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ABSTRACT 
As water resources management becomes increasingly critical and many 
countries in the arid and semi-arid regions are increasingly forced to consider 
the possibilities of utilizing the water that is available in international rivers. 
Thus, the concerns relating to the use of international waters in shared rivers 
are becoming more important. The increasing competition over shared waters 
may have to lead either to more joint management and cooperation or to 
conflicts between basin countries. 
The purpose of the thesis work has been to analyze management of shared 
waters in international river basins with case studies from the Limpopo and the 
Orange River Basins in Southern African Development Community (SADC) 
region and the Juba and Shabelle River Basins in the Horn of Africa (HoA) 
region, focusing on river cooperation. The methodology employed was a 
comparative case study analysis through literature review, document analysis, 
interviews, focus groups and study visits.  
While similarities in climatic conditions and population growth stand out when 
comparing the basins in the two regions, the rivers differ primarily in terms of 
physical development of the water resources and institutional building for 
cross-border river cooperation. The Limpopo and Orange-Senqu river basins 
in the SADC region became reason for cooperation and catalyst of regional 
integration while the Juba and Shabelle river basins in the HoA has the 
potential to lead its riparian to conflict. The river basins in SADC established 
and operationalized functional system of river cooperation with both bilateral 
and multilateral basin-wide frameworks.    
The analysis concludes that management of water resources in internationally 
shared river basins is effectively affected by issues other than water. Sharing 
benefits from the shared waters in international rivers require basin-wide river 
cooperation. There are variety sets of factors that are of great importance for 
initiating, establishing and operationalizing river basin cooperation.  

 
Key words: Shared water, international river basins; river cooperation; 
water resources; conflicts; SADC and Horn of African regions.  

 

1. INTRODUCTION 
1.1. Background – The Challenge of Shared Waters  

 

In recent times the demand put on the earth’s natural resources to 
sustain and improve the momentum for development have 
produced unprecedented problems for the human race. One of the 
most pressured resources is fresh water. 1 It is becoming 
acknowledged that water is likely to be the most pressing 
environmental concern of the next century (Clarke, 2004; Gleick, 
2004). Freshwater is a basic human necessity and a vital natural 
resource for all aspects of human existence, environmental 

                                                 
1   Many verses in the Holy Qur’an scientifically discuss the water and its role in the human existence and 

environmental survival and its linkages to the human creation and their biological structures (Al-Hilal and 
Khan, 1996). ““…We made from water every living thing…”” The Holy Quran, Surah Al-Anbiyaa (21), verse 30. 
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survival, economic development and good quality of life (MEA, 
2005; UN Water, 2009). The UN (1998) identified water scarcity as 
one of the five major problems facing humanity, ranking it second 
after population.2 No other resource affects so many areas of 
economy or of human and environmental health (Feder & 
LeMoigne, 1994). 
Globally, freshwater constitutes only 2.5% of all waters on the 
Earth and most easily accessible water resources exist in rivers and 
lakes (Shiklomanov, 1996; 1998). Throughout history, rivers more 
than any other natural phenomenon, have played a decisive role in 
the progress of humanity. It was on their banks that early great 
civilizations sprang (Godana, 1985).3 Globally, there are 261 
international river basins and Africa has the largest number of 
shared rivers in the world (Wolf et al, 1999). The continent’s 63 
shared river basins contain 65% of the area, 75% of the people 
and 93% of the surface water (UNEP, 2010; 2005). Water being 
one of the century’s greatest challenge (UN, 2012), the abundance 
of international river basins in Africa (CNRET, 1978; Wolf et al., 
1999) presents special difficulties and great challenges (Kittissou et 
al, 2007), greater than those in other parts of the world (Sadoff et 
al, 2002). Rivers are the most important source of fresh water 
available for the poor nations in arid and semi-arid areas of Africa, 
and are increasingly coming under stress. Despite their potentials 
for socio-economic development of the riparian states, 
international cooperation of these resources, especially on the basis 
of a basin-wide approach, is slowly developing, as most of the 
continent’s 63 international basins lack any type of cooperative 
management framework (Lautze et al, 2005; UNEP, 2002). The 
lack of integrated management for most of the continent’s 
transboundary water bodies could be a potential threat to regional 
stability. 
As in general terms water resources management becomes 
increasingly critical and as new, local and national sources of water 
become scarce, limited, expensive and difficult to exploit (Delli 
Priscoli, 1998) many countries in the arid and semi-arid regions 
that are facing water crisis (Biswas, 1996) will be increasingly 
forced to consider the possibilities of utilizing the water that is 
available in international river basins. Thus, the concerns relating 
to the use of international waters are becoming increasingly more 
important. Most remaining major exploitable sources of freshwater 
in the world, which are more reliable from development potential 
standpoint, are now in river basins that are shared by two or more 
sovereign states (Biswas, 1981; WB, 1998). In addition to its 
physical scarcity, globally, as far as the water resources 
management is concerned, three related world trends strongly 
increase demand for water and greatly exacerbate the water 

                                                 
2    The UNEP (1999) also reported water shortage as one of the two most worrying problems for the new 

millennium. 
3    These rivers include the Nile in Egypt (Africa), the Jordan in the Middle East, the Euphrates-Tigris in 

Mesopotamia, the Indus & the Ganges in India and the Yellow in China. 
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situation particularly in dry climate areas – population growth, 
economic development and climate change (IWMI, 2007; Cooley 
et al, 2012; Rockström et al, 2009). 
The issue of effective management and development of 
international rivers, which is highly political in its nature 
(Nakayama, 1997) and has been uneasy due to the national 
sovereignty factor (Varis et al, 2008), is currently a subject of 
considerable debate internationally. Some have emphasized on the 
apparent inevitability of serious conflicts between the states over 
competition for shared water resources, while others believe that it 
will provide an opportunity and instrument for greater cooperation 
and reasons to search for common security and peace. It showed 
to be difficult to reconcile these contradictory ideas. According to 
Wolf (1997b) and Delli Priscoli (1998), no interstate war, however, 
has ever been fought over access to water that is internationally 
shared. Despite this, it is difficult to make a political prediction just 
based on historical facts. The risk of international conflicts over 
shared water (Starr, 1991; Gleick, 1993a; Homer-Dixon, 1994; 
Ohlsson, 1995; Wallensteen & Swain, 1997; Wolf, 1997a; WB, 
1998; BBC, 1999) stems from attempts to increase supply in order 
to reach the demand in contrast to the limited availability of 
freshwater resources combined with difficulties to apply 
international water law. Such risk for conflict tends to be apparent 
(Gleick, 1993a) or highest (Ohlsson, 1999) for countries in arid 
climate, and where the water demand is already approaching or 
exceeding supply. The global warming caused by the climate 
change is putting more pressures on available water resources in 
shared rivers in already dry climate regions. In addition, the 
potential for conflict in such situations is brought sharply into 
focus in the case of countries that have to rely on water originating 
in neighboring states for the major proportion of their freshwater 
supplies; contributing to a sense of vulnerability (Ashton, 2000b).  
In Africa, water-based conflict is real and requires preventive 
diplomacy (Kitissou, et al, 2007). International rivers in Africa have 
the potential to join countries economically and politically – or, 
conversely, to cause economic and political tensions between them 
(Sadoff et al, 2002). Wolf (1997b) noted that the 1964 Ethiopia–
Somalia border war is one of the seven of the world’s historical 
disputes where water was at least partially a cause. Water conflicts 
in Africa will be inevitable if we do not prevent them from 
occurring (Ashton, 2000a). Cooperation in transboundary river 
basins is therefore a prerequisite for achieving sustainable 
development (Nakayama, 2003; Swain, 2004; Bruce, 2005; Wolf et 
al, 2005; Earle et al, 2010), as hydrology of an international river 
basin link all the riparian states sharing it (Elhance, 1999).  
From planning and development point of view, one country may 
regard the generation of hydropower as the main objective, while 
other country (countries) in the drier parts of the basin may 
develop the same transboundary water for other objectives of 
equal or more importance to them, such as for human 
consumption, irrigation etc. Unilateral development of shared 
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water, as a purely national matter, without giving due 
considerations to the interests of the other basin states, could 
threaten regional relation and security, and may ultimately result in 
conflict. Conflict over water can potentially arise because the water 
in international river basins travels freely across and flows along 
political and geographical boundaries.  
Another issue is the amount of water currently available in the 
river basin and how much of it might be available in the future. 
Increased water use by "upstream" countries combined with 
increased levels of water pollution, has had adverse effects on 
"downstream" countries. The growing scarcity and increasing 
competition over shared waters may lead either to more efficient 
management or it may result in conflict between states sharing it. 
However, the potential benefits of cooperative water resources 
management can serve as catalysts for broader regional 
cooperation, economic integration and even conflict prevention 
(Sadoff et al, 2002). In order to find a solution to the crisis, the 
countries should first agree to form an appropriate, formal 
institutional structure that will take responsibility for the judicious 
management of the shared water resource (Ashton, 1999).  
Population growth and climate change which influence water 
availability accompanied by continued demand increases for water 
have resulted in many countries to pass the point where the 
scarcity of water supplies effectively limits further development. 
Due to population trends and patterns of water use, African 
countries will exceed the limits of their economically usable water 
resources before 2025. Normally, water allocation and distribution 
priorities within a country are aligned with national development 
objectives. While this may achieve national “water security” 
objectives, greater emphasis needs to be placed on regional efforts 
to ensure that the waters in shared rivers are used to derive 
sustainable long-term benefits for the peoples of the region as a 
whole. Water security demands a radical shift in thinking 
(Falkenmark, 2001; 2007). 
 

1.2. Purpose and Objectives of the Thesis  
 

The overall purpose of the thesis is to contribute to the current 
discussion of the transboundary waters by examining the 
management of the international freshwater resources; with special 
focus on Africa’s shared rivers. Analyzing the institutional aspects4 
linked to the physical and developmental pre-requisites of the 
shared rivers, the research analyses the major problems in the field 
of international river basin management in Africa on the basis of 
the selected river basins (Fig. 1). Another purpose of the study is 
                                                 

4   The American Society of Civil Engineers speaks of the ‘Life’ agenda, that is, the Legal, Institutional, Financial and 
Environmental aspects of each water scheme (Newson, 1997). Of these, the institutional framework of the 
Water Resources Management (WRM) is most important since it determines and channels the effectiveness 
of legal structures and financial processes and since the problem of international waters is mainly institutional. 
Institutions are also important because of the increasing realization of the necessary to consult widely with 
the population before environmental policies are implemented. 
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to deepen our understanding of the challenge of transboundary 
waters and may lead to a determination of how an effective 
management of international river basin could be approached. The 
thesis aims also at identifying most determinant factors governing 
common management of the rivers.        
Examining the transboundary river management in the SADC and 
HoA, and drawing mainly on the case study rivers, the three 
specific questions of the thesis are: 
 
1. What is the status of cooperation in the Limpopo and Orange-

Senqu River Basins in SADC and Juba and Shabelle River 
Basins in the HoA? What are the similarities & differences in 
the institutional frameworks in the two river basins in this 
regard? 

2. What are the factors facilitating or thwarting cooperation in 
the two river basins?  

3. What generalizations can be drawn regarding establishment & 
operation of cooperation in shared river basins for common 
planning and development on the basis of the two case 
studies?  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Figure 1. The Limpopo and Orange-Senqu Basins in SADC, the Juba and 
Shabelle Basins in the HoA. Created for the thesis. 
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1.3. Motivation for Selecting the Rivers Basins in the  
      Two African Regions 

 

The reasons outlined above are certain to affect southern African 
region of SADC (Southern African Development Community) and 
the Horn of African region (HoA) because of their growing water 
scarcity and water crises (Paper V; Turton et al, 2005; Palett, 1997; 
Gleick, 1993b; Engelman & LeRoy, 1993; Elmi, 2014c). The major 
issue facing the management of those shared waters in the regions 
is access to and control over water resources. The reasons for the 
water crisis in the two regions are many, as they share several 
important background similarities that include, but are not limited 
to the following: 
 

- Much of the regions are arid and semi-arid. They are therefore 
water scarce regions with almost similar climatic conditions of 
less rainfall and much higher potential evaporation. The regions 
are also experiencing effects of climate change.   

- Rainfalls in the two regions are highly variable, with resulting 
impacts on reliability and disasters associated with recurrent and 
severe droughts and devastating floods.  

- Majority of the available freshwater resources exist in 
international water systems, a factor that is complicating their 
potential development. 

- The regions have large number of shared river basins and 
almost similar number of shared rivers (Paper V).    

- All large watercourse systems and river basins are shared with 
neighboring countries (Paper V; SADC, 1999).   

- Water resources are unevenly distributed across the regions; 
water availability and demand are not matched, resulting in 
spatial and temporary scarcities and excesses. 

- Populations are growing fast and urbanizing, increasing 
pressures on available water resource and causing more water 
pollution and environmental degradation.  

- Agriculture is still the primary economic activity for the 
countries of SADC and HoA. Consequently, the regions’ 
economic development is dependent on water (SARDC, 1996).  

- The future water demands are also increasing to the level that 
exceeds the available supplies from the shared watercourse 
systems.  

- There is widespread poverty in the regions, with many people 
not having access to adequate water for basic human needs and 
other necessary productive uses. 

 
In addition, as all types of water scarcity – natural, demographic, 
technical – are now present in the regions (Falkenmark, 1997), the 
regions’ countries have already joined the list of countries facing 
water scarcity (Falkenmark, 1989; 1991). As the countries lack 
significant alternative sources of water to the international waters, 
water scarcity is going to substantially worsen already in the 
beginning of this millennium. Another major factor, which is a 
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fundamental problem to the development of the regions from 
water perspective, is that the sources for water – rivers – are widely 
spaced and remotely located from centers of development and 
human settlements (Paper V; Turton, 1999).                          
In order to analyze the two regions specifically from shared water 
perspectives, two river basins were selected from each region for 
comparative analysis. These are the Limpopo and Orange-Senqu 
River Basins in southern Africa region of SADC and the Juba and 
Shabelle River Basins in the Horn of African region. Being in the 
same continent, these river basins were selected duet to their major 
similarities and because of their basin size and number of countries 
involved in their respective region of focus. The intention is that 
the comparative analysis within the African context could enhance 
our knowledge and understandings of the complex issues of 
sharing waters in international river basins.   
Despite of the two regions’ characteristic similarities in mainly 
physical terms, described above and in more details in Paper V, 
two major differences were identified in the selected shared rivers, 
which reasoned this thesis: 

- The Limpopo and Orange-Senqu rivers in SADC region are 
much more developed and utilized in economic terms than the 
Juba and Shabelle rivers in the HoA which are under-utilized 
and under-developed (Paper V).  

- The Limpopo and Orange-Senqu rivers in the SADC region 
have established systems for cooperation over its common 
utilization of the resources with different degrees of 
achievements whereby the Juba and Shabelle rivers in the HoA 
have no recorded cooperation over their shared rivers and 
common watercourses (Paper I-V).   
 

2. MATERIAL AND METHODOLOGY 
2.1. Research Methodology and Strategy 

 

In order to be able to fulfil the purpose of this research project, it was 
necessary to apply a broad perspective and consequently cross borders 
of both disciplines and organizations. This leads per definition to 
interdisciplinary research, which has the objective to achieve an 
integration of knowledge components, preferably with an all-embracing 
theory (Wallén, 1994). The research approach deals with the interactions 
of human and the environment (Wilson, 1998).  
As the key concept in this study is the comparison of systems of 
management and development of shared water resources in 
international rivers, using the river basin as a natural and economic unit 
for planning, a case study is selected as a part of the research design5. 
Being a research design that entails the detailed and intensive analysis of 
a single case (Bryman 2012), case study research is concerned with the 
complexity and particular nature of the case in question (Stake, 1995). 

                                                 
5   A research design provides a framework for the collection and analysis of data (Bryman, 2012).  
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Yin (2009) points out that case study is the preferred strategy when 
“how” and “why” questions are posed. The case study analysis is a 
method that can be used to systematically investigate a phenomenon by 
collecting and integrating information and data. In other words, the case 
study analysis is particularistic and heuristic. This implies that the 
research methodology is a qualitative case study. Nevertheless, the 
information and data of relevance for the rivers can be of both 
quantitative and qualitative character. The use of several cases increases 
the possibility to generalize to other similar situations (Bryman, 2012; 
Merriam, 1994), the thesis is a multiple-case study comprising four cases 
of international river basins in two African regions that are analyzed 
separately and comparatively. 
In addition, another strategy employed as part of the research design is 
comparative analysis, which entails the comparison of several cases. As the 
case study approach has the potential to reveal important features about 
its nature, which are, in this case, the selected shared rivers, the 
comparative analysis illuminate existing theory or generate theoretical 
insights as a result of contrasting findings uncovered through the 
comparison (Bryman, 2012). The comparison may then contribute to an 
emerging theory. The study employs therefore a qualitative approach 
combining two research designs based on a comparative case-study 
analysis of the four selected international river basins in Africa. 
This thesis is based on two published book chapters (I, II) and three 
published research papers (III, IV, V) that collectively address the 
purpose of the thesis.  
 

2.2. Data Collection Techniques   
 

For conducting the studies in this thesis, a variety of research 
methods have been applied, combining both quantitative and 
qualitative data. Data collections were carried out by different 
methods of literature review, document and textual analysis, 
interviews, focus groups and study visits. According to Merriam 
(1994) and Stake (1995), the reliability increases if more than one 
method of analysis is used. Data that was needed to be collected 
include information about the regions’ situation on water 
resources, physical and hydrological aspects of the selected shared 
rivers, agreements now in operation and institutions established 
for selected international river basins, water resources 
developments as well as sectoral water uses, and other related 
documents.  
Literature review was carried out to explore prevailing theories, 
concepts and views pertaining to international river basins. During 
the course of the research, field research in the form of study visits 
were paid to the case-study river basins in order to learn about the 
relevant institutions as well as meet and interview an identified set 
of actors representing different stakeholders who are directly 
involved in management of these rivers. To be able to gather data 
systematically a questionnaire was used during the interviews as a 
point of departure for discussion. The system is methodologically 
based on the approach illustrated in Figure 2.1.  Review of official 
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documents, which were collected during the study visits, was also 
carried out in order to understand, analyze and examine the 
contents. In addition, several meetings where discussions focused 
on the case study rivers were observed, as these were used as a way 
to get more information and data about the rivers. Moreover, 
other methods of data collection include e-mail correspondence, 
informal discussions, workshops, participant observation.  
Data availability was found to be a major constraint in some parts 
of the river basins, particularly those in the HoA, where even 
existing data were not easily accessible.  
 

2.3. Approach for Data Analysis   
 

The analysis concentrated on the cooperation and non-
cooperation aspects for the four case studies, and to lesser extent 
on the development and legal aspects. The approach for analyzing 
data in the study is described in Figure 2. Gathered information 
was first systematized to describe the water situations of the region 
in general and the shared rivers in particular. These include 
characteristic features of river runoffs and basin hydrology, 
sectoral water use and existing as well as planned water resources 
developments.  
Based on this information and data gathered, which were 
examined and reviewed, the institutional aspects of the selected 
cases were analyzed. These aspects include (1) Existence of 
Cooperation; (2) Legitimation and (3) Functionality of established river 
basin institutions for cooperation. These parameters deal with 
issues such as: 

 
(1) Existence of Cooperation: If there is an institution that is jointly 

established for management of the shared water resources; if 
not, why and what obstacles exist? Is it proposed? 

(2) Legitimation:6 Type of cooperation – bilateral or multilateral 
cooperation; scope of responsibility, objectives established, 
and accountability.  

(3) Functionality:  Achievements both in terms of successes and 
failures. 
 

Different river cooperation initiatives are compared and discussed 
to understand factors influencing their functionality with respect to 
their objectives and assigned mandate. Important results of such a 
comparison are presented. In the case of the rivers in the HoA, 
obstacles to establishing river basin cooperation were analyzed as 
well as potential opportunities for cross-border cooperation with 
water as a center.  
A conceptual framework for the sharing of international waters in 
common rivers, which was developed by Savenji and van de Zaag 
(2000), was used as a scientific basis for analyzing the river basins 

                                                 
6  Legitimation covers objectives, responsibility, power and authority of river basin organization (Newson, 1997).       
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Figure 2. Approach for analyzing cooperation in international river basin.  
 
 
in the study. The framework, which used the metaphor of a 
classical temple, is illustrated in Section 3.6 in Chapter 3.  
Conclusions that could be seen as lessons from the study areas are 
then drawn. Relevance of these conclusions could be applied both 
to the regions in question and other regions with similar situations.  
 

2.4. Thesis layout 
 

As the doctoral thesis has been made in the format of a 
compilation, it comprises two main parts – thesis and the papers. 
The thesis summarizes, integrates and concludes the findings from 
the three papers and two book chapters.  From this chapter, which 
described the research design, methodology and system approach 
for the study, the remainder of the thesis is a follows.  
Chapter 3 presents a literature survey of the international water 
issue. The chapter concentrates on internationally shared water 
resources; existing challenges and efforts in international law and 
different principles relating to the use of the water in international 
rivers; upstream/downstream problematic as well as institutional 
mechanism for common management of shared waters. The aim 
of this chapter is to give background to the international water 
issue. In addition, theories and conceptual model relevant to the 
study and the analysis are discussed.  
Chapter 4 gives an overview of the two regions with special focus 
on water and related issues. The following chapter, Chapter 5, first 
describes the river basins selected and then presents the key 
findings from the case study analysis of the rivers, using the 
papers.  

  Analysis of institutional aspects 

Development & sectoral water uses  

Region’s water situation  

Physical and hydrological aspects 

     Agreements & cooperation 

Geo-political aspects of river 
  

        Existence of Cooperation?  
    YES / NO Why? Is it proposed?    
                       What are the obstacles?        
                                 
 Legitimation: Objectives, powers,  
     responsibility and accountability. 
 Functionality: What are the 

achievements, both successes and/or 
failures, and why? 

 

Lessons learned from the cases 

Comparing development 
cooperation of the river basins 
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Focusing on the specific questions of the thesis, Chapter 6 
provides a comparative as well as general analysis and discussion 
of the results of the cases. In Chapter 6, which also examines the 
potential role of water as a factor for cooperation in the two 
regions, several issues relevant to the sharing of waters in the 
selected river basins will be highlighted in a manner to summarize 
the most important factors governing sharing of the shared water 
resources in international rivers. This is followed by conclusion in 
Chapter 7. 
This is followed by the papers appended. 
 

3. THEORETICAL CONSIDERATIONS IN  
RELEVANT LITTERATURE 

 

3.1. International River Basins 
 

Globally, there are 263 rivers that either cross or demarcate 
international political boundaries of two or more nations (Wolf et 
al, 1999; UNEP, 2002). Of these, 63 are in Africa (UNEP, 2010) as 
shown in Figure 3. These shared river basins contain 65% of the 
continent’s area, 75% of the people and 93% of the surface water 
(UNEP, 2010; 2005). Africa, which has geographically the driest 
areas, has the largest number of shared rivers in the world. The 
abundance of shared rivers in the continent can historically be 
attributed to the colonial administration, which arbitrarily drew the 
political borders between African States in the 20th century 
(Prescott, 1979; Packenham, 1991; Asmal & Vale, 1999). This was 
an attempt to avoid conflicts between themselves. As a 
consequence of this demarcation, five of the world’s eight rivers 
that pass through eight or more countries are in Africa (Table 1). 
Consequently, no single large river basin over Africa is national – 
like the Mississippi, the Yellow and the Ob in other parts of the 
world. Two features of Africa’s large rivers stand out: they drain 
large number of countries and are mostly unregulated. The 
problem is not only an issue of size of the shared basin and the 
climate under which they are located, but the larger the number of 
riparian States and the greater the demand for water, the more 
difficult it will be to reach an agreement on equitable sharing and 
reasonable utilization of the water resources.         
In addition, ten international river basins (Congo, Limpopo, Niger, 
Nile, Ogooue, Okavango, Orange, Senegal, Volta and Zambezi) 
are shared by four or more African countries. Moreover, each 
African country shares at least one freshwater body with its 
neighbors; at least 34 rivers are shared by two countries; 41 
countries have two or more and 15 have five or more. This 
situation presents both the risk of conflict and an opportunity for 
regional cooperation (Kitissou, et al, 2007). It has also resulted in 
hostile relations among riparian states (Toepfer, 2005). It was 
predicted that 17 international river basins are at risk; 8 of them 
are in Africa (Wolf, et al, 2003). In Africa, although there are a 
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Figure 3. Africa’s 63 International River Basins (UNEP, 2002) 
 

great number of international river basins with potential for socio-
economic development of the states sharing them, international 
regulation of these immense resources, especially on the basis on a 
basin-wide approach, is developing slowly or missing entirely. 
Potential for water-based conflict is real in Africa (Kitissou, et al, 
2007). The ecological and developmental threats to the continent’s 
river are rapidly transforming national water management 
problems to regional concerns.  
The abundance of international river basins in Africa presents a 
great management challenge, greater than do the rivers of any 
other continent (Sadoff et al, 2002). The reasons could be as 
follows.  Africa has a highly variable climate, with extremes of 
droughts, and considerable variability in river flow. With this, 

 
         Table 1. Rivers with eight or more nations forming part of the basin. 

No  International Basin Continent No. of Basin States Basin rea (km2) 
1 Danube Europe  17 780 000 
2 Niger    Africa 11 2 117 000 
3 Congo Africa 11 3 700 000 
4 Nile  Africa 11 3 038 000 
5 Rhine Europe 9 195 000 
6 Zambezi  Africa 9 1 388 000 
7 Lake Chad  Africa 8 2 394 000 
8 Amazon  S-America 8 5 866 000 

            Source:  Wolf et al., 1999; WB, 1994. With South Sudan as a new state, the Nile has now 11 riparian states. 
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Africa had the largest number of water-stressed countries of any 
other place on the planet. The continent’s cultural and 
socioeconomic conditions have been profoundly affected by its 
water resources in mainly shared rivers, which are a fundamental 
part of the lives and livelihoods of peoples. The continent’s rapidly 
growing populations is increasingly becoming vulnerable to water 
availability. Water has been, and remains, a primary factor in the 
location and production patterns of human settlements and the 
structure and productivity of African economies. Other reason is 
that Africa's historical legacy is defined to a certain extent by the 
former colonial powers that drew borders between the states with 
little regard for the hydrologic integrity of watersheds and natural 
water boundaries (or for ethnic and other important boundaries). 
As a consequence, Africa has more rivers shared by three or more 
countries than any other continent.  
Despite the fact that Africa is particularly vulnerable to the 
colonial legacies of arbitrarily demarcated national borders and 
geopolitical implications of hydrological variations, the continent’s 
international rivers tie almost all African nations together. Africa’s 
hydrology alone is a solid basis for an African Union. If anything, 
this is a way to emphasize that the continent’s hydrology can be an 
instrument for regional cooperation instead of seeing it as source 
of endemic conflict (Kitissou, et al, 2007). 

 

3.2. International Water Principles  
 

3.2.1. Basic Concepts   
There are various ways to describe or define a river that is shared 
by several States. A river, which runs, traverses or separates two or 
more States, is called an international river. Brownlie (1998) argues 
that the term international with reference to rivers is merely a 
general indication of rivers that geographically and economically 
affect the territory and interests of two or more States. The 
Helsinki Rules on the Uses of the Water of International Rivers7 
adopted international drainage basin and defined it as a geographical 
area extending over two or more States determined by the 
watershed limits of the system of waters, including surface and 
underground waters, flowing into a common terminus.8 The UN 
Convention on the Laws of the Non-navigational Uses of 
International Watercourses9 uses the term watercourse, which it 
means a system of surface and groundwater constituting by virtue 
of their physical relationship a unitary whole and normally flowing 
into a common terminus (UN, 1997). An ‘international watercourse’ 

                                                 
7    See footnote 12 in section 3.3 more of the Helsinki Rules. 
8    The UN Economic Commission for Europe used the term ’transboundary waters’ in its 1992 convention on 

the protection and use of transboundary watercourses and international lakes in. 
9    The United Nations (UN) Convention on the Laws of the Non-navigational Uses of International Watercourses  

(hereinafter, the Convention) adopted by the UN General Assembly in 1997. See section 3.3 more about the 
Convention.   
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then means watercourse, parts of which are situated in different 
States (ibid.). The concept of ‘river basin’ is however synonymous 
with what is referred to as a ‘watershed’ and a ‘catchment’.  The 
terms described above are a mixture of ‘river’, and ‘river basin’, 
which is not the same.10 However, from the above differences, 
many writers as well as riparian countries became confused, so 
there is clearly a need of multiple and integrated concept and 
approach. International river basin (IRB) is another term, which 
means the area that contributes hydrologically (both surface and 
groundwater) to a river when any of the perennial tributies crosses 
political boundaries of two or more states (Wolf, et al 1999).  
Other relevant concepts include integrated water resources 
management (IWRM), presented in section 3.6. Other terms such 
as water governance, hydro-diplomacy, water security, water 
cooperation and hydrosolidarity are also relevant to the 
management of international river basins.  

 

3.2.2. Theoretical Concerns in International Water Law  
International water law is evolving together with its various 
concepts and its development has been based on political, 
economic, technical, environmental and social needs. The various 
uses to which the shared waters of international river basins are 
put create problems of both technical and juridical nature 
(Godana, 1985). Problems of the latter category concern notably 
the sovereignty of the basin states. Traditionally, international 
water law recognizes several theories (Utton and Teclaff, 1978; 
McIntyre, 2010) that attempt to define and delineate the rights of 
basin states to use water from a shared river system. These are: 
 

1. The theory of absolute territorial sovereignty: according to this theory, 
a state, as ‘master of its territory’, may adopt in regard to 
watercourse within its national territory all measures deemed 
suitable to its national interest, irrespective of their effects 
beyond its borders. This theory is favourable to upstrea states.  

