Transboundary water collaboration in Africa  

Annerieke Jansen


Influence of climate change on transboundary water basin collaboration in Africa
[image: image2.jpg]



[image: image3.emf]
Executive summary 

In this dissertation it is investigated to what extent climate change influences transboundary water basin collaboration in Africa. Water is a common good and through transboundary basins (river, aquifers etc.) ties water all African countries together. Water is also connected to all levels of society, due to the fact that water management influences an area’s social, political, economic and environmental stability. Bad water management may increase the stress on the already existing issues, such as poverty, gender inequities, deceases, political instability and little economic growth. Africa’s stability is also threatened by climate change. Climate change is an extreme change, and creates an unequal distribution of water through unequal rainfall, causing droughts and floods. Besides this, climate change increase the stress on political instability, economic weakness, food insecurity, finally resulting in large-scale migration. These are called the consequences of consequences of climate change. Due to the fact that in Africa the Millennium Development Goal 7C will not be reached, development on water supplies and sanitation will stay behind, increasing Africa’s vulnerability for the impacts of climate change even more. 

Water resource management is inextricably intertwined with human security. To measure the influence of climate change on transboundary collaboration, one main theory has been used: the likelihood for conflict increases when there is little institutional capacity (treaties and River Basin Organizations) to deal with extreme changes. The research found out that 2 / 3 of all transboundary waters have the institutional capacity to deal (even) with extreme changes (climate change) in the future. Due to the fact that climate change is an extreme change, treaties or agreements can lack specific parts, but these parts can be adapted to climate change and thereby prevent conflict. The other transboundary waters (1 / 3) do not have the capacity to deal with change and therefore these two areas (West coast and Eastern area inland) are facing a higher risk for conflict. This of course does not entail that conflict will happen. Looking at the future, climate change offers a chance to cooperate and when looking at all the considered indicators, climate change may influence transboundary water collaboration in such an extent that transboundary water management will be placed on top of the global, international, national and regional agenda, increasing the likelihood for cooperation. 
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Preface 
In 2005 (until 2015) the so-called International Decade for Action “Water for life” started to promote efforts to fulfill international commitments made on water and water-related issues by 2015. “Water for life” indicates the importance of water for every living creature on the Earth, and it points out water’s connectedness to all levels of society. In the same way, water is connecting all kinds of organizations in Africa, as well as Dutch governments and foreign researchers organizing seminars on shared waters (“Shared waters: conflict and cooperation”, 2010 March 11th). This seminar was the starting point to investigate the likelihood for future conflict or cooperation on transboundary waters in Africa, taking into account the impacts of climate change. The thorough research done has been supported by the outcomes of the research report: Basins at Risk, Conflict and Cooperation Over International Freshwater Resources (Giordano, M. Wolf, A.T. Yoffe, 2002), which has been used as a red line in this report.    
Introduction 

Aristotle and later on Charles Dickens said that when looking at the bottom of a well, stars could be seen, even with daylight. There is only one problem: their statement is not correct. Throughout centuries, even astronomers were under the delusion that it was true, until they decided to do a test by simply watching. They found out it was an illusion. Evenly slow has been the understanding of Earth’s infinite generosity. Without  caring about the consequences of economic, social and political development, the ultimate goal of modernization and civilization was and is still pursued. However, after the appearance of the first appalling signs of decreasing water levels on the most populous continents of the world, the illusion of endless water supply vanished. 

In reality, the world is facing water scarcity and water stress, making vulnerable continents (such as Africa) even more vulnerable for future change. The second most populous continent on the world, the continent Africa, 50% of its population is very likely to face water stress or scarcity in 2025. This is one of the facts most of the 54 countries in Africa have in common. Noticeably, most of the African countries share one or more rivers, aquifers or lakes, which tie almost all African nations together. These transboundary waters (“Sources of freshwater that are shared among multiple user groups, with diverse values and different needs associated with water use.” (The University Partnership for Transboundary Waters, 2010.), make water management more complicated because many more stakeholders are involved in the management and decision making process. Therefore, all water management is in fact transboundary water management. 

Keeping in mind Africa’s vulnerability and complex process of water management, the question rises what the effects may be of recent and future changes when dealing with the supply of water. The biggest change predicted to slow down development in Africa is Global Climate Change. Climate change is a change which is attributed directly or indirectly to human activities that alter the global atmospheric composition, added to natural climate variability observed in comparable periods of time (Global Climate Change, 2002). Climate change is causing the unequal spread of water, increasing Africa’s vulnerability and increasing the complexity of water management even more.  

“Fierce competition for fresh water may well become a source of conflict and wars in the future.”

Kofi Annan, March 2001

According to Kofi Annan equal distribution of water will become a matter of discussion, especially because climate change may increase Africa’s inability to deal with its recent issues (such as poverty and political and social instability). It is therefore said that water management and conflicts are intertwined. 

“But the water problems of our world need not be only a cause of tension; they can also be a catalyst for cooperation…If we work together, a secure and sustainable water future can be ours.”

Kofi Annan, February 2002
However, on the other hand Kofi Annan emphasizes on the fact that collaboration may increase when we want to give everyone an equal share of this liquid ‘fuel of life’. 
Therefore, in this research report the influence of climate change on transboundary water collaboration is investigated through deskresearch, as described in the main question of this report:  To what extent does climate change influence transboundary water collaboration in Africa? 
Cooperation or collaboration in this investigation has the same meaning, because both connotations emphasize on two or more groups working together to achieve (a) certain compatible goal(s). A conflict is a state of disagreement or argument with two or more parties involved aiming at certain different incompatible goals or values (Longman Dictionary of contemporary English, 2010). 

The structure of this research report has supported the main question most effectively by indicating first the importance of water in Africa and second presenting the theoretical framework which has determined the subject for the third chapter (by explaining the existing institutional mechanisms in Africa) and which influenced the contents for the fourth chapter on climate change. It must be emphasized that the theory in the research report: Basins at Risk, Conflict and Cooperation Over International Freshwater Resources (Giordano, M. Wolf, A.T. Yoffe, 2002) has been used as a red line in this report. This theory is the same theory used in the research: Hydropolitical vulnerability and resilience along International Waters AFRICA report (UNEP, 2005). Because the writers of the report created an historical database of water relations, a methodology for classifying events by their intensity of cooperation or conflict and variables to test hypotheses associated with water conflict, their main theory is a very useful and reliable theory on future cooperation or conflict on transboundary waters. Due to the accuracy of this theory to this research, no other conflict theories were discussed. Additionally, since the research has been done before 2002, recent information on climate change could not have been taken into consideration and therefore the predicted “Basins at Risk” could have changed. Therefore, only the theory in the report is used and it also explains why the predicted “Basins at Risk” are only used as background information in the report.    

Chapter 1 – Water in Africa 

The first chapter is a general chapter about the multidimensional character of water and the amount of transboundary waters in Africa. Transboundary waters connect all African countries in many ways, by linking all levels of society to water management. When looking at the social, political, economical and environmental level it has been noticed that recent bad water management influences the life of woman and children, reduces agricultural production, increases food insecurity and poverty and increases the speed of water becoming a scarce product. The causes of recent bad water management and possible future problems can be blamed on Africa’s political history, the neglect of governments to storage water and the growing population with little purchasing power (situated in the basis of the economic pyramid, BOP). In short, the chapter answers the question: why is Africa vulnerable?
Chapter 2 – Theoretical framework 

The second chapter emphasizes on the fact that water management is related to human security. It provides an historical background on water related conflicts and cooperation, concluding that historically seen, there have been more cooperative actions than conflicts. After pointing out the list of historical conflict / cooperation indicators , the main theory is presented: the institutional capacity available for an transboundary basin to adapt to changes, determines the likelihood for conflict or cooperation. The theory has been supported by the explanation of important variables used in the Basin at Risk project. Finally, new future indicators for conflict or cooperation have been added to indicate future changes. Chapter 3 and 4 measure (according to the main theory) the institutional capacity in Africa and the level of future change, looking at the consequences of climate change. 

