely a political decision   

b)  Administrative dictates   

c)  Negotiation   

d)  Water market:                (i) Macro        (ii) Micro   

e)  Any other, specify…………………………….   

 

2.5.4. What is the organizational basis for water transfers? (Tick one or more) 

   Interregional Intersectoral 

a)  River Basin Directorate    

b)  Awash Basin River Authority    

c)  Tribunals   

d)  Customary institutions     

e)  Other decentralized systems (Stakeholders, WUAs, etc.)   
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Efficiency and extensiveness of water transfers (on a 1 to 5 scale) 

 

 

 

 

 

  

 

2.6. Other Policies Affecting Water Development/Use 

2.6.1. Other policies affecting water development/use Tick (1 to 5) 
a)  Agricultural policies  

b)  Energy and power policies  

c)  Soil conservation policies  

d)  Pollution control and environmental policies  

e)  Fiscal policies (Investment Policies)   

f)  Credit and investment policies  

g)  Foreign investment and aid policies  

h)  Others, specify (e.g., trade policies) . . . . . . . . . . . . . . . . . . . . . .  

 

2.7. Privatization and Decentralization Tendencies 

2.7.1. Do state policies favor water sector privatization?              1) Yes              2) No 

2.7.2. If ‘yes’, how favorable are those policies (on a 1 to 5 scale)? 
a)  Irrigation  

b)  Urban domestic use  

c)  Rural domestic use  

d)  Industrial and commercial use  

 

2.7.3. How extensive is private sector participation (on a 1 to 5 scale)? 
a)  Irrigation  

b)  Urban domestic use  

c)  Rural domestic use  

d)  Industrial and commercial use  

 

2.7.4. In your opinion, how well are users disposed toward private sector involvement in the water 

sector? (Tick one) 
a)  Favorable overall  

b)  Favorable in particular sector  

c)  Not favorable  

d)  Indifferent  

e)  Opposed  

 

2.7.5. Do state policies favor user participation and decentralization?    1) Yes       2)No 

2.7.6. If ‘Yes’, how favorable are these policies (on a 1 to 5 scale)? 
  Planning Development Management 

a)  Irrigation    

b)  Urban domestic use    

c)  Rural domestic use    

d)  Industrial and commercial use    

 

 Efficiency and extensiveness Interregional 

transfers 

Intersectoral 

transfers 

a)  How extensive are they?             (i) Macro level  

         (ii) Micro level 

  

b)  How smooth are they?               (i) Macro level  

                                                   (ii) Micro level 
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2.7.7. How extensive is user participation (on a 1 to 5 scale)? 
  Planning Development Management 

a)  Irrigation    

b)  Urban domestic use    

c)  Rural domestic use    

d)  Industrial and commercial use    

 

2.7.8. How well are government officials disposed toward user participation and decentralization?  

(Tick one) 
  User Participation Decentralization 

a)  Favorable overall   

b)  Favorable in particular sector   

c)  Not favorable   

d)  Indifferent   

e)  Opposed   

 

2.7.9. How effective is participation of NGOs (users, private sector, and foreign funding and technical 

agencies) in the water sector (on a 1 to 5 scale)  
  Resource Development Distribution Management 

  Planning Finance Execution   

I. Irrigation      

a)  User groups      

b)  Private sector      

c)  Foreign aid/Funding 

agencies 

     

d)  Foreign private 

technical firms 

     

II. Domestic Use      

a)  User groups      

b)  Private sector      

c)  Foreign aid/Funding 

agencies 

     

d)  Foreign private 

technical firms 

     

 

2.8. Policies toward Water Technologies, Extension, and Recycling 

 

2.8.1. How effective are these policies (on a 1 to 5 scale)? 
a)  Water technology policies  

 (i) Measuring devices   

 (ii) Recycling technologies  

 (iii) Drip systems  

 (iv) Sprinkler systems  

 (v) Any other, specify……………….. . . . . . . . . . . . . . . . . .  

b)  Water technology policies  

 (i) Water-saving methods  

 (ii) Climate and rain forecasts  

 (iii) Drought-resistant crops and farming practices  

 (iv) Water quality and sanitation  

 (v) Any other, specify. . . . . . . . . . . . . . . . . . . . . . . . …………..  

c)  Water technology policies  

 (i) Regulatory policies  

 (ii) Incentive policies  
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 (iii) Research, extension, and education  

 (iv) Any other, specify………………………………………….  

d)  Technological application policies  

 (i) Satellites and remote sensing  

 (ii) Computers  

 (iii) Geographical information system  

 (iv) Management information system  

 (v) Any other, specify. . . . . . . . . . . . . . . . . . . . . . ………….. .  

 

2.9. Linkage Between Water Law and Water Policy 
 

2.9.1. How well does water policy reflect water law (on a 1 to 5 scale)? . . . . … . 

2.9.2.  How effective is the overall water policy in addressing sectoral challenges (on a 1 to 5 scale)?----- 

 

PART THREE: WATER ADMINISTRATION 

3.1. Government Branches and Departments Influencing the Water Sector 

 

3.1.1. Indicate your judgment on the relative role and influence of government branches on the water 

sector (on a 1 to 5 scale) 
  Irrigation Industrial use Domestic use 

a)  Central or federal government    

b)  State or regional government    

c)  Local government    

d)  Statutory bodies and authorities    

e)  Others, specify    

 

3.1.2. Is there an exclusive department for water?  1) Yes         2) No 

3.1.3. If ‘Not’, indicate (on a 1 to 5 scale) the influence of departments on the water sector 
a)  Water resources/irrigation department  

b)  Agricultural department  

c)  Environment and forest department  

d)  Urban and local administrative department  

e)  Legal department  

f)  Others, specify (e.g., economic affairs, finance)  

 

3.1.4. To what extent is administrative coordination achieved (on 1 to 5 scale)? . . . … . . 

3.1.5. Is there a specialized agency for different subsectors?               1) Yes         2) No 

3.1.6. If ‘Yes’, name the agency for each subsector: 
Surface water  

Groundwater  

Water quality  

Recycling  

Irrigation  

Urban use  

Rural use  

Hydropower  

 

3.1.7. If there is ‘No’ exclusive department for water sector or specialized agencies for different 

subsectors, indicate (on a 1 to 5 scale) the extent to which this lacuna deters better water 

administration . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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3.2. Organizational Basis and Structure of Water Administration 

 

3.2.1. How is the water administration organized? (Tick one) 
a)  On administrative division (geographical basis)  

b)  On hydrogeological regions  

c)  River basins  

d)  Mixture of all  

 

3.2.2. How strong is the functional capacity in the following spheres (on a 1 to 5 scale)? 
a)  Planning and design  

b)  Implementation  

c)  Financial management  

d)  Operation and maintenance  

e)  Rehabilitation and resettlement  

f)  Environmental monitoring  

g)  Research, training, and extension  

h)  Interagency or departmental relationships  

i)  Others, specify (e.g., public relations, accountability)  

 