2. The theory of absolute territorial integrity: this theory claims the right 
to the continued, uninterrupted (or natural) flow and unaltered 
condition of the water from the territory of the upper riparian 
state. This theory is favourable to downstream state. 

3. The theory of limited territorial sovereignty and of limited territorial 
integrity: these theories are in practice complementary and 
considered together. They consist of the assertion that every 
state is free to use the waters flowing on its territory, on 
condition that such utilization in no way prejudices the interests 
of other states – equitable, reasonable use.  

4. The theory of community of interests in the waters: This theory suggests 
that all basin states have a common interest in developing the 

                                                 
10  The term ‘river’ is only the water channel and its course, while the term ‘river basin’ is indicating the 

catchment area in which the river is getting its water. In the river basin concept, land use activities and climate 
are important. 
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basin. In this theory, state boundaries should be ignored and 
drainage basin is regarded as an economic and geographic unit. 

 

These theories have been presented and reviewed in Paper II. 
 

3.3. The UN Convention on International  
       Watercourses and Its Concerns  

 

The global community has always been concerned by these 
conflicting theories. Since 1956, there have been several attempts, 
primarily by the International Law Association (ILA)11 to establish 
a ‘principle of equitability’ in the sharing of International River 
water. The ILA studied the topic and in August 1966, at its 52nd 
Conference held at Helsinki, adopted a set of guidelines and rules 
for the utilization of international river basins. These are known as 
‘Helsinki Rules on the Uses of the Water of International Rivers’ 
(ILA, 1966). In 1970, the Helsinki Rules were introduced to the 
UN General Assembly, which according to Biswas (1994) rejected 
them. In resolution No 2669 (XIV) of 8 December 1970, the 
General Assembly recommended the International Law 
Commission (ILC)12 to take up the study of the topic “Codification 
of the Law on Water Courses for Purposes other than 
Navigation”.  
After a long process of 27 years, ILC completed its work in 1997 
and drafted “The Law of Non-navigational Uses of International 
Watercourses” (Caflicsh, 1998). Finally, on May 21, 1997, the UN 
General Assembly adopted13 the Convention (UN, 1997) with 103 
votes in favor to only 3 against with 27 abstentions. It was 
doubtful to become truly operational (Caflicsh, 1998) and it has 
proven to be difficult, as only 15 countries ratified it 10 years later 
(Salman, 2007). However, the Convention, which had lacked the 
required 35 country ratifications needed to enable it to enter into 
force, has entered into force on 17 August, 2014.14  
As presented and reviewed in Paper III, this could be attributed to 
the controversy of the two most notable principles – the equitable 
and reasonable utilization, and obligation not cause significant harm.15 The 
principles are somewhat vaguely worded, provide little guidance 
and are prone to subjective interpretations (van der Zaag et al., 
2000; Jacobs, 2012a). Gleick (1998) argued that the principles are 
not binding and offer little concrete guidance to the problem of 
allocation of water resources in international river basins. Wolf 
(1999) noted that the relationship between the two principles is the 
                                                 

11  ILA, a respected scholarly body, is a non-governmental organization (NGO) founded in 1873 and based in 
London. Report of the ILA Committee on the Uses of the Water on International Rivers, London, 1967.  

12  The International Law Commission (ILC) – a UN legal advisory body – was established by the General 
Assembly in 1947 to promote the progressive development of international law and its codification. 

13   The UN General Assembly adopted the Convention in resolution 51/229 of 21 May 1997.  
14  The Socialist Republic of Vietnam is the last state that has ratified the Convention on 19th May, 2014.    

https://treaties.un.org/Pages/ViewDetails.aspx?src=IND&mtdsg_no=XXVII-12&chapter=27&lang=en    
15   This refers to Article 5 and Article 7 of the UN Convention.   

https://treaties.un.org/Pages/ViewDetails.aspx?src=IND&mtdsg_no=XXVII-12&chapter=27&lang=en
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manifestation of the argument between the river’s ‘hydrography 
and chronology’. The Convention provides however the general 
framework for cooperation in the international river basins.  
None of the Juba and Shabelle basin countries has signed or 
ratified the Convention (Paper I). Only two out of the 14 SADC 
countries ratified the Convention16. Despite of that, the SADC 
Revised Protocol on Shared Watercourses (see section 4.1) is 
greatly influenced by the Convention (Salman, 2001; 2007; 
Ramoeli, 2002; Jacobs, 2012a; Ramoeli, 2012; Loures & Rieu-
Clarke, 2013; Wouters, 2013). As the SADC states ratified the 
SADC Revised Protocol which contains identical key principles, 
the states expressed their consent with the Convention. The 
SADC showed therefore its willingness to enter into relation based 
on the Convention (ibid.).  
 

3.4. Upstream and Downstream Water Sharing in  
       International River Basin 

 

Water in a river system is shared by upstream and downstream 
users, which affects the patterns of urban and rural settings, the 
natural and the human environment, and all the different people in 
the basin.17 Upstream and downstream problematic issue has 
basically two dimensions; one has to do with the different 
communities and areas of the same country while the other one is 
between the countries sharing the same river system. The latter 
one concerns notably the sovereignty of the riparian States. 
Whatever happens to water and on the land in upper catchments 
affects the quantity and the quality of the water more downstream 
(Pallet, 1997; Falkenmark and Lundqvist, 1999; Elhance, 1999). So, 
the question is one of equity, which is particularly difficult to 
determine in water conflict (Wolf, 1999) and the problem is one of 
law and allocation (Wouters, 1999). In a sense, downstream 
inhabitants are ‘hostages’ of those upstream, as Falkenmark & 
Lundqvist (1997) see the “downstreamers” as the prisoners of the 
“upstreamers” since they have limited degree of freedom towards 
the passing water from upstream which is used there. As water 
moves through the landscape, it carries land use responses 
downstream (FAO, 2000). Downstream countries tend to have a 
greater stake in cross-boundary planning and cooperation of river 
basin, as they more depend on the actions of upstream countries 
than vice versa, involving quantitative issues (both flood 
protection and water scarcity) as well as water quality (Savenji & 
van der Zaag, 1998). An increasing number of rivers are reported 
more or less depleted as a result of upstream land use activities 
(Falkenmark et al., 1999) and half of world’s rivers and lakes are 
already seriously polluted (Serageldin, 1999). Wouters (1999) 
                                                 

16   South Africa (26th October, 1998) and Namibia (29th August, 2001).   
17  Rural resources are normally transferred to urban benefits, which create a conflict between the two communities. The 

primary effect to date to river basin development in tropical Africa has been to transfer the resources of rural riverine 
habitats to the urban, residential, commercial and industrial sectors (Scudder, 1988).  
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argues that in a conflict between upstream and downstream users 
the scenario at all levels (national and international) is much the 
same: the user furthest upstream controls the tap of the water 
resources, thereby subjecting downstream users to its actions. 
Since upstream human activities in the basin tend to be water-
impacting, while downstream water-related activities are water-
dependent, there is a need to discuss the principles for upstream 
and downstream particularly in the context of international 
dimension. In the absence of an acceptable legal framework, it is 
not easy to address the problem associated with the sharing of 
international rivers (Wallensteen & Swain, 1997). 
In this connection, the issue is viewed from two aspects, namely 
the two extreme principles and the more moderate principle. 
According to Wolf (1999) many of the common claims for water 
right are based either on hydrography, i.e., from where a river 
originates and how much of that territory falls within a certain 
State, or on chronology, i.e., who has been using the water the 
longest, meaning historical use. The downstream extreme claim is 
often a consequence of climate in contrary to the upstream, which 
has most probably favorable climate for which irrigation and river 
water is not always needed. In an arid or semi-arid climate, the 
downstream riparian often has old water infrastructure (Wolf, 
1999) for storage facility and river regulation due to their 
dependence mainly on irrigation. So, the principle that the rights 
are acquired through seniority of use is referred to as ‘historic 
rights’, which is “first in time, first in right”. The downstream users 
are, thus, keen to preserve into its perpetuity more senior and 
existing uses (i.e. ‘prior appropriation’ in the USA). In contrary to 
that, upstream riparian often invoke some variation of the Harmon 
Doctrine, claiming the water rights originate where the water falls 
– hydrologic right. In this context, the upstream user may require 
to justify the legitimacy of proposed new uses that may harm 
existing uses downstream. These conflicting doctrines of 
hydrography (hydrologic rights) and chronology (historic rights) 
clash along many international rivers. The more moderate 
principle, which in almost all of the disputes have been resolved 
particularly on arid or exotic streams, has not been ‘rights-based’ at 
all – neither on hydrologic nor historic use – but rather on ‘needs-
based’ (ibid.).18 The reason why negotiations move from rights-based 
to needs-based may simply be that the needs are quantifiable and/or 
definable by irrigated land, population, or the requirement of a 
specific project. It is very obvious that the rights are not 
quantifiable, because it was difficult to see the marriage between 
the law and the hydrology.  But since water in the basin belong to 
all its inhabitants, equitable use should be based on ‘needs’ rather 
than ‘rights’. However, at present there are no internationally 
accepted criteria for allocating water-crossing boundaries as a 
migratory natural resource between upstream and downstream 
users. Upstream/downstream controversies that arise from the use  

                                                 
18  Most notable examples of needs-based approach are the Nile Agreement in 1959 and the LHWP Treaty in 1986.   
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of water in international river basin are very difficult to reconcile 
and often politically sensitive, and cannot be solved through 
unilateral actions of individual countries. This causes many 
problems in application of water law, as the water moves and 
crosses to a new political boundary it meets new rules and laws 
different from the previous one. In addition, international rivers 
raise three major concerns for the riparian states – sovereignty, 
territorial integrity and national security (Elhance, 1999). The 
allocation of transboundary water resources necessitates the 
consideration of the limits of state sovereignty (GCI, 2000). For 
that reason, Wouters (1999) suggested replacing “hydro-
sovereignty with hydro-solidarity” while Falkenmark and 
Lundqvist (1999) argued that societal and ecological services have 
to been seen in a river basin perspective within a new hydro-solidarity 
thinking.  
 

3.5. Institutional Mechanisms for Common Management 
 

3.5.1. River Basin Organization (RBO) – as an Alternative  
The most appropriate geographical entity for the planning and 
management of water resources is the basin.19 Applying the 
concept of river basin, RBO is an organization that deals with the 
management of rivers, lakes, wetlands, aquifers, and land within 
the hydrological boundaries of the basin. International RBOs of 
                                                 

19   Despite being the most suitable approach, this concept has not, for political reasons, been accepted yet in 
many river basins. 

Box 3.1. An Old Story about Claim for Water Right. Prophet Ibrahim (or Abraham) lived 
about 2000 years B.C. in Mesopotamia. According to the Holy Quran and narrations by Prophet 
Mohamed (Peace be upon him), Prophet Ibrahim left his family (his wife, Hajar and his baby son, 
Prophet Ismail) in the desert of Makkah, (which is now a holy city in Saudi Arabia), where there 
was no one to keep them company, nor was there any water, for he was ordered to do so. He 
made them sit over there and placed near them a leather bag containing some dates, and small 
water-skin containing some water. Hajar went on nursing (suckling) Ismail and drinking from the 
little water she had until it was all used up. She became very thirsty and the child was crying. She 
left him on the al-Marwa hill and hurried to the nearest hill, as-Safa. She stood there and started 
looking at the valley keenly so that she might see somebody, but she could not see anybody. Going 
back and forward between the two hills, Hajar became exhausted and sat next to the baby. Then 
she heard a voice and saw an angel, Angel Jibreel, digging the earth until water flowed! She built a 
little basin around it. She scooped water with her hands, drank, filled her water-skin, and nursed 
her baby. The place from which water flowed was Zamzam. Muslims till this day drink from the 
holy water of Zamzam, and during Hajj they walk between as-Safa and al-Marwa hills to 
commemorate this event. 
Some Arabs traveling through Makkah saw bird flying around al-Marwa. That kind of bird had the 
habit of flying around water and nor leaving it. "This bird must be flying around water, though we 
know that there is no water in this valley", they said. When they arrived at the water, they found 
Hajar and asked her: "Do you allow us to stay with you?" She replied, ’Yes, but you will have no 
right to possess the water. They agreed and she was pleased by their company. The people sent for 
their families, settled there and became permanent residents. The whole valley became alive. This 
confirms that water is a source of life and a reason for settlement.             (Al-Hilâlî and Khân, 1996) 
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more limited scope have long played a role in implementing 
agreements by development and management of shared water 
resources. Many major rivers in Europe had long ago 
administratively some kind of RBO for cooperation.20 It 
sometimes happens that some of the riparian states set up 
arrangements for bilateral cooperation. The development of 
international water resources requires the services of international 
machinery on the basis of cross-border cooperation. Joint 
management of an international river basin is necessary to make 
the most effective and sustainable use of water (ICOLD, 1996).  
Ideally, the effective integrated planning and development of 
transboundary river and lake basins has similar institutional 
requirement as for a basin entirely within one country and should 
be based on the same principle. A river passing through several 
countries should be treated as a single entity for its maximum 
utilization (Swain, 1998; 1999). Therefore, integrated water  
 
management requires the simultaneous assessment of technical, 
economic, social and environmental consequences in local, 
adjacent and possibly remote catchments. RBO,21 as an 
international institution for common management of shared water 
resources, needs a strong basis of enabling environment in terms 
of political and financial commitment (Savenji & van der Zaag, 
1998) by the concerned countries as well as legal instrument, which 
mostly demands agreement between the co-basin countries. The 
commitment of riparian states should be the driving force in any 
RBO (WB, 1994). The cooperation should preferably cover the 
whole basin, as integrated management cannot achieve its full 
potential if parts of the river system are excluded (MHSPE, 2000). 
Many governments in the Developing World, where water is often 
scarce, act unilaterally to decide on their freshwater exploitation 
(Elhance, 1999). Riparians of an international basin implement 
water development projects unilaterally first on water within their 
territory, in attempts to avoid the political intricacies of the shared 
resources (Wolf, 1997a). In a situation of growing water scarcity 
countries that share river basins are naturally inclined to view 
hydropolitics as a ‘zero-sum’ game where one player’s gain is seen 
as another’s loss. The main aim of the management of shared river 
basins is to find ways of turning potential conflicts into 
constructive cooperation (opportunities), and to turn the zero-sum 
predicament into win-win proposition (solution) (Postel, 1992).  
Finding such proposition is, however, more difficult in water 
scarce regions, such as SADC and HoA, compared to more humid 
regions such as most of the EU. However, although this simple 
algebra of zero-sum may appear to be valid in the short term, it is 
deeply flawed when applied in the long term, particularly when the 
full cost of non-cooperation and loss of opportunity are factored 
into cost-benefit analyses (Elhance, 1999).  
                                                 

20   These cooperation were mainly for navigational uses.  
21   RBOs are different in terms of structure (bilateral or multilateral), scope and purpose. 
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Table 2. Analytical framework for transboundary water management 
Key Element  Detail  
1. Scope Geographical functional definition of the  

shared waters and its uses 
2. Substantive Rules Rules governing the legal entitlements  

(utilization, protection) 
3. Procedural Rules Obligation rules for cooperation, notification  

and exchange of data 
4. Institutional  
    Mechanism 

Joint institution responsible for common  
management of the resources 

5. Dispute Settlement Dispute resolution mechanisms –  
dispute avoidance and monitoring 

Source: GWP-INBO, 2012. 
 

 
From a long-term perspective, lack of cooperation in international 
river basins turns out to be a “lose-lose” game for all the players. 
Although sovereign states are inherently inclined to exploit ‘their’ 
water resources unilaterally, in the end countries are compelled to 
seek some form of cooperation, even the strongest riparian with 
weak neighbors. The notion ‘state sovereignty’ continues to be a 
major impediment to increase cooperation over shared water 
resources. Various studies have shown that regional cooperation is 
essential in optimizing the development of shared water resources 
for the benefit of all of the riparians (Swain, 1998). Basin-wide 
cooperation entails opportunities for all (GCI, 2000). 
As the problem of development and management of international 
river basin is almost one of institutional capacity (e.g. Wolf, 2005), 
the single overriding impediment for further development of 
international river basin is the lack of basin-wide organizations to 
provide planning and management.  
International mechanism of management of shared river basins is 
governed by a legal regime (Wouters, et al, 2005). Analytical 
framework identifying five key elements of the transboundary 
watercourse legal regime was developed (GWP-INBO, 2012), as 
shown in Table 2.  
 

3.5.2. Types and Functions of RBOs    
In the previous section, it was indicated that the best way to 
address and deal with the global problem of shared water 
resources is the basin approach by establishing a River Basin 
Organization (RBO). Objectives and responsibilities of the RBOs 
vary, depending on the local context, socio-economic conditions 
and history (GWP-INBO, 2012). The arrangements of the 
cooperation, which could take any shape, can have a single-
purpose (such as navigation, hydroelectric development, division 
of water, flood mitigation, pollution control etc.) or a multi-
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purpose, which can cover the overall management of water 
resources in the basin. Any arrangement, regardless the form and 
the responsibility, requires international agreement that defines its 
purpose and mandate. The arrangement may start with a very basic 
and simple structure for cooperation such as a joint technical 
committee. Chitale (1994) envisaged ideally three stages or status of 
RBOs.  
 

Stage 1: A participatory Basin Coordination Committee collecting, 
compiling and disseminating basin-wide information for assistance 
during developmental planning processes. Establishing advisory 
technical committee, with no or limited legal jurisdiction, as a first 
stage of cooperation for confidence building, stimulating mutual 
understanding and trust, and base for governments’ political 
commitment for further cooperation.  
Stage 2: After the technical cooperation, the basin states can 
establish a joint commission22 (a regular Basin Commission) with 
extensive jurisdiction and power to assist the countries to take a 
closer look at proposed development, undertake works, monitor 
plans for water use and see that uses don’t exceed water 
availability, fulfil goals etc.  
 

Stage 3: Regulatory Managerial Authority will be needed for ensuring 
an equitable supply of water and for protecting its quality. When 
the utilization of the basin’s water exceeds one half of available 
resources, monitoring will not be enough. The International River 
Basin Authority would also be answerable for policy direction to 
the joint water commission. The authority with decision-making 
and enforcement powers can then be a practical and good option 
for operational tasks such as the restoration of water quality, the 
joint development, operation and management of infrastructures. 
 
Approach similar to the above was also presented by MHSPE 
(2000). The above approaches avoid starting with a full-fledged 
organization, which might give rise to widespread apprehensions 
among basin states about their loss of territorial, administrative 
and political powers when no obvious returns are in view. 
Experience worldwide shows that the policy-and strategy-level 
responsibilities should be clearly separated from the executive 
actions and implementation programs (Savenji & van der Zaag, 
1998). The responsibilities and functions of a RBO depend on the 
objectives and the purposes that the RBOs are established for. 
According to Nakayama (2000; 2003), RBO may play one or more 
of the following roles (a) provision of common arena for member 
states to regularly meet and discuss issues related to their shared 
water resources, (b) promoting information sharing among various 
countries and agencies, (c) developing a coordinated water 
resource development and management scheme, (d) securing 
assistance from donor countries and development aid agencies, (e) 
                                                 

22  Commissions are often given the legal personality and mandate to undertake certain specific tasks. 
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resolution of conflicts among member states. World Bank (1994) 
and Pallet (1997) list more or less similar roles and functions for 
the RBO. GWP-INBO (2012) identified three broad categories of 
functions – (i) coordination and advice function; 0(ii) executive 
function (data management, information system, planning); and 
(iii) control function on implementation of the agreement.  
Hooper (2005), who presented different types and functions of 
RBOs, states that the form and the role of an RBO is closely 
linked to its historical and social context, and the functions vary 
according to the context and need for institutional development.   
 

 

3.6. Conceptual Framework for Management of Waters in 
       Shared Basins 

 

3.6.1. Integrated Water Resources Management (IWRM) and  
Integrated River Basin Management (IRBM)  
IWRM has been defined by Global Water Partnership (GWP) as a 
“process which promotes the coordinated development and 
management of water, land and related resources, in order to 
maximize the resultant economic and social welfare in an equitable 
manner without compromising the sustainability of vital 
ecosystems” (GWP-INBO, 2012). Integrated approach was 
necessary as water is a multifunctional resource which entails a 
whole range of different uses with competing claims. The 
IWRM23, which calls for more integrated approaches both at the 
level of the resource and at an actor level (Dombrowsky, 2007), 
has now been accepted internationally as the way forward for 
efficient, equitable and sustainable development and management 
of the world's limited water resources and for coping with 
conflicting demands. 24 Despite of its advantages, IWRM is not yet 
effectively implemented. The reason why full IWRM still remain 
less implemented is largely due to lack of systematic approached to 
better address complex wate resources systems (Castelletti & 
Soncini-Sessa, 2007).  
There are many interdependent components in river basins. Any 
activities in the basin can have adverse effects on the status of 
water and its ecology, as well as having potential regional, social, 
environmental, and economic implications. Management practices 
that respond only to a single water use, a single population 
segment, or a single sector may disturb other uses, populations, 
and sectors (Lee & Dinar, 1996). Therefore, all critical components 
need to be included into the planning process for the watercourses 
and their catchments. This approach can be called Integrated River 
Basin Management (IRBM) and can be defined as a "process of 

                                                 
23  IWRM was developed as a response to traditional approaches to water resources management which primarily 

relied on narrow engineering and sectoral solutions (e.g. Hartje, 2002). The concept has been promoted as 
central answer to the question of how conflicts can be avoided, and water resources, including international 
waters, should be managed (Dombrowsky, 2007) 

24    http://www.un.org/waterforlifedecade/iwrm.shtml. 
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coordinating conservation, management and development of 
water, land and related resources across sectors within a given river 
basin, in order to maximize the economic and social benefits 
derived from water resources in an equitable manner while 
preserving and, where necessary, restoring freshwater ecosystems 
(GWP, 2000; WWF, 2003). The concept of IRBM is not 
necessarily new (e.g. Teclaff, 1967; Kneese & Bower, 1968), and 
gained new momentum in the last decades, as it closely became 
linked to the notion of IWRM. IRBM advocates the use of river 
basin as water resources planning and management units. The 
main objective of the IRBM is to establish a balance between the 
existing natural functions of the river system and the developed 
aspects of the system, taking ecological, social and economic 
development into account at a river basin scale. The approach is 
thinking basinwide and acting locally (Falkenmark & Lundqvist, 
1995). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

     Figure 4. The classical temple of sharing international waters.  
 

3.6.2. Conceptual framework for IRBM   
Savenije and van der Zaag (2000) have proposed to use the 
metaphor of a classical temple for the sharing and management of 
international water resources (Fig. 4). In their model, IWRM, with 
physical and non-physical dimensions of the resources, is the 
foundation supporting the sharing of international water resources 
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the roof of the temple. There are three pillars, one political, one 
technical and one institutional, representing the necessary elements 
for sharing and management of international water resources. The 
political pillar is needed to provide an enabling environment, 
creating opportunities for sectoral and cross-border integration, 
and international cooperation. The legal-institutional pillar 
comprises institutions and legal instruments developed at the 
national and international level. Within the frames of this pillar, the 
establishment of river basin organizations is of key concern. The 
authors argue that there is a need to establish two types of 
organizations, one regulatory (at the policy level) and one 
developmental (at the implementation level). The technical or 
operational pillar is the starting point which builds trust, 
confidence and reliable information base, and contributes to the 
establishment of the required enabling environment. This pillar is 
regarded as central for the success of the management of 
international river basins; if any of the outer pillars is weak or 
damaged, the technical pillar may bear most of the load.            

This model will be used to analyze how the conceptual 
framework fits in the the case study river basins in the thesis.  

 

4. THE SADC AND HOA REGIONS 
 

4.1. The SADC Region  
 

4.1.1.   Introduction to SADC Region of Africa 
The southern African region of SADC comprises 15 member 
states (Fig. 5).25 SADC, which replaced SADCC,26 was established 
at summit in Windhoek, Namibia in 1992, signing the SADC 
Treaty, which came into force in 1993 (Cillers, 1995). All states, 
except South Africa, are new states established after the World 
Water II and the colonization. After the collapse of apartheid and 
democratic change, South Africa was allowed to become a 
member of SADC (Kranz & Vidaurre, 2008).        
 

                                                 
25 These are Angola, Botswana, DRC, Lesotho, Madagascar, Malawi, Mauritius, Mozambique, Namibia, 

Seychelles, South Africa, Swaziland, Tanzania, Zambia and Zimbabwe. http://www.sadc.int/member-states. 
The SADC countries are also characterized by sharp variations in size, population, and economic standards, 
as well as water availability and use. 

26  See Paper I. The origins of SADC lie in the 1960s and 1970s, when the leaders of majority-ruled countries and 
national liberation movements coordinated their political, diplomatic and military struggles to bring an end to 
colonial and white-minority rule in southern Africa. The immediate forerunner of the political and security 
cooperation leg of today's SADC was the informal Frontline States (FLS) grouping, initiated in 1970s by 
Zambia and Tanzania. The Southern African Development Coordination Conference (SADCC) was the 
forerunner of the socio-economic cooperation leg of today's SADC. The adoption by nine majority-ruled 
southern African countries of the Lusaka declaration (Southern Africa: Towards Economic Liberation) on 1 
April 1980 paved the way for the formal establishment of SADCC in 20th July, 1981 (SADC Treaty, 1992). 
Going through a long process, the establishment of the SADCC (1981) and SADC (1992) were politically 
motivated, with the objective shared by the Southern African states of creating an institutionalized common 
front against apartheid South Africa in an attempt to combat South Africa’s military aggression and economic 
hegemony (Jacobs, 2012b) and to reduce economic dependence on South Africa. Namibia joined after its 
independence in 1990.  

http://www.sadc.int/member-states


Sharing Water in Africa 
 

25 

 
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    
Figure 5. SADC Member States. Source: www.sadc.int 
 

                      4.1.2. The SADC – a regional economic cooperation    
The overall aim of the SADC is to achieve regional economic 
integration and cooperation, eradicate poverty and promote peace 
and security (SADC Treaty, 1992). The main objectives of SADC 
are to achieve development, economic growth, and to enhance the 
standard and quality of life of the peoples of Southern Africa, and 
support the socially disadvantaged through regional integration, 
built on democratic principles and equitable and sustainable 
development. Due to its structures and achievements, which 
includes 27 legally binding protocols dealing with different issues 
such as Development, Defense, Trade etc., the SADC appears to 
be the most structured and organized regional cooperation in the 
entire African continent (Paper II). The region experienced high 
levels of political distrust between states as a result of colonialism 
and apartheid (Jacobs, 2012b) and the Cold War has affected it 
negatively. After the formation of the SADC, the region has 
however a higher degree of cooperation over its shared 
watercourses.  
As water had a role as a factor in shaping the regional organization 
(Kaniaru, 2010), the SADC Water Division is tasked with overall 
coordination, facilitation and management of the water related 
programs in close collaboration with the member states under the 
guidance of the SADC Revised Protocol on Shared Watercourse. 
The Water Division is also responsible for increasing and 
facilitating cooperation in water issues.  

 

http://www.sadc.int/
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4.1.3. Water Resources in SADC   
One of the major characteristics of the SADC region is the 
presence of a large number of international rivers. The SADC, an 
arid to semi-arid region (Ashton, 2000b), has 15 international 
rivers (Moyo & Tevera 2000; Elmi, 2001; Paper I). The region’ 
most available water resources, which are unevenly distributed, 
exist in these shared river systems. It is estimated that about 70% 
of the water resources in the SADC region are shared by more 
than one country (SADC, 2005).  
Water scarcity is a growing concern with population growth and 
associated demands for variety uses increasing stress on limited 
water resources. The population growth, causing demographic water 
scarcity, when viewed in terms of available water resources, will 
mean that by the year 2025, southern Africa will have a high level 
of 'water competition' in the region (Falkenmark, 1989). 
Falkenmark defines this level of competition as being one of 
"chronic scarcity". Most of the region’s countries are moving from 
water stress to water scarcity27 conditions or absolute scarcity 
conditions. As water becomes an increasing scarce resource in the 
region, competition for shared water resource will intensify 
(SADC, 1999). Applying Falkenmark’s (1989) water scarcity index 
(WSI)28 to southern African countries, many countries will face 
inadequate freshwater supplies within the next 10 years, including 
Botswana, Namibia, Malawi, Mozambique, South Africa, Tanzania, 
Zimbabwe and Lesotho.29   
While van Wyk (2000) asserts that the agricultural sector employs 
70% of the region’s population, comprises 35% of its GDP and 
generates 30% of its foreign exchange, water from rivers is used 
for a broad range of different economic purposes including 
irrigation and hydropower generation. The water resources are 
vital for sustainable economic and social development of the 
region. In addition, it is recognized as an important contributor to 
the SADC goal of “attaining of an integrated regional economy” 
(SADC, 2007). Water in the SADC region is potentially the engine 
of regional economic and social development, as its exploitation 
became the primary economic factor shaping the political 
economy of the region. The goal of SADC - “the attainment of an 
integrated regional economy on the basis of balance, equity and mutual benefit 
for all Member States”, with three key SADC objectives – poverty 
reduction, food security and industrial development (SADC, 2005), 
require and can best be achieved through development and 
                                                 

27   Several parallel types of water scarcity exist (FAO, 2000). These are (i) climatic water deficiency, (ii) green 
water scarcity in the soil and (iii) blue water scarcity, which has variables such as use-to-availability ratio 
(technical water scarcity) and demographic water scarcity. 

28   The index is based on the number of individuals that are jointly dependent on the water support food security 
and cash crops, and for water supply of households and industries in terms of individuals per available flow 
unit. One flow unit is equal to one million cubic meters of water per year (Falkenmark, 1989). 