Chapter 3 – Institutional mechanisms

The third chapter gives in-depth information about the presence of institutional mechanisms in Africa. Institutional mechanisms are defined as international agreements and organizations between riparian states, such as treaties and River Basin Organizations. However, because local issues are now also placed on the global agenda, the most important global institutions present in Africa have also been described, as well as their future goals related to water and climate change. The true institutional capacity in Africa is therefore measured according to (the order determines the importance): 1. Amount of treaties and River Basin Organizations (RBOs), 2. Present global institutions and their goals related to climate change and water. 

Chapter 4 – Consequences of climate change 

The fourth chapter measures the level of future change, looking the level of environmental change, climate change and at the attainability of the Millennium Development Goal (MDG) 7. Climate change is likely to cause extreme changes, affecting all levels of society and thereby development. The attainability of the Millennium Development Goal 7 C is described, because it aims at reducing  halve of the population without access to safe drinking water and basic sanitation. If this goal of improving water management cannot be reached, Africa will be more vulnerable for future climate change.     

1. Water in Africa 

1.1 Multidimensional character of water

“Among the many things I learnt as a president was the centrality of water in the social, political and economic affairs of the country, the continent and the world,” Nelson Mandela (African Studies Centre, 2009). 
There are many ways to describe water’s multidimensional character, however the description of Ken Conca (2006, p. 1) includes all of its characteristics. Water has multiple functions: it is a “basic human need, the foundation of livelihoods, the lifeblood of critical ecosystems, a cultural symbol, and a marketable commodity.” (Conca, 2006, p. 1). Water affects every aspect of our daily lives and it might influence the daily lives of inhabitants of Africa even more. The former can be explained by the social, political, economical and environmental background of current and future prospects of (transboundary) water in Africa and its link to Africa’s demographical and economical figures and its historical background. 

The Global Water Partnership Africa states in its briefing note “Beyond COP 15: How can Africa become water secure in the face of climate change?”, “Water is central to Africa’s development challenges” (2010, p. 1). The note addresses the need of Africa’s development to improvement of Africa’s water management. The necessity to improve water management is connected to water’s multidimensional character and seems to be the main solution for the existing problems around water sharing in Africa (GWP, 2010, p. 1). In this chapter the importance of water management is only mentioned to emphasize water’s relation to every aspect of society. Further on in this research report more in-depth information about water management. 

1.1.1 Water’s social feature 

Firstly, a general background will be given of water’s social value. Pollution and lack of access to clean water affect the cycle of poverty, water borne-diseases and gender inequities (Khosla and Pearl, 2003). Water’s social value is expressed in many facets of society and an emphasis will lay on the traditional division of tasks between man and woman, and the neglect of the role of women and water management. On the International Conference in 2001 in Germany it is even said that “Water policies and water management systems should be gender-sensitive” (Khosla and Pearl, 2003). The reason for this statement is the following. Generally speaking, in Africa men and women have traditionally been allocated different roles and responsibilities when talking about water management and the use of water. Women  collect water for cooking, they do the cleaning, gather wood and are responsible for the children. In Africa, 90% of this work is done by women and men in rural areas almost never fetch water (Woman for Water, 2010). Generally known, water is critical to food production, as are women who obtain the water for food and prepare meals for their families. In the future, the access to this liquid resource will change considerably (continued in section 1.2 and chapter 4) when floods and droughts may increase. This also affects the agricultural production, in which women play an increasingly important role. While agriculture uses the most water than any other human activity, food security is inextricably intertwined with water security. Simply said, when there is no water, food can hardly be produced and therefore hunger and social unrest may be on its rise. Additionally, due to the fact that women also play a key role in educating children on the use of water, their awareness of the importance of hygiene and sustainable water supply is relevant (Sandys, 2005, p. 5). Millions of children die from diarrhoeal diseases or fall sick due to contaminated water or lack of hygiene (Women for Water Partnership, 2010). With special focus on women and children being the most vulnerable groups of society, and the tendency that they are likely to be most affected by disasters, it makes sense that a gender-sensitive approach to water management is the most logic step in creating sustainable water solutions (ISDR, 2004, p. 15). As said in the report UN-NEPAD (“Water in Africa,” 2006, p. 2) “The importance of water for socio-economic development is well recognized globally,” however due to the changing climate, and Africa’s demographical growth, water scarcity is looming. More water connected issues are on its way. Moreover, when even only looking at the social impact of water and realizing that its socio-economic impact on development is already recognised globally, the link between water and other levels of influence becomes more clear. 

1.1.2 Water’s political feature 

Focussing on the political level, water management and governance will become one of the major issues for governments in the future. Water governance refers to “the range of political, social, economic and administrative systems that are in place to develop and manage water resources and the delivery of water services at different levels of society” (Boroto, 2009, p. 3). This definition describes perfectly water’s multinational dimension in societies. To illustrate the latter, easily said due to the fact that money can be made from water supply and water related projects, there is a strong link between water and politics. In fact, this is not the only link between water and politics. Historically, water can be linked to conflicts (and collaboration) in Africa. For a historical overview of conflicts and collaboration, go to chapter two. Collaboration in Africa on water takes place e.g. in the hydroelectricity sector, which shows us the non-consumptive use of water. To use water in the most possible ways, water management should be seen as an integrated system when division of this precious resource takes place (Kitissou, 2004, p. 3). This statement underlines the importance of good collaboration and communication between existing institutional frameworks and sovereign laws, to give every consumer and stakeholder an equal share of water. When this is not the case, bad management can have severe consequences for all Africans. The latter can be proven by the following article in the Global Envision. In an article in the Global envision (“Poverty in Africa linked to water management,” 2006) the United Nations (UN) states after the release of a report on water development that mismanagement of water is linked to development and therefore indirectly linked to poverty. Moreover, the UN says that there is enough water for everyone, but water is badly distributed. Apparently, in North-Africa the countries can use more water due to good water management and in Sub-Saharan Africa (which owns relatively more water) the opposite is happening. For example in Algeria, 42% of its available water is used, while the Democratic Republic of Congo, which has twice as much water, only uses 0.03% (Global Envision, 2006). The report (The United Nations, 2009, p. 11) gives another explicit reason for water stress. In developed countries water is stored and therefore it is easy for them to cope with floods or drought. In Africa, only about 4% of annual renewable water flows is stored, compared with 70% to 90% in developed countries. Additionally, when looking at the environment, the availability and the use of water in an area determines the cultivation of land, vegetation, the extent of the population and the weather etc. Here the link between water and the environment is shown. 