3.2.3. Is functional specialization within the water administration balanced?      1) Yes       2) No 

3.2.4. If ‘No’, what are the gaps in the existing administrative set-up? (Please list them with their 

priority ranking) 

 

3.3. Responsiveness of Water Administration 

3.3.1. Are the existing water administrations responsive enough?         1) Yes       2) No 

3.3.2. If ‘Yes’, rate the responsiveness of the following administrations (on a 1 to 5 scale)! 

a)  Ministry of Water Resource and Irrigation   

b)  River Basin Directorate   

c)  Awash Basin Authority   

d)  Regional Water, Mineral and Energy bureau   

e)  Oromia Irrigation Authority   

f)  Zonal Water, Mineral and Energy Office   

g)  District  Water, Mineral and Energy Office   

h)  Water Supply and Sanitation Committee  

i)  Water Users Association   

j)  Others, specify   

5=Very high  4=High   3=Modest  2=Low  1=Very low 

 

3.4. Financing and Staffing Pattern 

 

3.4.1. Do you feel the water administration budget is adequate to meet the modernization and 

strengthening objectives?                                      1) Yes      2) No 

3.4.2. If ‘Yes’, how serious is the budget constraint (on a 1 to 5 scale)? . . . . . . 

3.4.3. Is the water administration overstaffed?               1) Yes      2) No 

3.4.4. If ‘Yes’, how wide is the scope for staff reduction (on a 1 to 5 scale)? . . . . . .  

3.4.5. Can privatization and community participation lead to redundancy in water administration?                                                     

1) Yes       2) No 

3.4.6. If ‘Yes’, how strong is the staff-reduction effect (on a 1 to 5 scale)? 
a)  Privatization  

b)  User participation  
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3.4.7. If ‘No’, do privatization and user participation complement but not substitute in the staffing 

context?             1) Yes        2) No 

 

3.5. Water Pricing and Fee Collection Bodies 

3.5.1. Is there an independent body for determining water price?  1) Yes      2) No 

3.5.2. If ‘Yes’, state the name of the body and its relationship to water administration 
a)  Name 

b)  Administrative relationship 

 

3.5.3. If ‘No’, which agencies are involved in price determination? (Please list them for various water 

uses such as irrigation, water supply, etc.). 

---------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------

------------------------------------------. 

3.5.4. Are the price determination and fee collection functions performed by the same agency?    1) Yes      

2) No 

3.5.5. If ‘No’, which agency performs fee collection? (Please list them) ………………………… 

 

3.6.  Regulatory and Accountability Mechanisms 

3.6.1. What are the regulatory mechanisms and how effective are they at the implementation stage? 
  Mechanism 

(Tick) 

Effectiveness 

(on a 1 to 5 scale) 

a)  Legal regulations   

b)  Administrative directions   

c)  Pollution control agencies   

d)  River boards   

e)  Basin organizations   

f)  Groundwater regulations   

 i)Depth restrictions   

 ii) Spacing regulations   

g)  Withdrawal restrictions (Water rights, quota)   

h)  Limits on moving water across regions (surface water)   

i)  Any other, specify………………………….   

 

3.6.2.  In what way are the legal provisions of accountability administratively (or organizationally) 

translated and how effective are they in practice? 
  (Tick) (on a 1 to 5 scale) 

a)  Within formal water administration   

 (i) Administrative supervision   

 (ii) Financial auditing(public accounts committees)   

 (iii) Work auditing   

 (iv) Grievance cells   

 (v) Monitoring procedure for sectoral and regional  

water allocation 

  

 vi) Inter bureau committees   

 (vii) Any other, specify . . . . . . . . . . . . . . ……….   

b)  Outside formal water administration   

 (i) Local user groups   

 (ii) NGOs   

 (iii) Local administration (government)   

 (iv) Any other, specify (statutory bodies) . . . . . . . .    
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3.7. Information Basis of Water Sector 
3.7.1. Is there a separate wing within water administration for water data collection, updating, and 

maintenance?                                              1) Yes      2) No 

3.7.2. If ‘Yes’, please state the name of the agency------------------------------------------------------. 

3.7.3. If  ‘No’, which other agency or agencies maintain water data? (Please list them) 

………………………………………………………………………………………………………

…………………………………………………………………………………. 

3.7.4. Are water data published regularly?           1) Yes      2) No 

3.7.5. Are water data computerized?                    1) Yes      2) No 

3.7.6. How adequate and reliable (on a 1 to 5 scale) are water data for planning purposes? 
a)  Adequacy  

b)  Reliability  

 

3.7.7. How strong (on a 1 to 5 scale) is the information flow between irrigation and water departments 

and water and land research institutes, experiment stations, and universities and experts? 
a)  Research institutes  

b)  Experiment stations  

c)  Universities and experts  

 

3.7.8. How strongly (on a 1 to 5 scale) does the water administration influence the research agenda of 

the research institutes, experiment stations, and universities and experts? 
a)  Research institutes  

b)  Experiment stations  

c)  Universities and experts  

 

3.7.9. Do you feel the ongoing research adequately addresses the emerging issues in the water sector 

(on a 1 to 5 scale)?............ 

 

3.8. Use of Science and Technology in Water Administration 

3.8.1.  Please indicate (on a 1 to 5 scale)the extent to which the following science and technology 

components are used within water administration. 

a)  Computers  

b)  Remote sensing and satellite  

c)  Research and experimental information  

d)  Modern accounting and auditing techniques  

e)  Management information system  

f)  Geographic information system  

g)  Wireless communication  

h)  Water-measuring technology  

i)  Computerized dynamic regulation of canal and water delivery networks  

j)  Any other, specify  

 

3.8.2. How strong are the administrative and technical linkages between water administration and the 

research system (on a 1 to 5 scale)?----------------------- 

3.8.3. How adequate is the administrative set-up to operationalize water policy and water law (on a 1 to 

5 scale)? . . ………………. . . . 
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PART FOUR: LOCAL INSTITUTIONS 

4.1. Are the roles of customary water institutions are recognized?           1) Yes        2) No 

4.2.  If ‘Yes’, please rate the extent of the roles of customary institutions (on a 1 to 5 scale)! 

a)  Customary water institutions involve local community   

b)  Customary water institutions empowers women   

c)  Customary water institutions empowers disadvantaged groups   

d)  Customary institutions’ ability to resolve water related conflict    

e)  Customary institutions are mediating equitable resource access  

f)  Efficiency of customary institutions in information and awareness  

g)  Customary institution makes critical decision on water resources  

h)  Responsiveness of customary institution    

i)  How accessible "expert" information be related to water availability, technology, 

understanding government policy, health and hygiene, etc. to local level? 