29   In the region, the water that remains as surface runoff after evapotranspiration is estimated in order of 600 
000 Mm3 per year, excluding Democratic Republic of Congo (DRC), of which 60% or 360 000 Mm3 is 
feasible for use (Heyns, 1993). DRC has (1 019 000 Mm3) more water available than the rest of the region 
(Gardner-Outlaw & Englemen, 1997). All basin countries of the Limpopo and Orange-Senqu are in the 
Falkenmark’s list of countries facing water crisis.   
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effective management of the region’s water resources, which are 
mainly shared. The region’s countries are faced by a wide range of 
challenges in water sector, and have long ago joined the list of the 
water scarce countries (Falkenmark, 1989).  
In 2005, the SADC succeeded to develop a Regional Water Policy 
(RWP), on the basis of the IWRM principle (SADC, 2005). The 
RWP adopts a river basin approach, which particularly applies to 
the region’s shared watercourses. The RWP provides the policy 
framework and strategy for sustainable, integrated and 
coordinated development, utilization, protection and control of 
national and transboundary water resources in 
the SADC region (SADC, 2006). The heavy reliance on water by 
the region’s economy leads one to consider the strategic 
ramifications of transboundary water resource management. 
SADC has also developed a Regional Water Strategy (RWS) 
promoting joint planning at the basin-level and 
the development of River Basin Management Plans that allow 
for benefit sharing, competitive advantage and equitable use, 
attempt to balance economic development amongst states 
(SADC, 2007). In order to put the policy and strategy into 
operation, SADC developed a Regional Strategic Action 
Plan (RSAP) on Integrated Water Resources Development and 
Management (IWRD&M), which is the sectors’ implementation 
plan (SADC, 2010). In addition, the SADC states have got through 
national water reforms.   

 
4.1.4. The SADC Revised Protocol of Shared Watercourses 30    

In a context of greater socio-economic development in SADC, 
the states realized that cooperation over the shared water 
resources is necessary to meet future competing demands in a 
water scarce region. The first SADC Protocol on Shared 
Watercourse Systems (as it was then called) was signed in 1995 in 
Pretoria, South Africa. The 1995 Protocol originated from the 
Zambezi Action Plan (ZAMPLAN), which was developed in 1987 
under the stewardship of the UNEP with participation of basin 
countries of the Zambezi River (Nakayama, 1999). The revision of 
the 1995 Protocol was influenced by two main factors (Elmi, 2001; 
Paper I; Jacobs, 2012a): (1) some member states had reservation 
about the contents of the Protocol; and (2) the adaptation of the 
UN Convention in 1997. The Protocol was then revised and the 
SADC Revised Protocol on Sharing Watercourses was adopted by 
all SADC states in 2000 (Protocol, 2000). The Revised Protocol, 
which serves as a unique framework agreement for the 
management of transboundary basins in Africa, came into force in 
2003 after ratifications.   
As a result of the SADC Revised Protocol, which became a major 
factor driving the process of regionalization of the river basins 
(Ramoeli, 2012); the riparian states of the rivers are committed to 
                                                 

30  The SADC Treaty defines ”Protocol” as an instrument having the same legal force as the Treaty (SADC 
Treaty, 1992).  
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develop multilateral river cooperation for their shared basins. 
Fostering closer cooperation through regional integration, the 
Revised Protocol is the primary legal instrument guiding 
cooperative use of shared watercourses. This policy document has 
given rise to several regional plans and strategies including the 
RWP, the RWS, and the RSAP I and II that together have 
provided the roadmap for the implementation of the SADC 
Revised Protocol. Being a significant step towards averting 
potential water conflicts and developing close cooperation for a 
sustainable, coordinated, and equitable utilization of Southern 
Africa's shared watercourses (Salman, 2001), the Protocol is one of 
the region’s most important policy documents.  
The SADC Revised Protocol empowered member states to 
establish joint organizations for the management of transboundary 
river systems and lays down principles for cooperation in using 
shared watercourses. It took just three years to ratify the SADC 
Revised Protocol, while the UN Convention came into force after 
seventeen years. Establishment and strengthening of River Basin 
Organizations is seen as a direct effort in the implementation of 
the Revised Protocol. The region is moving from mostly bilateral 
agreements toward a river basin approach. 
The Revised Protocol is more specific and stronger and adheres to 
the basic principles on water resources management presented in 
international accepted rules, i.e. the UN Convention. As the 
Revised Protocol has drawn considerable from the UN 
Convention (ibid.; Chazournes et al, 2013), it fits in the UN 
Convention which is the overall umbrella of global framework for 
international water laws (Fig. 6). While any international agreement 
on shared watercourses in the SADC region should comply with 
the SADC Revised Protocol. The SADC member states’ national 
legal systems on water may also be in harmony with the 
agreements on shared river basins. This is the SADC vision 
towards water.   
 

 
 

 
 

 
 
 
 
 
 
 
 
 

Figure 6. Model for Interaction between the UN Convention, the SADC 
Revised Protocol and Basin Agreements. 

UN Convention on the Laws of Non-Navigational  
Uses of International Watercourses, 1997. 

Agreement on Shared River  
Basin in SADC 

    
 SADC Revised Protocol on Shared 

Watercorses 2000  
     



Sharing Water in Africa 
 

29 

4.2. The HoA Region  
 

4.2.1. Introduction to the Horn of African Region (HoA)  
The HoA region is located in northeastern part of the continent. 
Referred to in ancient and medieval times as Bilad al 
Barbar ("Land of the Berbers" which is the Somali Peninsula) 
(Fage et al, 1977), the Horn of Africa is considered by many as 
denoting the region comprising Eritrea, Djibouti, Ethiopia and 
Somalia (Joireman, 1997; Hodd, 2002). Others regarded as the 
Greater Horn of Africa which comprises eleven countries 
(Mengisteab and Bereketeab, 2012).31 The best way to approach 
the region is, may be, its regional organization, Intergovernmental 
Authority on Development (IGAD), with its eight member 
countries – Djibouti, Eritrea, Ethiopia, Kenya, Somalia, 
South Sudan, Sudan and Uganda (Fig. 7).                                                         
However, the study in this thesis focuses on three of the IGAD 
member states – Ethiopia, Kenya and Somalia which share the 
Juba and Shabelle basins.                                                                     
 

4.2.2. The Region’s Potential Resources 
The HoA region is geographically located in a very strategic 
position on the globe. In the region, there is a significant diversity 
in terms of ethnic communities, cultures and climate. At local    
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Figure 7. Map of the IGAD States in the HoA region. 
 

                                                 
31  Burundi, Djibouti, Eritrea, Ethiopia, Kenya, Rwanda, Somalia, South Sudan, Sudan, Tanzania and Uganda.  

http://en.wikipedia.org/wiki/Barbara_(region)
http://en.wikipedia.org/wiki/Barbara_(region)
http://en.wikipedia.org/wiki/Berber_people
http://en.wikipedia.org/wiki/Ethiopia
http://en.wikipedia.org/wiki/Somalia
http://en.wikipedia.org/wiki/Djibouti
http://en.wikipedia.org/wiki/Eritrea
http://en.wikipedia.org/wiki/Ethiopia
http://en.wikipedia.org/wiki/Somalia
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level, resources such as grassland and water are scarce, as main 
socio-economic activities depend largely on livestock and 
subsistent agriculture. Not only its important geopolitical location, 
cultural and ethnic diversities, which give the region its importance 
to trade and global communication, the region has also gathered all 
kinds of natural resources which are vital for modern economy. 
These include oil reserves, mineral and marine resources, water 
and agricultural land, sites suitable for tourism etc. The region has 
also the world’s largest animal communities (Markakis, 1998; 
Bernstein, 2009). With its long coast lines in the Indian Ocean and 
the Red Sea, the region possesses also a number of ports which 
could be gateways to the rest of the world.                                                                 
Despite of its potential economic resources, the region can be 
characterized as the most deprived and poorest region in Africa, if 
not in the world (Sharamo & Mesfin, 2011; Närman, 2012) and is 
hampered by prolonged conflicts and crises.  

 
4.2.3. Crises and Conflicts in the HoA reg ion  

The HoA is a volatile region engulfed by three interrelated crises 
(Mengisteab and Bereketeab, 2012) – devastating conflicts, 
economic poverty and degrading environment. The HoA countries 
– Djibouti, Eritrea, Ethiopia, Somalia, Sudan and Uganda32– have 
experienced both intra- and interstate conflicts (Borchgrevink & 
Sande Lie, 2009). The HoA is the most conflict-ridden region in 
the world with conflicts – exacerbated by external interference and 
accompanied by widespread human rights violations – raging 
sometimes simultaneously within and between states (ibid., Touval, 
1963; Healy, 2008; Shinn, 2009; Sharamo & Mesfin, 2011; Asefa, 
2014). During the last two decades, the region experienced one 
collapsed state and the birth of two new independent states and 
one unrecognized but self-declared state.33 Almost all conflicts can 
be traced to the weakness and failure of the state to integrate its 
peripheries (Borchgrevink & Sande Lie, 2009) and the collapse of 
states in the region is reinforced by external factors (Lyman & 
Morrison, 2004). In addition to the armed conflicts between the 
states in the region34, which cause loss of large numbers of lives, 
the region experiences also natural disasters such as droughts, 
famine, floods and environmental degradation. The crisis have 
together turned the region into a continuously zone of 
humanitarian crisis. The region’s prolonged conflicts and crises 
link together into very complex pattern and it seems to be difficult 
to change the conditions.  

                                                 
32  Kenya, which has a border conflict with Somalia, sent its national troops to Somalia in 2011 to combat with 

the Al-Shabaab.  
33  After 1991, Somalia is a failed state, while Eritrea and South Sudan became new independent states in the 

region in 1993 and 2011 respectively. Somaliland, a self-declared state from the rest of Somalia in 1991, did 
not yet get international recognition.   

34  No country in the region that did not have a war or conflict with its neighbor. The region has also experienced 
proxy wars.  
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Due to its social, political and economic interdependences, the 
HoA region forms “a security complex” (Buzan, 1991; Buzan and 
Wæver 2003; Healy, 2008; Sharamo & Mesfin, 2011), particularly 
during the last decade as a result of the ever increasing violence in 
the region.35 Crisis in Somalia has been regionalized and the 
country’s stability became an urgent matter for the purpose of 
international peace and security.   

  
4.2.4. The Role and Impacts of Global Politics on the Region   

To have future perspective, one needs to look back the history. 
The region has experienced several global political changes. These 
include colonialism which has had significant impacts on the 
hydropolitics in the regions. The colonial powers demarcated the 
region’s borders which led the region into prolonged and 
unresolved border disputes and inter-state wars. The seeds of the 
region’s armed conflicts between the states were therefore to a 
large extent planted by the European colonial powers (Chege, 
1987). In 1970s and 1980s, the region was a theatre where the Cold 
War rivalries were played out, and tensions spilled over into intra-
state political crisis and civil wars (Borchgrevink & Sande Lie, 
2009). The effects became that more fuel were put on the burning 
fire of the border conflicts.36 Today, the region becomes one of 
the battlefields of the US-led “Global War on Terror” and the 
accompanying struggle to contain terrorism37 and radical Islam. 
These historical and current global geopolitical ramifications have 
badly impacted the region’s internal relations. Unfortunately, 
downstream Somalia is the country that could be considered to be 
the loser of these three external political interventions. During the 
colonial era, Somali communities lost territories to neighboring 
countries as a result of the border demarcations;38 during the Cold 
War, Somalia lost the war with Ethiopia, and in the current War on 
Terror, Somalia was occupied by army troops of the rival 
neighboring countries in the name of War on Terror.39 These 
issues overshadow the required cooperation for the potential 
regional economic integration and development.  

                                                 
35   A central theoretical approach for understanding regional patterns of conflict is the Regional Security Complex 

Theory, developed by Buzan and Wæver (2003). Buzan (1991) originally defined a ‘regional security complex’ 
as ‘a group of states whose primary security concerns link together sufficiently closely that their national 
security concerns cannot reasonably be considered apart from each other’. The Regional Security Complex was 
later defined as a pattern of rivalry, balance of power and alliance configuration among the main powers 
within a given region including the impacts of penetration by external powers (Buzan & Wæver 2003).  

36  Asefa (2014) argues that Ethiopia and Somalia are victims of the Cold War. The entire region is again victims 
of the terrorism and the War on Terror.  

37  According to Lyman and Morrison (2004), the HoA region is greatly affected by the terrorism and gained 
attention as a possible haven for al-Qaeda.     

38  Touval (1963) has long ago stated that the conflict between Somali nationalism and the interest of the 
neighboring countries is by itself dangerous for the peace of the Horn of Africa, and this danger is greatly 
increased by the involvement of a number of more distant foreign countries in the affairs of the region.   

39  Ethiopian and Kenyan national army troops are officially in Somalia since 2006 and 2011 respectively to 
combat with the Al-Qaeda linked terrorist group of Al-Shabaab (Borchgrevink & Sande Lie, 2009; HIPS, 
2014). These countries have also accused to have other hidden agenda (ibid.) as they have border conflicts 
with Somalia since 1960.   
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4.2.5. Intergovernmental Authority on Development (IGAD) 
The IGAD in Eastern Africa was created in 1996 to supersede the 
Intergovernmental Authority on Drought and Development 
(IGADD) which was founded in 1986 in response to the recurring 
and severe droughts and other natural disasters and desertification 
between 1974 and 1984 caused widespread famine, ecological 
degradation and economic hardship in the region (IGAD, 
2010a). As the individual countries efforts to cope with the 
situation was not enough, the magnitude and extent of the 
problem argued strongly for a regional approach to supplement 
national efforts. Before launching the IGADD, the countries - 
Djibouti, Ethiopia, Kenya, Somalia, Sudan and Uganda - took 
action through the United Nations to establish an 
intergovernmental body for drought control in their region. Eritrea 
became the seventh member in 1993. In 1996 the assembly of 
heads of state and government established a revitalized IGAD 
with a new name "The Inter-Governmental Authority on 
Development" and with expanded scope of regional cooperation. 
Recently, South Sudan joined as part of the IGAD member states. 
The three main areas of focus are (i) Food security and 
environment, (ii) Economic cooperation and integration, and (iii) 
Peace and security (IGAD, 2009).  
IGAD was described as a weak regional organization (Buzan & 
Wæver 2003; Borchgrevink &Sande Lie, 2009; Sharamo &Mesfin, 
2011) which has not been successful in its programs (Mengisteab 
& Bereketeab, 2012). Functioned mostly as a security forum, 
IGAD involved in conflict resolution attempts for both Somalia 
and Sudan since 1998 (El-Affendi, 2000; 2001), although the 
conflicts are still ongoing.40 IGAD is the least functional, least 
developed and least effective of the Regional Economic 
Communities (RECs) (Healy, 2011). The reason is that the 
member states are weak in many different terms (ibid.; El-Affendi, 
2000; 2001; Borchgrevink & Sande Lie, 2009) and the organization 
has been very much donor-driven and donor-dependent (ibid.; 
Mengisteab & Bereketeab, 2012). The IGAD countries make their 
national plans which end at the border, no country want to extend 
its plans and views beyond the border and this is an obstacle 
(Mahboub, 2013). If the region’s wars, proxy wars and border 
conflicts would have not been in place, the region’s severe and 
recurrent droughts could have been enough to pull the countries 
together more seriously, and the IGAD framework could lead to 
more benefits for the countries.  
 

4.2.6. The Region’s Water Scarcity  
Over the last half a century the region’s temperature has shown a 
rising trend while rainfall has had a decreasing trend (Ouma, 2008). 
During the same time period, large parts of the region have faced 
                                                 

40  Eritrea suspended its IGAD membership in 2007 because of its conflict with Ethiopia over Somalia. So, the 
number of IGAD member states is now seven including with South Sudan, which is in a civil war since 
December, 2013.  
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rapid rates of degradation, in the form of deforestation, loss of 
vegetation and biodiversity, increased soil erosion, desiccation, and 
desertification (Mengisteab, 2012). The region, with about 60% of 
its land classified as arid (Knips, 2004), which is prone to extreme 
climate events such as droughts and floods, has been most 
seriously affected by the adverse impacts of global climatic changes 
(Mengisteab, 2012). The region has the highest climate variability 
in terms of droughts41, floods and untimely rainfall patterns, yet 
the least institutional capacity to build resilience.42 
As the region’s people are mainly peasant and pastoral nomadic 
communities, the economy is mainly dependent on availability of 
rainwater (IGAD, 2010b). With a total population of 190 million 
in 2005 (UNDESA, 2005), which is expected to reach or even 
exceed 300 million in 2025 (WRI, 2003), the region has the largest 
pastoral communities following an annual cycle in search of 
grassland and water. Although the people have adapted to 
changing ecological circumstances, the rate of climate change 
affected them very severe leading to increased pressure on the land 
and water resources. This caused environmental degradations. As a 
result, famines caused by droughts appear to reoccur at faster rates 
than in the past. Water scarcity is a growing concern and by the 
year 2025, the Horn of Africa will have a very high level of 'water 
competition' which was defined as being one of "chronic scarcity” 
(Falkenmark, 1989), which means that development should not be 
based on water. The region’s countries face inadequate freshwater 
supplies within the next 10 years (ibid.; Gardner-Outlaw and 
Engelman, 1997). This lack of water will severely constrain food 
production, ecosystem maintenance and economic development 
among other needs and uses. Pollution of freshwater resources is 
an ever increasing threat in the region (EPA; 2003; UNEP, 2004; 
EAE, 2005; IGAD, 2010b). 
The availability of water in IGAD region is highly variable because 
of pronounced differences in distribution in rainfall. Except the 
Ethiopian Highlands, the region has very limited supply of water. 
The region has 15 shared watercourses, which contain most of the 
region’s water resources (Elmi, 2014c). Most of the region’s rivers 
originate in the Ethiopian Highlands (ibid.). As water becomes an 
increasing scarce resource in the region, competition for shared 
water resource will intensify (ibid.). Even though the IGAD states 
appear to be independent of each other through their shared 
rivers, there are no agreed principles for cooperation over the 
rivers.  
Although drought as a water-related issue was the root cause of 
IGAD, no development has been made on the region’s water 
sector, which continues to play a major role in the livelihood of the 
                                                 

41  The year 2011 the region has exprienced worst drought for 60 years besetting Djibouti, Ethiopia, Kenya, 
Somalia and Uganda and causing the most severe food crisis in the world (FSNAU, 2011; UN, 2011). Over 
13 million people are severely affected and in urgent need of humanitarian aid (OCHA, 2011). 

42   See GWP website: http://www.gwp.org/en/gwp-in-action/Eastern-Africa/. From 1961-2004, 18 floods and 
12 droughts have been recorded in Somalia, killing and affecting large number of people (Columbia 
University, 2005). The country experienced several severe droughts and devastating floods during last decade.  

http://www.gwp.org/en/gwp-in-action/Eastern-Africa/
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region’s communities. It is certain that it requires that the member 
states first develop a national water policy which could be the base 
for a regional water program. The IGAD’s newly launched the 
Inland Water Resources Management Program (INWRMP), which 
aims at strengthening national and regional water management 
capacities.   
Despite of its water scarcity, the IGAD region is yet to fully 
maximize the use of its water resources in the shared river systems, 
as there is un-utilized irrigation potential. There is still potential for 
improved water supply for enhanced agricultural production, 
hydropower generation, provision of safe drinking water and 
environmental conservation. Besides the insecurity issue, low 
institutional capacities and inadequate policies, sector’s major 
constraints include lack funds and data necessary for planning and 
development.  
 

        5. THE CASE STUDY RIVER BASINS 
 

5.1. The Limpopo River Basin                                            
 

Vasco de Gama anchored off, and visited, the mouth of the  
Limpopo River in 1498 more than 500 years ago.  

 

5.1.1. Physical and Hydrological Aspects   
The Limpopo river basin (Fig. 8) with a draining area of 408 250 
km² is shared by Botswana, Mozambique, South Africa and 
Zimbabwe in southern Africa (LBPTC, 2010). With a travel 
distance of 1 770 km from the confluence of the Marcio and 
Crocodile43 tributaries in South Africa to the Indian Ocean at Xai 
Xai town, in Mozambique, the river forms parts of the border 
between Botswana and South Africa, then the entire border  
between Zimbabwe and South Africa, before passing into 
Mozambique at Pafuri. The Shashe, a tributary of the Limpopo, 
forms the border between Botswana and Zimbabwe. Before 
entering into the Indian Ocean, the river flows in a semicircular 
course and crosses a broad floodplain in Mozambique, the most 
downstream. The river comprises of 23 large tributaries (Boroto & 
Görgens, 1997), mostly in South Africa. Table 3 shows area and 
land share.   
In Table 5.1, although Zimbabwe occupies the least area of all, it 
has the highest percentage of its total land area within the 
Limpopo Basin. However, South Africa has in terms of land area 
the largest share of the Limpopo Basin, occupying a greater part of 
its total area. The basin drains parts of Gautheng, North West and 
Mpumalanga as well as the whole Northern Province of South 
Africa (DWAF, 1997). In the case of Botswana, the basin occupies                                                                                                

                                                 
43  The Crocodile tributary runs from an altitude of about 2 300 m in the vicinity of the mountainous  
       Witwatersrand “Ridge of  White Waters” region of northern South Africa.   
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             Figure 8. Map of the Limpopo River Basin. 

 
an important area in the eastern part of the country, where large 
human settlements exist including Gaborone and Francistown. In 
Mozambique, the basin occupies southern part, where large 
agriculture activities and human settlement exist.  
The basin’s climate ranges from tropical dry savannah and hot dry 
steppe to cool temperatures in the mountainous areas. With its 
different climate areas, the rainfall is highly seasonal and unevenly 
distributed spatially. The average rainfall is 530 mm/a, ranging 
from 1 200 mm to 200 mm/a, while the average evaporation is 1 
970 mm/a, (DNA, 2010; Boroto & Görgens, 1999). The 
mountainous areas in South Africa receive the highest rainfall, 
while the lowest rainfall is found along the South Africa–
Zimbabwe border, with the basin’s evaporation rate of over 2 400 
mm/a (DWD, 1995; WRC, 1994).                                         

 
            Table 3. Area and land share of the Limpopo Basin 

 
Basin State 

Basin area Land area 
Area in the 
country (km²) 

Percent in the 
country (%) 

Country’s total 
area (km²) 

Percent in the 
country (%) 

Bostwana  81 400 20 528 000 14 
Mozambique  79 800 20 799 380 10 
South Africa  184 150 45 1 220 912 15 
Zimbabwe  62 900 15 390 757 16 
 408 250 100 2 993 049 14 

             Source: DNA, 2010; Elmi, 2001. 
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The mean annual runoff (MAR) of the Limpopo River is in 
conflict. It was estimated to 5 500 Mm3 of water (Pallet, 1997; 
SADC, 2010), while others (Conley, 1995; Heyns, 1995; LBPTC, 
2010) note that the MAR is 7 330 Mm3. Contribution to the MAR 
by each riparian country is also disputed (Turton, 2003b) as there 
is conflicts in runoff (MAR) between data sources (LBPTC, 2010). 
However, South Africa contributes about two-thirds of the total 
annual river runoff (WRC, 1994; Boroto & Görgens, 1997; Savenji 
& van der Zaag, 1998). As the runoff variability of the river 
systems is an important hydrological parameter, the Limpopo 
river’s runoff variation is very high (UN-HABITAT/UNEP, 2007; 
Mhizha et al., 2011). In addition, it was found that there are 
significant transmission losses (JPTC, 1991a) which mainly occur 
along the main stream of the river and amounts to 1 982 Mm3 
(Boroto & Görgens, 1999). Future water development project on 
the main stream should accommodate these losses.  
In a region with very high sediment yield (WRC, 1994), the 
Limpopo’s sediment discharge into the Indian Ocean was 
estimated to 33 million tons per year (Huges & Huges, 1992). The 
major cause of it is a result of soil degradation due to the land 
clearing for cultivation (Chenje & Johnson, 1994). Eroded soil 
during high rainfall periods causes siltation in rivers, damaging 
aquatic habitat and reducing dam storage capacities.  
The flow of the Limpopo main stream is not perennial (Boroto & 
Görgens, 1997; Pallet, 1997) and runs dry in the cold season even 
in years with normal rainfall, whereas this was not the case before 
1975 (Carmo Vas & Lopes Perrira, 2000). Flow of main stream of 
the Limpopo River has been seriously depleted due to river 
regulation and is now reduced to a small stream in a sand bed for 
most of the year (Pallet, 1997). This is due to the high potential 
evaporation rate exceeding precipitation and the high level of 
water withdrawal in upstream areas.  
Severe and prolonged droughts with high risk of occurrence have 
also affected the basin negatively (INGC, 2003).44 As a 
consequence, the basin is characterized by hydrological extremes 
(Conley, 1994) and water deficit (Pitman, 1994). The basin has also 
suffered a number of devastating floods (particularly downstream 
Mozambique) and severe droughts (UN-HABITAT/UNEP, 
2007). 
 
 

                                                 
44  Cyclone Eline and torrential rains caused the Limpopo River to overflow its banks in January – February 

2000, when the river flow suddenly raised. As the river experienced its worst flooding in 150 years (INGC, 
2003), although the crisis was regional, Mozambique was hardest hit. News on TV’s all over the world 
showed how people trapped on the roofs of their houses and in trees, difficult to rescue them. Floods made 
hundred thousands of people homeless, while hundreds of them died. South African Defence Force took a 
leading role in the efforts to evacuate the victims of the floods. Flooding of the Limpopo River led to 
catastrophic conditions in the city of Chokwe where an estimated 25 000 people remain stranded on the tops 
of houses. A Mozambican woman gave birth on a tree above the floodwater. Chokwe, which during the flood 
totally became under water, is a town located just downstream of the confluence of the Limpopo River and 
its largest tributary – the Olifants.  
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5.1.2. River Water Development Aspects   
Although characterised by diverse economies with considerable 
macro-economic variability (ibid.), all the Limpopo Basin countries 
have dominantly agriculture as their main sectoral activity for their 
water use (DNA, 2010). However, in Botswana, urban and 
industrial water supply is the largest and fastest growing sector of 
water use in the basin (ibid.) while South Africa is also 
experiencing the same. South Africa has the most developed and 
diversified economy in the basin while Botswana maintained the 
highest average economic growth rate. Within the basin, Botswana 
and South Africa are economically strongest, while Zimbabwe is 
weaker and Mozambique lags behind. The basin links however 
three of the four economically developed SADC states, i.e. South 
Africa, Botswana and Zimbabwe (Turton, 2003b).   
The basin’s population was previously estimated to 14.5 million 
(DNA, 2010) but in 2013, it was published that the basin’s 
population is over 18 million (LIMCOM, 2013), as shown in Table 
4. Despite the fact that South Africa dominates the basin in terms 
of population, considering each individual country, it is observed 
that Botswana has the highest percentage (59%) of its population 
in the basin. 30% of the South African population lives in the 
basin. 
The Limpopo water resources have been developed for variety of 
uses (Paper I). The main purposes of dam projects are for 
irrigation, domestic water supply and hydropower generation, as 
they may also function as flood mitigation structures. In contrary 
to the Limpopo main stream, where no dams have been built 
(Boroto & Görgens, 1999), many major dam projects have been 
implemented on the tributaries in all basin countries (Elmi, 2001). 
In the basin, 47 large dams with a storage capacity of more than 12 
Mm3 have been build; 6 in Botswana45, 1 in Mozambique, 29 in 
South Africa and 11 in Zimbabwe, with a total storage capacity of 

            
Table 4. Population in the Limpopo Basin  

 
 

             
 
 
 
 
 
 
 

Source: LIMCOM, 2013. 

                                                 
45  Botswana has recently completed construction of two major dams – Dikgatlhong (400 Mm3) and Ntiimbale 

(26 Mm3) in the Limpopo basin as a part the North-South Carrier Water Project (NSCWP), the country’s 
largest engineering project proposed by the National Water Master Plan of 1992 (NWMP, 1992).  

 
Basin State 

Basin’s population  Percent of the 
country’s population 
in the basin (%) 

Population in  
the country 

Percent in 
country (%) 

Botswana 1 197 314 6 59 
Mozambique  1 109 481 6 5 
South Africa 15 078 510 83 30 
Zimbabwe 831 747 5 6.5 
Total 18 217 052  100 - 
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7 000 Mm3. Of these, 17 have a storage capacity of more than 100 
Mm3 (3 in Botswana, 1 in Mozambique, 10 in South Africa and 3 
in Zimbabwe). The largest is the Massingir Dam (2 840 Mm3) on 
the Olifants tributary in Mozambique, although never fulfilled its 
potential as storage for irrigation or hydropower. Using the 
definition of the term large dam by ICOLD (International 
Commission on Large Dams), the basin has 90 large dams, of 
which 50 in South Africa, 28 in Zimbabwe, 10 in Botswana and 2 
in Mozambique (LIMCOM, 2013).  
Irrigation is the greatest water user in the four Limpopo countries 
(DNA, 2010). Total estimated present demand is about 4 700 
Mm3; of which, 62% is in South Africa, 30% in Zimbabwe, 6% in 
Mozambique and 2% in Botswana. Potential irrigated areas in the 
basin is estimated to 295 400 ha (UN-HABITAT/UNEP, 2007). 
Although concentrated largely in South Africa; Zimbabwe and 
Mozambique have also large irrigated areas in the basin (ibid.). 
Mozambique is planning to put large agricultural lands in 
downstream areas of the basin under irrigation (DNA, 2010). In 
parallel with the intentions to develop 30 000 ha on the banks of 
the Olifants tributary for sugar cane production (ibid.), the country 
is planning to use the whole lower Limpopo for rice production.                                         
There are several inter-basin water transfers schemes (IBWTS) 
into the Limpopo basin. These transfers are from the Vaal River 
system (Orange) to the Crocodile tributary (Limpopo) and from 
the Incomati river to the Olifants river tributary of the Limpopo. 
A total volume of 695 Mm3 per annum is transferred into the basin 
from other basins, i.e. the Vaal, Usuthu and Komati basins. There 
is also extensive plan for transferring water to the Bulawayo city of 
Zimbabwe from the Gwaai/Shangani River system. Within the 
Limpopo basin, inter-basin transfers also occurs from the Marico 
tributary in South Africa to Gaborone in Botswana as well as the 
transfer from the Shashe tributary via the North-South Carrier to 
Gaborone.  
The Limpopo is a large shared river, with no major development 
projects on its main river. The basin is affected by both physical 
and economic water scarcity. South Africa occupies the largest 
basin area and is the major runoff contributor and user of the 
river’s water resources, (Fig. 9). The water resources of the 
Limpopo Basin have been very heavily developed (Elmi, 2001; 
Heyns, 1995) and according to Conley (1995) it is close to being 
fully committed by the upstream States (Botswana and South 
Africa), leaving relatively little over for Mozambique. In 
Zimbabwe, the river has also nearly been developed to its full 
potential (Elmi, 2001). Major water resources development on the 
Limpopo main stream, which seems to be doubtful, is in the long-
term inevitable for the riparian countries to harness the existing 
resources. Any major development on the main stream of the 
Limpopo River requires, therefore, a higher level of cooperation 
between nations sharing it.  
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Figure 9. Share of the Basin Countries in drainage area, 
runoff contribution and large dams in the Limpopo River 
Basin. Source: Paper I. 