1.1.3 Water’s economic feature 

The article from the Global Envision (2006) actually states that water politics and water-economics are strongly intertwined. An emphasis on the multidimensional character of water is clearly made here. Because water will become a scarce resource, it automatically means that with its division, there are also more stakeholders involved. This can best be clarified by explaining water supply in Africa. In Africa, water is mostly controlled by state-owned water suppliers. However, a new trend appeared from 1990 on: privatisation of water purification plants. Stimulated by donor agency pressures, from 1990 to 2002 there were (only) seven projects in the Middle East and North Africa and 14 in Sub-Saharan Africa (in contrast with 179 projects in Asia and Latin America) (Kirckpatrick et all, 2004, p. 5). Therefore, it once again can be said that the water’s multidimensional character is expressed in its management, which in this case can be explained as privatized management and state-owned management. Noticeably, there seems to be a relation between the ownership of water distribution and a country’s economic performance (Megginson and Netter, 2001). Although, in the report “State versus private sector provision of water services in Africa: an empirical analysis” (Kirckpatrick et all, 2004, p. 9) few differences are marked between private and state ownership, but three of them are worth mentioning. Privatization can improve service provision, privatization is more economic in its use of fuel and chemicals and the state and private sector serve almost the same percentage of population in their areas, which is about 63% and 64%. Because water is a precious limited resource, privatization is a matter of discussion. Due to small differences between private and state ownership, it is said that ownership of water can turn into a business. Gerard Payen, senior executive vice-president of Suez, agrees and adds that private companies provide a service, this will cost money and someone has to pay for it (Carty, 2003). Moreover, the World Bank and the United Nations say that water is a “human need” and not a “human right”. How this is interpreted is very significant: a human need can be supplied, especially for those who own money, but a human right cannot be sold in any way. On the other hand, some say that water should never be privatized. According to Tony Clark (author of Blue Gold), the costs of privatization means the lost of public control, which may result in unequal sharing of water (Barlow and Clark, 2002). As described above, there is not only disagreement about the question whether the water should be better managed but even about how water should be managed. This fact will be taken into consideration in chapter two when the indicators for future collaboration or conflicts will be discussed.  
Globally, the World Bank and the International Monetary Fund are funding privatization of water services. The statement of Lars Thunell, head of the World Bank's private sector arm the International Finance Corporation (IFC) ("We believe that providing clean water and sanitation services is a real business opportunity.") proves that water became a product for international trade (Eurodad, 2008, pp. 3). This is, among others, one of the economical values of water. The total water market (which is part of the Base of the Economic Pyramid, BOP: see section 1.2 for more information) in Africa is worth $5.7 billion. This means that on the average, $5.7 billion is spend on water in households included in the BOP standard, while the total market value of the BOP is $429 billion. So economically speaking, the water market might become a huge market segment, while keeping in mind the future population growth and therefore, the increasing demand for water (Hammond, 2007, p. 54).  The head of the IFC, (Mr. Thunell) also states that the IMF aims for collaboration to create fair and sensible solutions. However, these solutions have not yet been found in Tanzania, where privatization resulted in higher water prices, little improvement in supply and the eventual termination of the contract with an UK-based multinational Biwater in 2005 (Eurodad, 2008). Despite all the flaws made in these years, the World Bank does acknowledge the “high degree of specificity in water resources development” and thereby the fact that water policy should be adapted to the national or regional level and that lessons should be learned from former experiences (World Bank Water, 2010). However, the question rises whether if their guideline (“Approaches to private participation in water services: a toolkit”) is enough to face the future problems around water and water management in Africa.   

To conclude, political, economical, social and environmental levels tend to be strongly related to water management. It can even be said that these levels are connected to each other in a water cycle, as demonstrated in figure 1: “Decision-making affecting water.” 

[image: image4.emf]
Figure 1. “Decision-making affecting water” (The United Nations, 2009, p. 2).
1.2 Factual historical and demographical background of the continent Africa

In addition to the former section, in this part, basic information will be given about Africa’s historic, geographic and economic situation to construct a thorough factual background for this report. Firstly, climate change is described in a general definition. “Global Climate Change, a change which is attributed directly or indirectly to human activities that alter the global atmospheric composition, added to natural climate variability observed in comparable periods of time (Global Climate Change, 2002).” This definition is not specified for Africa and therefore the future prospects for Africa on climate change will be discussed briefly. Water is said to contain multidimensional characteristics, and climate change can influence multiple levels of society as well. The Department of Economic and Social Affairs of the United Nations relates climate change to sustainable development, which is influencing the broader development agenda. Climate change is described as an environmental issue, with serious economic and social implications (UN Department of Economic and Social Affairs, 2010.) The true physical impact of climate change on (transboundary) basins is researched intensely and the outcome is that 90% of 12 climate models agree on signs of change in Africa (Figure 2, “Large-scale relative changes in the Annual Runoff for the period 2090-2099, relative to 1980-1999”) with emphasis on the North and the South (Allen et al, 2009, p. 12). These signs can contain floods and (extreme) droughts, which can have major consequences for Africa’s inhabitants, flora and fauna etc. Emphasizing on the fact that the LDCs are considered as the most vulnerable countries of the international community and because they are therefore likely not to be able to cope with sudden issues caused by climate change, one might think that chaos lies in wait (UN-OHRLLS, 2010). 
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Large-Scale Relative Changes in Annual Runoff for the Period 2090-2099, Relative to 1980-1999. Figure 2. “Large-scale relative changes in the Annual Runoff for the period 2090-2099, relative to 1980-1999” (Allen et al, 2009, p. 12).
Secondly, in 2006, 1.1 million people in developing countries have inadequate access to water and 2.6 billion lack basis sanitation. In the future, climate change might represent a threat for development. Fourteen countries in Africa are already experiencing water stress with the expectancy of eleven countries to join them (Newby, 2003, p. 1) and the program of the UNDP (the Intergovernmental Panel on Climate Change) estimates that by 2020, 75-250 million people across Africa could face water shortages and therefore, 600 million people in the region could face hunger. This means that almost 50% of Africa’s population in 2025 will face water stress or scarcity. Water scarcity is faced when there is fewer than 1,000 cubic meters of water available per person per year. When per person per year 1,500 cubic meters of water is available, then it is called water stress (Waterindustry, 2010). About 300 million Africans (51%) will then lack access to a supply of safe water and adequate sanitation. Moreover, new epidemics of mosquito borne diseases could arise and rain-fed agriculture could drop by 50% in some African countries by 2020 (UNDP, 2010).

Thirdly, an overview will be given about Africa’s history, which provides a brief answer to the question why Africa is having difficulties to cope with development problems. After WO ll every country (with the exception of Ethiopia and Liberia) on the continent of Africa was colonized. After decolonization (around 1960) the economic growth was big. It equaled that of South-East Asia, and the economies of Ghana and Nigeria equaled that of Indonesia and South-Korea! Now the latter countries have economies that are eight times greater than Ghana and Nigeria. The question which now rises is about the events which happened after 1960, which affected Africa’s overall development. Briefly, after 1960 African countries were trying to modernize institutions and techniques that supported development, but failed to do so. In the late 1960s, it became clear that the transition of power after the colonization on the continent went too fast and therefore the new leaders could not familiarize themselves with governance and democracy. This resulted in particular political parties who only wanted to overturn the regime, without any clear program. Furthermore, there were different cultures within in the government, but they did not represent society, resulting in a tension between community and state, because the state was more a social than a civil institution. This had an enormous impact on politics and society. In fact, there is still an huge gap between politics and society. The question which pops up is: How can a country economically grow, if there is no interconnection between the citizens who should create economic growth and later on development? In the late 1970s the development burden became too big for the governments due to too less bureaucracy and technical capacity. In 1980 the World Bank and the Inter Monetary Fund (IMF) were established to increase development in Africa through Structural Adjustment Programs. At the same time more nongovernmental institutions appeared as a reaction on globalization due to the fact that many problems could not be solved within a nation. As an outcome, around the 1990s politics and development were not seen as two separate spheres anymore. In fact, there is a strong link between political unrest and economic stagnation! And again, here we see the link between politics, economy and the (in)ability of African governments to cope with water management (Jansen, 2009).  

Geographically, Africa can be divided into two parts: the Northern part of Africa (which consists of all countries above the Sahara) and Sub-Saharan Africa. The population in Africa in April 2009 was estimated 781.8 million people, with a population growth of 2.5% and a life expectancy of 50.5 years (Worldbank Africa, 2009.) By 2050 Africa’s population is estimated to grow to 2 billion people. Additionally, the continent of Africa is number two of all continents when talking about its size and population (number one is Asia). As can be seen in figure 3 “Population density”, the higher population densities are situated in the Western part of Africa, the coastline of the Northern part, around the Nile river and delta, and the entire Eastern coast and inland (Library Texas, 2010). 
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Figure 3. “Population density” (Library Texas, 2010). 