 

               5=Very high         4=High          3=Modest             2=Low            1=Very low 

PART FIVE: WATER SECTOR & WATER INSTITUTION:  OVERALL PERFORMANCE 

5.1. Physical Performance (on a 1 to 5 scale) 
a)  Ability to bridge overall demand–supply gap  

b)  Physical health of water development projects  

c)  Conflict-resolution efficiency (low cost and less time)  

d)  Smoothness of water transfers across sectors and regions  

e)  Smoothness of water transfers between users  

 

5.2. Financial Performance (on a 1 to 5 scale) 
a)  Actual investment vs. investment requirements  

b)  Cost recovery vs. expenditure  

 

5.3. Economic Efficiency (on a 1–10 scale) 
a)  Extent to which water prices cover supply cost  

b)  Extent to which water prices cover scarcity value  

 

5.4.  Equity Performance(on a 1 to 5 scale) 
a)  Equity between regions  

b)  Equity between sectors  

c)  Equity among social groups  

 

5.5.  Progressiveness of Water Institution (on a 1 to 5 scale) . . . . . . 

(Key considerations here include factors such as effectiveness, flexibility, adaptability, technological 

applications, innovation, openness to change, etc.). 

 

5.6. Anything you think useful and would like to comment! 

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………. 

 

 

Thank you for your time and expertise! 
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Annex 1.C: Checklists for Focused Group Discussions 

COMMUNITY LEVEL 

 

1. How is the community organized? 

 

1) Is the social structure hierarchically stratified or rather egalitarian? Do all community members 

access to water equally? Do the rich favored than the poor?  Women and men? 

2) What organizations exist within the community? (Village councils, traditional village structures, 

development committees, self-help groups, water users association (WUA), Water and Sanitation 

Committee (WASHCO), parent-teacher associations, etc.) 

3) What is the nature of community leadership? 

4) How water is allocated? 

5) What distribution criteria are there? 

6) What rules and regulations exist? 

7) Do the WUA have bylaws? How do the bylaws reinforced?  

8) Do you see any conflicts over water use? How do you resolve? Do you know ABA? 

9) If you pump water directly from the river, how do you pay for? Do you have a license?  

10) In your area what are the major cause of water scarcity? 

11) What do the community members do to overcome the challenges? 

12) How do you manage water for domestic or productive purposes? 

13) Do you see losses in domestic water distribution in the networks? Why do you think that water 

loss can be reduced?  

14) Do you have water rationing access? How does water rationing allocation mechanisms work 

under drought conditions?  

15) Are there any organizations supporting you to access water, government or non-governmental 

organizations? What are they? 

16) Does the irrigation canal is rehabilitated, if the farm is irrigated? Who does it?   

17) Do the community practice Rain Water harvesting or digging shallow well or collect storm water 

use along the basin? 

2. What kind of self-help culture prevails in your community? 

1) Do people voice themselves, or do they just exit? 

2) Do the villages have elders that address the problem of the community? 

3) Is there a culture of voluntarism and self-reliance? 

4) Is there a tradition of community-based services? 

5) Is there strong cohesiveness, collective action or rather an individualistic environment? 

6) Has the community managed water resource development activities? What is the experiences of 

the water resource management in the community? 

 

3. What is the institutional and organizational capacity of community committees? 
1) Who elects or selects the committee members? 

2) Do the members adequately reflect their constituency, i.e. the targeted beneficiaries? If not, why 

not? 

3) What is the percentage of women in the committee? 

4) Are there members or groups that dominate in these committees? What effect does it has? 

5) Do the committee members have sufficient technical understanding to undertake their tasks? 

6) Do they meet regularly? If not, why not? 

7) Is the committee functional and operational? (as regards planning capacities, size, communication 

rules, moderation) 
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8) What are the incentives for the committee members to do their job (well)? How are they 

motivated? 

9) Do the community have customs/ traditions over water resource management? 

10) The historical timelines on water scarcity? 

11) Tell us the major problem of your community over the last three decades [ at least ]. 

Events   Impacts  When it occurred   Remarks  

    

    

    

    

    

    

 

 

WATER USERS ASSOCIATION OR IRRIGATION USERS ASSOCIATION  

 

1) Major constraints/problems/conflicts within water governance: What are the biggest water related 

problems in the community? (General question, encourage all participants of the meeting to voice 

their views, work in small groups with feedback to main group) 

2) Actors: Who are the actors in the local water sector (NGOs, Gov: political and administrative actors, 

CBOs, private sector)? (What are their roles? How do they interact, for example in the process of site 

selection?). 

3) Rules: What are the Bye-Laws and norms of WUAs, are there other water related rules? (How 

important are they in practice of WUA? Is there community ownership of Bye-Laws? What was the 

impact of NGOs, Gov in formulation of them? What are typical issues where norms are broken? What 

are possible sanctions? Which ones have been taken already? What happens if someone goes on to 

disobey? Which outside actors are involved in sanctioning?) 

4) Access to water: What is the water allocation mechanism? (What are mechanisms for dam areas? Are 

there mechanisms for domestic water? For non-dam irrigation areas? Equality of access to water?) 

5) Pricing: Do people have to pay for water? How is the pricing (if there is any) of domestic or 

agricultural water organized? (Decision process, who decided, have there been amendments in the 

past? How much, based on what, when do you pay, what about non-payment? Are there criteria to 

excuse some users from paying fees? What happens with the money? Who decides on what you 

spend money? Who keeps it? How much do you have on the bank? When did you last spend some of 

this money, for what?) 

6) Collective Action: Which are the water management activities that need collective action? (How is 

that organized? How many are involved? Does it work well? How strongly can free riders impact on 

common result? Are there sanctions for free riders? If collective action fails, are there individual 

solutions? When and how does it work well?) 

7) Selection and change of leadership: How are the leaders of different water governance bodies put 

into their position and what are procedures for change of leadership? (Length of term? 

Election/selection procedures? Peaceful, “revolutionary”, no changeover at all? How does handover 

go: can new administration assess work of old committee? Is it clear and generally agreed upon, who 

is in charge? Gender issues in leadership? Can people contradict leadership, can they ask for 

accountability? Has it happened? What was the result? How long is the current chairman in his 

position? How often and how many times have you changed your leaders?) 
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Annex 1.D: Checklist for Expert Interview 

1) What are socio-economic, political, cultural and historical characteristics that influence the  

Performance of water institutions in the Awash River Basin (social and economic inequality, property 

rights, political structures, power relations, social organization, regional disparities, etc)?  

a) ‘Evolution’ of the water institutions in the Basin ( laws [proclamations, regulations], 

policy/strategy and administration structure)  

b) Institutional Performance [accountability, participation, equity, responsiveness, transparency]: 

current status of service delivery (irrigation, drinking water coverage or access figure, 

ecosystem).  

c) Why insecurity (quality, quantity)?  

d) Contributing factors for the water security - could be socio-economic: demographic /population 

size, budget (gov’t, donor financing; and community capacity), cultural and historical: ethnicity, 

topography/geography and endowment of natural resources  

2) What are Regional Governments’ water initiatives to achieve water security at this basin security?  

a) What are initiatives?  

b) How much does the regional authority take ‘pro-poor’ issues into account?  

3) How much of the regional budget is allocated to water security activities? What criteria are used in 

allocating budget for achieving water security? To what extent this allocation reflects regional water 

access and availability priorities?  