 
However, the Limpopo supports areas of economic activities in all 
co-basin countries, and any future major development will have 
substantial impacts on the Mozambique that bears the cost of 
receiving less and polluted water. The basin faces inevitable crisis 
in the future in terms of water shortage. 
 

5.1.3. River Cooperation and Institutional Aspects 
The Limpopo basin countries have succeeded to establish both 
bilateral and basin-wide multilateral cooperation over the river 
basin (Paper I & IV). South Africa and Botswana have signed 
several agreements concerning the upper Limpopo basin. After 
long discussions that started in 1967, the countries finally 
established a Joint Permanent Technical Committee (JPTC) in 
1983. In addition, the countries signed in 1997 an agreement 
establishing a Joint Permanent Commission for 
Cooperation (JPCC) to deal with a variety of issues, including 
water transfer (Elmi, 2001).  
In 1996, Mozambique and South Africa signed in Maputo an 
agreement leading to the establishment of a Joint Water 
Commission (JWC) dealing with technical matters relating to the 
countries’ common rivers including the Limpopo. An agreement 
establishing a Bilateral Water Commission was signed by Botswana 
and Zimbabwe in 1994. The objectives are to act as a technical 
advisor on matters relating to their common rivers, including the 
tributaries to the Limpopo. South Africa and Zimbabwe is also in 
a process to establish a Joint Water Commission (Paper IV).  
In addition to the bilateral agreements, there are two multilateral 
agreements. In 1986, the four Limpopo River Basin states signed 
in Harare an agreement leading to the establishment of a Limpopo 
Basin Permanent Technical Committee (LBPTC) (Paper I). The 
LBPTC was set up to advice the co-basin countries on a number 
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of issues regarding common management of the basin’s water 
resources. The LBPTC did not however function during its first 
ten years due to political differences between the countries and 
lack of common vision (ibid.). After political change in South 
Africa in 1994, the basin countries have in 1995 started a process 
of activating the default LBPTC (Paper I). In 2003, the basin 
countries signed in Maputo, an agreement establishing the 
Limpopo Watercourse Commission (LIMCOM) (Agreement, 
2003). Serving as a technical advisory body providing 
recommendations, the principle organ of the LIMCOM is the 
council consisting of four delegations, one from each country. The 
LIMCOM has a permanent secretariat in Maputo, Mozambique 
(Paper IV). The secretariat has three task teams – legal, flood and 
technical. 
 

5.1.4. Benefits and Outcomes from the Various River Cooperation  
Being the oldest and most effective agreement in the basin, JPTC 
has several successful achievements (Elmi, 2001; Paper I). In 1988, 
an agreement was reached on the apportioning of water from the 
Marico River tributary. In the agreement, 7.5 Mm3/y of water was 
agreed to transfer to Botswana’s capital Gaborone from the 
Molatedi Dam on the Marico River, located in a very dry area in 
South Africa, without giving any compensation; however, in return 
Botswana contributes the operation and maintenance of the dam 
(Paper I).46  In 1989, the JPTC signed MoU (Memorandum of 
Understanding)47 entitled “Memorandum on the Utilization of 
Water from the Limpopo River and Its Tributaries Where These 
Rivers Constitute the International Border between Botswana and 
South Africa” (JPTC, 1991b). In terms of water sharing in the 
Upper Limpopo, this document makes the JPTC stronger. Because 
it states that the available utilizable flow of the upper Limpopo 
shall be shared equally between Botswana and South Africa. JPTC 
is given the power to determine the available utilizable flow for 
this purpose.  
Another major notable outcome of the JPTC framework for 
cooperation is the joint study in 1991 – the Joint Upper Limpopo 
Basin Study (JULBS). In 1989, the JPTC agreed that a joint 
investigation should be conducted to determine the possible 
development on the Limpopo. The JULBS was a pre-feasibility 
study, determining and evaluating the most successful and cost-
effective method of regulating the main stream (JPTC, 1991a). The 
study concluded, however, that the development of dam projects 
on the main river was not viable for both technical and economic 
reasons. Although the anticipated joint development project on the 
upper Limpopo did not materialize, the JULBS increased 

                                                 
46   This kind of business is also experienced in other parts of the world, according to Wolf (1997b). In 1964 agreement, 

Iraq “gives” water to Kuwait without compensation. 
47  In the memorandum, the Limpopo River means the Upper Limpopo River, which is the area drained by the 

Limpopo River System above the confluence of the Limpopo and Shashi Rivers. 
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confidence between Botswana and South Africa in data sharing 
and information exchange (Paper I).  
Despite the fact that the LBPTC was a dead organization for 10 
years (1986–1995), the first outcome of the joint institution came 
after its second meeting in Pretoria in 1995 which agreed to order 
a joint basin study “Hydrological Modelling of the Limpopo River Main 
Stem” covering the main river. The aims of the study were to 
develop a hydrological model and analyze the flow balance for the 
Limpopo main stream (Boroto & Görgens, 1999). The study 
improved the countries’ confidence in data sharing, a fundamental 
driver to build trust which motivated the riparian countries to 
upgrade the LBPTC to a river commission (Paper IV). The 
LIMCOM has in collaboration with the international cooperating 
partners (ICPs) implemented several major joint activities 
including studies (ibid.). These are: 

 

- An interim secretariat which later became permanent was 
established in Maputo, Mozambique.  

- A website, Limpopo River Awareness Kit, was created for capacity 
development in LIMCOM and awareness rising for 
transboundary water issues in the basin.  

- The two-year study – Sustainable Land Use Planning for Integrated 
Land and Water Management for Disaster Preparedness and 
Vulnerability Reduction in the Limpopo River Basin – proposed a 
Strategic Plan for reducing the impact of floods and droughts 
on the environment and its socio-economic potentialities.  

- The study, the Joint Limpopo River Basin Study – Scoping Phase, 
produced a general plan for implementation of IWRM. The 
three-year study covered key areas necessary for Water 
Resources Development Strategy.  

- In 2013, The Limpopo River Basin Monograph Study was presented 
as the first key area with two core outputs; (i) the Limpopo 
River Basin Information System (LIMIS), and (ii) the Water 
Balance Model for the river, identifying water shortages and 
necessary intervention.  

- Reflecting the agreement, LIMCOM has also implemented 
other activities including stakeholder consultation promoting 
participation in the basin’s water resources management.  

 
The countries intend to fit the bilateral cooperation into the 
multilateral LIMCOM (Paper IV). Table 5 summarizes a brief 
assessment of the basin’s various cooperation.  
 

5.1.5. Challenges Facing the Basin-wide  
         Cooperation and Alternatives 

The Limpopo states entered into a very critical phase of their 
multilateral cooperation as most of the water resources are utilized 
in upstream areas. At the basin level, as the root causal problem 
remains the absence of clear guidelines for sharing the water and 
establishing effective inter-country cooperation for flood and  
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         Table 5. Brief Assessment and Summary   
Type of 
Cooperation 

Bilateral JPTC Bilateral JWC Multilateral 
LBPTC 

Multilateral 
LIMCOM 

Objectives  Advises the 
Governments 
on overall 
management  
of the  
common  
water 
resources. 

Advises the 
Governments 
on technical 
matters  
relating to 
shared waters. 

Advises the 
Governments 
on issues 
about the 
overall 
management 
of the river 
waters. 

Advises the 
Governments 
on the uses, 
protection and 
management of 
the Limpopo 
water 
resources. 

Accountability  To the 
Governments 

To the 
Governments 

To the 
Governments 

To the 
Governments. 

Functionality  Functioning 
satisfactory  
and delivering 
its main 
objectives 

Not  
functioned 
properly, the 
parties 
focused on 
the whole 
basin 

Non-functional 
for its first 10 
years. 
Effectively 
revived   and 
developed to 
LIMCOM. 

Functional as 
agreement was 
ratified and 
meetings and 
activities occur 
according to the 
plans. 

Successes  Apportioning 
of dam water; 
joint sub-basin 
Study; 
information 
and data ex-
change;  
regular 
meetings 

No major 
significant 
successes 

Joint study on 
the Limpopo 
main stream; 
signing of 
new basin-
wide 
agreement 
creating 
LIMCOM 

Secretariat 
established;  
joint studies   
and activities 
were carried  
out; data and 
information 
were created  
and shared 

Failures  To materialize 
the anticipated 
dam projects 
from the 
JULBS. 

Operating the 
agreement 

Not 
operational  
1986– 1995 
due to 
political 
reasons. 

Took long time 
to get full 
ratification of 
the agreement 

Issues in 
Disagreements  

No serious or 
major disputes 

 
- 

Terms and 
principles of 
water; sharing 
of important 
data. 

No serious 
disagreements  
and major 
disputes but 
faces challenges 

 
drought disaster management and mitigation, which mainly affects 
downstream Mozambique, the basin’s largest challenges include 
equitable and sustainable utilization of the resources, consolidation 
of common strategy taking into account all existing water 
infrastructures and existing water usage and demands (Paper IV). 
Creating new and reconciling existing data are also critical. The 
basin countries are therefore required to dedicate greater resources 
to the commissions. A joint management of the river basin is likely 
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to provide opportunities for joint solutions for some of the above 
challenges. In addition, reconciling the two sectors – agriculture and 
urban and industries, requires cross-border integration, creating 
mutual economic interdependency, enhancing equitable sharing of 
water through balancing upstream and downstream needs by 
integrating different sector in the basins through IWRM principles. 
 

5.2. The Orange-Senqu River Basin 
 

5.2.1. Physical and Hydrological Aspects   
The Orange48 river originates in the Lesotho Highlands, where it is 
known as Senqu, at an altitude of 3 300 m. Running a distance of 2 
300 km (WRP, 1999; Conley & van Niekerk, 1998), the river (Fig. 
10) drains an area of about 1 000 000 km2 in Botswana, Lesotho49, 
Namibia and South Africa (Wolf et al, 1999; ORASECOM, 2009a). 
The basin spans a wide range of ecological zones from the 
mountainous area of the Lesotho Highlands, through the savannah 
grasslands and rugged hills of South Africa’s central plateau, to the 
desert conditions in the western part of the basin in Namibia 
(Bohensky et al, 2004; ORASECOM, 2012b.). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10. The Orange-Senqu River Basin   

                                                 
48  According to WRP (1999), contrary to popular belief, the Orange River was not named after the reddish 

orange colour of its silt-laden water. It was in fact named in 1779 by Colonel Robert Gordon, the commander 
of the Dutch East India Company’s garrison (Cape Town) during a reconnaissance into the interior, in 
honour of the ruling Dutch House of Orange (Conley & van Niekerk, 1998). The Orange River is also known 
as Gariep or Dragon River by the Bushmen. 

49  Lesotho being the uppermost of the basin characterized as high mountains and deep valley is the only country 
in the world to have all its territories located at more than 1000 m above mean sea level – the Roof of Africa 
(SADC, 1999). Lesotho is also the only country in the world which is entirely covered by one river basin and 
entirely surrounded by one country – South Africa.  
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The basin’s most important tributaries are Senqu, Caledon, Vaal, 
Molopo, Nossob and Fish. The Caledon50 tributary forms part of 
the western border between Lesotho and South Africa (200 km).        
The Molopo tributary in the Kalahari Desert51 forms a significant 
section of the border (960 km) between Botswana and South 
Africa. The Nossob tributary forms also the border between the 
countries. Before emptying into the Atlantic Ocean at Alexander 
Bay, the river forms the contiguous border between Namibia and 
South Africa (450 km). 
The basin’s largest tributary (194 000 km2), the Vaal, rises in the 
western slopes of the northern sector of the Drakensberg in South 
Africa from elevation of about 1 800 m and flows 900 km 
westward across the interior plateau to join the Orange River in 
Northern Cape province at elevation of 1 200 m (WRC, 1994). The 
Fish river, rising in the Zaris Mountain in Namibia and flows into 
the Orange River some 112 km from the Atlantic (Heyns, 1995), is 
the only major tributary contributing to the Orange River 
downstream of the Orange/Vaal confluence. The Orange River 
mouth is one of the richest coastal wetlands in southern Africa in 
terms of the overall birds it supports, both migratory and residents 
(Hines & Kolberg, 1997). 
Although the river is internationally known as the Orange, in the 
SADC region it is known as the Orange-Senqu, due to its 
upstream tributary, the Senqu. South Africa occupies largest area 
and Lesotho the least. Table 6 shows area and percent of each 
basin countries. The main river and its tributaries are forming 
borders between the riparian states occupying the basin. 
The basin’s climate varies from arid in the west to semi-arid in the 
center, with a few humid pockets in Lesotho. The basin’s rainfall 
varies from high in the east (over 2 000 mm) to low in the west 
(less than 50 mm per annum) (ORASECOM, 2009a; Earle et al., 
2005). 
                      

           Table 6. Area and land share of the Orange-Senqu Basin 
 
Basin State 

Basin area Land area 
Area in the 
country (km²) 

Percent in the 
country (%) 

Country’s total 
area (km²) 

Percent in the 
country (%) 

Bostwana  79 000 7.9 582 000 13.6 
Lesotho  34 000 3.4 34 000 100.0 
Namibia  245 000 24.5 824 268 29.7 
South Africa 642 000 64.2 1 220 912 52.6 
Total  1 000 000 100.0 2 661 180  37.6 

             Source: ORASECOM, 2009. 
 

                                                 
50   The Caledon is known as Mohokare by the Basotho people in Lesotho (Pallett, 1997). 
51   Kalahari, meaning Mother of Thirst, is a large desert area of land shared by Botswana, Namibia and South Africa. 
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The average annual rainfall is 330 mm (Pitman & Hudson, 1994; 
Conley, 1995). As the rainfall decreases dramatically as the river 
flows downstream towards the west (DWAF, 1999), where 
evaporation reaches over 3 000 mm per annum (WRP, 1999), large 
amount of water (800 million m3) is lost annually along the stretch 
of (1 400 km) between the Vanderkloof dam and the river mouth.  
Most of the rainfalls fall between November and March (WRC, 
1994). With large variations in climate along its course, the Orange 
has the wettest as well as the driest parts of the SADC region 
(DWAF, 1999), making the basin a hydrologically water deficit one 
(Conley, 1995).  
The mean annual runoff (MAR) of the river is 11 600 million m3 
(ORASECOM, 2007) and only 3 700 million m3 reaches the river 
mouth (ORASECOM, 2012a).52 With its highly variable runoff, 
the river has it highest value (93%) of maximum yield in Lesotho 
(DWAF, 1999). Although South Africa dominates the basin both 
in terms of land area and runoff (Elmi, 2001; Paper I), Lesotho, 
the most upstream country which falls entirely within the basin 
and occupies only 3.4% of the basin area, contributes 43% of the 
average natural annual runoff of the basin (DWAF, 1999; 
ORASECOM, 2011) due to its highest value (93%) of maximum 
yield resulted from its higher rainfall and lower evaporation 
(DWAF, 1999). South African runoff contribution is about 50%, 
Namibia 5% while runoff from Botswana is negligible (ibid.)  
In Botswana, where the river does not often actually flow regularly 
(Conley & van Niekerk, 1998), the Molopo sub-basin is relatively 
flat, with very gentle relief throughout. It was however noted 
existence of underground water flow (ORASECOM, 2011). In 
Namibia, the major tributary is the non-perennial Fish river, which 
when flowing, passes through deeply incised valleys before joining 
the main-stem Orange River close to the river mouth. Further 
upstream are the Nossob and Auob Rivers that join close to the 
border with South Africa and Botswana, before they join the 
Molopo tributary. Like the Molopo, these rivers flow very 
infrequently and surface water does not actually reach the main-
stem river. However, all riparian countries except Botswana have 
access to the main stream of the Orange River. 

 
5.2.2. River Water Development Aspects   

As the Orange-Senqu river system plays a vital role in sustaining 
livelihood and stimulating economic growth, its water resources 
have been developed for variety of uses (Elmi, 2001; Paper I). In 
the Orange basin, 31 large dams with a storage capacity of more 
than 12 Mm3 have been built; 3 in Lesotho, 5 in Namibia and 23 in 
South Africa (ibid.; WRC, 1994; Pallet, 1997). Many of them are in 
a network of major inter-basin water transfer schemes (IBWTS). 
Of these, 12 have a storage capacity of more than 100 Mm3 (2 in 

                                                 
52   In 1988, the wettest recorded year, it was estimated at 26 000 Mm3, while the average annual flow for the two 

driest years was estimated at only 1 100 Mm3 (Conley and van Niekerk, 1998,). 
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Lesotho, 1 in Namibia and 9 in South Africa). The largest dams 
include the Gariep (5 670 Mm3), Vanderkloof (3 200 Mm3), 
Sterkfontien (2616 Mm3), Vaal (2 537 Mm3), all in South Africa, 
and Katse (1 950 Mm3) and Mohale (960 Mm3) in Lesotho.  The 
Katse dam with its 185 meters height, the highest in Africa form 
together with the 145 meter high Mohale dam and the 163 meter 
high Polihali dam (2 200 Mm3) to be built the key components of 
the Lesotho Highlands Water Project (LHWP), Africa’s largest 
water transfer scheme. The main purposes for the major dam 
projects on the Orange are irrigation and domestic water supply, 
hydropower generation and flood mitigation (Elmi, 2001; Paper I).  
 
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 11. Share of the basin countries in drainage area, 
runoff contribution and large dams in the Orange-Senqu 
River Basin. Source: Paper I. 
 
As the river plays a major role in supporting agriculture, industry 
and mining in South Africa, the river development was 
implemented under three massive projects – the 
Orange River Project (ORP), The Vaal River Development and 
the LHWP (Paper I). Hosting the most industrially developed part 
of Africa, the Orange supports a range of economic activities in 
the Gauteng province around Johannesburg including commercial 
and subsistence farmers, different types of industries and large 
population. The Gauteng province houses 40% of the South 
African population, creates 50% of the country’s wealth and 
generates 85% of the electricity in the entire country (Conley and 
van Niekerk, 1998). In the basin, water is mainly, 64%, used for 
agriculture while the urban supply demand is 23% (Earl et al. 
2005). Due to its high economic dominancy with 93% of the total 
gross domestic product (GDP) for the four countries 
(ORASECOM, 2008a), South Africa is the largest user of water 
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from the river and stands for 98% of the total water use 
(ORASECOM, 2011). In addition, South Africa occupies the 
largest basin area and is the major runoff contributor (Fig. 11). 
While most of South Africa’s heavy industry and mining activities 
are situated within the Vaal catchment, making urban and 
industrial consumption most important, irrigation gains more 
significance in the middle section of the basin, and ultimately 
accounts for 94% of water use on the lower Orange (Davidsen, 
2006). 
Although the Orange is a key resource for the country’s southern 
region where commercial agriculture and mining activities depend 
on the river (Elmi, 2001; ORASECOM, 2008a), water use in 
Namibia is 1.4% of the entire basin’s usage. Lesotho uses less than 
0.37% while Botswana’s usage is negligible. Agriculture accounts 
for 61% of water demand from the basin and is the major user 
with the exception of Lesotho. In Lesotho, industry and domestic 
water demands are higher than agricultural demands (Lange et 
al. 2007). Total estimated present demand is more than half of the 
total river runoff (ORASECOM, 2012b).      
The basin’s population was in 2004 estimated to 19 million (Earle 
et al., 2005). 81.7% of the population are in South Africa, 15.4% in 
Lesotho, 2.6% in Namibia and 0.3% in Botswana (ORASECOM, 
2011). The Botswana and Namibian parts of the basin are sparsely 
populated, while the population is concentrated upstream areas in 
South Africa around Johannesburg. Many people living outside the 
basin are also dependent on the Orange waters via water transfer.   
The ecological systems in the Orange River are also legitimate 
users of water. The ecological reserve, a legal concept prescribed in 
terms of the National Water Act of South Africa, accounts for 8% 
of the basin’s mean annual runoff (Basson, 1999), which is a 
significant volume in a river that is already over-allocated (DWAF, 
2004). The mouth of the Orange has one of the richest wetlands in 
southern Africa, supporting thousands of migratory birds. 
Therefore, it has in 1991 been declared as a Ramsar Site which 
jointly is managed by Namibia and South Africa.     
                                    

5.2.3. River Cooperation and Institutional Aspects 
Institutional arrangements at the basin level have evolved over 
time and reflect the changing political, social and economic 
transformations that have occurred in the region (Kistin & 
Ashton, 2008). For a long period of time there was no regime 
creation at all in the basin, until 1978 when a Joint Technical 
Committee was established between South Africa and Lesotho to 
investigate the feasibility of the proposed LHWP (Elmi, 2001; 
Paper I). After a long process of disagreements (ibid.), the 
countries finally signed the LHWP Treaty in 1986 in Maseru, 
Lesotho, creating a Joint Permanent Technical Commission 
(JPTC), which later in 1999 re-named as the Lesotho Highlands 
Water Commission (LHWC) to monitor and oversee the LHWP 
Treaty and associated activities (Treaty, 1986). The overall purpose 
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of the LHWP was to transfer specified quantities of water (70 
m3/s) in five phases from the Senqu/Orange inside Lesotho to the 
designated outlet point in South Africa for use in Gauteng 
Province, and to generate hydroelectric power in Lesotho. In 
terms of the Treaty, South Africa is responsible to pay full actual 
cost of the LHWP, while Lesotho pays for the cost of hydropower 
component of the project, which is about 5% of total cost of the 
LHWP.53  On the basis of the treaty, two other implementing 
agencies with autonomous statutory, Lesotho Highlands 
Development Authority (LHDA) and Trans-Caledon Tunnel 
Authority (TCTA) were established and entrusted to take on the 
responsibilities to implement the project in Lesotho and South 
Africa respectively. In 2011, the countries signed the much awaited 
Phase 2 of the LHWP (Jacobs, 2012b).  
In 1987, a Joint Technical Committee (JTC) was established by an 
interim government of Namibia, instituted in 1980, and the South 
African government to cooperate on the utilization of the Orange 
river (Heyns, 1995). After the Namibian independence in 1990, the 
countries signed in 1992 an agreement establishing a Permanent 
Water Commission (PWC), replacing JTC, to act as a technical 
adviser on matters relating to the development, utilization and 
joint management of the Lower Orange water (ibid.). Another 
agreement establishing a Joint Irrigation Authority (JIA) was 
signed in 1992 to implement Vioolsdrift and Noordoewer Joint 
Irrigation Schemes (VNJIS).  
In 1990, Botswana and Namibia agreed to establish a Joint 
Permanent Water Committee. After a long process of discussions 
focused on bringing all basin countries together into a multilateral 
forum, the Orange-Senqu states signed in November, 2000 in 
Namibia an agreement establishing the Orange-Senqu River 
Commission (ORASECOM) (Agreement, 2000). The objective is 
to promote equitable and sustainable development and 
management of the resources of the river. The primary organ of 
the ORASECOM is the council consisting of three delegates from 
each country of the basin states with a mandate to serve as a 
technical advisory body providing recommendations on matters 
relating to the development, utilization and conservation of the 
basin’s water resources. Functions of the council include also 
conducting studies and investigations to develop the resources, 
and settlement of disputes. The ORASECOM council has in 2006 
established a permanent secretariat in Pretoria, South Africa 
(Agreement, 2006). The council has several task teams, dealing 
with different issues such technical, legal, communication, 
hydrogeology and finance (Paper IV). From 2007, the commission 
has established a permanent secretariat with five core members in 
Pretoria, South Africa’s capital.  

 

                                                 
53  According to TCTA (1999), South Africa is not buying water from Lesotho, but it pays for the opportunity 

provided to use and develop Lesotho’s territories, as South Africa could access the same water from 
somewhere else inside its own territory. 
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5.2.4. Benefits and Outcomes from the River Cooperation  
Although negotiations between Lesotho and South Africa started 
in early 1970s, the LHWP Treaty was signed in 1986 (Treaty, 
1986). The accompanying LHWC is the oldest cooperation in the 
Orange-Senqu basin. The LHWP is a project-based cooperation 
and establishes provisions for the construction and management 
of the LHWP. As the LHWP Treaty and the bilateral LHWC 
served the two countries well, both countries have benefitted from 
the LWHP as the cooperation achieved its established objectives 
(Paper I). Several disputes concerning different issues of the 
cooperation were dealt with and resolved in six Protocols which 
considered the issues in more detail than under the original 
negotiations of the Treaty. The LWHC has proved to be an 
effective and functional forum (ibid.). The bilateral LHWC is 
functional and productive in terms of its objectives and the water 
is delivered from Lesotho to South Africa through its Phase 1 (A 
and B) and the hydropower is generated for Lesotho.  
The PWC advises the Namibian and South African government on 
the use and primarily infrastructural development of the lower 
Orange. The commission focuses also on the JIA which operates 
the VNJIS. The 1992 bilateral VNJIS agreement by the JIA is also 
project based and establishes provisions for the operation and 
management of the scheme and is specific to the VNJIS. The 
PWC addressed also the issue of border between Namibia and 
South Africa and made recommendation to the Demarcation 
Commission. 
The ORASECOM has commissioned many studies and carried 
out several basin-wide activities since its creation. As an outcome 
from the ORASECOM framework, a process of promoting 
equitable and sustainable development of the water resources of 
the basin and forum for consultation and coordination between 
the basin states has been started (Paper IV). The major 
achievements of the ORASECOM include the establishment of a 
permanent secretariat with a secured source of funds contributed 
by the basin states and the development of program activities in 
collaboration with the International Cooperating Partners (ICP) 
(ibid.). It has also developed a great deal of credibility both 
regionally and internationally. 
Going through five consecutive phases leading to the development 
of a basin-wide plan (ORASECOM, 2009b), six priority areas were 
identified and financial assistance were received from various ICPs 
through the SADC-Regional Strategic Action Plan 2. As a result, 
the ORASECOM conducted a number of studies and projects 
(ORASECOM, 2007a; 2007b; 2007c; 2008a; 2008b; 2009a; 2009b; 
2009c; 2009d; 2011; 2012a; 2012b) assessing the river and building 
a common understandings (Paper IV). A process of civil society 
participation in respect of the planning, development, utilization, 
protection and conservation of the river system, and the possible 
impact on the social, cultural, economic and natural environment 
was started. 
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In order to evaluate the degree of ongoing degradation of the river 
and to take action to halt and reverse damaging trends, a study 
“Trans-boundary Diagnostic Analysis of the Orange-Senqu River Basin” 
(ORASECOM, 2008a) ensuring the quality and quantity of the 
water throughout the river system for short and long-term needs 
of the ecosystem, the communities and economies was 
implemented. Another joint basin survey (ORASECOM, 2011) of 
the state of the whole river system’s water quality was carried out 
by taking samples from 60 different sites and testing them at 
laboratories in the basin countries. A multi-disciplinary team of 
specialists appointed by the ORASECOM visited the sites to find 
out the impacts as this information help authorities to tackle water 
pollution and set priorities for improvement (Paper IV). The 
underground water resources availability study in the Molopo-
Nossob sub-basin (ORASECOM, 2009c) has showed unreliable 
and poor quality of water for human consumption.  
Developing a comprehensive and unified data management 
system, these joint studies contributed to the common 
understanding of the river system, and represented an important 
milestone in the ORASECOM's development. Creating and 
collecting sets of data which could put officials in a better position 
to develop a basin wide plan for common water development 
(Paper IV), the studies contribute to the development of strategic 
plan of actions for the basin countries in order to create a 
common vision of resource development and utilization. To this 
end, it has recently been finalized a Transboundary Diagnostic Analysis 
(TDA), which provides the basis to develop the basin-wide 
Strategic Action Program that constituting the environmental 
component of the IWRM plan of the basins and addresses 
problems identified (ORASECOM, 2014). Addressing major 
transboundary challenges of water scarcity, increasing demands on 
water, changes to hydrological regime, declining water quality and 
land degradation, the basin-wide plan of IWRM supports the 
development of national action plans and allows countries to 
collectively set basin-wide objectives and targets to be met over a 
ten-year period. Table 7 summarizes a brief assessment of the river 
basin’s various cooperation. 
 

5.2.5. Challenges Facing the Basin-wide  
         Cooperation and Alternatives 

The level of cooperation and common understanding of the issues 
related to water resources have been improved since ORASECOM 
was formed and operationalized (Paper IV). The most relevant 
challenge facing the multilateral framework of the Orange-Senqu 
is, however, if the ORASECOM provides a vehicle for the parties 
to represent their national interests or if it only advices them. 
Developing such a plan, balancing completing interests of different 
water uses in the basin is a challenging reality (ibid.). Another 
challenge is the declining water quality. Due to pollution mainly 
generated mainly in South African part of the basin (Conley, 1996),  
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Table 7. Brief Assessment and Summary  
Type of 
Cooperation 

Bilateral  
LHWC  

Bilateral  
PWC 

Multilateral 
ORASECOM 

Objectives  Monitoring and 
oversees the 
LHWP Treaty and 
the associated 
activities in both 
countries, and 
advises both 
governments. 