Africa consist  of 54 independent sovereign member states, which all differ from each other in size, population, economy, politics etc. However, all of these countries appear to have major similarities. These similarities are the reasons why in this report Africa is considered as a whole, and not as 54 different countries. The mean reason is that all countries on the continent of Africa are still called developing countries. That makes sense, because the majority of the Less Developed Countries (LDCs) are found in sub-Saharan Africa (34 countries), compared to 10 in Asia and 6 in Caribbean and Pacific Ocean areas (Vylder, 2007, p. 25). Formerly, LCD included 24 countries with very low per capita income, but now there is a total of 50 countries which falls under the new characteristics of the LDC. According to Vylder (2006, p.31) these are: “low income (based on a 3 year average estimate of gross national income (GNI) per capita), weak human assets (Human Assets Index, indicators of nutrition, health etc.) and economic vulnerability (based on the Economic Vulnerability Index, existing of indicators of instability of agricultural production, instability of exports, economic diversification, export concentration and small economic size.)” 
Since 2001, the general economic growth rate has been about 5%, but the economic crisis is slowing down Africa’s road to development. The economic crisis is felt in the shape of higher unemployment and poverty, decreasing social services and increasing vulnerability to all the consequences of climate change and environmental degradation (UNDP, 2010). In this report, when talking about the economy of Africa, the greater emphasis will lay on the BOP part of the total market, because this is the biggest market in Africa. With the use of BOP, the location (concentration) of the water market can be explained. Four million people on the world form the basis of the economic pyramid and have incomes less than $3000 in local purchasing power. As said before, the total BOP market in Africa is $429 billion and therefore its dominant consumer market with 71% of Africa’s total purchasing power. Most BOP markets are concentrated in the rural area in Africa. Noticeably, South-Africa has the strongest and most modern economy, but still 75% of the population remains in the BOP. The total water market in Africa is $5.7 billion. 50% of the total water spending in Africa is in the three lowest segments, which means that 50% of the total people has less than $1500 of purchasing power.  Therefore, BOP households may rely on “free sources” – surface water and wells (Hammond, 2007), because it is more likely that they do not have access to piped water. In Africa, 17% of BOP households use surface water as their primary source (compared to only 1% in the mid-market segment). So, use of surface water declines when income rises.  The report on BOP and the African Water Market concludes that “BOP suffers a significant penalty in access to safe drinking water” (Hammond, 2007).
Additionally, Africans are punished even more. As even said in the report of the United Nations (2009, p. 11) “Water in a Changing World”, “Where investment in water has been weak, GDP growth has been constrained by as much as 10%.” Furthermore, economically seen, Africa has the biggest water and sanitation deficit, resulting in high costs and massive economic waste. Sub-Saharan Africa loses about 5% of its GDP (annually $28.4 billion) on economic waste and most of the losses are sustained by households below the poverty line (UNDP, 2006, p. 5) Above all, the GDP in Africa is already low. As shown on the map “GDP per capita”, only 3 countries have more than $3000 to spend. All the other countries have a GDP per capita lower than $3000 and are therefore segmented in the Basis of the Economic Pyramid. There are four countries spread over the continent with less than $1000 GDP per capita (IMF, 2006). But there is also good news. In the Africa Renewal André-Michel Essoungou writes that “Africa is on the road to recovery” (Essoungou, 2010). According to the recent UN report “World Economic Situation and Prospects 2010,” Africa is projected to grow by 4.3 % in 2010, in comparison with 1.6% growth in 2009. The continent is also predicted to be the second fastest growing region in the world, after Asia. Despite the predicted growth, the economic crisis had a devastating impact on the country’s economies. The report notes that “2009 marked an unfortunate reversal of hard-earned social and economic gains that had been made in reducing both poverty and the large gap which separates Africa from is Millennium Development Goals (MDGs)” (Essoungou, 2010). More can be read on the MDGs in chapter three and four. 
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Figure 4. “GDP (PPP) per capita $US” (IMF, 2006). 

To conclude, Africa can be considered as a vulnerable continent due to its political and economic instability. The following main reasons are causing Africa’s vulnerability: African governments receive little support from their society, most countries are characterized as LDCs, agriculture is the first source of income, the most countries are segmented in the BOP and rely therefore on “free sources” and only 4% of all water is storage, which means that there is little water in times of drought. Due to the fact that 90% of 12 climate models agree on significant change, Africa’s vulnerability in the future might even increase more.   

1.3 Transboundary waters 

Before explaining the quantity of waters and rivers in Africa, a definition of transboundary waters will be given. The term refers to “sources of freshwater that are shared among multiple user groups, with diverse values and different needs associated with water use” (The University Partnership for Transboundary Waters, 2010). These ‘multiple user groups’ refer to the fact that water crosses boundaries, which can be economic, legal or political. Transboundary waters share certain similarities, which makes their management especially complicated. Due to the fact that more stakeholders are involved in the share of these basins, a more complete understanding of the political, cultural and social aspects of water is needed and awareness of all these aspects should be considered in the decision making process (The University Partnership for Transboundary Waters, 2010). 

Generally, rivers and lakes are the main natural freshwater resources in the world. The world has about 52 transboundary rivers, from which 17 of them are situated in Sub-Saharan Africa with a length of 100,000 square kilometres or more. More than 160 freshwater lakes can be found in that part of Africa and geographically seen, most rivers and lakes are situated in the South-Eastern part of Africa (Figure 6. “Map 2 River and lake basins in Africa” (UNECA, 2010, p. 68). About 60% of the continent is covered by trans-boundary river basins (Kitissou, 2004, p. 2). The total number of transboundary basins is 59 (TFDD, 2002). The total list of transboundary basins can be found in Appendix 1.  

The sharing of river basins can easily be explained by Africa’s colonial past. Borders are colonial legacies. Every country has at least one shared river. About 34 rivers are shared by two countries and about 28 are shared by 3 or more countries. Fourty one countries have two or more rivers, and 15 have five or more. For example, Guinea has 14 international rivers and the Ivory Coast and Mozambique 9. Noticeably, the United Nations Economic Commission in Africa has pointed out that “The network of African international rivers ties almost all African nations together” (2010, p. 16). 

As seen in figure 5 , the biggest part (75%) of the total continental water resources are concentrated in 8 major river basins: the Congo, the Niger, the Ogadugne (Gabon), the Zambezi, the Nile, the Sanga, the Chari-Lagone and the Volta. There are 10 international river-basins, which are shared by four or more countries (Congo, Limpopo, Niger, Nile, Ogooue, Okavango, Orange, Senegal, Volta and Zambezi). The Nile is shared by 10 states: Burundi, the Democratic Republic of the Congo, Egypt, Eritrea, Ethiopia, Kenya, Rwanda, Sudan, Tanzania and Uganda. In spite of these facts, Africa is the second driest continent in the world, with the largest desert areas, from which the Sahara and the Kalahari are the most well known (United Nations Economic Commission for Africa, 2000, p. 16). 
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The problem Africa faces is the unequal share the continent receives due to unstable rainfall and freshwater distribution. The density of the population should of course be kept in mind, when discussing the availability of water in an area and the demand and supply ratio. Which might be the most surprising fact, is that only 4% of Africa’s available surface water resources are exploited, while the continent is still suffering from chronic drought and desertification! The former can easily be explained by giving an example. More than 30% of the total surface water resources in Africa are in one single river basin, which is the Congo river basin. Only 10% of Africa’s total population uses this basin, while using better distribution systems, more people will be able to consume the water (United Nations Economic Commission for Africa, 2000, p. 16). And again, Africa’s vulnerability is underlined. Because water management tie all African countries together, they can be influencing each other’s economic, social, environmental and political development. 

Figure 5. “International River Basins of AFRICA” (Transboundary Water Freshwater Dispute Database, 2000)
[image: image9.emf]Figure 6. “Map 2 River and lake basins in Africa” (UNECA, 2010, p. 68).