4) Who are the key regional actors on the demand and supply side of water security and what is the 

relation between them  

Internal/domestic actors  

a) Who are the key stakeholders on the demand side?  

b) Who are the key stakeholders on the supply side  

c) Power relation among stakeholder (supply and demand side): strength in policy formulation, 

program implementation (planning, design, execution, M & E),  

d) What links and networks exist between stakeholders (supply side)?  

e) What links and networks exist between stakeholders (demand side)  

Key External actors  

a) Who are main international actors (donors) in the policy process?  

b) What influence do they have?  

c) What are their aid priorities?  

5) Which actors are responsible for decision-making at regional level?  

6) How are federal level water laws, policies, programs transmitted to the regional level and what kinds 

of decisions are made at the regional level?  

a) How regional governments are working with the Basin level institutions and organizations? Are 

there conflict of mandates or interests  

b) Are regional strategies and targets in line with federal level strategies and targets such as the 

UAP, PASDEP, GTP and MDG targets?  

c) How independent are regions politically from the federal level in taking decisions affecting water 

supply service delivery?  

d) What influence do the regions have over central planning in the context of the UAP to cascade to 

the basin?  

7) Is the Regional Water Bureau capable of overseeing District  Water Offices/desks regarding water 

laws, policy/strategy implementation?  

a) What (program) monitoring mechanisms and reporting systems are available? For instance, M& 

E systems, Information Management System, etc.  
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8) Are there mechanisms in place for the regional water actors to transmit and accommodate the views 

of their constituencies?  

a) How does the government respond to the needs of the various segments of the population (poor, 

women, children, disabled, pastoralists) living in the Awash River Basin? Who is involved?  

b) What mechanisms are in place for citizens’ involvement? Needs assessments carried out? 

Participatory planning process?  

c) Are there people/groups excluded/included from any purposes of water use?  

9) How transparent is the water planning, budgeting and expenditure process?  

a) Are local stakeholders involved in the process of planning water project/program?  

b) Who is involved?  

c) How is budget allocated/criterion used – who is involved?  

d) Who manage budget/expenditure?  

e) Who is responsible for reporting (M &E) performance against plan?  

f) Are citizens informed of amount of budget allocated for water? How?  

g) Are citizens informed of expenditure on water? How?  

10) What is the institutional framework and complexities to achieve water security in the basin at the 

region?  

a) Institutional arrangements for planning, implementing and reporting water programs.  

b) Roles and responsibilities of different actors 

c) What undefined territories exist between the different stakeholders as regards water laws, 

policies, strategies, rules and regulations, and how does this impact on the relationship of the 

various actors? Has this arrangement allowed effective for water security end?  

11) How well do water security institutions in basin perform in terms of the implementation of policies, 

rules and regulations, programs, etc.  

a)  Are plans and policies supported by adequate finance and human resources?  

b) Are programs implemented as planned?  

c) Is there capacity to monitor progress (against MDG, UAP, GTP) at regional level?  

d) Is there capacity to monitor performances at District  level? 

e) What are some of the challenges/blockages of decentralization processes?  

12) What types of incentives and constraints, if any, do actors in the water sector face at the regional level 

to attain sustainable quality and quantity?  

a) What positive  factors (rewards) motivate performances of political elites (Bureau of  

b) Water/Finance, Regional Government)  

c) What negative factors (sanctions) motivate performances of different actors (Bureau of  

d) Water/Finance, Regional Government)  

e) Which external factors interact with actors’ incentives?  

13) How is accountability in the water sector at regional level undertaken, for example:  

a) Accountability of a Regional Government to Federal Government,  

b) Accountability of Regional Government to donors,  

c) Are there accountability mechanisms, such as joint planning, monitoring and review of programs 

and budgets with stakeholders at regional level?  

14) What anti-corruption measures are in place at the regional level?  

a) Any rules and procedures? Structure or units established? In which organization/ where?  

 

Annex 1.E: Checklist for Kebele and District level Interviews 

1) Describe the dos and don’ts (Rules and regulations) of boreholes, dam, pond, wells! 

2) Are the rules and regulations written down or informal arrangements?  

3) Are the rules and regulations varies with season (dry, rainy season)?  

4) Do the rules apply to all members of the society (men? Women? Outsiders?)  
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5) How politically important is water in your District ? For example: does the community/District have 

ample water resources or is water considered scarce? is the community dependent on water from 

Awash River (high water dependency)? 

6) What is the ownership structure in area? For example: Who owns and is responsible for the 

maintenance of physical water infrastructure? What is the private and public related to water 

services?  Who owns informal water services? Who controls/owns water wells/points? 

7) How roles and responsibilities are distributed between the informal and formal and is this 

distribution clear? Are there groups at the national level that oppose decentralized decision-making 

(that is, the surrender of some powers)? For example: does de-centralization of power come with 

transfers of funding and capacities? Are water basin organizations mandate with the power to carry 

out their functions? 

8) Are there water use/access licensing scheme in the basin? 

9) If yes does it applies to the large-scale users or small-scale users? 

10) What potential consequences does this have on water security? 

11) What are` the causes of water pollution? Water related disease? Poor access? Water 

scarcity/drought? Water risks/flood? Water stresses? Does it vary with agroecology? 

12) Does water availability affected by interannual and seasonality? 

13) Does the water available in the area cause water borne diseases- [ask HH in case they face disease 

related water! The data can be supplemented by data from health post or district hospital.] 

14) How is the sector regulated? For example: is there an independent regulator of water services and 

water resources? on what basis are water permits and licenses distributed? Who monitors and 

regulates water quality and pollution? does existing regulation—including in-formal/de facto rules—

provide integrity? What interests drive/maintain the current regulatory system (including its 

weaknesses or gaps)? 

15) How are the sector and its components being funded? this could include, for example, user fees, 

taxes/ general budget, earmarked taxes and informal revenue generation.  

16) What is the pricing structure for consumers? Which groups benefit (for example, from subsidies)? 

Are groups that receive benefits politically salient/powerful? Which consumer groups have a voice? 

17) Is there significant petty corruption and/or grand corruption in the sector? if so, why does corruption 

persist and what are the main effects? 

18) What opportunities for rent-seeking and patronage are related to the sector? Who appears to benefit 

from these rents, and how is the patronage being used? 

19) What are the legacies of the sector? What reforms have been attempted and/or undertaken in the 

past?  What were the results? And how does this experience appear to shape the current expectations 

of stakeholders? 

20) What are the relevant policy processes linked to past or proposed reforms? 

21) Are there particular social or ethnic factors that are relevant for sector dynamics? 

22) What is public opinion of sector performance and/or proposed sector reforms (including issues of 

trust/expectations that a reform would bring improvements)? is water sector reform known by the 

public? 

23) What stakeholders are (officially and unofficially) involved in discussions over sector reforms and 

what are their interests? What veto points exist in the decision-making and implementation process? 

24) What stake do the government/top executive/key political factions have in reform, if any? 

25) How would proposed reforms affect the existing set of interests and incentives? 

26) What risks exist in terms of reform failure and/or of negative unintended consequences of proposed 

reforms? 
 

COMPANIES, FARMS AND INDUSTRIES  

1) Profile of the company? Work category? Year of establishment? Capital? Number of employee? 