Advises the 
Governments on 
matters relating to 
the lower Orange 
River and 
common irrigation 
schemes. 

Advises on 
promotion of 
equitable and 
sustainable 
development, 
management and 
conservation of the 
river’s resources and 
prevention of 
harms. 

Accountability  Accountable to the 
LHWP Treaty parties 

To their respective 
Governments 

To their respective 
Governments 

Functionality  Functioning well 
because it delivered 
and fulfilled its 
main objectives, 
which were to 
transfer water to 
South Africa and 
generate 
hydropower for 
Lesotho 

Functioning 
satisfactorily for 
the benefits to the 
parties in the 
cooperation. It 
delivers 
established 
objectives and 
manages joint 
irrigation schemes 

Functions well and 
contributes to 
confidence and trust 
building through 
creation and sharing 
of important data. 
Parties in the 
cooperation are 
financially 
contributing to the 
operation costs 

Successes  Information and 
data exchange; joint 
water development. 
Sharing of benefits 
and signing of 
complementary 
protocols and the 
phase 2 of the 
LHWP 

Information and 
data exchange; 
joint scheme and 
management; 
water allocation. 
Addresses other 
water related issue 
such as border 

Establishing a 
secretariat, equal 
contribution of 
operation costs, 
creation of new 
data; joint studies 
and activities, 
planning of strategic 
action plans, 
building of trust 

Failures  No major failures No major failures No major failures 
Issues in 
Disagreements  

Previous 
disagreements were 
resolved through the 
protocols 

None except some 
unresolved minor 
disputes resulted 
from border 
change 

No serious 
disagreements and 
major disputes but 
faces challenges 

Source: Paper I, IV, Elmi, 2001. 
 
the deteriorating water quality is of critical concern and the 
impacts of the Orange River’s altered quality of freshwater input 
on the marine and coastal environment is one of the major 
challenges. The basin countries are willing to further increase water 
resources utilization due to the increasing water demands; despite 
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the basin’s water resources have already been significantly 
developed and utilized for variety of uses. The basin countries are 
required to balance the demands and apply the principles of the 
IWRM and increasing water use efficiency. 
 

5.3. The Juba River Basin 
6.  

6.3.1. Physical and Hydrological Aspects   
Starting from the Bale Mountain in the Ethiopian Highlands, 
where three tributaries, the Genale, Dawa and Weyb, originate to 
form the Juba river near the border with Somalia. The Dawa 
tributary forms part of Ethiopia-Kenya border. The Juba basin has 
a drainage area of 452 000 km2 (SWALIM, 2010a), including the 
Laag Dheera sub-basin, (Fig. 12). The Genale-Dawa sub-basin 
drains Ethiopian territories while the Laar Dheera drains mainly 
Kenyan territories. The Juba, which enters the Indian Ocean near 
Kismayo in southern Somalia, has a total length of 1 808 km, of 
which 840 km lies in Ethiopia and 1 004 km in Somalia (ibid.).                                                                                                                                                                                                        
With two distinctive rainy seasons, April–June and October–
November (Artan et al., 2007) and having different climatic zones, 
rainfall at the source reaches 1600 mm/a, dramatically decreasing 
southwards, to 200 mm/a near the border, while the average 
annual rainfall of the entire basin is  about 500  mm  (MWR,  
2007b). Potential evaporation reaches 2 500 mm.  
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

Figure 12. The Juba and Shabelle basins (SWALIM, 2010a).   
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The MAR of the river in Ethiopia is 6 600 Mm3 (ibid.) and 6 200 
Mm3 in Somalia (MJVD, 1990). Ethiopia contributes over 95% 
(ibid., FAO, 1989). The Laag Dheera sub-basin has no significant 
runoff contributions to the river system. Inside Somalia, the town 
of Luuq is the most important point to observe the river flow and 
its water quality. The amount of the water flowing in the Juba river 
varies greatly within the year and has an average flow of 200 m3/s. 
 

6.3.2. River Water Development Aspects   
Agriculture, backbone of the Ethiopian economy, is also by far the 
most important sector in the basin, predominantly based on small 
scale, rain-fed subsistence agriculture (MWR, 2007a). In the 
highlands, livelihoods are crop production while in the lowlands 
area where rainfall is inadequate; livelihoods are primarily 
dependent on livestock production. Despite having an exploitable 
potential irrigation of 423 000 ha of land (WAPCOS, 1990), there 
are no currently significant water uses in the Genale-Dawa basin in 
Ethiopia. No storage reservoirs for hydropower generation or 
irrigation have been constructed in upstream areas of Ethiopia 
(Paper III). Ethiopia is however in a process of implementing 
unprecedented large scale water resources development projects in 
the basin (ibid.). As an outcome from the country’s Genale-Dawa 
River Basin Master Plan Study (MWR, 2007a), 93 medium and 
large scale schemes with over one million hectares of potential 
irrigable land areas were proposed for irrigation consuming a large 
amount of water available in the basin. The proposed irrigations 
schemes were reduced to 10 projects. The master plan has also 
identified 22 dam projects for hydropower development. After 
further screening, 9 dam projects were shortlisted to be 
implemented in different periods, from 2013 to 2035. As the 
hydropower potential of these dams is estimated to 1 300 MW, 
Ethiopia is planning to export hydropower to its neighboring 
countries to earn desperately needed foreign currency (ibid.). The 
other purposes of the large dams include irrigation, flood 
mitigation and water supply for urban population and industries.  
Like Ethiopia, agriculture is the most important sector in Somalia. 
The Juba basin is the country’s richest part due to its fertility, most 
rains and availability of river waters. Before the civil war and state-
collapse in 1991, Somalia has succeeded to implement several 
schemes irrigating of 27 850 ha (Paper III; MJVD, 1990). These 
irrigation schemes, not currently in operation, demanded 2 838 
Mm3 of water from the river (ibid.). In 1977, after many years of 
construction, Somali constructed the Fanole, the only dam on the 
Juba, for flood mitigation, hydropower production and irrigation. 
The civil war destroyed the dam.   
Despite of these major projects, plans to make further water 
resources developments based on the Juba were in hand before 
Somalia became stateless in 1991.  Being the country’s largest ever-
planned development project (ibid.), the Juba Valley Development 
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Master Plan was completed in 1989. The master plan’s most 
important component was the Baardheere Dam Project (BDP), 75 
m high, regulating the entire flow of the Juba River for flood. 
Regarded as a vital step towards the country’s policy of food self-
sufficiency and energy production, which received priority in 
development planning of Somalia (ibid.), the BDP, with its 5 700 
Mm3 reservoir, would irrigate 120 000 ha, generate 140 MW 
hydroelectric power and mitigate floods (MJVD, 1990). The BDP, 
which applied funds from the World Bank (Salman, 2011), did not 
materialize for many reasons (Paper II & III).  
 

5.4. The Shabelle River Basins  
 

5.4.1. Physical and Hydrological Aspects   
Originating in the Ethiopian Highlands, at an altitude of 4 230 m, 
the Shabelle river meanders in deep valleys with high hydropower 
potentials in Ethiopia. Several important tributaries, including the 
Fafen, contributing to the river’s runoff exist in Ethiopia (MWR, 
2004). The Shabelle passes through an arid land in eastern 
Ethiopia, cutting wide valleys in southern Somalia. Near 
Mogadishu, it turns southwest, where it follows the coast and runs 
into a series of swamps, feeding high ecologically sensitive areas, 
where it dries up near the mouth of the Juba and recharges 
groundwater. The Shabelle reaches the Juba River only in times of 
exceptional heavy rains and floods and thus discharging into the 
Indian Ocean. With a drainage area of 297 000 km2, the length of 
the river is about 2 526 km, of which halve is in Somalia 
(SWALIM, 2010a).  
Like the Juba, the basin’s rainfall comes in two rainy seasons – 
April-June and August-October (Artan, el at, 2007). With an 
average annual rainfall of 425 mm (over 1 500 mm in the 
mountains and 200 mm near the border), the basin’s potential 
evaporation varies from 1 000 mm in the mountains to 3 000 mm 
near the border (MWR, 2004). The river’s MAR at the town of 
Gode in Ethiopia is 3 387 Mm3 (ibid.). The figure decreases to 2 
384 Mm3 at the Somali town of Belet-Weyne, near the border 
(FAO, 1989). About 1 000 Mm3 is lost in evaporation and natural 
seepage in eastern desert of Ogaden in Ethiopia. However, almost 
all of the river’s runoffs are generated by catchments within 
Ethiopia (ibid.; MWR, 2004; Basnyat, 2007) while Somalia’s 
portion of the basin has a negative net impact on the two rivers’ 
water budget (UNEP, 2010). Belet-Weyne town is the most 
important point to observe the river’s flow in Somalia (Paper II), 
which varies greatly within the year and has an average flow of 75 
m3/s. Both rivers lose discharge as they progress downstream due 
to a lack of rainfall in downstream areas, high evaporation and 
significant infiltration and withdrawals (Thieming, 2009).     
Despite being the largest basin of the Ethiopia’s twelve basins, 
covering one-fifth of country’s territory, the Shabelle has the least 
runoff (WAPCOS, 1990; MWR, 2004; MWR, 2007b) and this 
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meagre resource in Ethiopia is a major source of water for Somalia 
and one of the limiting factors for its potential economic 
development (Paper III). Due to its climate conditions, the basin is 
frequently affected by recurrent droughts and devastating floods 
causing major problems to downstream communities in Somalia.  
The two river basins could be considered as one large drainage 
basin with three sub-basins – the Shabelle, Juba-Genale-Dawa and 
Laag Dheera. Somali is the most downstream of each of them, and 
the country’s runoff contributions are normally minimal. Table 8 
summaries land share of the basins’ areas by the basin countries. 
Evidently, Ethiopia dominates the river basins in terms of basin 
area, river runoff as well as geographic position and population 
(Paper III). Somalia is not dominant in any of the sub-basins’ area.  
The Juba is the third largest basin in Ethiopia with less runoff 
compared to other basins in Ethiopia (MWR, 2007b), but in 
Somalia it is the largest river in terms of runoff, having almost 
three times runoff than the Shabelle. The Shabelle is larger in size 
and longer in distance than the Juba, but these does not lead the 
Shabelle to be larger in runoff due to climatic and geological 
conditions (Paper II). 
 

5.4.2. River Water Development Aspects   
The basin is predominantly rural in character with an economy 
dominated by rain-fed subsistence agriculture. Within the Shabelle 
basin, the current water use in Ethiopia is confined to one large 
dam and one major irrigation scheme (Paper III). The Melka 
Wakana dam (763 Mm3) generates 153 MW of hydropower and 
the released water was intended for irrigation. However, the 
country has potential irrigation estimated at 204 000 ha 
(WAPCOS, 1990) and 141 irrigation schemes with net irrigable 
areas of 209 310 ha were identified for irrigation development 
(Paper III; MWR, 2004). After screening, six large dams together 
generating 1 000 MW and having combined storage capacities of 
over 10 000 Mm3 were also identified and selected for future 
developments. The Master Plan includes also water supply for 
urban and industries.   
In downstream areas in Somalia, large amount of the Shabelle 
water resources have been extensively utilized mainly for irrigation 
(Paper III). Extensive use of the Shabelle water started in Somalia 
 

Table 8. Land share of the river basins by riparian countries in km2. 
River basin  Ethiopia Kenya Somalia Total 
Shabelle 188 700 0 108 300 297 000 
Juba-Genale-Dawa 143 650 11 000 66 300 221 000 
Laag Dheera 17 000 180 000 34 000 231 000 
Total (km2) by country 349 350 191 000 208 600 749 000 
Total (%) by country 46% 26% 28% 100% 

Source: Paper III. 
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during the colonial power, when the Italians introduced in 1920 
the concept of controlled irrigation by the erection of barrages 
(Somalia, 1977). Before 1991, nine dams were built in Somali to 
regulate the Shabelle for irrigating nearly 200 000 hectares of land 
mainly along the river banks (SWALIM, 2010b). Off-stream 
facility with storage capacity of 200 Mm3 was also built in 1980 
near the town of Jowhar for flow regulation for downstream 
irrigation uses. A flood relied canal and reservoir 
(Chinese/Duduble canal) was also built in 1983 upstream of 
Jowhar for reducing risk of flooding and for conveying the 
floodwaters to other areas for irrigation purposes. These water 
infrastructures have been totally destroyed during the country’s 
ongoing civil war and none of the schemes is operating. Inside 
Somalia, the Shabelle has no dam on it due to its topography, with 
no suitable site for dam development (Paper II).   
In addition to the substantial use of the Shabelle waters in Somalia, 
the country had, before the civil war in 1991, plans to further 
increase utilization of the rivers’ water resources (Paper III). As the 
capacity to expand irrigation schemes remained high, development 
of over 250 000 ha of controlled irrigation were presented 
(Somalia, 1979). In the Shabelle basin, irrigation schemes totaling 
88 282 ha were planned to implement. The planned irrigation 
development demanded 1 175 Mm3 of water available in the river 
(SWALIM; 2010b).  
The two basins’ population is estimated to 30 million, with annual 
growth rate of over 3% (MJVD, 1990; MWR, 2004; MWR, 2007a). 
Despite living in the three basin countries, the majority of the 
basins’ population are ethnically Somalis, although they do not 
occupy upstream areas with the highest rainfalls (Paper III). The 
majority of the basins’ population is however in the Ethiopian part 
of the basins.  

 
5.5. Needs to Establish River Cooperation in the 
       Juba and Shabelle Basins 

 

5.5.1. Driving Forces and Major Obstacles for the  
         River Cooperation 

As the basin countries never discussed cooperation over the rivers, 
the Juba and Shabelle are lacking agreements between its riparian 
states over its utilizations (Paper III). The most driving factors for 
the river cooperation are the basins’ increasing water scarcity, 
rising population growth combined with increasing food insecurity 
(ibid.). Another issue of real concern, which could also be seen as 
one of the main reasons for seeking the desperately required 
cooperation over the rivers, is that the water resources of the two 
rivers have now got more economic, social and political values 
than before, and a dispute over the Juba and Shabelle rivers can be 
a potential source of conflict.  
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Despite of the need to develop a framework for cooperation, the 
river basins are experiencing several major obstacles for any 
attempt to initiate the desperately required cooperation. These 
include the basin states’ unilateral action plans for the 
development of the rivers’ water resources; the lack of functional 
system of central government in Somalia since 1991; and the long 
history of conflict, war and border dispute as well as current crises, 
tensions, occupations and mistrust (Paper II & III). As the actions 
by the basin countries reflect a no-will-for-cooperation policy, 
cooperation is not considered as a way to develop the common 
water resources. With its many unresolved disputes and conflicts 
between the basin countries, the issue of the Juba and Shabelle 
rivers is a complex one (ibid.).   
 

5.5.2. Challenges Facing the Juba and Shabelle  
          Rivers and Alternatives   

The challenges that face the rivers basins are many. These include 
severity of the water scarcity in the riparian countries; the effects 
of climate change on the region; geographical balance of the 
problem; historical conflicts and current misunderstandings; power 
asymmetry (economic strength and military), and growing 
population (Ibid.; Paper II). In order to avoid a water-based 
conflict, unilateral abuse and overutilization of the rivers’ scarce 
water resources, and address the challenges facing the basins 
common forms of resource management are absolutely necessary 
(Paper III). The rivers provide potential opportunities for joint 
development and benefit-sharing contributing to the regional 
economic integration (ibid.)  
The Juba and Shabelle rivers are the economic bases that could 
drive both conflict and cooperation. If the former is to be avoided, 
determined moves are needed towards regional economic 
integration (ibid.). Bringing other issues than water into the 
cooperation discussions could facilitate a future negotiation 
process for basin cooperation. Exchanging freely accessible ports 
for Ethiopia along the Somali long coastlines with undisturbed but 
regulated river flows for hydropower in Ethiopia and irrigation 
uses in Somalia could be possible through sectoral integration and 
cross-border cooperation within the aim of regional economic 
integration (ibid.). The benefits of river cooperation enable 
broader opportunities that are catalyzed beyond the river.    
 

6. DISCUSSIONS AND ANALYSIS  
 

6.1. Similarities and Differences between the 
       Rivers’ Physical Geography  

The SADC and HoA regions are characterized by unevenly 
distributed rainfall patterns of great seasonal and annual variations, 
droughts and floods as well as scarcity of water resources. These 
characteristics present serious challenges for common and 
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integrated management of the shared water resources. Climatic 
similarities stand out when comparing the four river basins in the 
two regions (Paper V). All the four basins are experiencing similar 
challenges in terms of water scarcity (ibid.). Climate-change 
induced water stresses exist in the regions and the basins. The 
extreme variability in rainfall and river flows in the four basins 
affects real output performance, mostly in the agricultural sector.   
The four rivers’ runoffs, which are similarly very low in relation to 
drainage areas, are generated from small areas in upstream reaches 
of the basins (Paper V). The Ethiopian Highlands, Lesotho 
Highlands and the Witwatersrand contribute to the stream flow of 
the rivers in their basins. These areas (Fig. 13), which are referred 
to as “the water towers of Africa”, generally receive more rainfall 
than their lower surroundings.      
Due to its geographical position, South Africa links the two river 
basins – the Limpopo and Orange-Senqu. South Africa is both 
upstream and downstream riparian in the Orange-Senqu basin. 
Lesotho is a water tower like Ethiopia in the HoA, and water is 
one of the strongest resources which Lesotho used to leverage to 
empower itself and also establish deep cooperation with its sole 
neighbour – South Africa. Similarly, Ethiopia could also use its 
geographic position to create similar conditions for cooperation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 13. Africa’s water towers (UNEP, 2010).                        
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Because of their geographical positions in their respective basins, 
Mozambique and Somalia experience similar situations of being 
most downstream users, particularly in times of low flow periods, 
while Zimbabwe feels unaffected of any developments in the 
Limpopo basin.  
One important comparison between the river basins in the study is 
that Botswana and Kenya in the Orange-Senqu and the Juba 
basins respectively, are both geographically part of their respective 
basins but have no significant runoff contribution to the main 
rivers. The most important conditional factor of being a part in a 
transboundary basin is to be geographically part of the drainage 
basin, irrespective of having runoff contribution, human 
settlement, economic activities, etc. (Elmi, 2001; Paper I). Kenya 
did not, however, show interest when Somalia tried to undertake 
major water development project in the Juba basin in 1980s 
(Salman, 2011). Kenya is however part of the basin and has, like 
Botswana in the Orange-Senqu, a natural and legitimate role. 
Botswana was involved in the cooperation process of the Orange-
Senqu despite of its non-contributive to surface runoff.       
The Limpopo and Orange-Senqu are mainly border rivers while 
the Juba and Shabelle rivers are crossing international borders 
(Paper V). Rivers crossing border create significantly upstream and 
downstream positions while border rivers are more problematic 
for development, as they requires high level of cooperation 
between its riparian states. Despite of that, the SADC rivers 
succeeded to create some sort of functional cross-border 
cooperation over their common rivers.                                               

                                                                                     
6.2. Rivers and their importance to the countries sharing them    

The Limpopo is the second largest river in each of its four co-
basin countries, and the Orange-Senqu is the largest river in South 
Africa and Lesotho and second largest in Botswana and Namibia 
(Elmi, 2001; Paper I). The rivers have a very high economic 
significance for the countries and potential limiting effects on 
future development in the region. As the rivers occupy large areas 
of significant economic importance and social development for the 
countries and as water is emerging as a limiting factor to the 
economic development of the SADC region, the Limpopo and 
Orange-Senqu have the potentials to link the nations sharing them 
stronger. The countries are dependent on the rivers’ waters for a 
variety of uses.   
As the Juba and Shabelle basins cover geographically one-third of 
each basin country’s total land area (Paper III), they are the largest 
basins in each of the co-basin countries in term of land area. 
However, in terms of water resources, they are the least rivers in 
Ethiopia and Kenya. Unlike these countries, which have other 
larger water bodies in its territories, Somalia lacks significant 
alternatives to the rivers which are the country’s most important 
water sources for economic developments. The rivers pass 
through ecologically sensitive areas of both inland and coastal 
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ecosystems. The dependency ratio of Somalia to the waters of the 
Juba and Shabelle are extremely very high and water resources in 
the two rivers are strongly linked to the very survival of the Somali 
national economy as well as its social and environmental well-
being in the riverine areas (ibid.). The basins occupy also the 
country’s most populated and economically developed areas where 
strong future economic developments are needed to take place. 
Currently, Somalia is the major user of the two rivers’ water 
resources (Paper II & III). According to the Ethiopian plans, the 
country is in a process to make substantial increase of the rivers’ 
water utilizations by development large scale water infrastructures.  
Somalia’s heavy reliance on the Juba and Shabelle rivers for its 
economically strategic sources of water supply leads the country to 
convince upstream Ethiopia to release sufficient amount of water 
to sustain its economic survival and growth.  

 
6.3. The Rivers’ Water Resources Developments –  
       Similarities and Differences  

The rivers in the study differ very much in terms of development 
and resource utilizations (Paper V). The reason why the Limpopo 
and Orange-Senqu are highly developed and utilized than the Juba 
and Shabelle has to do with the colonial and post-colonial history 
of the regions. During the colonial and post-colonial periods, the 
HoA states have been in conflicts with either the European 
colonial powers, between each other or with its own people. The 
SADC states did not experience similar crises and this gave them 
more opportunities to develop the rivers.  
However, development of irrigation for increasing agricultural 
production dates back to 1920 in downstream areas of the Juba 
and Shabelle basins, when the Italian colonial power started to 
implement irrigation schemes along the banks of the rivers. This 
implies the impact of the colonial powers in water development. 
This is also the case in the Limpopo and Orange-Senqu. Many of 
the dams in the Limpopo and Orange-Senqu were built during the 
colonial and apartheid periods.  
The Limpopo and Orange-Senqu have few development schemes 
in the downstream areas (Paper I), while the water resources 
developments of the Juba and Shabelle have taken place in the 
downstream areas in Somalia. This could be attributed to the 
conditions experienced by the downstream states of Somalia and 
Mozambique during the post-colonial period. Although the rivers 
have not yet been developed to its significant extent, the Juba and 
Shabelle waters are regulated solely for irrigation development in 
downstream areas. While the Limpopo and Orange-Senqu rivers 
were developed for a variety of uses including irrigation. As the 
rivers are under-developed and under-utilized, the Juba and 
Shabelle have many promising and potential sites for future 
development, while the Limpopo and Orange-Senqu have fewer 
sites for further development (Paper V). The Limpopo has no dam 
on its mainstream. It is a border river with a high sediment load 
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and a very high coefficient of river flow variability and the riparian 
states concentrated on the river’s tributaries for water resources 
developments (Paper I).   
Being extensively developed rivers, which have major inter-basin 
transfer schemes of water, the Limpopo and Orange-Senqu states 
have created conditions of greater inter-dependences while the 
Juba and Shabelle rivers are in early stages of developing the 
resources. Large scale development plans which the Juba and 
Shabelle states have individually proposed will cause rapid changes 
in the basins’ physical settings, while existing institutions are 
unable to absorb and effectively manage the changes.      

 
6.4. Joint Institutions for Shared River Management  

Regarding the joint institutions for management of shared river, 
the two issues that need to be considered are establishment of the 
required cooperation and institutionalizing it. The Limpopo and 
Orange-Senqu basin countries in SADC succeeded to establish and 
institutionalize several river cooperation for the common 
management of the rivers with different levels of achievements 
(Paper I & IV).54 The lessons that could be learned from the 
SADC rivers are many. It is evident that establishing cooperation 
over shared rivers takes longer times and requires extensive 
preparations of the basis on which the discussions and 
negotiations could develop, and operationalizing and 
institutionalizing of the cooperation require clear objectives, 
specific goals and legal personality. As shown in the two case 
studies from the SADC, main factors that influenced the 
establishment and functionality of cooperation are (1) type of the 
cooperation framework – bilateral or multilateral; (2) objective and 
the scope of the cooperation; (3) interest of individual states and 
(4) trust between the cooperating parties (Paper I). 
Comparison between the multilateral LBPTC and the bilateral 
LHWC, both established in the same year (1986) shows the 
different levels of achievements depending on their type of 
cooperation, objectives established for and functionality (Paper I). 
The LHWC has the most complicated organization with strong 
relations with implementing agencies i.e. the LHDA and TCTA, 
and secretariat. The LHWC has, not only advisory functions as 
other cooperation, but also monitoring power and functions over 
the implementing agencies. This implies that if international 
collaboration is to be limited to consultation and coordination 
concerning national projects undertaken separately by each state, 
only a simple organizational structure is needed. On the other 
hand, if an ambitious scheme of a joint project such as the LHWP 
involving sharing of cost and benefit to several States is 
contemplated, rather more complex structures need to be created 
and substantiated with legal powers to be conferred.  

                                                 
54  The Limpopo has three bilateral and two multilateral cooperation while the Orange-Senqu has four bilateral 

and one multilateral cooperation. 
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In the Orange, it took about 30 years to materialize the idea of 
transferring water from the Lesotho Highlands to South Africa. 
Even after settling political crisis in southern Africa through 
democratic change in South Africa in 1994, it took 12 years for the 
Orange, and 19 years for the Limpopo to develop basin-wide 
commissions with permanent secretariats. In the Limpopo basin, it 
took 25 years (from 1986 to 2011) to transform LBPTC to 
LIMCOM. Lesotho and South Africa, with most functional 
cooperation in SADC, have experienced misunderstandings over 
their joint project of LHWP. After 13 years of cooperation, the 
countries were forced to change the governance of the LHWP by 
signing a new Protocol (Protocol V). There are also other 
protocols signed to address other disputes and obstacles. This 
indicates that establishing and institutionalizing river cooperation 
is a process that requires time.  
Different issues and reasons could be attributed what made the 
processes lengthy. Even though the Limpopo and Orange 
countries wanted to establish the cooperation they were 
encountered some obstacles. In many cases, the objectives of the 
cooperation were not well developed and clear and the countries 
were not in favourable environments for cooperation. Resources 
required and the time was also limiting factors. However, after 
1994, the will and spirit for cooperation were very high in SADC. 
South Africa is the country that involves in most cooperation in 
both basins.    
So, the Juba and Shabelle countries in the HoA with their complex 
political crises and border conflicts seem extremely difficult to 
focus on river cooperation. Border disputes between Somalia and 
its neighbours are pushing back necessary processes of developing 
river cooperation of the Juba and Shabelle rivers (Paper III). The 
state-collapse and ongoing civil war in Somalia is another major 
obstacle. It therefore seems, at least in the foreseeable future, 
difficult and impractical, if not impossible, to develop any kind of 
cooperation over the Juba and Shabelle.  
The Limpopo and Orange-Senqu states are strengthening their 
cooperation a time when most of the potential sites for 
developments in the rivers have already been utilized. While the 
Juba and Shabelle states are lacking any kind of cooperation at a 
time when the entire water resources of the rivers are draining into 
the sea particularly from the last 25 years. The rivers’ promising 
sites for developments are not yet utilized.    
 

6.5. Bilateral Cooperation in Multilateral Framework    
As the Limpopo and Orange-Senqu states established and 
developed several bilateral and multilateral institutions (Paper I & 
IV), the rivers have the most cooperation in Africa. Before 
launching basin-wide commissions, the countries firstly established 
cooperation on a part of the basin before expanding it to the entire 
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basin. This bilateral approach (GWP-INBO, 2012)55  has in most 
cases showed successful functionalities (Paper I). The signing of 
bilateral agreements is a step but not a substitute for cooperation 
on the whole international river basin. Establishing the basin-wide 
commissions of ORASECOM and LIMCOM became possible 
after the basin countries improved their communication channels, 
built trust and common understanding of their shared water 
resources, and shared existing data on bilateral cooperation. It 
therefore seems prerequisite to develop these issues through 
bilateral approaches before addressing basin-wide cooperation. 
This model could be applicable to the Juba and Shabelle basins. 
Table 9 shows advantages and disadvantages of the bilateral and 
multilateral frameworks for cooperation over international river 
basin using three parameters. In the negotiation process to 
establish a joint institution for a river shared by several countries, 
difficulty increases and the process becomes more prolonged as 
the number of riparian participants increases (Paper I). It suggests 
that it is easier for co-basin countries to cooperate on the basis of 
a bilateral framework, where the functionality of multilateral 
cooperation is problematic – but advantageous, if possible (Paper 
I; Elmi, 2001). In addition, bilateral cooperation suits for shorter 
terms due to its technical advantages while multilateral frameworks 
are necessary for longer term and have political advantages (ibid.). 
This approach of bilateralism in multinational basins implies that 
the river is not treated as a single unit. The river basin approach is 
a relevant unit of management in water sharing in order to 
maximize the utilization of the resource. Although it ignores the 
river basin as the fundamental, natural, economic and planning 
unit, bilateral cooperation showed to operate more practically, but 
does not give long-term benefits based on sustainability (ibid.).   
The three main factors that, therefore, separate the two forms of 
cooperation – bilateral and multilateral – are (a) the establishment 
process; (b) satisfaction of individual interest and (c) the conduct 
of meeting. In order to manage the dilemma and put the river 
basin concept in a better light, the framework could be structured 
as shown in Figure 14. A bilateral cooperation as part of 
multilateral framework could be implemented at basin level. Issues  
 

Table 9. Advantages/disadvantages of bilateral and multilateral frameworks. 
         Parameter Type of framework 

Bilateral Multilateral 
Governance (functionality) Easier to operate Problematic but 

advantageous, if possible 
Technical cooperation Easier to establish   Difficult but advantageous 
Time consideration Suitable for shorter term Necessary for longer term 

Source: Paper I, Elmi, 2001. 