2. Theoretical framework 

2.1 Historical background on transboundary water collaboration and conflict

2.1.1 Historical conflicts 

Due to the colonial past, Africa’s borders are not natural borders which were adapted to its diverse landscape. This is one of the many reasons why African countries are dominated by transboundary water basins. Moreover, a substantial number of aquifers cross beneath Africa’s national borders. Therefore, most water resource management is in fact transboundary water management (The African Transboundary Water Law Page, 2010). On the one hand water crosses borders, and on the other hand water is a cross-cutting issue impacting on every related item of human security, such as politics, economy, environment, health and international relations. Hence, the African Water Research Unit emphasizes on their findings that water resource management should be related to components of human security, otherwise a greater stress will be placed on water supply (AWIRU, 2010). In this chapter, equally, an emphasis will lay on this fact to understand the relation between climate change, transboundary water disputes and collaboration. To underline the differences between indicators of conflict, a division has been made between historical variables and future variables for conflict and collaboration. A conflict is a state of disagreement or argument with two or more parties involved aiming at certain different incompatible goals or values (Longman Dictionary of contemporary English, 2010). Firstly, to gain insight in Africa’s transboundary water’s history, a summary has been given to understand the reasons for conflict in the past.

According to the Water Conflict Chronology List of the Pacific Institute (2009) there have been 32 violent conflicts or conflicts in the context of violence from 1898 to 2009. ‘Violence’ in this case can refer to disputes concerning religion, but can also be used as a military, political or developmental tool or goal. Typically, the dispute in 1898 is a military conflict between Britain and France when a French expedition attempts to gain control of the headwaters of the White Nile. A settlement of the dispute is ultimately negotiated, but has already been characterized as having: “dramatized Egypt’s vulnerable dependence on the Nile, and fixed the attitude of Egyptian policy-makers ever since.” Moving on to the 20th century, in 1915 German troops in Southwest Africa poison wells when the Union of South African troops occupy the Capital of German Southwest Africa (Windhoek). In 1958, after an unsuccessful military expedition of Egypt to settle disputes over the Nile and the pro-Egypt leaders coup in Sudan, the Nile Water Treaty is signed in 1959. Five years later, in 1963-64, several hundred Somali Nomads and Ethiopians were killed in a border dispute, where critical water and oil sources are located. After 1965 more conflicts arise in Egypt, Ethiopia, Sudan, Mozambique, Zimbabwe, South-Africa, Namibia, Lesotho, Angola, Democratic Republic of Congo, Eritrea, Kenya, Burkina Faso, Ghana and Cote d’Ivoire. Most of these conflicts are about the control over dams, such as the disputes between Angola and Namibia in 1981 until 1982 when the Dams and major Cunene-Cuvelai pipeline are targeted and in 1998 when in Angola fighting breaks out over the control of the installation of the new dam. Terrorism attacks on water pipelines, which cuts of water from major cities (in 1999, Zambia, city of Lusaka with 3 million inhabitants), sabotage water supplies to farmers (South-Africa, 1999), and the killing of hundreds of people found in drinking wells central Angola (1999), is only one of the tools of using water to reach certain political goals. Extreme droughts can also lead to desperate actions. During a famine in Ethiopia in 2000, one man was stabbed to death after a fight over clean water. In Kenya in 2000, thirsty monkeys attack villagers when a tanker brought water to a drought-stricken area. In Ethiopia in 2004, the “War of the Well” started due to a three year drought and a lack of effective government and central planning, where 250 people were killed. Noticeably, from 2004 on the Pacific Institute (2009) defined the conflicts as development disputes, referring to clashes over competition of water, livestock and grazing land (Ethiopia and Kenya, 2006), growing fights due to declining rainfall between animal herders and farmers (Ghana, Burkina Faso, Cote D’Ivoire, 2006), protests over the price of water which resulted in violence (Nigeria, 2008) and finally in 2009 an attack on a new borehole, being drilled on the disputed border between Ethiopia and Somalia. The attack resulted in several killings and the destruction of the drilling installation (Pacific Institute, 2009). The main features of these development issues are unequal access to water and unequal distribution of water. Will this trend of arising developmental issues persevere in the future? And is it likely that more conflicts will therefore arise? An answer to the question will be given in chapter four, but now a closer look will be taken on historical transboundary water cooperation in Africa to show the importance of cooperation in the past.    

2.1.2 Historical cooperation 

In the colonial period, between 1885 and 1956 the concept of transboundary waters was created to define their areas of influence. These concepts were only bilateral agreements between different colonial powers and they only guaranteed the access of local inhabitants to water. When looking at the most well-known basin: the Nile, there were 9 agreements established (in Africa in total 13), reflecting the economic importance of the basin (UNEP, 2005, p. 31). In the report of the UNEP (2005, p. p. 31) it is said that it is not a surprise that there were so many tensions about the Nile basin. Due to bilateral treaties, no more than one riparian state (in close proximity to a watercourse, lake, swamp or spring, Definition “riparian”, Mijnwoordenboek.nl) was party to each treaty! Right after decolonization when African countries gained independence (between 1959 and 1989, the early Independence Period) inter-country cooperation on transboundary waters was recognized among African countries to avoid future conflicts (UNEP, 2005, p. 32). As a result, mechanisms were set up in the form of transboundary river / lake basin organizations (RBOs). However, these agreements were still signed by foreign rulers, which only wanted to serve their own interest. Not surprisingly, some of these agreements were cancelled and were said to undermine sovereignty, saying that whatever happens in the territory is a matter of national sovereignty. However, treaties were signed and there was a shift from bilateral to multilateral treaties. These treaties focused more on cooperation and joint management and on conflict prevention and resolution (UNEP, 2005, p. 32). Some of these treaties / agreements were the Volta (1962), the Niger (1964) and the Mano (1964), the Lake Chad (1964), Kariba (1963), the Senegal (1964 and 1972), the Gambia (1978), and the Cunene (1969). But still, the number of existing or emerging mechanisms were low, given the number of (80) major transboundary river / lake basins in Africa (UNECA, 2000, p. xi). Moreover, less than 10 % had any kind of mechanisms or agreements for coordination for their development efforts (UNECA, 2000). However, in the late Independence Period (1989 until 2004) the number of treaties increased. In this period,  global trends were taken into consideration such as economic development and sustainable development (UNEP, 2005, p. 31). In figure 7 “Treaties [image: image10.emf]and Agreements” a timeline of all treaties and agreements in Africa is presented. 
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Figure 7. “Treaties and Agreements” (UNEP, 2005, p. 31)

Transboundary water law is only one of the legal abilities of the African states to respond to changes in a basin. The second level to regulate cooperation is the domestic law. The sovereign state is responsible for integrating its international obligations, however domestic authorities do not always have the legal means to carry out these obligations. It makes sense that when domestic law is unable to integrate international law, a higher potential risk for dispute or conflict is at stake than when there is no international law in place (so that it does not seem that international agreements are disregarded (UNEP, 2005, p. 34 – 35). The problem in Africa is that most countries lack the governmental capacity to adapt to international treaties, which can lead to violation of the international agreements (UNEP, 2005, p. 36).   