Command area? Ownership? Total productions? Volume of water use? 
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2) What are the total area the farm occupied or commended? 

3) Do your ever estimated the annual water use? 

4) How do you use water with the community or other factors? 

5) How do you see the trends of water availability? 

6) Do you have consultation meetings/ any other form of communication with the Regional Bureau 

of WME, or District  or ABA? 

7) How do you see the coordination mechanisms over water use in the Awash River? 

8) Do you pay for water use?  

9) What type of fee structure is in place for majority of your use?  

a. None   

b. Fixed monthly fee 

c. Fixed bimonthly fee 

d. Fixed block rate (pay by volume) 

e. Increasing block rate (pay by volume) 

10) How do you disposes wastes from the camps and company? 

11) Do you have treatment plants? 

12) What corporate social responsibilities do you implemented yet? 

13) Do you have license to use water? Ground water or surface water? In order to get license, how 

much you should pay? Do you pay unintended costs [bribery, bureaucracy expenses]? 

14) Are they any rules and regulations applying to water use?  

15) How much water are you allowed to use? 

16) Do you practice water saving practices? 

17) In this area does irrigation practice direct/pump out water? 

18) What types of irrigation technology do you uses? Canal? Sprinkler? Drip? Subsurface? 

19) Do you practice water reuse [grey water]? 

20) How do you apply/uses? 

21) How do you release waste waters/polluted water? 

22) What are water users [sectors] in the District ? 

23) Are there differential treatments over access to water? 

24) Is there any conflict over water use in the river? With other farms, company? Local people? Cite 

an example? 

25) How these conflicts were often resolved? Customary/elders council? District  water office? 

Court? Awash Basin Authority? How do you see their roles?  

26) How do you see the upstream and downstream water users’ interaction arena over water? 

27) Could you estimate your water demand?  Actual supply of water? Do you face scarcity/ stress of 

water? 

Donor/NGOs/CSOs Representatives  

I. What is the nature of the (national) NGO sector? 
1) Are there a national NGO forum or NGO umbrella organizations? 

2) What is the size of the NGO sector? 

3) How many of these are involved in safety net related activities? 

4) Do the NGOs see themselves as mere service providers or as civil society actors that 

constructively interact with local governments and the state? 

5) How do the NGOs interact among each other? 

 

II. How do the public, private and voluntary sectors interact with each other? 
1) How do the state and the NGO sector interact with each other? (Cooperation, support, trust, 

complementarity, or lack of co-operation and support, mistrust, and rivalry) 

2) In which context or by means of which institutional arrangements do public, private, and NGO 

actors interact and meet? 
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3) Are there intersectoral consultative bodies/structures? 

4) Do the different organizations trust each other? Or do the relationships suffer from (historical) 

legacies? 

5) Are NGOs seen as equal partners in the development process, and are the relationships friendly? 

6) Others… 

 

III. Are there bottom-up accountability and voice mechanisms for recipients? 

1) What mechanisms exist for making people’s voice and opinion heard by the service provider? 

2) Do people participate in problem identification? 

3) Do people participate in the planning and management of services? 

4) Do people feel that they have leverage over the service providers? 

5) What is the prevailing self-help culture? Do people voice themselves, or do they just exit and 

keep quiet? 

6) What is the administrative culture like? (Hierarchical, top-down, creating fear among people; or 

egalitarian, based on co-operation and exchange, creating trust and confidence in state 

institutions) 

 

IV.  What is the institutional and organizational capacity of committees involved in screening 

applications and making decisions? 
1) Who elects or selects the committee members? 

2) Do the members adequately reflect their constituency, i.e. the targeted beneficiaries? If not, why 

not? 

3) What is the percentage of women in the committee? 

4) Are there members that dominate in these committees? Does this have a negative effect? 

5) Do the committee members have sufficient technical understanding to undertake their tasks? 

6) Do they meet regularly? If not, why not? 

7) Is the committee functional and operational? (planning capacities, size, communication rules, 

moderation) 

8) What are the incentives for the committee members to do their job (well)? How are they 

motivated? 
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2. Sources of Data  

Annex 2.A: Lists of actors/Stakeholders consulted  
Date  Visited Stakeholders #particip

ants 

Remark 

November 16, 2015 North Shewa Zonal Agricultural Office 1  Amhara Region  

North Shewa Zonal WREO 2 Amhara Region  

November 17, 2015 Debalkew Irrigation WUAs 4 Shewa Robit  

November 18, 2015 Kemise Woreda, Agriculture Office and 

Water Resource Offices 

2  Oromia Special Zone  

November 18, 2015 Worke Irrigation Water Users Association 6 Oromia Special Zone 

November 20,2015 Kombolcha Agriculture Office (Kalu) 4 Amhara Region  

November 21,2015 Cheleka Irrigation WUAs 3 Amhara Region  

November 23,2015 Debub Wello Water and Energy Bureau 2 Amhara Region  

November 24,2015 Agamsa Water Users Association 6 Community meetining  

November 26,2015 Semera, Pastoralist and Agricultural 

Development Bureau 

5 Afar Regional State 

November 26,2015 Semera, Water Resources Bureau 2 Afar Regional State 

November 27,2015 Private Commercial Farms 8 Organized at Amibera  

November 28,2015 Private Commercial Farm 1 Melka Sedi  

November 28,2015 Agricultural Research Institute 1 Melka Werer 

December 01-28 Household Survey at Fentalle District  400 HHs  Oromia Region  

December 23, 2016  Fentalle distrcit Water Resource Office 3 Oromia Region  

January 03, 2016   Fentale Irrigation Scheme, WUA chair 

person 

4 Oromia  

January 01, 2016 Awash Basin Authority 3 Amibara 

January 02, 2016 Boset -Fentale Irrigation Scheme, WUA 

head 

4 Oromia Region  

January 04-07 FGDs with community members  8 8 FGDs [4 FHH, 4 MHH) 

January 08, 2016 Fentalle District Irrigation Office 1 Oromia Region  

January 12, 2016 Eastern Shoa Zone Water Resources Office 1 Oromia Region 

January 12, 2016 Eastern Shoa Zone Agricultural Office 1 Oromia Region 

January 13, 2016 Oromia Water and Energy Bureau 5  Oromia  Region  

January 14, 2016 Oromia Bureau of Agriculture 3 Oromia Region  

February 22-23, 2016 Methahara Sugar factories, HR manager   2  Methehara   

February 26-27, 2016 Wonji Sugar factories 3 Wonji 

January 14, 2016 Addis Ababa Water Bureau  4 Addis Ababa 

January 18, 2016 Oromia Water Works and Design  2 Addis Ababa 

February 01, 2016 Mo WRIE  3 Federal  

February 03, 2016 FAO, senior Irrigation Expert  1 Federal  

February 12, 2016 World Bank , Senior WaSH Coordinator  1 Federal 

February 05, 2016  Metheferia Consulting Engineering, 

Manager , and water resources economist   

2 Federal 

February 19, 2016 Multi-Talent Consulting, manager  1 Federal 

February 20, 2016 Consultants   2 Federal  

February 22, 2016 IWMI, Water resources economist  1 Federal  

October 13-16, 2015 Addis Ababa University (EIWR, and hydro-

politician)  