                                                 
55  This is in line with the findings of Hamner and Wolf (1998), who noted that the 124 of the 145 treaties 

relating to international water resources are bilateral in multinational river basin, while only 21 are multilateral. 
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Figure 14 Framework combining bilateral and multilateral elements  
(Elmi, 2001; Paper I). 

 
concerning two of the basin states could be solved on a bilateral 
basis, with information passed to the multilateral forum (Elmi, 
2001; Paper I). This model was later applied to the Limpopo and 
Orange-Senqu basins.  
The Limpopo and Orange-Senqu states have gone through lengthy 
processes of establishing basin-wide river commissions which 
experienced shortcomings in the establishment processes (Paper 
IV). Both ORASECOM and LIMCOM have established 
permanent secretariats and developed basin-wide program 
activities. The ORASECOM has achieved many and succeeded to 
be a credible organ both regionally and internationally (Paper IV). 
It also became a model of multilateral river basin organization 
(RBO) in the SADC region. The LIMCOM have also implemented 
several joint activities.   
The ORASECOM and LIMCOM are two multilateral river 
commissions which recognize both existing and future bilateral 
agreements but oblige to share information. The bilateral 
agreements are however required to liaise with the multilateral 
agreement. Within the multilateral framework of the ORASECOM 
and LIMCOM, decisions concerning more on two of basin 
countries are left for them through their bilateral arrangement. As 
the river basin concept is recognized as the best management unit, 
the basin states envision making a joint planning of the common 
resource development through the multilateral framework. 
Implementations of physical works that may result from basin-
wide planning may need to be implemented by the concerned 
basin countries through their bilateral arrangement. In this way, 
the bilateral arrangements are designed to be integrated and fitted 
in the multilateral cooperation (Paper IV). This dual-set-up system 
of cooperating on bilateral basis through multilateral framework 
demands a higher level of information flow and data sharing as 
well as sectoral integration.  
Despite the fact that the countries succeeded to put in place 
mechanisms for data sharing, monitoring and communication for 
future planning of the common water resource in the two river 
systems, the ORASECOM and LIMCOM are however facing 
major challenges (Paper IV). As the two basins are in water scarce 
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region with rising demographic patterns and increasing demands 
for water, the most significant challenge is equitable and 
sustainable utilization of the two river systems’ scarce water 
resources, which are already significantly developed. Alternatively, 
strategy giving attention to the riparian’s economic, social and 
environmental interests and consistent with the current water 
usage and demands need to be developed. The mutual economic 
and environmental interdependence in the basins (Kaniaru, 2010) 
need also to be strengthened and exploited through regional 
integration and public participation. 
In the future, in case the Juba and Shabelle states come to 
positions to develop joint institutions for common management of 
the rivers, this model developed by the Limpopo and Orange-
Senqu countries could be a useful way for river cooperation.  
 

6.6. Management and Sharing of data    
 

The role of data existence and sharing is central to a river 
development and cooperation. Exchange of information and 
sharing of data create trust and confidence between the riparians.   
In the Limpopo and Orange-Senqu basins, data sharing is one of 
the areas where countries cooperated well (Paper IV) and data is 
available (DNA, 2010). As the role of data is central to planning, 
the challenge is to develop a complete database for transboundray 
basin management. As data imbalance between the countries 
increase power disparities (Turton, 2003), the Limpopo and 
Orange-Senqu basin agreement contain joint data management as 
a key element.  
In the case of the Juba and Shabelle basins, data is suffering from 
three major crises. Firstly, although the Ethiopian master plans 
generated some relevant data, existing of data is in question as the 
areas where the rivers are located are very insecure. The data that 
Somalia created and collected during the period before the civil 
war in 1991 is mainly unavailable and outdated, and no data that 
the country has generated since then. Secondly, as the small 
amount of data that exist is classified and removed from the public 
domain, it is not available. Thirdly, the loss of intellectual assets 
and skills threaten effective water management (Jacobs, 2012b). 
Somalia’s professionals are either forced to live abroad or became 
out-dated causing institutional memory loss, negatively impacts on 
service delivery and all these reduce the opportunities for 
cooperation. Negotiations and opportunities for joint development 
are therefore constrained by considerable capacity imbalances 
among the countries in the Juba and Shabelle basins and in 
inability in many to analyse and inform policy positions and 
decisions. Due to these crises, Somalia’s development capacity is 
limited.   
Data sharing are contentious issues in riparian negotiations and 
information asymmetries create fear and distrust. The case studies 
(Paper I and IV) show that building confidence, trust and capacity 
takes decades.  
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Different names for the same river in different basin countries can 
create dispute. In the case of the Orange, the river is known in 
South Africa and Namibia as the Orange, while Lesotho calls it the 
Senqu. In their basin-wide agreement, the countries settled their 
dispute in the river’s name by calling it the Orange-Senqu. In the 
case of Juba, the river is known as the Juba in Somalia, and as the 
Genale-Dawa in Ethiopia. As this creates dispute, it could similarly 
get one-agreed name.  
 

6.7. International Water Principles and Case Study Basins  
 

The Limpopo and Orange-Senqu states endorse the internationally 
accepted water principles as they are parties in the SADC Revised 
Protocol of Shared Watercourses, greatly influenced by the UN 
Convention.56  The Revised Protocol governs the overall 
cooperation over the shared rivers.  
Unlike the Limpopo and Orange-Senqu states, the Juba and 
Shabelle states are not party in any of international water laws 
(Paper III). Ethiopia is the only country in the basins that 
developed policies addressing transboundary waters (MWR, 1999; 
2001). Both policy documents emphasise on implementation of 
unilateral project based on equitable use principles, recognizing 
only Ethiopia’s interest. Although the country’s policy notes to 
promote fair regional cooperation on the equitable use of 
transboundary water with the riparian countries, the Ethiopian 
policy towards the transboundary rivers is reluctant to cross-
border cooperation.     
Although, under the international law, it is clear that existing uses 
occupy a preferential position over projected uses in determining 
what constitutes equitable utilisation (Wooters, 2000), previous 
river water uses in Somalia before the civil war started 1991 do not 
currently exist. This may affect the country’s argument in the 
future, unless Somalia re-establishes its previous uses of water 
along the Juba and Shabelle rivers.  
 

6.8. Benefit Sharing and Mutual Interests 
 

Interest in terms of mutual benefits is a major factor and key issue 
influencing the functionality of the entire cooperation over shared 
rivers. The basic principle of benefit-sharing is that the countries 
cooperate if the net benefits of cooperation are greater than the 
net benefits of non-cooperation (Grey & Saddof, 2007). Today 
cooperation arrangements are moving increasingly from a single 
focus on sharing waters to the sharing of multiple benefits from 
more optimal water arrangements with basins (Wooters, 2013). As 
transboundary water resources constitute a special case of the 
common pool resources utilization (Philips et al, 2006), providing 

                                                 
56  South Africa and Namibia are among the countries that signed and ratified the UN Convention.  
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incentives for cooperation and integration of interests between 
riparian states is necessary (Granit, 2012).  
The bilateral LHWC between Lesotho and South Africa had 
specific issues of mutual interests to address while the multilateral 
LBPTC did not define benefits that could have bound all basin 
countries of the Limpopo (Paper I). As could be seen in the case 
of the Orange, the cooperation between Lesotho and South Africa 
was development-driven rather than water-sharing, as the idea of 
building water infrastructures in the Lesotho Highland was 
proposed by South Africa in 1955. In the case of the rivers in the 
HoA, the need to develop the water resources in the Juba and 
Shabelle did not exist for Ethiopia until recently. It however 
existed in Somalia as they are the only sources of water for 
irrigation and hydropower energy production.      
In the Limpopo and Orange rivers, two joint and large scale water 
development projects have been investigated by the states on a 
bilateral basis. One is the LHWP, which is the most far-reaching 
example of water cooperation on the African continent and the 
other anticipated project was the JULBS on the Limpopo (Paper I; 
Elmi, 2001). Analyzing why the LHWP is implemented and not 
the JULBS, factors that make joint projects implementable include 
(i) physical aspects of the river; (ii) economic interests of the states 
in terms of benefits, and (iii) political relations between the basin 
states (Paper I). As the case studies show, if the joint projects do 
not become viable because of these factors, states implement other 
alternative national schemes, as the case of Botswana (Paper I). It 
is certain that during the negotiation process of the LHWP, South 
Africa used the national alternative scheme of OVTS57 as a tool to 
motivate Lesotho to cooperation.    
Dam buildings in Lesotho were used for two main purposes – 
hydropower development for Lesotho and storage of water supply 
for downstream uses in South Africa. Waters in the reservoirs were 
not used for consumptive uses in Lesotho. Although Ethiopia and 
Somalia are not in a similar position, this is the kind of cooperation 
which the Juba and Shabelle countries could establish, i.e. joint 
projects developing hydropower for upstream Ethiopia and 
irrigation for downstream Somalia (Paper III). Reducing the water 
losses by building dams in the Ethiopian highlands with lower 
evaporation rates seems to be necessary in the future, although this 
is against the Ethiopia’s strategy and plans on its shared rivers as 
the country gives higher priorities to multipurpose projects of 
irrigation and hydropower generation (MWR, 2001; 2004; 2007). If 
the integrity of the transboundary water resources is maintained, 
more benefits can be generated along the water values chain 
(Granit, 2012).  
Lesotho and South Africa have been engaged in their cooperation 
in the LHWP to share the benefit from their undertaking (Paper 

                                                 
57  OVTS – Orange-Vaal Transfer Scheme was an alternative national scheme which was considered by South 

Africa in case the LHWP would become unviable. See pages 226-227 of Paper I.    
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I).58 So the countries have been talking about joint benefits, mutual 
interest and common security. This concept of sharing benefit 
from joint undertaking replaces the controversial issue of water 
right, which leads to the question of sovereignty. Sharing of 
benefits and costs shifts the debate from water rights to a 
paradigm based on relative needs for water. Instead of water 
allocation through right-based concept, the focus might be shifted 
to equitable distribution of benefit from a joint development. As 
the needs of Ethiopia and Somalia in the Juba and Shabelle basins 
are similar, competing and incompatible (Paper III), it seems 
difficult, if impossible, to move to need-based criteria and the 
concept of the right-based prevails.  
As shown in the case studies, it is evident that cooperation can 
only function when it is a project-based and joint venture of 
mutual interests. Without having joint project states are not 
motivated for cooperation. The joint project could be the 
followings: (i) a joint physical development of the water resources 
such as the LHWP and the Vioolsdrift-Noordoewer Joint 
Irrigation Schemes in lower Orange, and the anticipated JULBS in 
the upper Limpopo; (ii) joint utilisation of the common water 
resources such as the Marico Dam between South Africa and 
Botswana; (iii) joint project of data sharing and exchange of ideas 
and information such as the ORASECOM and LIMCOM; and (iv) 
joint planning which enables parties to proceed their national 
development plans, such as the LHWP and the anticipated joint 
planning between South Africa and Mozambique in later stages of 
the LIMCOM cooperation. The joint projects which the Juba and 
Shabelle states could launch are joint project of data sharing and 
exchange of ideas and information, and joint planning of the 
shared water resources in the rivers. 
The two issues influencing any negotiation of joint projects are (i) 
who will pay the cost or receive the benefit and (ii) when? In the 
case of the LWHP, these events were simultaneous and mutual 
(Paper I). Although there are potential and powerful driving forces 
for cooperation in the Juba and Shabelle basins which could join 
the countries economically (Paper III) and would give the states 
added motivations towards cooperation, joint projects have never 
been negotiated.   
An aspect of sharing of benefits is the compensation and there are 
two types of it.  

 

1. Compensation by upstream riparian to downstream riparian 
due to reduced flow of water and/or its quality, and  

2. Compensation by downstream riparian to upstream riparian 
because of abstaining to make water resources development 
or having non-consumptive uses in upstream areas. This is 

                                                 
58  This indicates that the countries are not sharing the water itself but the benefit that could be generated from it. The 

word sharing seems to be a mathematical term. Against this, many countries prefer the word allocation based on relative 
needs. However, it is more than the water, which the riparian countries should share. In the cooperation concerned 
parties gain other benefits than water. 
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the case of the LHWP where South Africa pays royalties to 
Lesotho.  

 
In the case of the Juba and Shabelle, if the LHWP-model is to be 
applied, Somalia should have to be ready to pay development costs 
and Ethiopia should not have consumptive uses in upstream areas. 
One option for Somalia to compensate Ethiopia is to let access to 
the sea59 – exchanging river water to sea water (ibid.). The benefits 
of such cooperation extend beyond the rivers (Sadoff & Grey, 
2005), serving to reduce the potential tensions over conflicting 
resource claims and to promote economic cooperation and 
integration, as the potentials for gains from cooperation is clear. 
Cooperation can be shown to be a ‘win-win’ solution in the long 
run for all the riparian states, especially when the full cost of non-
cooperation and lost opportunities are factored into cost-benefit 
analysis (Elhance, 1999). This is the case of the shared freshwater 
resources in the Juba and Shabelle rivers, which have been flowing 
out into the Indian Ocean for the last 25 years without any major 
economic uses and benefits for the riparian communities.  
Although, the concept of benefit-sharing needs to be developed 
(Philips et al, 2006), different categories and types of benefits of 
cooperation over international rivers have been identified (UN, 
2008; Sadoff & Grey, 2002). Sadoff and Grey divided into four: 
environmental, economic, political and catalytic. Direct benefits 
from the rivers dominate most cooperation. Mutual benefits are 
key components to cooperation on water management. 
The whole LHWP Treaty is based on the comparison of the 
capital costs between the two water transfer schemes – the OVTS 
and the LHWP. Countries agreed to share the difference in cost, 
called the net benefit, of the LHWP over its alternative scheme, the 
OVTS. According to the calculation made, the net benefit became 
2.3 billion of South African Rand (TCTA, 1999). Lesotho’s share 
of benefits was called the “royalties” while South Africa’s share is 
referred as “cost savings” (DWAF, 1999). The net benefit was 
agreed to share on a ratio of 56% to 44% between Lesotho and 
South Africa respectively (Fig. 15). As shown below (Elmi, 2001), 
fixed “royalties” that will be paid to Lesotho by South Africa over 
next 50 years from 1995 to 2045 is calculated as following:    
 
 

56% x 2.3 billion  
                      = 215 million South African Rand60 monthly  

50 years x 12 months     
         

                                                 
59  Although, a state does not like to share with other states what it considers to be its natural resources (Elhance, 

1999), Somalia need to share ports on its long coastlines which are country’s own natural resources with 
landlocked Ethiopia in order to motivate for cooperation. 

60  In 1986, US $1 was worth two South African rand. Today, US $1 is worth roughly eleven South African rand. 
The cost of the LHWP has now increased to about 10 billion South African rand (Dlamini, 2012)  
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Figure 15. Comparison of the capital costs between the two 
Water Transfer Schemes in the Orange River (DWAF, 1999) 

                        
In the LHWP, South Africa was therefore motivated by savings of 
the costs of non-cooperation arising from the difference between 
the two alternative sources of increased supplies to its growing 
water demands. The cooperation gave also other political and 
catalytic benefits. 
 

6.9. Water scarcity – source of conflict or reason for cooperation 
 

Water is in fact a potential source of conflict and/or cooperation 
(Philips et al, 2006). As the linkage between scarcity and conflict is 
confirmed (Ohlsson, 1999; Toset et al, 2000; Wolf, 2005), fears of 
losing control over shared water contribute to go to war among 
riparian nations (Rahaman, 2012). However, an opposite direction 
emphasizing option for cooperation and sharing of benefits de-
securitizing the issue is also possible (Turton, 2003b; Phillips et al, 
2006).  
Despite being in two African water scarce regions, the 
international river basins in the study have shown different 
outcomes. Owing to the region’s spirit of cooperation within the 
SADC framework and the Revised Protocol of Shared 
Watercourses in general, and the basin-wide agreements and the 
joint activities in particular, the risk of water as a source of conflict 
between the Limpopo and Orange-Senqu states is very minimum. 
Although, the lack of integrated basin-wide plans was identified as 
the major challenge facing the two basins, the two multilateral 
basin commissions are in a process to develop basin-wide 
strategies for resources planning (Paper, IV). However, the most 
significant challenge facing both basins is equitable and sustainable 
utilization of the scarce water resources, which have already 
extensively been developed. And the dilemma is that the optimal 
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solution may not be congruent with the principle of equitable 
utilization (Grey, 2001). In case of dispute or conflict over the use 
of waters in the basins, there are conflict resolution and dispute 
settlement mechanisms put in place in the basin-wide agreements 
and in the SADC systems. It seems that water scarcity became a 
reason for cooperation in the basins. 
The riparian states of the Juba and Shabelle basins apply different 
and competing principles in their arguments in uses of the rivers’ 
waters. Due to several major obstacles, a dispute over the rivers is 
a potential source of conflict (Paper III) and future conflicts based 
on the rivers’ waters seem to be inevitable and it may also turn out 
to be another layer of international conflict (Paper II).  
Unilateralism and policies of no-will-for-cooperation are the major 
obstacles for the required cooperation (Paper III). In addition, the 
lack of central and functional system of government in Somalia for 
the last twenty three years seems to be the most major hinder 
(ibid.). Other major obstacles include severity of the water scarcity 
in the riparian countries and in the river basins, geographical 
balance of the problem, the riparian countries’ historical conflicts 
and current tensions, growing population, and the border disputes. 
As there are neither mechanisms for river cooperation nor any 
initiative for negotiations, the Juba and Shabelle basins are running 
in more risks for conflict. (Paper II, III)61 In addition, unlike the 
SADC, the HoA is a highly securitized region62, negatively 
impacted by several high politics issues. As the basins’ riparians are 
economically underdeveloped countries, they are lacking 
alternatives and capacities to develop coping strategies by 
allocating water away from the thirsty agricultural sector to other 
more productive uses.63 The lack of integrated management for the 
basins’ transboundary watercourses seems likely to be a potential 
threat to the entire region’s stability. Moreover, the basins are 
experiencing environmental crisis that grew from ecological 
degradation and a scarcity of resources combined with long armed 
conflicts. The countries, particularly downstream Somalia, are 
confronted with an extreme second-order resource scarcity. 
Mozambique has also experienced a similar situation in the 
Limpopo basin (Turton, 2003b). 
In the HoA region, the Juba and Shabelle rivers have the potential 
to join the basin countries economically and politically – or, 
conversely, to cause economic and political tensions between them 
(Paper III). The Juba and Shabelle rivers that were supposed to 
motivate its riparians to cooperation and put its nations to the path 
of peace and development are instead becoming cause for conflict 
and source of insecurity and new conflicts. However, the risk of 

                                                 
61  Ethiopia and Somalia had a development disputes over the Ogaden territory and used water as a military tool 

and weapon in their war in 1963-64 (Wolf, 1997). The current plans in upstream Ethiopia control water for 
downstream uses in Somalia.   

62  In many scales (Delli-Priscoli, 1996; NATO, 1999; Yoffe et al, 2003), the HoA is a region with extensive war 
acts and formal declaration of war, which affects shared resources such as water in the international rivers.   

63  More economically developed countries tend to be less conflictual as they can reallocate the water to more 
productive uses using sectoral water efficiency, or negotiate agreements (Varis et al, 2008; Turton, 2008). 
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this dispute over the rivers to develop into military interstate 
conflict based on the rivers’ shared waters remains very low for 
many reasons (Paper III). Ethiopian overwhelming military 
superiority in the basins and hegemony in the region, its upstream 
geographic position of the rivers, relatively economic powers and 
its diplomatic clout in the international systems are some of them. 
Instead, a negative peace64 will be resulted due to the Somalia’s 
statelessness, its deep sociopolitical crisis and the ongoing process 
of disintegration of the country. In addition, the upstream 
riparians, Ethiopia and Kenya, are deeply involved in the Somalia’s 
political and security affairs, as they control the long border lines 
between the states.  If Somalia was to become militarily and 
economically more powerful, it could radically change interstate 
relations and the nature of hydropolitics in the basins.   
Since most of the Somalia’s internally available water resources 
which exist in the Juba and Shabelle rivers originate outside the 
country’s borders, the country’s water dependence ratio is very 
high. Heavy reliance on the Juba and Shabelle rivers makes water 
developments in Ethiopia great concern to Somalia. Ethiopia is 
planning similar projects which Somalia did succeed to implement 
on the Juba river. The Baardheere Dam Project (BDP) in 1980s 
would have created a strong bargaining position for Somalia and 
established a higher level of prior use of the Juba’s water by 
Somalia. Despite the fact that the basins have the least water 
resources, they occupy the largest potential irrigable land in the 
two countries, and the riparian states have put development of 
agricultural sector at the heart of their national economic 
development policy. The Ethiopian plans for water developments 
in upstream areas in the basins will be challenged when Somalia 
attempts to restore its previous uses in the two rivers by 
rehabilitating the destroyed water infrastructures. It is only then 
the two countries face real challenges and risk for conflicts over 
the use of waters in their common rivers. In addition, as the basin 
countries have similar needs and incompatible development 
policies, the sum of all water demands in the river basins are likely 
to exceed available supplies (Paper III).  
With its plans to develop potential hydropower, Ethiopia envisions 
to dominate the region by its large dams and energy production. 
As the method may not empower Ethiopia, it might provocatively 
cause suspicions and mistrust (Elmi, 2014a). 
As control of water in upstream areas of the rivers is a key issue 
that will dominate any future relations between the riparian states, 
the desperate need to initiate cooperation through dialogue based 
on mutual security is significant and trust needs to be established. 
A useful way to initiate and sustain dialogue is to seek 
opportunities for mutual benefits (Paper II). Although the issue of 
the Juba and Shabelle Rivers is a hidden and powerful one that 

                                                 
64  Negative peace is the absence of violence and hostilities (Galtung, 1996). Positive peace is the existence of confidence 

in the region to the extent that economic growth and social stability can be assured. This is largely absent in the HoA 
region.  
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could explode at any time in the future, no negotiations could be 
initiated before addressing and solving other more fundamental 
causes of the historical conflicts and the current tensions (ibid.). 
The tensions may reach the point where they color the geo-
political relationships between the basin states and become 
obstacles to growth by constraining the regional political economy 
and diverting resources from economic development.  

 
6.10. Lack of cooperation – the root cause  

 

The relations between the riparian states of the Juba and Shabelle 
river basins were complicated particularly in view of their long 
history, which is full of animosity, mistrust, conflict and border 
dispute, resulted from the demarcations by the European 
Colonialists (Paper II). During that period, Ethiopia played a key 
role in the colonial division of the Somali Plateau into five areas. 
These tense relations resulted in political conflict which caused at 
least two military wars in 1964 and 1977. The Somalia’s state 
collapse and current tensions between the states particularly 
Ethiopia and Kenya against Somalia seem to be putting more fuel 
on the crisis.  
As the lack of cooperation in high politics leads to a similar 
deadlock in low politics (Lowi, 1993), the basins’ high politics in 
the form of border dispute, claim of territories, support to 
oppositions, ethnicity and religion have negatively impacted the 
required cooperation over the shared rivers. Unlike the other two 
riparian states, the water resources in the rivers are vital to the very 
survival of Somalia’s national economy. Although the politics of 
water is generally subordinate to the higher political issue (ibid.), 
the water issues in these basins are very much embedded in larger 
conflict of a high-politics nature, as they are strongly linked to the 
border disputes and territory conflicts. The main reasons 
hampering cooperation over the Juba and Shabelle river basins are 
many. The Ethiopia’s unwillingness and the lack of central and 
effective government of Somalia are the two most important. As a 
result of their unfavorable experiences in the issue of the Nile 
basin, Ethiopia is unwilling to other riparian countries to involve in 
planning of their water resources in any of its shared rivers. This 
unwillingness is also evident in other shared basins. Ethiopia and 
Kenya faced tensions over the Omo River where upstream 
Ethiopia constructed the Gigel Gibe hydropower dam which 
concerned Kenya as the dam that might lead to reduction of the 
volume of the water flowing to the Lake Turkana in downstream 
areas in Kenya (Mengisteab, 2012).   
Kenya and Ethiopia have long history of cooperation against 
Somalia’s claim of some part of their territories (Paper III) but this 
did not lead the countries to discuss their shared waters 
particularly the Dawa and Omo rivers. Kenya tried several times to 
negotiate with Ethiopia over these shared rivers and proposed 
commission over these common rivers, but Ethiopia was reluctant 
and did not show commitments (Paper III). In contrary, Botswana 
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cooperated with South Africa, even during the apartheid era. 
Without leaving its strong political ideology towards the apartheid, 
Botswana was pursuing its potential interests from the shared 
rivers as it faced serious water scarcity particularly the areas around 
the capital which is close to its border with South Africa. It is 
possible that South Africa was using the water cooperation to 
open other opportunities for other higher politics, particularly the 
issue of Botswanan support to the ANC. In this case, two high 
politics issues converged.  
However, Somalia, Kenya and Ethiopia have developed serious 
cooperation in the field of security to combat with the Al-Shabaab, 
a terrorist group linked to the Al-Qaeda operating inside Somalia 
but executed also suicide operations and terroristic attacks in the 
other countries of the region. Assisting the Somali national force 
to eliminate the Al-Shabaab, both Ethiopian and Kenyan army 
forces operate inside Somalia, particularly in the lands of the two 
river basins in Somalia. Despite of that high level and 
unprecedented cooperation in the security sector, yet the countries 
have no any discussion leading to river cooperation or any other 
economic sector. It is evident that political security cooperation, 
between Ethiopia and Kenya, and again between Ethiopia, Kenya 
and Somalia, is not a guarantee for economic cooperation. While 
the political conflict between Botswana and South Africa during 
1980s did not necessarily need to be a hinder for joint water 
project in the upper Limpopo basin. Despite the political distrust 
experienced between the states as a result of apartheid, there was a 
high level of technical cooperation.  
In the Juba and Shabelle basins, the water is scarce, shared and 
embedded in larger conflicts and the limited economic 
diversification limits the range of policy options open to basins’ 
governments. Cooperation in these shared basins is unlikely to 
occur because Ethiopia does not see any advantage or benefit. 
Considering the different fields of power influencing the 
interaction between riparian states (Earle et al, 2010), Ethiopia has 
the most and Somalia the least in all fields, and the country is the 
most needy and a vulnerable end user of the river (Paper II). The 
country is not only suffering from political instability but also 
social incapability as there are no functioning institutions and 
skilled professionals. As cooperation in international river basin is 
only brought about by the hegemonic power (Lowi, 1990), 
cooperation over the rivers will not be achieved unless Ethiopia 
accepts it. Despite its historical conflict and current interventions 
of its internal affairs, Somalia is in a position to benefit any type of 
river cooperation because it has no viable alternatives. Although 
Ethiopia lacks necessary attributes (including technical expertise 
and greater financial capability) to claiming to be hydro-hegemonic 
power in the HoA region (Calas & Martinon, 2010), the country is 
relatively more powerful than the state-collapsed Somalia. As the 
interest of Ethiopia is prerequisite for any cooperation (Paper III), 
the case of the Juba and Shabelle basins fits therefore in the theory 
of hegemonic cooperation developed by Lowi (1990).  
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6.11. Political factor – the most affecting    
 

Water problems in shared river basins are largely political rather 
than technical in nature (Zhou, 1999; Ohlsson, 1995) and the issue 
of water is more of a policy issue (Hirji and Grey, 1998; Elhance, 
1999; Calas & Martinon, 2010). The case studies show that the 
political factor has significant impacts on conflict and cooperation 
over the international river basins.  
The LHWP, which South Africa has been pursuing over 30 years, 
was made possible only when a favorable political change occurred 
in Lesotho, with the South African support (Paper I). The LHWP 
became also possible largely due to South Africa’s willingness to 
share the benefits of cooperation fairly. Although, the LHWP 
Treaty was signed by two illegitimate governments –apartheid 
South Africa and Lesotho’s military regime –, the bilateral 
cooperation was later accepted by the two countries’ democratic 
governments (Paper I).  
Although, the multilateral LBPTC was the first basin-wide 
agreement in the SADC region, it could not function because of 
political conflict between the Limpopo states (ibid.). The political 
crisis did not become obstacle to sign the establishment 
agreement, but more to its implementation, as it lacked the 
required political back-up, which the LHWC had got. The process 
of LBPTC and LIMCOM were hampered by lack of interest of 
Zimbabwe (Paper I & IV) which had local political crises (Turton, 
2003a; LBPTC, 2010), and suspiciousness by Mozambique about 
the seriousness of upper riparian in addressing downstream 
concerns (Paper I).  
However, after South Africa’s democratization in 1994, the SADC 
region’s political climate became more favorable for regional as 
well as basin-wide cooperation. The absence of high politics issues, 
such as border conflict, supporting oppositions etc., is a very 
contributing factor to the finding of way out for the crisis in 
shared waters in international river basins. This absence of high 
politics issue is obvious in the Limpopo and Orange-Senqu, as it 
terminated with South Africa’s democratization (1994), 
Mozambique peace agreement (1992) and Namibian independence 
(1990). In addition, the end of Cold-War contributed to the 
southern African cooperation, where there is a platform for 
discussions, collaborations and exchange of ideas and 
information.65 The processes of establishing the multilateral river 
commission of ORASECOM and LIMCOM were started after the 
political change in South Africa in 1994 (Paper I).   
In opposite, the HoA region there still exist high politics issue 
mainly caused by border disputes, support of opposition groups, 
mistrust and historical conflicts. As the politics of water is 
generally subordinate to the higher political issue (Lowi, 1993), the 
War on Terror continue to replace the Cold War in the region and 