As said before the future role of water in Africa is complex and must therefore be analyzed thoroughly, through looking at the risks for conflict, but also the potential for cooperation. When looking at Africa’s history of transboundary water cooperation, it seems that there were many conflicts and in reaction to this, an increasing amount of River Basins Organizations and treaties have been created. However, the relative impact of the occurring institutions throughout history has yet not been described. Surprisingly, the following statement will make the illusion of Africa’s overwhelming history of water wars disappear. According to a research done by the Oregon State University in the United States of America over a period of 50 years where water was the main driver of the events, 1831 interactions between states were found. It should be kept in mind that driver excludes events where water is involved indirectly, for example disputes concerning fishing rights, access to ports etc. Also excluded are the events were water is used as a tool, target or victim of armed conflict. Water is only the main driver when the interaction is about water supply (UNEP, 2005, p. 9). The research found the following results. First, historically seen, there has been more cooperation over international water resources than acute conflicts, despite the fact that dispute in international basins are likely to arise. Globally, there have been 507 conflict-related events, versus 1228 cooperative events.  Second, most action taken over water only exists of verbal conflict, which is 80% of the total conflicts. Third, the cooperative cases included a broad range of developmental actions, such as: water quantity and quality, economic development, hydropower and joint management. Whenever conflicts took place, it was about infrastructure and water quantity. The fourth argument relates strongly to the above standing theory. Unless water’s multidimensional character, it can act as a “unifier in basins with relatively strong institutions (UNEP, 2005, p. 10)”. The latter can be proven by the example of the Nile Basin. The Nile has 10 riparian states, which all count on the same river for their water supplies, including the upstream and downstream states. It was predicted that a new ‘water war’ may be on its rise between the states involved. However, the countries are seriously involved in the Nile Basin Project and governmental level negotiations. Even more, in Southern Africa in the 1970s and 1980s the region was dealing with a series of local wars. After complex negotiations, agreements were established over water cooperation and this now is one of the foundations for regional cooperation. Whether if water cooperation can be an entry point for peace building, is still unclear (UNEP, 2005, p. 11). In conclusion, in agreement with Wolf (2009), it can be said that history shows that “Water can catalyze dialogue and cooperation, even between especially contentious riparians” (Wolf, 2009). 

2.2 Historical direct indicators of conflict and cooperation 

“The wars of the next century will be about water.” This is one of the similar quotes from prominent political leaders warning for “water wars” in an increasingly water scarce world (Woodrow Wilson International Centre for Scholars, 2010). However, predicting the future role of water in Africa is more complex than one might think. In general, when looking at the past, the choices between cooperation and conflict about transboundary waters in Africa were and are determined by three factors. In Africa, these factors control human and hydropolitical vulnerability, which refers to the ability of humans to adapt to change within the existing systems and the ability of political systems to avoid disputes over shared waters (UNEP, 2005, p. 6). The three factors include: climate, population dynamics and socio-economic conditions. However, due to Africa’s differences in geographical climate, the influence of the three factors depend on the geographic location of the international basin (Afrika Studie Center, 2010). With reference to the three factors and the historical view on transboundary water collaboration, it is possible to select variables that have influenced cooperation in the past. 

Variables for the promotion of cooperation have been: 

· international agreements and institutions (including RBOs) 

· a history of collaborative projects 

· positive political relations and higher levels of economic development. 

Factors that have increased vulnerability of transboundary water cooperation are: 

· environmental change

· rapid population growth or asymmetric economic growth 

· major unilateral development projects

· the absence of institutional capacity

· generally hostile relations

· natural climatic variability – naturally variable rainfall patterns with frequent periods of floods and droughts (UNEP, 2005, p. 7).   

These variables are also likely to generate social conflicts, because they can affect community access to water supplies which can result in contracting out water services to the private sector under the pressure of international financial institutions. Additionally, impacts on critical socio-ecological systems can also generate social conflicts. This system provides environmental services and sustains livelihoods, for example the management of aquaculture (which may affect the food supply) and industrial scale fish farming (which can lead to water pollution and wastewater dumping) (Conca, 2006, p. 2). In addition, it is said that social conflicts often arise at the local level, in a city or a watershed (Conca, 2006, p. 3). Taking into consideration the incapability of local administrations to adapt to change, there seems to be a great risk for social local conflicts. 

2.2.1 Main theory 

When all the indicators for conflict are present, the likelihood for conflict increases. However, some of them are more likely to increase the chance of conflict. The following can be concluded from the above standing historical indicators for conflict and cooperation and from the Hydropolitical vulnerability and resilience along International Waters AFRICA report (UNEP, 2005, p. 6). This is the most apparent variable that is likely to increase conflict, whereas the other variables are only “weakly linked to dispute” (UNEP, 2005, p. 6). The variable of institutional capacity is included in the following theory.  The theory states that there is a relation between the likelihood of political tensions and the rates of variability or change within a basin and the institutional capacity to absorb that change, referring to treaties or international river basin organizations (Wolf, 2009). Very rapid changes may undermine the institutional capacity to adapt to those changes, and are therefore the root of most water conflicts. Change can contain ecosystem collapse, basin closure, regional drought and climate change (UNEP, 2005, p. 65). 

2.2.2 Additional indirect indicators for conflict 

Additional to this main theory are the two indirect causes that can create tensions. The first factor is the time between the first national water plans (which affect other riparian states) and the implementation of international treaties (which include all of the riparian states’ conditions). For example, a regional power will implement a project that may affect one of the riparian states. When there are now institutions for conflict prevention, the tension will increase and may take decades to resolve (for example the Nile). The second factor is about timing of water flow, with regard to the building of dams. For example the dispute between Namibia and Botswana. Namibia (upstream) wants to use some of the water for irrigation, where at the same time Botswana claims for water to sustain the Okavango Delta and its lucrative ecotourism. Besides this, dams can also reduce fresh water into other estuaries, what can increase salt levels (which happened in the Incomoti estuary in Mozambique), which can destroy flora and fauna affecting people’s livelihoods (UNEP, 2005, p. 12).    

2. 3 Future Basins at Risk 

The Basin at Risk project (BAR) was finished in 2002 and examined the relationship between freshwater resources and international conflict. It created a framework to identify international river basins at potential risk for future freshwater conflict.  A historical database of water relations has been created, a methodology for classifying events by their intensity of cooperation or conflict and variables to test hypotheses associated with water conflict were established (Oregon State University, 2002). This reliable research done by Shira B. Yoffe (et al, 2002) will be used to indicate future Basins at Risk in Africa. 

The Basins at Risk project grounds on the main theory as described above, but it places a special emphasis on two other indicators: the Gross Domestic Product (GDP) and population density ratio, and climate. Although (as described above) “the other indicators are weakly linked to dispute” (UNEP, 2005, p. 6), these indicators are the second variables with the strongest link to cause transboundary water conflict. In the Basin at Risk project, the GDP and population density showed a relation to conflicts over water. Poor countries with higher population densities tended to be less cooperative than rich countries with lower population densities. In conflict with one might think, in the report Basins at risk (2002, p. 89) it is said that no link has been found between climate and water cooperation. In arid zones the level of cooperation is as high as humid or tropical zones. Moreover, it is even said that dry years were more cooperative than wet years. Even though the report denials the link between climate and water cooperation, it does emphasize that extreme unpredicted climate changes (droughts or floods) can be an indicator of conflict (Giordano, 2002, p. 90).    
The above standing variables were taken into consideration when creating the categories for the future basins at risk in 2002. Due to the fact that a lot of research has been done on climate change throughout the last years, the information used in the Basin at Risk project is not up to date anymore. Therefore the outcomes of the Basin at Risk project are only used as background information. In general, there are three categories of basins at risk. The first category indicates basins who are still negotiating current conflicts and which therefore are very likely to continue the dispute. Even though treaties do exist, they do not include all the riparians. The second category are basins were tensions already exist and where certain factors, such as development projects or stresses upon the water system have raised protests among the riparians. The third category are basins that do not cope with already existing tensions. However, factors as described in the second category can indicate the potential for future conflict. Having this said, the majority of the basins at risk in Africa are situated in the North (coastal area), the West (coastal area) and the South (inland), as can be seen on figure 8. “Basins at Risk” and table 1. “Basins at Risk – Basin map number and Basin riparians” (Yoffe, 2002, p. 5, 6). 
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	#
	Basin name
	Basin Riparians

	 CATEGORY 1 – Negotiating current conflict
	
	

	3
	Nile
	Burundi, Congo (Kinshasa), Egypt, Eritrea, Ethiopia, Kenya, Rwanda, Sudan, Tanzania, Uganda.

	CATEGORY 2 –Indicators and protests over water
	
	

	10
	Lake Chad
	Algeria, Cameroon, Central African Republic, Chad, Libya, Niger, Nigeria, Sudan.

	12
	Okavango
	Angola, Botswana, Namibia, Zimbabwe.

	14
	Senegal
	Guinea, Mali, Mauritania, Senegal.

	CATEGORY 3 – Indicators only
	
	

	16
	Chiloango
	Angola, Congo (Kinshasa), Congo (Brazzaville).

	17
	Cross
	Cameroon, Nigeria.

	23
	Limpopo
	Botswana, Mozambique, South-Africa, Zimbabwe.

	29
	Zambezi
	Angola, Botswana, Congo (Kinshasa), Malawi, Mozambique, Namibia, Tanzania, Zambia, Zimbabwe. 


Table 1. “Basins at Risk – Basin map number and Basin riparians” (Yoffe, 2002, p. 5, 6)

2.4 Future indicators of conflict or cooperation 

Presuming that the historical indicators for transboundary water interaction in Africa can also be applied for researching future conflict or cooperation, in this part only new indicators will be mentioned. 