3  Federal  
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Annex 2.B: The relationship and linkages among the key, primary, secondary, and tertiary actors 

on water resources of the Awash River Basin analyzed using Visualyzer 2.2  

 
Source: Based on fieldwork (2016) 
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Annex 2.C: Actor Network Matrix  
Actors  CODE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 

MoANR 1 C 2 2 1 0 0 0 0 1 0 0 0 2 1 0 0 0 0 0 0 0 0 0 0 1 0 0 2 0 0 0 0 0 0 0 0 0 

NGOs 2  C 2 1 1 0 1 0 1 0 0 2 1 1 1 1 1 1 1 0 1 1 1 2 1 2 1 1 0 1 1 2 0 1 0 0 1 

Donors 3   C 1 1 0 2 0 1 0 0 0 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 2 0 0 0 0 1 

KI 4    C 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 

ZIDA 5     C 1 0 1 2 0 0 0 0 1 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 

PWWC 6      C 0 1 1 2 0 0 1 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1 1 2 1 1 1 1 

WSUs 7       C 0 0 1 0 2 0 0 0 0 2 1 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0 1 1 0 0 

RWWDSE 8        C 1 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 

RIDA 9         C 1 0 0 2 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 

SP 10          C 0 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1 2 0 

SCF 11           C 0 0 0 0 0 0 0 -1 0 0 0 0 0 0 0 -1 0 1 0 0 0 1 0 -1 0 0 

WaSHCO 12            C 0 0 0 0 1 2 2 0 0 0 0 1 0 2 2 0 0 0 0 0 0 0 -1 -1 0 

RBoANR 13             C 2 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

ZBoANR 14              C 2 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 

DANRO 15               C 0 1 1 1 0 0 0 1 2 0 1 1 0 0 0 0 0 0 1 0 0 0 

AwBA 16                C 0 0 0 2 -1 0 0 0 1 0 0 0 0 0 0 2 0 0 1 0 0 

DWRMO 17                 C 1 1 0 1 2 2 0 0 1 1 0 0 0 0 0 0 1 -1 0 0 

KOs 18                  C 0 0 0 0 2 2 0 2 2 0 0 0 0 0 0 1 -1 -1 0 

HHs 19                   C 0 0 0 2 2 0 1 2 0 0 0 0 0 0 1 -1 -1 0 

BHC 20                    C 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 

RWRDB 21                     C 2 0 0 1 0 0 0 0 0 0 2 0 0 0 0 1 

ZWRDO 22                      C 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 

WUAs 23                       C 1 0 2 2 0 0 0 0 0 0 2 0 0 0 

WC 24                        C 0 2 2 0 0 0 0 0 0 1 0 0 0 

MoFEC 25                         C 0 0 1 1 1 1 1 1 0 0 0 0 

CBOs 26                          C 2 0 0 0 0 0 0 1 0 0 0 

LC 27                           C 0 0 0 0 0 0 1 -1 -1 0 

MoLF 28                            C 0 0 0 1 0 0 0 0 0 

MoI 29                             C 1 0 1 1 0 0 2 1 

MoH 30                              C 1 1 0 0 0 0 1 

MoEFCC 31                               C 1 1 0 0 1 1 

MoWIE 32                                C 1 0 0 0 0 

EIC 33                                 C 0 2 2 1 

DIDA 34                                  C -1 -1 0 

LSF 35                                   C 1 0 

Industries 36                                    C 1 

RFECCA 37                                     C 

KI=Knowledge Institutions   LC= Local communities   WC=Watershed Committee   SCF= Sugarcane Factories   

LSF= Large-scale farms   HHs=Households SP=Service providers 
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Annex 2.D: Water and water-related laws, policy, strategies and plans reviewed. 
Document reviewed  Focus area   

The 1960 Civil Code of Ethiopia  Riparian doctrine right  

Agrarian Reform Proclamation No. 31/1975 Land reform  

Water Resources Utilisation proclamation 

No.92/1994 

Water utilization but repealed  

The 1995 Constitution  Provision related to water and stakeholders  

Water Resource Administration Agency 

proclamation No. 129/1998 

Basin administration approach  

Ethiopian Water Resources Management 

Proclamation No. 197/2000 

IWRM, coordination, participation, River Basin Organizations 

(RBOs)  

Ethiopian Water Resources Management 

regulation No. 115/2005 

Detailing the Proclamation  

River Basin Councils and Authorities 

proclamation No. 534/2007 

Establishment of RBOs 

Investment Policy (Proclamation No. 37/1996 and 

Investment Proclamation No. 280/2002)   

Investment  and water resources allocations 

Ethiopian Environmental Policy 1997 Protecting basins and their environs from adverse 

environmental impacts; enforce sustainable water resources 

management. 

Ethiopian Water Resources Management Policy  Similar to Proclamation No. 197/2000 

National Water Sector Strategy (2001) IWRM considering basin, sub-basin, inter-basin transfer  

Water Sector Development Program (WSDP) 

(2002) 

Sustainable access to safe drinking water by 2015 

Rural development policies and strategies (2003) Food security, proper water resource utilization, expanding 

irrigation  

The Sustainable Development and Poverty 

Reduction Programme (2000–2005)  

Water at the centre of poverty reduction  

Environmental Pollution Control Proclamation 

No. 300/2002 

Protection of water from all form of pollutions 

Irrigation Development Investment Incentives, 

Council of Ministers Regulations No.162/2009 

Irrigation development and water works 

Plan for Accelerated and Sustainable 

Development to End Poverty (2005–2010)  

Water as crosscutting issue 

Universal Access Plan (UAPs). Water supply and sanitations  

Growth and Transformation Plan (GTP)- I (2010-

2015)  

Inter-sectorial coordination-water supply and sanitation , 

irrigation development, and water resources development  

Growth and Transformation Plan-II (2015-2020)  Inter-sectorial coordination-water supply and sanitation , 

irrigation development, and water resources management  

3. Outputs of Principal Component Analysis (PCA) for each components of the index  

Resource (R) 

Annex 3.A: Total Variance Explained Water resource component (only for retained PCAs) 

Factors  Initial Eigenvalues Rotation Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

PC 1 4.379 39.812 39.812 2.874 26.130 26.130 

PC 2 1.562 14.196 54.008 2.766 25.143 51.273 

PC 3 1.238 11.259 65.267 1.412 12.833 64.106 

PC 4 1.070 9.727 74.994 1.198 10.888 74.994 
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Annex 3.B: Result of Pearson Correlation for water resource availability (N=400) 
Variables  RO1 RO2 RO3 RO4 RO5 RO6 RO7 RO8 RO9 R1O R11 

RO1 Pearson 1           

Sig.           