                                                 
65  The end of the Cold War made it easier to bring up the water to the negotiations table (Wallensteen & Swain, 

1997).  
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worked to affect the region exacerbating the struggle between the 
states giving some of them advantages while others were seen as 
the losers. As a result, everything is securitized and over-
securitized in the region, and the land of the two river basins, the 
Juba and Shabelle, are currently occupied by the army forces from 
the upstream more powerful states in the War on Terror project to 
eliminate the Al-Shabab but have potential to address other hidden 
agendas. 
The major hinder to the desperately required collaboration over 
the shared river basins is lack of political will and commitment 
(Paper III) which are prerequisite for successful transboundary 
water management (UN, 2008). As cooperation in international 
rivers is fundamentally a political activity (Sadoff et al, 2002), 
cooperation over the Juba and Shabelle basins will not be possible 
until the political relations between the riparian states become 
favorable. Stronger political commitments are necessary for 
establishing of a basin-wide multilateral framework for 
cooperation. The crisis in the HoA region is the lack of political 
will from the involved states and international community to take 
necessary decisions and actions to transform potential economic 
resources into consumable and marketable goods.  
Despite Botswana’s contribution to the Orange river’s runoff was 
in question, the country was allowed to involve in the basin-wide 
cooperation because of the viable political relations between the 
riparian states (Paper IV). In contrary, Ethiopia does not want to 
notify downstream Somalia about their massive dam and irrigation 
projects (Paper III). Internal policies and water reforms of the 
SADC region’s individual states endorsed cooperation over shared 
rivers (Jacobs, 2012). While in the HoA region, the states are not 
open for cross-border cooperation in the field of shared waters in 
international river systems. The riparian states have policies of 
unilateral development of the common water resources. Despite 
sovereignty is no longer capable of proving the primary foundation 
for freshwater policies and management (Chazournes et al, 2013), it 
has notably became a major hinder for collaboration. Sovereignty66 
is strongly linked to political security (Buzan et al, 1998). However, 
the allocation of transboundary water resources necessitates the 
consideration of the limits of state sovereignty.  
In the LHWP Treaty, the more powerful South Africa respected 
the sovereignty of Lesotho, a country completely landlocked by 
South Africa, and the states agreed to sign new agreement for each 
phase of the LHWP. The Treaty could have guaranteed all phases 
of the LHWP. While many believe that Ethiopia and Kenya, the 
other two riparian states of the Juba and Shabelle basins, do not 
consider Somalia as a sovereign state. As the transboundary rivers 
raise three major concerns – sovereignty, territorial integrity and 
                                                 

66  Much of the issues attached to transboundary watercourses are embedded in notions of state sovereignty, 
which has notably became a major hinder for cross-border cooperation over transboundary water (Elhance, 
1999). This affected both regions in the study but primarily HoA region. Last several decades the notion has 
however encountered erosion mainly by movements of human rights, environmental issues, scarcity of water 
resources, deteriorating and threatened global security. 
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national security (Elhance, 1999), Somalia has not only got state-
collapse and lacked its central system government for the last 24 
years, but is also on the edge to lose its sovereignty. Foreign troops 
cross its borders, its internal affairs is internationally administered 
by others, and its political independence has decreased to 
unprecedented level; its territorial integrity has long ago gone into 
the sand as the country’s provinces declare independence from the 
center and some of them are directly influenced by neighboring 
country, its national security is totally dominated by foreign but 
mainly hostile neighboring states.  
Although Ethiopia and Kenya are deeply involved in the Somalia’s 
internal affairs and dominate the country’s political and security 
affairs, Somalia has to resolve its political crisis before negotiating 
with other riparian states over the Juba and Shabelle rivers. Even if 
Somalia recovers from its current deep socio-political crisis and 
survives from the ongoing process of disintegration of the country, 
it will face serious challenges in restoring its previous uses of the 
waters in the rivers. With its high level of economic dependence 
on the two rivers for strategic sources of water supply, by virtue of 
asymmetrical power relation with its co-basin states, whose 
national military troops are in the land of the two river basins 
inside Somalia, the country is in an extremely disadvantaged 
position to negotiate its equitable share of the rivers’ waters. As a 
result of this, the country could be considered as an extremely 
impacted state. Somalia is in a condition which no country in 
Africa experienced before. The prevailing policy of Ethiopia and 
Kenya is governed by their agenda of trying to hold Somalia 
fragmented, as the country may claim the disputed territories if it 
gets stable (Moi, 2003; Yusuf, 2012; Plaut, 2013; Záhořík, 2014). 
During the Ethiopia-Somalia war in 1977 over the Ogaden, the 
slogan of the Somali government was “Salvation of people, land 
and water”.67 So, water in the rivers was mindfully in their agenda 
and had similar priority as the land and the people in the disputed 
territories of the Ogaden, where the two rivers pass through.   
The threat of hegemony often arises when the strongest nations 
appear to face the greatest water scarcity because of their relatively 
large population or dynamic economic (Sadoff et al, 2002) and this 
increases when combined with upstream geographical position. 
However, it depends on what approach the hegemony state 
employs. The case study from the Orange-Senqu (Paper I) shows 
how South Africa used its economic power68 in a positive way to 
achieve better cooperation and joint development of the shared 
waters by benefit sharing. The geographic power has also given the 
country to become the centre point linking together the basin 
states of the Limpopo and Orange-Senqu basins as the country has 
borders with all.  
                                                 

67  The slogan was abbreviated in Somali language as BDDB – Badbaadinta Dadka, Dalka iyo Biyaha, meaning 
Salvation of people,   land and water. 

68  The South African economy is overwhelmingly dominant with 93% of the total gross domestic product 
(GDP) for the four Orange-Senqu countries (ORESACOM, 2008a).  
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Being the most powerful actor in the HoA region (Plaut, 2013), 
Ethiopia could play a positive and leading role in developing basin-
wide cooperation in the Juba and Shabelle rivers because of its 
unique advantages over others. The country has the largest 
population in the basins, and the largest and fastest growing 
economy (AfDB, 2010).69 Having original sources of all shared 
rivers in the region, and borders with all IGAD states except 
Uganda, Ethiopia has the potential to supply its neighbours with 
hydropower energy. Using all these advantages, Ethiopia could 
stand in a better position to contribute to the sub-region’s 
development through cooperation. The country’s strategy of 
unilateral developments of the shared waters may lead it to conflict 
and create further mistrust. Lesotho is a water tower like Ethiopia 
in the HA region, and water is one of the strongest resources 
which Lesotho used to leverage to empower itself and also 
establish deep cooperation with its neighbours. Ethiopia could also 
play a similar role by initiating cross-border cooperation. 
Concerning the Juba and Shabelle basins, Ethiopia has two 
undefeatable advantages over Somalia: 
 

1. Ethiopia is geographically in upstream position where all 
the rivers’ runoffs are generated and prospects of 
hydropower development are significant as the country 
has many suitable sites for development of large dams.  

2. Ethiopia has much better capacities in terms of 
institutions and financial resources as well as potential 
opportunities for developing the rivers’ waters resources 
while Somalia is in deep political, social and economic 
crises for the last 24 years.    
 

In contrary, Somalia has two advantages over Ethiopia which 
Somalia can benefit in case of negotiation on river water 
developments and uses: 
 
1. Somalia blocks Ethiopia from the access to the sea as 

Ethiopia is a landlocked country which is in a desperate 
situation for an access outlet to the sea for its economic 
development and global communication.    

2. The Somali ethnic-population in Ethiopia is the country’s 
third largest community occupying one third of the 
country’s land area including the land of the two basins and 
has a very strong social and cultural presences in Ethiopia.   

 
There are also large areas of arable land in downstream reaches of 
the basins in Somalia suitable for irrigation. It is evident that these 
individual advantages are complementing each other, if the riparian 
states succeed to initiate cooperation (Paper III). However, 

                                                 
69  According to the World Bank (2013), the Ethiopian population is 94 million, while Kenya and Somalia has 44 

million and 10 million respectively, and Ethiopia has the largest and rapidly growing economy in the HoA 
region.  
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Ethiopia is utilizing its advantages effectively in its master plans of 
the rivers (ibid.).  
In sum, neither the root causes of the historical crisis nor the 
contributing factors such as the shared rivers to continued 
complex conflicts can be resolved, except in the long term through 
political development with the desperate support of external 
actors.   

 
6.12. The issue of Border Dispute and its  
         Impacts on the Shared Rivers   

 

Border70 disputes have been common feature in the HoA region 
and several wars have been fought over them. These occurred 
between Ethiopia–Somalia, Kenya–Somalia, Eretria–Ethiopia; 
Djibouti–Eretria and Sudan–South Sudan. Unlike the HoA, no 
war has fought over border disputes in the SADC region (Ashton, 
2000b).71 The absence of this type of conflict has contributed a lot 
to the region. The issues of border disputes and territorial conflict 
have impacted more in the Juba and Shabelle basin in the HoA 
region than the Limpopo and Orange-Senqu basin in the SADC. 
The relation between the southern African states consequently 
improved and SADC made a remarkable progress, when the 
region’s major crisis, the South Africa’s apartheid, has been 
removed. In fact, it was until after apartheid was abolished that 
South Africa was allowed to be a member of SADC (Kranz & 
Vidaurre, 2008).   
In contrary to the Limpopo and Orange basins, where larger 
sections of the borders between the riparian states follow rivers – 
Botswana-South Africa (90%), South Africa-Zimbabwe (100%), 
Namibia-South Africa (50%), Lesotho-South Africa (22%) (Paper 
V) – and still have no border-caused disputes, the riparian states of 
the Juba and Shabelle basins, with no major river-following 
borders, are having major conflicts over their shared waters. 
Instead of causing conflicts, common river-borders in SADC 
became instruments for peace and cooperation. The physical 
geography of the river plays a key role as border-crossing rivers 
were most frequently associated with conflict rather than rivers 
forming borders (Toset et al, 2000; Gleditsch et al. 2005). This 
affects the Juba and Shabelle basins negatively with its border 
crossing rivers, while the Limpopo and Orange are mainly border 
rivers (Paper V).   
Border rivers are more problematic to development, as they 
demand high level of cooperation (Paper V) and that is the reason 
states avoid developing border rivers. Even in the LHWP 
negotiation process during 1986, one of the conditions that 
                                                 

70  The borders between the HoA states are long, generally not demarcated, sometimes contested, and the states’ 
capacity to monitor and control flows across them are extremely limited (Borchgrevink & Sande Lie, 2009).   

71  The territorial dispute involving Botswana and Namibia over the Kasikili/Sedudu island in the Chobe river 
was resolved by a 1999 decision of the International Court of Justice (ICJ) which ruled in favor of Botswana 
(Salman, 2000).   

http://en.wikipedia.org/wiki/International_Court_of_Justice
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Lesotho insisted was no layout should be involved in the Caledon 
river, which is a border river (Paper I). This implies the complexity 
of developing a border river. The only places where there are 
developments on border-rivers are the Kariba dam on the 
Zambezi river and the Vioolsdrift-Noordoewer Joint Irrigation 
schemes on the Lower Orange. The Kariba dam was built during 
the colonial era, when Zambia and Zimbabwe were under the 
British colony under the name of Rhodesia. The joint irrigation 
schemes on the Lower Orange were implemented a time when the 
area was under the South African administration. There are no 
border river projects that have been built since then in the region. 
Development of the main channel of the Limpopo river, which 
forms the border between three riparian states, requires special 
agreement between the states, since no country has the right to 
develop it unilaterally (Paper I). That is why the riparian states of 
the Limpopo focused on the main tributaries of the river in their 
own territories. However, the anticipated water development 
projects on the Upper Limpopo river, forming the common 
border between Botswana and South Africa, became unviable for 
technical and economic reasons (Paper I).    
Although there is a dispute over the exact location of the river 
border between Namibia and South Africa (Hangula, 1993; Heyns, 
1995; Ashton, 2000), it did not impact negatively on water 
cooperation between the two countries (Turton, 2003b; 2005). 
This shows that the countries are motivated to solve the future 
water crisis of the Orange through dialogue and cooperation.    
Border conflicts affected the HoA region much more than any 
other part of Africa. The Colonial power left the HoA in a 
situation where the countries were in a deep border disputes which 
diverged them from focusing the development of good 
relationships after the independences. Somalia is the most affected 
country, as it became an independent state in 1960 without legal 
international boundaries with its neighbours (Touval, 1963). This 
led the country to confront with its neighbours in order to unite all 
Somali communities under one state.72 Touval (1963) and others 
(Drysdale, 1964; Lewis, 1965) have long ago predicted that the 
conflict between Somali nationalism and the interests of the 
neighbouring countries would be dangerous for the peace of the 
HoA region. This border disputes and the resulted wars have 
diverged the states from the required attentions to focus on 
sharing waters in the Juba and Shabelle rivers. Benefit sharing 
based on the rivers’ resources could minimize the impacts of the 
border disputes. 

                                                 
72  Greater-Somalism is a politically motivated drive to unite all Somalis and Somali territories under one-nation-

state. It started in the 1940s as a movement to counter colonial powers and gained much popularity in 1960s. 
It looked attractive, because, in addition to the cultural nationalism, it also had religious and moralistic 
sentiments, that all Somalis are brothers and sisters and therefore should unite; even more so when they share 
a common language, creed and culture. It was well captured by Mr. Abdirashid Ali Sharmarke, Somali PM in 
1962 in his statement: Our misfortune is that our neighboring countries, with whom, like the rest of Africa, 
we seek to promote constructive and harmonious relations, are not our neighbors. Our neighbors are our 
Somali kinsmen whose citizenship has been falsified by indiscriminate boundary ‘arrangements’ (Lewis, 1963). 
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In addition, the resources of the Juba and Shabelle rivers were not 
developed at all during the colonial periods, except small 
commercial irrigation schemes by the Italians. Unlike the HoA, the 
SADC did not experienced border disputes which deteriorated 
their relations after the independences, and the water resources in 
the Limpopo and Orange-Senqu river systems were developed to 
some extent. The colonial powers and the apartheid regime left 
behind a functional system of economic water uses with some 
level of cooperation. Moreover, the region had and still has an 
economic power, South Africa, which was situated in the upstream 
areas of the rivers. The two regions have therefore different 
colonial legacies affected the common management of their shared 
river systems, and the issue of border disputes was a major factor.  
 

6.13. Economic, Social, Political and Environmental  
        Returns of the Developments  

 

Shared water resources in international river systems are increasing 
becoming scarce as population grow, economic development 
intensifies, and pollution increases. This is what the river basins in 
the study are currently facing. Water in a shared river system has 
social, economic, political and ecological values, and it should 
therefore be developed where it can give highest possible returns 
of these values. The best approach of evaluating the aggregate 
value that a unit of water can generate as it moves through the 
river system is to apply the concept of river basin – the best 
planning and management unit. Ignoring one value in the system 
can impact the others, it is therefore necessary to manage the water 
holistically and balance its different values.  
The upper reaches of the rivers are generally suitable for energy 
production while in the middle and lower reaches suit agricultural 
development (Paper III). This type of planning requires a deep 
confidence and trust as well as spirit of cooperation, which 
currently does not exist in the Juba and Shabelle basins. The 
Limpopo and Orange-Senqu riparians are in a process of applying 
the river basin concept in order to optimize utilization of the 
rivers’ resources. As potential of new water developments within 
national territories is getting limited, the riparian states might move 
some of the activities to other parts of the basins with potential 
resources for development.      
In the Juba and Shabelle basins, Somalia has developed the rivers 
unilaterally without giving any consideration to the upstream 
needs, and Ethiopia has now planned to do the same (Paper III). 
Ethiopia has adopted two major national development policies 
based on water. These are food self-sufficiency and energy 
development on hydropower. As a result, all waters of the Juba 
and Shabelle rivers will be utilized in the upstream areas of 
Ethiopia and this will have two major adverse impacts on 
downstream Somalia – economic and ecological (ibid.). The countries 
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have similar needs and incompatible policies on the same and 
shared resources.   
As the countries sharing international rivers are needed to firstly 
manage the river’s water resources holistically and secondly share it 
internationally (Savenije & van der Zaag, 2000), upstream planning 
for allocation of water for different sectors requires to consider 
following needs prior any developments:  

 
- Basic human needs of the communities and their animals 

along the entire river system;  
- Water for ecological services and environmental 

conservation of the river system; and  
- International obligation for downstream users.    
 
It is therefore necessary that the riparian countries to transcend 
both sectoral and geographical boundaries and create an enabling 
environment that makes inter-sectoral and cross-border 
cooperation and joint planning possible, in such a way that the 
waters are shared equitably and sustainably. At present, it is 
difficult, if not impossible, to build the required confidence and 
trust in the Juba and Shabelle basins because of the ongoing 
political, security and economic crisis.  
 

6.14. Reasons for Cooperation over the  
        Limpopo and Orange-Senqu Basins  

 

Reasons that have contributed to the cooperation development 
over the Limpopo and Orange-Senqu river basins include:  
 
1. The Absence of high political conflicts and the demise of the apartheid   
As the Cold War took an end, Namibia became independent, civil 
war in Mozambique came to an end and South Africa became 
democratic, southern African states disengaged itself from the 
various regional wars of liberation and the hostilities have started 
to terminate at least at regional level. These changes made the 
region’s political climate more viable for cooperation over the 
shared river systems, making water a non-military security issue. 
New security thinking was needed and developed in the region 
(Solomon & Van Aardt, 1998). Balancing between political 
ideology and potential economic interests was also evident in the 
region.   
 
2. The Spirit of Cooperation and the Existence of an Effective Regional 
Organization – Motivating factors   
As a result of the absence of high political conflicts, an element of 
“good neighborhood” has developed (Turton, 2003c), and during 
the 1990s, there was a profound transformation in the regional 
politics of southern Africa (Kaniaru, 2010). The existence of 
SADC which is one of the most effective regional organizations in 
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Africa has also encouraged the riparian states to focus on 
cooperation over the shared rivers. The countries created a sense 
of equality and developed interdependences and spirit of 
cooperation. Avoiding and minimizing the risk of water-induced 
conflict has also contributed to the development of the basin-wide 
cooperation. The spirit of cooperation in SADC led the Orange-
Senqu states to consider the Botswana’s proposal of obtaining 
water from LHWP (Paper, IV). As a result of this spirit of 
cooperation between the Orange-Senqu basin states, Botswana has 
formally gained a foothold in the water sharing agreements in the 
basins (Paper IV) despite its lack of runoff contribution to the 
river system (Paper I; Elmi, 2001). Botswana’s political status in 
the Orange basin was in many years in question (Conley and van 
Niekerk, 1998) and their rights was not clear (Conley, 1995).  
 
3. The SADC Revised Protocol – An encouraging factor 
Being the first protocol to be signed in 1995 following the signing 
of the SADC Treaty in 1992 (Ramoeli, 2002; SADC, 2000); the 
SADC Revised Protocol on Shared Watercourses (Protocol, 2000) 
implies the importance of water in the region and empowered the 
member states to establish joint organizations for the management 
of transboundary river systems. The protocol lays down principles 
for cooperation in using shared water resources. These include 
principles of justice; conflict prevention and peaceful conflict 
resolution; principles of comprehensive and transparent 
international communication and cooperation; and principles of 
universal sharing of water resources and their sustainable use. 
These principles affect the sovereignty of nation states. The 
Protocol stresses the importance of taking a basin-wide approach 
to common water management rather than emphasizing the 
principle of territorial sovereignty. It provides the flexibility for 
countries to enter into specific basin-wide agreements. As an effect 
of the Protocol, SADC developed a number of water-related 
policies at regional level, which together contributed to the wave 
of national water reforms of the member states.   
Water has played a unifying role in SADC region, leading to 
regional cooperation. Management of water resources is to 
contribute to SADC’s overall objectives of an integrated regional 
economy on the basis of balance, equity and mutual benefits for all 
member states (Msangi, 2104). The Protocol, which fosters closer 
cooperation through regional integration, was a major driving 
engine for the basin-wide agreement of the Limpopo and the 
Orange-Senqu river cooperation. The Protocol is one of the major 
factors contributing to the regionalization of the basins, as 
establishment and strengthening of River Basin Organizations is 
seen as a direct effort in the implementation of the Revised 
Protocol. The region is moving from mostly bilateral agreements 
toward a river basin approach. The ORASECOM agreement was 
signed in November, 2000, three months after (August, 2000) the 
SADC Revised protocol was signed. The LIMCOM is the first 
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agreement signed (November, 2003); straight after the Revised 
Protocol came into force in September, 2003 (Paper IV). It took 
three years to ratify the SADC Revised Protocol, while the UN 
Convention took 17 years to get the required number of 
ratifications.  
 
4. Water scarcity and increasing demands of water  
Since the water is a scarce resource and the backbone of the 
region’s economy, it has played a significant role in the SADC 
region’s cooperation development. Due to the water scarcity, the 
region has developed a joint sense of water security. Most of the 
basin countries of the Limpopo and the Orange-Senqu basins are 
the driest countries in Southern Africa. The Limpopo and the 
Orange-Senqu states recognize the basins’ water scarcity and its 
limited water resources with ever increasing demand for multiple 
uses, and the economic importance of the rivers’ waters for the 
countries. As the basins’ countries realized that water is one of the 
common resources that link their economies, the countries are 
determined to respond to growing needs for water. The biggest 
challenge that motivated the basin countries for cooperation is the 
need to ensure that an ever-growing demand for water, in a water-
scare environment with increasing and urbanizing population, is 
met by a reasonably constant supply. This challenge could only be 
met if the basin countries work together. South Africa’s extreme 
dependence on the rivers – the Limpopo and Orange – made it 
possible to find new approaches for further development and uses. 
It is certain that water scarcity dilemma became a driving force for 
cooperation and brought the countries together and served a 
catalyst for peace and security. As data and monitoring of river 
runoff are the basis for water allocation and planning of future 
development of infrastructure and economic activities, it became 
important for the states to share data and jointly monitor essential 
river information such as runoffs, water quality and demands.  
 
5. Downstream concerns 
The role that downstream state plays could sometimes be 
contributive. In the Orange-Senqu case, Namibia tried to be an 
instrumental in the establishment of basin-wide cooperation while 
Mozambique argued for more attention to its downstream 
concerns and demanded a basin-wide planning (Paper I & IV). In 
contrary, the Juba and Shabelle case where Somalia has been in 
deep socio-political crises for the last 24 years, the role of 
downstream riparian has been missing (Paper III).  
In the Limpopo basin, concerns raised by downstream 
Mozambique, which are three folds – floods, poor quality and low 
flows mainly during dry periods, are also among major reasons for 
the establishment of the multilateral cooperation, LIMCOM. The 
LIMCOM arrangement accommodated these concerns by 
establishing a special task team for floods. Mozambique has 
potential irrigation areas in the lower Limpopo and the country is 
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planning to expand the agricultural area for rice production. The 
country was very keen to basin-wide cooperation (Paper I; Elmi, 
2001) and the secretariat is located there (Paper IV).  
In both the Limpopo and Orange-Senqu cooperation processes, 
downstream concerns have been considered and been one of the 
major reasons for establishing basin-wide cooperation. Showing 
respect to and interests in each other as well as understanding each 
other’s needs and finding common ground on how to manage 
shared water resources are also the bases of the cooperation.  
 
6. Developing Community of Interest  
Through its Revised Protocol, basin-wide agreements and program 
activities, the SADC in general and the Limpopo and Orange-
Senqu basins, in particular, developed a community of interest by 
steering the stakeholders towards a multilateral cooperative agenda 
and sustainable skills transfer as well as exchange of data and 
sharing of information. It seems to be creating a sense of 
“community” by adopting the theory of community of interests in the 
shared river systems. In addition, joint ventures such as the LHWP 
is a large step taken towards the “community of interest” of 
individual countries in shared resources (Savenije and van der 
Zaag, 2000).  
 
7. Availability of External Supports by Donor Communities   
Due to the region’s peace and stability as well as its regional 
organisation and institutional structures, there are lots of donors 
willing to support in all sectors including water. A great deal of 
progress has been made with regard to the establishment and 
strengthening of river-basin organizations in the SADC Region. 
Support by donor communities was, and still is, essential for 
strengthening and development of the ORASECOM and 
LIMCOM. The ORASECOM has established a partner committee 
that streamlines support received from various international 
cooperating partners (ICPs). This approach is essential for the 
coordinated and joint management of the entire basin.  
 

6.15. The Juba and Shabelle – unique basins   
 

Each international river system is unique in terms of its hydrology, 
ecology, cultures, economies and political systems (Sadoff et al, 
2002). The Juba and Shabelle basins in the HoA are experiencing 
unprecedented situations which no rivers in the world experienced 
before. The river basins, particularly in downstream areas of 
Somalia, are experiencing a very a unique situation in its history in 
the sense that they are currently occupied by troops from its 
upstream riparians – Ethiopia and Kenya. The military operations 
by Ethiopian and Kenyan national army forces in the land of the 
downstream areas of the basins have other hidden agenda than 
contributing to the security of Somalia (Afyare, 2104). The 
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downstream Somalia which was the major user of the rivers’ water 
resources is now under occupation of its hostile riparian states. 
This situation makes impossible for downstream Somalia to talk 
about river cooperation, joint planning and development projects 
of mutual benefits. In addition, the upstream and more powerful 
states, Ethiopia and Kenya, are now facing water scarcity because 
of their larger populations and relatively dynamic economies. In 
the Juba and Shabelle basin, two issues have met – the state 
collapse of the downstream Somalia which was the major user of 
the rivers’ water resources and the wake-up of the upstream 
Ethiopia which is the major runoff contributor. It is certain that 
this situation leads the shared rivers to conditions where 
cooperation seems to be difficult, if not impossible.   
Somalia is not only lacking its central functional government for 
the last 24 years but has also gone into a condition where the 
country’s territorial integrity, political independence and 
sovereignty are in deep danger. Neighboring countries particularly 
Ethiopia and Kenya, the riparians of the Juba and Shabelle, do not 
consider Somalia as a sovereign state as they cross its borders to 
Somalia and extremely involve in the country’s internal affairs. In 
our modern history, the country is the first state that collapsed 
totally and did not recover from it. Somalia is on the edge to lose 
its sovereignty. 
Although cooperation over the Juba and Shabelle rivers is 
indispensable for any optimal and sustainable utilization of its 
potential water resources for economic and community 
development, it seems unrealistic to forecast such cooperation as 
long as Somalia is in a stateless condition and a position of control 
by its neighbors who also are riparians in the river basins. Until 
Somalia practically regains its statehood as well as control of its 
borders and national affairs through unity and reconciliation, 
dialogue based on equal footings with its co-basin states over the 
use of the water resources in the Juba and Shabelle rivers will not 
be possible.  
 

6.16. External Factors Contributing to the  
        HoA’s Looming Water Conflicts  

 
6.16.1. Colonialism, the Cold War and the War on Terror  

Africa is dominated by transboundary waters, due largely to the 
scramble for Africa during colonial times, when the European 
powers arbitrarily drew borders on the continent, showing little 
regard for the natural, geographic or ethnic realities that existed. 
The borders, leading to ethnically divided and contested living 
spaces and natural resources, add further to the hydropolitical 
vulnerability in Africa. All countries in the two regions (except two 
countries –one in each region) have been colonized. The two 
regions have however significant and different colonial legacies. 
The Colonial powers left the HoA in a situation where the 
countries were in a deep border disputes which diverged them 



Sharing Water in Africa 
 

87 

from focusing the development of good relationships. Except 
small commercial irrigation schemes by the Italians, the resources 
of the two rivers – the Juba and Shabelle were not developed at all. 
In addition, the water resources in the shared river systems in 
southern Africa were developed to some extent which created 
some sort of interdependences, while the colonial powers and the 
apartheid regime left behind a functional system of economic 
water use with some level of cooperation. The colonial powers 
have therefore negatively impacted the region and left behind it in 
a condition where they could not develop their relation after the 
independence. Moreover, the SADC region had and still has an 
economic power, South Africa, which was situated in the upstream 
areas of the rivers. In the case of HoA region, the colonial powers 
did not affect the social structures, traditions, languages and 
religions, but created new borders that led the nations to 
unresolved conflicts to this day. In the SADC region, the colonial 
powers affected the local cultures and languages, but did not leave 
deep border disputes. It has also contributed to the state building 
and economic development. 
Although, the two regions were negatively impacted by the Cold 
War, the effect on the SADC is not such pronounced as it is on 
the HoA. In addition, the region particularly Ethiopia and Somalia 
are also the victims of the Cold War (Abdi-noor, 2011; Asefa, 
2014). The collapse of states in the HoA region is reinforced by 
external factors (Kitissou, 2004; Healy, 2008). After September 11, 
2001, the HoA gained attention as a possible haven for terrorist 
groups and became one of the battlefields of the US-led ‘Global 
War on Terror’ and the accompanying struggle to contain 
terrorism (Borchgrevink & Sande Lie, 2009). Unlike the SADC 
region, the HoA region is badly affected by the War on Terror 
which gave some rival countries more chances to push their causes 
into their desired direction. The War on Terror exacerbated and 
deteriorated the already tense relations between the nations of the 
HoA, thus affecting their relations.   
Although it is evident that the external factor in the form of 
international community contributing to long lasting solution in 
shared water crisis (Nakayama, 1997; Varis et al, 2008), the same 
factor has shown the opposite outcome. The colonial powers as an 
external factor created the crisis of sharing a river basin when they 
demarcated the indiscriminate borders of the region. The colonial 
powers have therefore planted the seeds for the mismanagement 
of water resources in several shared rivers, which is a colonial 
legacy that persists to this day. 
In sum, these global political dynamics had and still have 
significant impacts on the relations between the countries in the 
regions. It is certain that external factors are necessary to 
contribute to required solutions towards the growing water crisis 
and looming water conflicts.   
Another external factor which has indirect and negative impacts 
on the Juba and Shabelle basins is the unresolved conflicts over 
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the Nile river basin, particularly the dispute between Egypt and 
Ethiopia over the utilizations and developments of the Nile waters. 
 