The world is changing. Conca (2006, p. 1) states that the world is changing due to modern globalization, environmental processes and human behavior. Recently, there have been two global revolutions: the communication revolution and the democratic revolution. The former has made it easier to obtain information, and to bring communities in conflict and sympathetic advocacy groups together. The latter refers to the accessibility of communities to influence the decision making process and thereby oppose to projects or policies that can be harmful for their livelihoods and cultures (Conca, 2006, p. 1). However, as a result of these two progresses, local events can become international issues. Therefore, water management has become a very important subject on the international political agenda. Water became part of our communal future.   
Firstly, globalization is considered as an important indicator for future conflict or cooperation, because it made us aware that African water management became part of the global water management and it is clearly linked to governance in Africa. In 2009, there has been an international conference on Africa & Globalization: learning from the past, enabling a better future. This equally named report of the UNESCO (2009, p. 102) considers ‘good governance’ as a tool to reduce policy syndromes, referring to economical failure of the state. The main water conflict theory (about institutional capacity) refers to these policy syndromes as the political and administrative capacity of a state able to adapt to change. If good governance is not integrated into the governmental system, than it is likely that water may not be well managed. In the same report, it is said that democratic institutions improve ‘developmental governance’, which can be defined as decreasing corruption, economic policy coherence and public-service effectiveness. When there is a strong (democratic) institutional mechanism at place, a country may increase its public-service effectiveness and thereby its water management.       
Secondly, equal to governance, the matter of climate change has become a global issue. Smith and Vivekananda (2007) raise their concern of the impact of climate change on people living in poverty, in underdeveloped states. They state that climate change will increase the likelihood for violent conflict, which in turn will increase poverty and the ability of communities to cope with climate change. The impacts of climate change will be discussed in chapter 4. 

Besides the future indicators for conflict, strengthened water management is seen as an indicator for future cooperation. The importance of cooperation  and management on transboundary waters is emphasized in most of the articles or researches available. The United Nations recommends integration of the management of transboundary natural resources, because they can significantly contribute to “the socio-economic development of the riparian countries sharing these rivers and lakes and they will also promote and enhance subregional and regional cooperation for economic integration in Africa leading to the achievement of the goals and objectives of the African Economic Community and its successor – the African Union.” (In chapter 3 more information will be given about the African Union and its goals.) (UNECA, 2000, p. 12). In 2007, 71 delegates from governmental institutions, dealing with water resource management, coming from 19 countries from all over the world signed an agreement on International Water Resource Management (IWRM). It is obvious that they agreed on improving water management, however in this case specific measures were mentioned that did not only emphasize on creating institutional mechanisms, but also underline the need for exchanging experiences and know-how. By exchanging information between Operational Centers for flood control and prevention, the harmonization of data and Geographic Information Systems, the organization of regular meetings and the reinforcement of existing international structures and non existing structures, the general assemblies could conclude that “water has no boundary.” Noticeably, the delegates mention the political, social, environmental, technical and economical added-value compared to independently taken measures on transboundary management. The latter statement in combination with the following one of the UNECA completes the urgent need for transboundary management:  Water resources can only be managed well enough, when cooperation takes place between the riparian countries sharing the resources (UNECA, 2000, p. 12). 

To conclude, water became part of our communal future and therefore the complexity of Africa’s water management will increase and has already increased. More stakeholders are involved in the decision making process, but it seems that more awareness has been created among all institutions involved about the added value of good management.   

3. Institutional mechanisms

As described in the former chapter, the two main indicators for conflict are strongly intertwined. The capacity of institutional mechanisms in Africa to deal with change, indicates the likelihood for cooperation or conflict. However, to measure the influence of climate change on future transboundary water collaboration, a division should be made between the present and upcoming institutional mechanisms and the level of extreme changes (climate change) in the future, as described in chapter 4. In this report institutional mechanisms are defined as international agreements and organizations between riparian states, such as treaties and River Basin Organizations. However, because climate change is a considered as a global issue and improving water and sanitation before 2015 is one of the Millenium Development Goals (MDGs), many more global organizations are involved in the processes of water management in Africa. Therefore, the main global programs from organizations linked with Africa, climate change and the MDGs are described, as well as the global and African institutional mechanisms.          

3.1 Global organizations and initiatives 

Globally seen, the major organizations influencing development in Africa, with a special focus on water are the: World Bank, the International Monetary Fund (IMF), the European Union and the United Nations (UN). The IMF has been established in 1944 to give loans to countries that are experiencing extreme economic imbalances. These loans are only given on certain conditions, for example privatization. The World Bank also provides loans, however only to governments and private sector businesses. The debts have to be paid back to the World Bank and the IMF through “privatization”, which means selling public enterprises such as water and electricity to private corporations. Ultimately, this may lead to increasing consumer prices for water, which cannot be paid by the poor African population (Public Citizen, 2010). On the European level there is the Africa – EU partnership, which improves the Africa – EU partnership and promotes peace, security and human rights, sustainable economic development and tries to ensure that all the MDGs are met by 2015. The United Nations is an international organization set up by 51 countries active all over the world, aiming at sustainable development, conflict prevention and humanitarian assistance, promoting democracy etc. (United Nations, 2010). Part of the UN are multiple programmes and funds, regional commissions, specialized agencies and secretariats of conventions. The sub-organizations relevant to the subject of Africa and climate change are: the United Nations Development Programme (UNDP), the United Nations Environment Programme (UNEP), the Economic Commission for Africa (ECA), United Nations Educational Scientific and Cultural Organization (UNESCO), UNESCO-Institute for Water Education (UNESCO-IHE), the World Meteorological Organization (WMO) and the United Nations Framework Convention on Climate Change (UNFCCC) (UN, 2010, Structures and Organizations). Because describing the global organizations and initiatives would serve as a background to gain general knowledge about forces influencing the institutional mechanisms, in the next paragraph only the most important events and decisions taken by the global organizations are described. Future plans aiming at reaching certain goals are considered to be important to measure the potential for collaboration in the coming future.  

From 1972 on there have been major global conferences and forums on water with water-related goals and objectives. The declarations signed throughout the years were backed-up by all of the states involved, however some goals were just too ambitious. The UN Conference on water, in Mar del Plata (Argentina, 1977) led to the declaration of International Drinking Water Supply and Sanitation Decade, with the goal of providing drinking water and sanitation for all people in 1990. Not surprisingly, this goal was not achieved in 1990. In the period 1977 until 2000 there have been 14 UN conferences and forums all about fresh water management and sanitation adapted to the recent issues in those years. Noticeably, in 1992, the UN Conference on Environment and Development in Rio de Janeiro (Brazil) provided a guideline for integrated approaches on water management, with special focus on climate change and water resources (The United Nations, 2009, p. 302). Since the year 2000 multiple plans have been set up to tackle developmental problems with objectives to be reached in 2015. Due to the fact that it is now the year 2010, it is now possible to say if these goals are achievable. The attainability of the goals until 2015 will be discussed in the next chapter. In this chapter it is only described what these goals contain. Thus, in 2000, concrete goals were described for the developing world concerning water and sanitation in the Millenium Declaration, signed in New York (United States). The Millenium Development Goals include the following water-related targets:

· To halve, by the year 2015, the proportion of the world’s people whose income is less than one dollar a day and the proportion of people who suffer from hunger and, by the same date, to halve the proportion of people who are unable to reach or to afford safe drinking water.