RO2 Pearson .154** 1          

Sig. .002          

RO3 Pearson .059 .111* 1         

Sig. .238 .026         

RO4 Pearson .285** .102* .279** 1        

Sig. .000 .041 .000        

RO5 Pearson .182** -.035 -.106* .097 1       

Sig. .000 .483 .033 .052       

RO6 Pearson .035 .076 .609** .318** .325** 1 .     

Sig. .481 .128 .000 .000 .000      

RO7 Pearson .009 .088 .661** .329** .196** .929** 1     

Sig. .864 .080 .000 .000 .000 .000     

RO8 Pearson .303** -.137** .239** .369** .145** .362** .344** 1    

Sig. .000 .006 .000 .000 .004 .000 .000    

RO9 Pearson .193** -.038 .274** .319** .150** .459** .421** .824** 1   

Sig. .000 .443 .000 .000 .003 .000 .000 .000   

R1O Pearson .319** .246** .451** .414** .255** .649** .610** .496** .507** 1  

Sig. .000 .000 .000 .000 .000 .000 .000 .000 .000  

R11 Pearson -.250** -.037 -.190** -.223** -.205** -.388** -.321** -.523** -.592** -.503** 1 

Sig. .000 .455 .000 .000 .000 .000 .000 .000 .000 .000 

**. Correlation is significant at the 0.01 level (2-tailed).  *. Correlation is significant at the 0.05 level (2-tailed). 

 

Annex 3.C: The original variables, Eigen values, variance, and retained factors for resource  

Eigenvectors PC 1 PC 2 PC 3 PC 4 

RO1   .662*  

RO2   .775  

RO3 .797    

RO4     

RO5    .951 

RO6 .890    

RO7 .920    

RO8  .909   

RO9  .860   

R1O .572    

R11  -.688   

Total Variance explained (%)  26.13 25.14 12.83 10.89 

Eigenvalues 2.874 2.766 1.412 1.198 

   * Only Eigenvectors above 0.5 has maintained. 

Access (A) 

Annex 3.D: Total Variance Explained Water access component (only for retained PCAs) 
Component Initial Eigenvalues Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulative 

% 

PC1 3.885 43.172 43.172 3.885 43.172 43.172 2.859 31.771 31.771 

PC2 1.829 20.319 63.490 1.829 20.319 63.490 2.070 23.000 54.771 

PC3 1.224 13.596 77.086 1.224 13.596 77.086 2.008 22.316 77.086 
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Annex 3.E: Result of Pearson Correlation for water access (N=400) 
 AO1 AO2 AO3 AO4 AO5 AO6 AO7 AO8 AO9 

AO1 

 

Pearson  1         

Sig.          

AO2  

 

Pearson  .674** 1        

Sig. .000         

AO3 

 

Pearson  .589** .639** 1       

Sig. .000 .000        

AO4 

 

Pearson  .426** .233** .233** 1      

Sig. .000 .000 .000       

AO5 

 

Pearson  -.047 .138** -.023 -.335** 1     

Sig. .350 .006 .652 .000      

AO6 

 

Pearson  -.574** -.517** -.282** -.301** -.278** 1    

Sig. .000 .000 .000 .000 .000     

AO7 

 

Pearson  .276** .587** .248** .050 .053 -.132** 1   

Sig. .000 .000 .000 .317 .294 .008    

AO8 

 

Pearson  -.800** -.632** -.495** -.336** -.335** .801** -.185** 1  

Sig. .000 .000 .000 .000 .000 .000 .000   

AO9 Pearson  .406** .032 .323** .393** -.422** -.235** -.225** -.304** 1 

Sig. .000 .520 .000 .000 .000 .000 .000 .000  

**. Correlation is significant at the 0.01 level (2-tailed). 

Annex 3.F: The original variables, Eigen values, variance, and retained factors for access      

Eigenvectors PCA 1 PC2 PC 3 

AO7 .920   

AO6 .890   

AO3 .797   

AO1   .662 

AO2   .775 

AO4    

AO5    

AO8  .909  

AO9  .860  

Total Variance explained (%) 43.17 20.32 13.60 

Eigenvalues 3.89 1.83 1.22 
 

Capacity (C) 

Annex 3.G: Total Variance Explained capacity component (only for retained PCAs) 
Component Initial Eigenvalues Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared Loadings 

Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulative 

% 

PC1 3.694 30.782 30.782 3.694 30.782 30.782 3.549 29.573 29.573 

PC2 2.346 19.550 50.332 2.346 19.550 50.332 2.473 20.605 50.179 

PC3 1.467 12.228 62.559 1.467 12.228 62.559 1.453 12.109 62.288 

PC4 1.115 9.296 71.855 1.115 9.296 71.855 1.148 9.567 71.855 
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Annex 3.H: Result of Pearson Correlation for capacity (N=400) 
 CO1 CO2 CO3 CO4 CO5 CO6 CO7 CO8 CO9 C1O C11 

CO1 

 

Pearson 1           

Sig.             

CO2 

 

Pearson -.551** 1          

Sig.  .000           

CO3 

 

Pearson -.452** .439** 1         

Sig.  .000 .000          

CO4 

 

Pearson -.441** .522** .845** 1        

Sig.  .000 .000 .000         

CO5 

 

Pearson -.591** .663** .628** .689** 1       

Sig.  .000 .000 .000 .000        

CO6 

 

Pearson -.115* .015 .056 .057 -.219** 1      

Sig.  .022 .767 .263 .254 .000       

CO7 

 

Pearson .152** .007 .007 .002 .038 -.235** 1     

Sig.  .002 .896 .884 .969 .453 .000      

CO8 

 

Pearson .081 .038 .048 .006 -.015 .051 .051 1    

Sig.  .104 .449 .333 .901 .769 .310 .306     

CO9 Pearson .177** -.561** -.220** -.225** -.329** .075 -.127* -.081 1   

Sig.  .000 .000 .000 .000 .000 .134 .011 .106    

C1O Pearson -.040 .181** -.158** -.048 -.039 .030 -.300** .010 -.065 1  

Sig.  .424 .000 .002 .336 .436 .552 .000 .839 .193   

C11 Pearson .399** -.002 -.213** -.252** -.367** -.033 .212** .159** -.504** .063 1 

Sig.  .000 .972 .000 .000 .000 .515 .000 .001 .000 .205  

**. Correlation is significant at the 0.01 level (2-tailed).   *. Correlation is significant at the 0.05 level (2-tailed). 

Annex 3.I: The original variables, Eigen values, variance, and retained factors for capacity     

Eigenvectors PC1 PC 2 PC 3 PC 4 

CO5 .882    

CO4 .863    

CO3 .833    

CO2 .736    

CO1 -.740    

CO6    .797 

CO7   .714  

CO8    .553 

CO9  -.835   

C1O   -.795  

C11  .812   

Total Variance explained (%) 32.46 16.37 13.04 10.46 

Eigen values 3.57 1.801 1.44 1.15 

 

Use (C) 

Annex 3.J: Total Variance Explained Use component (only for retained PCAs) 
Component Initial Eigenvalues Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared Loadings 

Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulative 

% 

PC 1 2.581 36.867 36.867 2.581 36.867 36.867 2.489 35.563 35.563 

PC 2 1.250 17.860 54.727 1.250 17.860 54.727 1.334 19.056 54.619 

PC 3 1.089 15.552 70.279 1.089 15.552 70.279 1.096 15.660 70.279 
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Annex 3.K: Result of Pearson Correlation for use (N=400) 

 UO1 UO2 UO3 UO4 UO5 UO6 UO7 

UO1 

 

Pearson 1       

Sig.         