6.16.2. Foreign Investments in Agricultural Sector – 
          Worsening existing water crises  

Another external factor, which is negatively impacting the shared 
waters in international river basins, is the foreign investments in 
agricultural sector. From a “virtual water” perspective, water is, in 
effect, imported through food (Allan, 1993; 1994; 1998; 2003), and 
the global investors have, after the 2007-08 world food crisis, 
become keenly aware of the value of virtual water and shown a 
rising interest in farmland (Cotula et al, 2009; Allan et al, 2013). 
Food imports indirectly contribute to easing internal and external 
water conflict by erasing political costs (Allan, 1998; 2003). They 
similarly contribute to worsen already existing water crisis if they 
are grown in water scarce areas such as the HoA, as they require 
access to large amount of water. Ethiopian government has leased 
more than 3.6 million hectares of agricultural land to foreign 
investors (Mousseau & Sosnoff, 2011), while others register more 
than double of that figure (Baumgartner, 2013). As Ethiopia 
became one of the major targets for these investments 
(Mengisteab, 2012), Foreign Direct Investment (FDI) in 
agribusiness in the country has major negative impacts on shared 
rivers as waters that are required to irrigate these leased lands are 
coming from the shared rivers. Lands leased for foreign 
investments include upstream areas of the Juba and Shabelle basins 
(Baumgartner, 2103) where the rivers get most of its runoffs. 
Internationalizing of Ethiopian land with international waters is an 
ongoing business with international implications as it decreases 
available water resources for downstream uses, and risks for 
looming water conflicts increases when water is moved from areas 
with growing water scarcities. In traditional agrarian and pastoral 
societies such as the HoA communities, land and water resources, 
which are key for agricultural and pastoral activities and 
consequently crucial for people’s livelihood activities, are the most 
important natural resources.  
 

6.17. Regional Cooperation for Economic  
                          Integration and Security Development   

 

                         6.17.1. Regional Economic Cooperation and Integration   
SADCC and IGADD are two regional organizations which were 
founded in the 1980s. SADC and IGAD were created in 1992 and 
1996 respectively.73 In addition, IGAD’s root cause of establishing 
was drought and desertification, unlike the SADC which was 
established on a political basis. The southern African region’s most 

                                                 
73   The name of the regional organisation, i.e. SADC, with community as its central term implies also strongly the 

aim of the cooperation and the target group of the development. While in the HoA, the name of the regional 
organization, IGAD, contains two power-charged terms – government and authority, which implies that the 
target group is not the community but the governments in power and reflects that the cooperation is between 
the states and political personalities not nations and communities, as in the case of SADC.  
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difficult crisis was South Africa’s apartheid. When the apartheid 
was demolished, the relation between the region’s states 
consequently improved and SADC made a remarkable progress.  
Transboundary water bodies constitute so-called regional public 
goods, usually referred to as a common pool resource type of good 
(Söderbaum & Granit, 2014). It became difficult to promote 
collective action around a common pool resource. The major 
challenge in managing shared resources is how can a balance be 
maintained between the national interests and what is best for the 
region and the basin (Granit, 2012). Existence of functional 
regional organization for economic cooperation could however be 
a way out for such a challenge.  
In the case of the SADC region, the policy is to share water for 
peace, economic development and integration. As new water 
developments within national territories are getting limited, the 
region is in a process of developing plans to move food 
productions to areas with available agricultural land and water 
resources within the shared basins. Such a cooperative governance 
of transboundary waters can act as a method to enhance regional 
cooperation and integration because water could be linked to all 
forms of economic activities. The SADC has a framework for 
regional cooperation for economic development which the IGAD 
is lacking. 
Sharing international rivers cannot be seen separately from 
economic cooperation, sharing a common identity and a political 
will to develop a region as a whole (van der Zaag & Savenije, 
1999). It may require regional integration and inclusion of other 
economic issues than water (Paper III). In the LHWP, a new 
source of energy and infrastructure development for Lesotho was 
integrated with increased water supply for South Africa (Paper I). 
Under the ORASECOM, the entire Orange-Senqu river is 
considered as a single hydrological unit for the purpose of 
achieving long-term systematic planning in the use of shared water 
resources. The same approach is under way for the Limpopo river, 
under the LIMCOM.  
In the case of the Juba and Shabelle basins, there are two potential 
opportunities to integrate the complementarities of the basins’ 
economic resources by using the river basin concept as a planning 
and management unit – one within the basin and another one 
within the countries sharing the basins (Paper III).  
 
1. First potential opportunity: Integration of economic sectors such 

as agriculture and energy through water over cross-border 
cooperation. In upstream areas of the basins, Ethiopia have 
potentially suitable sites for large scale hydropower 
developments. While, in downstream areas of Somalia, there 
are potential agricultural land where irrigation development 
could be implemented.   

2. Second potential opportunity: Linking the rivers’ water to other 
economic sectors such as transport and trade. Ports along 
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the Somali coastlines which Ethiopia is desperate for as it 
lacks access to the sea could be linked to the rivers. The 
countries could mutually benefit, if the rivers run into 
Somalia without major consumptive uses in upstream 
Ethiopia in exchange to freely accessible ports for Ethiopia 
in the Somalia's coastlines. 

 
Both opportunities seem to be un-implementable in the 
foreseeable future for following reasons. These potential 
opportunities for the basins’ resources development have mutual 
benefits. They require a functional system of government in 
Somalia as a downstream partner of the basins. As the situation of 
Somali is as of today, the country experiences a deep disintegration 
and state-collapse. Negotiations and opportunities for joint 
development are further constrained by considerable capacity 
imbalances among the riparian countries. It seems uneasy for 
upstream Ethiopia to accept the first option of sectoral integration 
– agriculture and energy, and abstain from irrigation as the country 
gives higher priority to agricultural development through irrigation 
in the basin. In addition, there is profound skepticism about 
Ethiopia’s interest in regional economic integration (Healy, 2008).  
With regard to the second development opportunity, the port 
among the ports on the Somalia’s long coastlines that could best 
serve Ethiopia’s growing economy is the port of Berbera in 
northern Somalia, what is today known as Somaliland. As Somalia 
has got through and still is in deep and unprecedented socio-
political crisis which caused the northern provinces, Somaliland, to 
declare self-independence in 1991 from the rest of the country, 
inviting Ethiopia to use the Berbera port requires firstly a re-
unification of the collapsed state of Somalia. Somaliland did not 
yet get an international recognition. However, Ethiopia which has 
a functioning cooperation with Somaliland is not willing to see a 
united Somalia again standing on its feet (Moi, 2003; Yusuf, 2102; 
Plaut, 2103). Unless Somaliland is again part of Somalia, which 
seems difficult, the second opportunity is not only impossible but 
also non-existent. Again, the issue of upstream Ethiopia to abstain 
from consumptive uses in the form of irrigation seems to be 
impossible. 
In sum, integrating the economic uses of the two basins’ resources 
and linking water to other economic sectors are potential but un-
implementable under the current political conditions.    
      

6.17.2. Regional Cooperation for Security Development 
The SADC and HoA regions have experienced different sources 
of insecurity at regional level. In southern Africa, the major source 
of insecurity was apartheid South Africa (Solomon & Cilliers, 
1996), while in the HoA region, the border disputes and supports 
to armed rebels have been the main causes of insecurity. The 
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regional approach to security74 was generally one of military-
political oriented. After the birth of democracy in South Africa, 
there was a profound transformation in the regional politics of 
southern Africa (Kaniaru, 2010) and the southern African regional 
security complex (RSC) began a fairly rapid shift from conflict 
formation to security regime (Buzan & Ole, 2003). This impacted 
the regional security strategy which developed from military to 
economic, societal and environmental dimensions. High levels of 
security interdependence exist among the countries of the HoA 
region, constituting a RSC (Healy, 2011), which is still in the era of 
military security, as a culture of militarism is part of the landscape 
of the HoA (Healy, 2008). The two regions define therefore the 
concept of security differently.  
Based on the current security crisis caused by the radical Islamic 
groups of Al-Shabaab75 which pulled the three riparian countries 
together, the HoA countries may develop a new RSC. As a result 
of the wave of terror acts, which are currently the greatest threats 
and challenges for the region’s security since 2006, it seems that a 
new RSC is taking a shape. This will primarily affect the rapirains 
states of the Juba and Shabelle basins, which are currently the 
center of the new regional insecurity sources. In addition, it is 
evident that Ethiopian, Kenyan and Somali national armies are 
forced to develop a serious cooperation in the field of military 
security to jointly combat Al-Shabaab, particularly in the lands of 
the two shared basins inside Somalia. This is the first time in 
history that the three countries cooperate and indicates that 
cooperation is possible, despite the fact that the nations of the 
three countries are suspicious about each other. This opportunity 
has the potential to develop into a more advanced sub-regional 
economic cooperation, but seems doubtful as there are other 
hidden agenda for the security operations (Afyare, 2014). Despite 
the high level and unprecedented cooperation over their common 
security towards Al-Shabaab, yet the countries have not succeeded 
to initiate a dialogue and negotiations leading to cooperation over 
commonly shared waters for economic development. It is evident 
that political security cooperation between the three riparian states 
is not a guarantee for economic cooperation over the shared 
waters of the Juba and Shabelle basins. 
This unwillingness is also evident from another perspective. Kenya 
and Ethiopia have a long standing cooperation against Somalia’s 
claim of some part of their territories to the level that the countries 
have a mutual Defense Pact towards Somalia (Paper III). Despite of 
that military and political security cooperation, Kenya and Ethiopia 
have not yet succeeded to discuss their shared waters particularly 
the Dawa river (a tributary of the Juba) and Omo rivers. Kenya 
tried several times to initiate a negotiation with Ethiopia over their 
                                                 

74    Security has five dimensions – military, political, economic, societal and environmental (Buzan, 1991). 
75   Al-Shabaab is a jihadist group linked to Al-Qaeda operating inside Somalia but execute also suicide operations 

and terror attacks in other countries of the HoA region including Djibouti, Kenya and Uganda. 
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common rivers and proposed a commission, but Ethiopia was 
reluctant and did not show any commitments (Paper III). 
Economic nationalism is a much stronger thread than regionalism 
and the countries are competing in the position of the strongest 
IGAD economy (Healy, 2008). 
In contrary, Botswana and South Africa cooperated even during 
the apartheid era. Botswana was perusing its potential interests 
from the shared rivers as it faced serious water scarcity particularly 
the areas around its capital which is close to its border with South 
Africa. As cooperation over shared rivers promote economic 
integration and regional security, beyond the river (Sadoff & Grey, 
2002), water need to be removed from the security domain by 
institutionalizing the conflict potential (Turton, 2003d), so the 
water issues could be drivers of international relations in their own 
right (Turton, 2005). 
With its high level of economic development dependence on the 
two rivers for strategic sources of water supply, by virtue of 
asymmetrical power relation with its co-basin states, whose 
national army forces are currently occupying the land of the two 
rivers in Somalia, the country is in an extremely disadvantaged 
position to negotiate its equitable share of the rivers’ waters. As a 
result of this, the country could be considered as an extremely 
impacted state. Somalia is in an unprecedented condition which no 
country in Africa has experienced before.   
In comparison with the Juba and Shabelle basins in the HoA, 
which have experienced conflict between and within the riparian 
countries, the Limpopo and Orange-Senqu basins in the SADC 
region have enjoyed a relative peace and stability, particularly after 
the end of the Cold War. Water has become one of the major 
factors contributing to the regionalization of southern Africa. As 
drought and desertification were the root causes of the IGAD, 
water was always an important issue but did not get required and 
sufficient attention. Instead of being a reason for cooperation, the 
Juba and Shabelle rivers, which have the opportunities to link all 
the riparian states sharing them into a web of economic, political, 
environmental and security interdependence, are potentially 
sources of continued conflicts in the HoA region. Since all IGAD 
states are counted as weak states, which failed to fully integrate 
(Healy, 2011), the regional organization has not currently the 
capacity to prevent existing and potential conflicts. The absence of 
IGAD as a key, honest and impartial mediator in the region’s 
conflicts is noteworthy (Borchgrevink & Sande Lie, 2009). With its 
SADC Treaty and the Revised Protocol of Shared Watercourses, 
as well as the basin-wide agreements, the Limpopo and Orange-
Senqu basins in SADC have established viable conflict prevention 
and resolution mechanisms.  
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7. CONCLUSION 
 

7.1. Conceptual Framework for Sharing  
       Waters in International River Basin 

 

7.1.1.  The Classical Temple for Sharing International Waters:  
A Conceptual Framework 
As mentioned in Chapter 3, a conceptual framework for sharing 
waters in international river basins was developed by Savenije and 
van der Zaag (2000) consisting of five components – a foundation, 
three pillars and a roof (Figure 4). Each component is briefly 
summarized below, before how the shared river basins in the study 
fit into the conceptual framework is analyzed and concluded.   
 

7.1.2. The Foundation:  IWRM 
The foundation considers the integration of the three aspects of 
the resources - the physical, non-physical and sustainability 
dimensions. The physical dimension refers to three important 
aspects of the resource, viz location, type and quality, while the 
non-physical dimension involves different water users in all sectors 
of the economy and existing policies and institutions. Sustainability 
directly refers to levels of resource use that can be sustained over 
time, also for the generations to come. Principles of IWRM dictate 
that rivers are best managed as hydrologic unit as the basin level, 
to optimize environmentally sustainability and economic 
productivity. 
In the case of the Limpopo and Orange-Seqnu basins, 
considerations have been given to the physical and non-physical 
aspects of the shared waters, as the basin countries exchange data 
and share information concerning the quantity and quality of their 
common waters. In addition, the basin countries are planning to 
integrate the different dimensions of the shared resources, as 
integration is necessary condition for water resources management. 
In their river basin cooperation, the LIMCOM and ORASECOM 
promote an integrated approach to water management and the 
basin states are strongly committed to develop and manage the 
basins on the basis of a jointly agreed basin-wide IWRM plan in 
their future development of the shared water resources (Paper IV). 
The riparian states of the two basins have also all adopted or are in 
process of adopting an IWRM approach through the reform of 
their respective water sectors. Most of the riparian countries water 
management legislation is rooted in the principles of IWRM. 
However, lack of capacity and sufficient financial resources 
hamper the process towards fully fledged IWRM (ORASECOM, 
2014).  
In the Juba and Shabelle basins, there are no evidences of adopting 
IWRM. As there is no cooperation over the shared basins, the 
riparian countries are either busy in their national action plans or 
have capacity crisis in their water sector. Ethiopia and Kenya have 
developed national institutions and policies for water 
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developments while Somalia is in deep socio-political crisis and 
lack not only the national water institutions but also financial and 
human resources necessary for re-establishing the country’s water 
sector. The IWRM approach as a foundation supporting the 
management of the shared waters in these basins is therefore 
totally lacking.  In the Juba and Shabelle basins, there is a great 
absence of cross-boundary integration and because of this riparian 
countries may easily get into conflict over the shared waters in the 
basins. Despite of that, cross-border integration of sectors is very 
potential due to the high complementarity of the basins’ potential 
economic resources (Paper III). Reducing the water losses by 
building dams in upstream areas with lesser evaporation for 
hydropower generation seem to be necessary for secured supply of 
water to downstream irrigation potentials.  
 

7.1.3. The Political Pillar:  Creating an Enabling Environment  
As sharing international rivers face a two-dimensional problem: 
managing the water resources holistically and sharing it 
internationally, the political pillar deals with creating an enabling 
environment in which integration (sectorial and cross-border) and 
international collaboration are possible.       
In the case of the Limpopo and Orange-Seqnu basins, there are 
certain levels of sectorial integration where water resources are 
developed for multipurpose uses. LHWP is one example of cross-
border integration of sectors – energy, water supply and irrigation 
(Paper I). In their basin-wide planning processes, the riparian 
states of the two basins are envisioning transcending both sectoral 
and geographical boundaries for further development of the 
shared water resources, in such a way that the waters are shared 
equitably and sustainably (Paper IV). Downstream needs and 
protection of the environment have been also factored in the 
negotiations and cooperation. In these river basins, mutual 
economic interdependence and balancing upstream and 
downstream needs are well understood. 
International collaboration is the basis on which basin countries 
attempt to cross the sectorial and geographical boundaries. The 
conceptual framework reviews four aspects that enhance 
international cooperation in water resources management – good 
neighborliness, recognition of riparian interests, developing joint activities, and 
turning a crisis into an opportunity. In the Limpopo and Orange-Senqu 
basins, good relations have been fostered through the SADC 
framework and the basin-wide agreements establishing river basin 
commissions – ORASECOM and LIMCOM. As a result of 
mutual respect and recognition of different riparian interests, 
several joint projects (both studies and physical developments) 
have been implemented aiming to turn the crisis into a reason to 
seek for opportunities (Paper I, IV). Shortage of water supply in 
South Africa caused the development of the LHWP. Droughts in 
southern Africa triggered the process of culminating the Protocol 
on Sharing Watercourse Systems, and the basins’ water scarcity 
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motivated the countries to sign agreements and create 
commissions. The riparian countries have succeeded to put in 
place an enabling environment with strong political will and a spirit 
of cooperation (Paper IV).    
In the case of the Juba and Shabelle basins, riparian countries are 
not having any collaboration at transboundary level (Paper II). 
Although the basin countries are not good neighbors and don’t 
recognize the riparian interests, the crisis could potentially be 
turned into opportunities due to the high potential economic 
interdependence (Paper III).  

 
7.1.4. The Legal-Institutional Pillar: Agreements and Institutions 

This pillar highlights the importance of institutional aspects of the 
river basin and legal principles governing the common 
management of the shared water resources in the basins.  
The riparian countries of the Limpopo and Orange-Senqu basins 
are having agreed-upon legal principles of the international river 
cooperation. The countries are parties and signatories to the 
SADC Revised Protocol on Shared Watercourses. In addition, 
there are several bilateral agreements and basin-wide multilateral 
agreements (Paper I & IV). The Limpopo and Orange-Senqu 
states endorsed and implemented new concepts and globally 
accepted principles such as river basin and IWRM. Most of the 
countries have experienced reforms in national legal frameworks 
and institutions. In the two basins, four bilateral and three basin-
wide commissions have been created with different achievements 
and functionalities (Paper I & IV). The LIMCOM and 
ORASECOM which are functioning well involve different 
stakeholders of the shared waters.  
In the Juba and Shabelle basins, there are no legal principles agreed 
and no joint institutions for common management of the shared 
rivers ever established (Paper II). The basins’ riparian states apply 
opposing principles of “absolute territorial sovereignty – absolute 
territorial integrity” towards the development and use of the rivers’ 
water resources (Paper III). At national level, the riparian countries 
have developed water policy, water laws or river basin authorities. 
To initiate and develop river cooperation over the Juba and 
Shabelle basins have major obstacles which need to be addressed 
before any negotiations over the common utilization of the basins’ 
water resources (ibid.). Due to the complexity of the crisis, it 
seems unimaginable in the foreseeable future to see basin-wide 
cooperation over the rivers.   
Sustainable agreements can be reached if partners have 
comparable strength or if there is a will for cooperation. Equal 
footing is necessary for avoiding conflict and economic 
interdependency is a key to conflict prevention and building 
durable peace in shared river basins. 
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7.1.5. The Operational Pillar:  
         Setting Bases for Technical Cooperation 

This pillar considers the practical level of the operation 
establishing a solid process of international cooperation. This pillar 
establishes trust, confidence and a reliable information base on 
which legal, institutional and political progress can be made. After 
mutual trust and understanding have been created at the 
operational level, an enabling political environment could be 
achieved. The operational pillar emphasizes the importance of 
translating agreed concepts and principles into operational 
measures and actions in the form of exchange of relevant 
information on water, implementing joint studies and plans as well 
as joint development projects.    
In the Limpopo and Orange-Senqu basin, functional systems of 
technical cooperation with bilateral and multilateral natures have 
been established and operationalized (Paper I & IV). Data 
exchange, database establishment, sharing of information about 
relevant national policies and plans as well as joint studies have 
been implemented within the frameworks of the bilateral and 
basin-wide agreements and commissions (ibid.).  
In the case of the Juba and Shabelle basins, no technical 
cooperation has ever occurred. The riparian states do not share 
any relevant data on water uses and river hydrology (Paper II & 
III).   
 

7.1.6. Sharing International Water Resources:  
The Goal of the Cooperation 
Integrating the insights gained from the three pillars, the roof of 
the temple highlights the importance of developing a management 
strategy concerning the international river basins. The strategy 
should be comprehensive and integrative to all relevant economic, 
social and environmental interests of the riparians and 
stakeholders. The strategy is needed to employ an integrated 
demand-supply management, while strengthening public and 
stakeholder’s participation and capacity, and exploiting 
interdependences to the advantage of the entire basin and regional 
integration.  
In the Limpopo basin, a general strategic plan for implementation 
of IWRM in the basin with four main components has been put in 
process, including Water Resources Development Strategy (Paper 
IV). A joint water resources development (WRD) strategy, 
producing a comprehensive study of the basin, analyzing how to 
optimize utilization of the basin’s water resources, was proposed. 
The ultimate purpose is to provide the LIMCOM and the basin 
states with development scenarios and options to meet the future 
water demand for socio-economic development and poverty 
alleviation in the basin (Paper IV). After making a joint planning of 
the common resource development through the multilateral 
framework of LIMCOM, decisions such as physical works 
concerning more on two of basin countries may need to be 
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implemented by the concerned basin countries through their 
bilateral arrangement (Paper IV). 
In the Orange-Senqu basin, after signing the ORASECOM 
agreement and establishing the river basin secretariat, five 
consecutive phases and six priority areas were identified towards 
the development of a basin-wide plan (Paper IV). Several joint 
studies and assessing the river and increasing the common 
understanding have been carried out. Major transboundary issues 
have been finalized and the basis of basin-wide strategic plan of 
IWRM has been developed. The envisioned basin-wide plan which 
is in process supports the development of national action plans 
and allows countries to collectively set basin-wide objectives and 
targets to be met over a ten-year period.  
In the case of the Juba and Shabelle basins, no component of the 
classical temple for sharing basins’ waters exist and seems long way 
to go to build both foundation, pillars and the roof and develop a 
common strategy of sharing basin’s potential benefits. As the time 
goes, population grows and demands for water increase; 
establishing joint river basin institution, which is the heart of 
conflict management, is becoming more necessary, and the 
required strategy for common management of the shared water 
resources in the river basins face real challenges and major 
difficulties.    

 
7.2. Factors Governing Cooperation over Shared Rivers 

 

Based on the analysis on the river basins in focus, there are five 
sets of factors that are of great importance for initiating, 
establishing and operationalizing river basin cooperation. Table 10 
shows factors that can facilitate or thwart cooperation in 
international river basins. Although the context of each shared 
river basin is important, the case studies show also complexity and 
inter-connectedness of the factors. These inter-dependent factors 
mediate any resource scarcity-acute conflict or cooperation 
relationship. Sharing of the shared waters in international rivers 
requires both technical and political cooperation. The management 
of shared waters has to incorporate the basin’s social, ecological 
and economic needs. This is what the analysis of the case study 
rivers demonstrate. The hydrology and the geography of an 
international river basin tie all the riparian states sharing it into a 
highly complex web of economic, political, environmental and 
security interdependences, leaving them no choice but to interact 
indefinitely (Elhance, 1999).  
 

7. 3. Concluding Remarks  
 

This thesis has widened our understanding and increased the 
knowledge about the challenge of transboundary waters in 
international river basins by studying and comparing four shared 
rivers in Africa as cases.  
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Table 10. Factors governing initiating, establishing and functioning of  
                 Cooperation over international river basin 
Main factor  Sub factors 
 
 
 
Political 
factors 

Political stability within the riparian state 
Trust and confidence between the riparian states 
Regional cooperation and relations between the riparian states  
Existence of platform/forum for dialogue (regional organization)  
Existence of conflicts (resolved/unresolved/unresolvable) 
Riparian states’ military powers   
Sharing of data and information exchange 
Transparencies and dissemination of information  

  Public participation in decision-making processes 
 
 
Geographical  
and ecological 
factors 

River hydrology and its variation over seasons  
Land area and runoff share (contributions) 
Land uses and its impacts on the river runoff  
Climate, weather conditions and natural disasters   
Geography of the river (border forming or crossing)  
Geographical position of the riparian state (upstream/downstream) 
State of the environment and (sensitive) ecological areas 
River’s linkage with other natural resources 

 
 
 
Economic 
factors 

Existing economic uses of water and water infrastructures  
Future water demands/plans in the basins  
Importance of the river to the riparian states 
GNP and development level of the basin’s countries  
Linkages between waters and other regional economic resources  
Population size and population growth  
Capacity of national water institutions  
Joint projects of mutual interest (existing or predictable) 

 
Social and  
cultural  
factors 

 

History of the region and historical legacies  
Religion, cultures and traditions of the basin’s people  
Population factor and ethnic communities in the basin 
Social stability and water availability and dependence  
Cultural and ethnical linkages between basin’s communities  
Community influences and stakeholders participation   

 
 
External 
factors  

International debate on water (concepts, principles and approaches)  
International water rules and their influences (the UN Convention)  
Impacts of global or continental politics   
Third party involvement and support 
Role of international community  
Foreign investments in the water sector 
Support from international financial institutions 

Created for the thesis 
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These were the Limpopo and Orange-Senqu river basins in 
southern Africa and the Juba and Shabelle river basins in the Horn 
of Africa.   
Based on the discussions, analysis and the results in the five 
appended papers, this thesis concludes that management of water 
resources in internationally shared river basins is effectively 
affected by issues other than water. The case studies show 
evidently that cooperation becomes possible when other issues 
outside the water box have been addressed. Due to that reality, the 
shift should move towards viewing water and other natural 
resources as well as other impacting issues in an integrated and 
interconnected manner beyond IWRM. This entails a paradigm 
shift on how water is managed and linked to other economic 
resources available in or outside the basin in question.  
As water is a limiting factor for both regions’ economic 
development, the importance of effective and coordinated water 
management at the basin-wide lever is imperative. It is also 
important to address the inter-related key challenges to water 
scarcity and availability, water development and quality 
management, and related increasing pressures such as climate 
change, population growth, urbanization, food insecurity and 
cross-border issues. The case studies show the complexity of 
sharing waters in international river basins particularly in dry 
climate areas and this is a great challenge in Africa. The issue of 
water development and sharing is as much if not more of a policy 
issue as it is a physical one. The basic challenge in a shared basin is 
how to reconcile land use/water, humans/ecosystems, 
upstream/downstream, and present/future needs. The socio-
economic and political conditions have significant influence on 
establishment and operation of joint institutions for cooperation in 
shared river.  
It is evident that developing river basin cooperation takes longer 
time particularly when the basin experienced water scarcity and 
political conflicts. The case studies from SADC make evident that 
the process of effective cooperation over shared rivers with 
tangible outcomes takes longer time even if the riparian states are 
on good terms. The Limpopo and Orange-Senqu basins’ states 
have created a solid cooperation with legal frameworks and 
multiple institutional arrangements, and are in the process of 
making common planning of the shared resources for sustainable 
and joint developments based on equitable and reasonable 
utilization. While it seems very difficult, if not impossible, for the 
Juba and Shabelle states in the HoA with its deep unresolved 
border disputes, mistrust and political crises associated with its 
unwillingness for economic cooperation and integration, to initiate 
and establish river basin cooperation similar to that of the 
Limpopo and Orange-Senqu at any time of the foreseeable future. 
The cooperation in the Limpopo and Orange-Senqu basins is 
however a model for the Juba and Shabelle basins. With its 
multiple agreements and most comprehensive history of successful 
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regime creation, the Limpopo and Orange-Senqu are the most 
institutionalized river basins in SADC, due to the high 
dependences of the riparian states on the rivers’ water resources. 
The reasons for cooperation in SADC are two folds. (1) Non-
existence of inter-state conflicts; and (2) agreements both at 
regional, basin and sub-basin levels. The socio-political winds of 
change in the form of independence, democratization and water 
reforms as well as a joint sense of water security seem to be causal 
factors evident to the region. Unlike the SADC region, the HoA 
region is ravaged by both intra and inter-state conflicts and lacks 
both regional and basin agreements in sharing and managing 
common water resources. Unlike in many other African rivers 
where there is growing and intensifying dialogue on shared river, 
the HoA is set back and are still in the business of unilateralism 
and no-cooperation era. The conditions experienced by the Juba 
and Shabelle basins fulfill all existing criteria of potential for acute 
future interstate conflict over the rivers’ shared water resources. 
It is safe to say that the shared river basins in the SADC region 
became reason for cooperation and catalyst of regional integration 
while the shared waters in the HoA has the potential to lead its 
riparian to conflict.  
If conflicts over shared waters are to be prevented or even 
resolved greater emphasis needs to be placed on regional efforts to 
ensure that the available water resources are used to derive 
sustainable long-term benefits for the peoples of the region as a 
whole. Through the case studies, it is clear that the riparian 
countries’ water management is one of transboundary and could 
not be approached by national planning strategies only. In this 
regard, each riparian country's water resource management strategy 
needs to be developed and aligned with that of its neighbors in the 
basin, in order to maintain and development.   
The Limpopo and Orange-Senqu basin countries benefitted 
mutually from the joint studies and the generation of new data for 
their joint planning and development. Identifying potential 
benefits of mutual interests in the Juba and Shabelle basins could 
however motivate countries for cooperation beyond the river, 
serving to reduce the geopolitical tensions over conflicting 
resource claims and to promote economic integration in other 
sectors.  
Finally, since it is clear that the scarce water resources in the 
common rivers must be shared between the riparian states, the 
only assurance that no harm is done to the interests of any party 
lies in the process of collaboration and negotiation to facilitate the 
sustainable management and equitable utilization of the shared 
water resources. 
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