UO2 

 

Pearson .445** 1      

Sig.  .000       

UO3 

 

Pearson -.228** -.266** 1     

Sig.  .000 .000      

UO4 

 

Pearson .399** .281** -.302** 1    

Sig.  .000 .000 .000     

UO5 

 

Pearson .189** -.124* .282** -.005 1   

Sig.  .000 .018 .000 .914    

UO6 

 

Pearson -.452** -.555** .220** -.517** -.055 1  

Sig.  .000 .000 .000 .000 .276   

UO7 Pearson .154** -.123* -.062 .136** .000 -.237** 1 

Sig.  .002 .019 .214 .006 .997 .000  

**Correlation is significant at the 0.01 level (2-tailed). *Correlation is significant at the 0.05 level (2-tailed). 

Annex 3.L: The original variables, Eigen values, variance, and retained factors for use       

Eigenvectors   PC1  PC2  PC3 

UO7   .945 

UO6 -.852   

UO5  .881  

UO4 .687   

UO3  .677  

UO2 .707   

UO1 .782   

Total Variance explained (%) 35.56 19.06 15.66 

Eigenvalues 2.49 1.33 1.10 

 

Environment (E) 

Annex 3.M: Total Variance Explained environment component (only for retained PCAs) 
Component Initial Eigenvalues Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared Loadings 

Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulative 

% 

PC 1 3.325 36.940 36.940 3.325 36.940 36.940 2.655 29.505 29.505 

PC 2 2.553 28.369 65.310 2.553 28.369 65.310 2.482 27.579 57.085 

PC 3 1.032 11.467 76.777 1.032 11.467 76.777 1.772 19.692 76.777 
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Annex 3.N: Result of Pearson Correlation for environment (N=400) 

 EO1 

 

EO2 

 

EO3 

 

EO4 

 

EO5 

 

EO6 

 

EO7 

 

EO8 

 

EO9 

EO1 

 

Pearson 1         

Sig.           

EO2 

 

Pearson .216** 1        

Sig.  .000         

EO3 

 

Pearson .491** .694** 1       

Sig.  .000 .000        

EO4 

 

Pearson .082 .718** .486** 1      

Sig.  .103 .000 .000       

EO5 

 

Pearson .058 -.513** -.316** -.451** 1     

Sig.  .250 .000 .000 .000      

EO6 

 

Pearson .047 -.363** -.108* -.259** .825** 1    

Sig.  .346 .000 .048 .000 .000     

EO7 

 

Pearson .400** .232** .359** .214** .075 .211** 1   

Sig.  .000 .000 .000 .000 .135 .000    

EO8 

 

Pearson -.232** .105* -.265** .081 -.448** -.546** -.151** 1  

Sig.  .000 .036 .000 .104 .000 .000 .003   

EO9 Pearson .112* .445** .346** .419** -.488** -.395** .153** .531** 1 

Sig.  .025 .000 .000 .000 .000 .000 .002 .000  

**. Correlation is significant at the 0.01 level (2-tailed).  *. Correlation is significant at the 0.05 level (2-tailed). 

 

Annex 3.O: The original variables, Eigen values, variance, and retained factors for environment    

Eigenvectors  PC 1 PC 2 PC 3 

EO8 .859   

EO6 -.839   

EO5 -.780   

EO9 .720   

EO2  .857  

EO4  .842  

EO3  .735  

EO7   .838 

EO1   .787 

Variance (%) 29.51 27.58 19.69 

 



 

227 
 

Institution (I) 

Annex 3.P: Total Variance Explained institution component (only for retained PCAs) 
Component Initial Eigenvalues Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared Loadings 

Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulative 

% 

PC 1 6.293 48.410 48.410 6.293 48.410 48.410 4.910 37.768 37.768 

PC 2 1.954 15.027 63.437 1.954 15.027 63.437 2.907 22.365 60.133 

PC 3 1.297 9.980 73.417 1.297 9.980 73.417 1.727 13.284 73.417 

Annex 3.Q: Total Variance Explained Institution component (only for retained PCAs) 
 IO1 IO2 IO3 IO4 IO5 IO6 IO7 IO8 IO9 I1O I12 I13 I14 

IO1 
 

Pearson  1             

Sig.               

IO2 

 

Pearson  .592** 1            

Sig.  .000             

IO3 

 

Pearson  .688** .420** 1           

Sig.  .000 .000            

IO4 
 

Pearson  .703** .382** .662** 1          

Sig.  .000 .000 .000           

IO5 

 

Pearson  .781** .453** .613** .661** 1         

Sig.  .000 .000 .000 .000          

IO6 

 

Pearson  .746** .492** .724** .614** .690** 1        

Sig.  .000 .000 .000 .000 .000         

IO7 
 

Pearson  .741** .473** .669** .562** .685** .782** 1       

Sig.  .000 .000 .000 .000 .000 .000        

IO8 

 

Pearson  .665** .749** .522** .452** .689** .505** .521** 1      

Sig.  .000 .000 .000 .000 .000 .000 .000       

IO9 

 

Pearson  .467** .130** .471** .486** .471** .553** .523** .202** 1     

Sig.  .000 .009 .000 .000 .000 .000 .000 .000      

I1O 
 

Pearson  .398** .117* .358** .413** .390** .387** .380** .211** .561** 1    

Sig.  .000 .019 .000 .000 .000 .000 .000 .000 .000     

I11 Pearson  -.028 .004 .068 -.010 .011 -.015 -.013 .058 .269** .312** 1   

Sig.  .573 .933 .176 .844 .832 .767 .793 .246 .000 .000    

I13 Pearson  .591** .053 .482** .620** .608** .553** .471** .206** .508** .453** -.227** 1  

Sig.  .000 .289 .000 .000 .000 .000 .000 .000 .000 .000 .000   

I14 Pearson  -.052 -.332** -.103* .101* -.050 -.136** -.123* -.189** .215** .280** .306** .036 1 

Sig.  .299 .000 .039 .044 .321 .007 .014 .000 .000 .000 .000 .474  

**. Correlation is significant at the 0.01 level (2-tailed). *. Correlation is significant at the 0.05 level (2-tailed). 

Annex 3.R: The original variables, Eigen values, variance, and retained factors for institution     

Eigenvectors  PC 1 PC2 PC 3 

I13 .888   

IO4 .864   

IO1 .809   

IO6 .776   

IO3 .753   

IO7 .709   

IO9 .690   

IO5 .684   

I1O .576   

IO2  .898  

IO8  .815  

I12   .893 

I14  -.514 .593 

Variance (%) 40.68 21.00 12.98 
Eigenvalues 5.29 2.73 1.69 
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