· To stop the unsustainable exploitation of water resources by developing water management strategies at the regional, national and local levels, which promote both equitable access and adequate supplies (The United Nations, 2009, p. 303).  

In the same year (2000) on the second World Water Forum in the Hague (The Netherlands), climate change was recognized again by saying that risks should be managed from floods, droughts, pollution and other water hazards (The United Nations, 2009, p. 304). Moreover, the Africa Water Vision 2025 (established in 2000) aims at reaching the following goals: “An Africa where there is an equitable and sustainable use and management of water resources for poverty alleviation, socio-economic development, regional cooperation, and the environment.” The Africa Water Vision indicates the need for a minimum:

· investment of USD 20 billion per annum to meet the basic needs in water supply, sanitation, food, energy and other economic, social and environmental uses;

· 75% and 70% access to improved water supply and sanitation respectively by 2015, and 95% for both access to:

· improved water supply and sanitation by 2025;

· 100% increase in irrigated area by 2025;

· 25% of hydro power potential developed by 2025 (World Water Forum Secretariat, 2009, p. 2).”

 In 2003, on the World Water Forum in Japan there was a need for a water and climate dialogue, including agreed action points. In 2005, the Water for Life Decade started and will promote efforts to fulfill international commitments made on water and water-related issues by 2015, with special emphasis on the involvement of women. At the same time on the World Conference on Disaster Reduction in Japan the ‘Hyogo Framework for Action 2005 -2015 Building the Resilience of Nations and Communities to Disasters’, was set up to emphasize the importance of water-related disaster risk reduction. 

Another organization collaborating with the UN is the Global Water Partnership (GWP). Its importance is expressed in the fact that it is an umbrella organization for many African water organizations. The Global Water Partnership has been established in 1998 to build coalitions to find water management solutions that serve the public good and strengthen water security. The GWP created  13 Regional Water Partnerships (RWPs) and 80 Country Water Partnerships (CWPs) which bring about solutions linked to local conditions and experiences (GWP, 2009, p. 5). Furthermore, it ensures interaction between the African Ministerial Conference on Water (AMCOW), the New Partnership for Africa’s Development (NEPAD) and other existing international conventions. So it actually makes sure that actions on water resources planning on the continent at different scales (transboundary, regional, basin, national and local) are performed as efficient as possible. Besides this, the GWP has implemented the Integrated Water Resources Management (IWRM) approach, which aims at collaboration between communities and water users to ensure the involvement of government to achieve the MDGs. The IWRM tries to reach that goal by creating better collaboration between management instruments, legislation and the institutional frameworks, such as river basins (WaterWiki, 2010). The GWP has recognized the need for action and created therefore a strategy for 2009 – 2013. The main goal of the Strategy is to reach the MDGs (GWP, 2009, p. 3). 

Besides organizations aiming at water management, there are organizations investigating the impact of climate change. There are a great number of  general global frameworks on climate change, but the treaty of the United Nations Convention on Climate Change (UNFCCC) acts as an global umbrella for international dialogue, policy and funding. Its main tool in reducing climate change is the limitation of greenhouse gas levels, as described in the Kyoto Protocol. Besides the UNFCCC, there is the Intergovernmental Panel on Climate Change (IPCC), a scientific institution that researches the impact of climate change in the world. Thirdly, there is the UN International Strategy for Disaster Reduction (ISDR) which coordinates disaster-resilient communities at the local, national or international level. The Hyogo Framework for Action provides a useful framework to monitor disaster risk reduction. However, the ISDR and the Hyogo Framework for Action do not sufficiently include local actors due to their top-down communication (Smith and Vivekananda, 2007, p. 26). The Global Environment Facility is a funding agency for adaptation to climate change in developing countries. However, much more funding has been promised to particularly LDCs, but has not yet been received. Finally, on the global level there is the Organization for Economic Cooperation and Development (OECD) which has set up a Climate and Development Project for developing countries to address climate change and conflict. On the regional scale the European Commission has established a global monitoring system for environment and security and will establish a Global Climate Change Alliance (Smith and Vivekananda, 2007, p. 27) The GCCA will provide a platform for dialogue between the EU and countries in Africa (which are considered to be the most vulnerable countries in the world when talking about climate change) and it will provide financial and technical support for the integration of climate change into development strategies (Europa, 2007). At the national level, National Adaptation Programs of Action (NAPAs) have been created under the umbrella of the UNFCCC to implement strategies which will help to adapt to climate change. However, no true effort has been undertaken to integrate the plans for action, and the risk may appear that the NAPAs will become just another funding box. Furthermore, to measure the impact of climate change globally, the World Meteorological Organization has been set up in the 1950 and is now an agency of the United Nations. It researches the Earth’s weather, climate and water. With its Hydrology and Water resources Program it provides the forecasts needed to plan water storage, agricultural activities and urban development. 

3.2 General African water frameworks  

There are many general frameworks in Africa aiming at increasing sustainable political, economical and social development. To create an understanding of all the different forces influencing Africa’s development in general, first an overview of Africa’s most relevant development frameworks will be given. Starting off with the African Union (AU). The African Union was set up in 1999 to promote unity and solidarity among African States, to intensify cooperation for development and to promote peace, security and stability on the continent. The New Partnership for Africa’s Development (NEPAD) was established in 2001 as a program of the African Union to develop an integrated socio-economic development framework for Africa. The NEPAD has called upon the African leaders to strengthen mechanisms for conflict prevention, to promote and protect democracy and human rights and to promote the role of women in social and economic development (NEPAD, 2001, p. 16). One of their regional and local action points are focused on water and sanitation. Serious action will be taken by: increasing work on multipurpose water resource projects (the Congo River and Nile Basin Initiative), establishing a task team to measure the negative impacts of climate change, collaborate with the Global Environmental Sanitation Initiative (GESI) and support the UN Habitat programme on water conservation in African cities (NEPAD, 2001, p. 28). The African Ministerial Conference on Water (AMCOW) is also an initiative of the African Union and has become a specialized committee for water and sanitation in the African Union. Its mission is to provide political leadership and to give policy direction to Africa’s water resource management. Moreover, the AMCOW created several initiatives, such as the African Water Facility, the Rural Water Supply and Sanitation Initiative (RWSSI) and the African Minister’s Initiative for WASH (AMIWASH). The African Water Facility aims at financing water infrastructures and supporting investments in water facilities. The RWSSI aims at reaching an ambitious goal: 80% of the rural populations in Africa should have access to safe water and basic sanitation in 2015, by improving water supply and sanitation infrastructures in rural areas. Finally, the AMIWASH is a part of the WASH (Water Sanitation and Hygiene) programme, which aims at stimulating initiatives which contribute to sustainable drinking water supplies and sanitation in developing countries to reach the Millennium Development Goal 7 (more information on the MDG 7 can be found in chapter 4). The AMIWASH brings African Ministers from different sectors together to reach the MDG 7 (AMCOW, 2010).

In general, the problem of all these different organizations, governments etc. involved in the processes of water management is that there are many capacity constraints at the local, national and regional level which hinder the processes at different points of water infrastructure development, operations and maintenance. These problems are mainly caused by: ineffective organizations, insufficient numbers of professionals, and the low level of participation and awareness among users. (World Water Forum Secretariat, 2009, p. vii). 

3.3 River Basin Organizations and treaties  

As said before, the institutional mechanisms in Africa are considered as agreements and organizations between riparian states, referring to Basin Organizations and Treaties. There are three sorts of Basin Organizations: the African Network of Basin Organizations, the International Network of Transboundary Basin Organizations and Basin Organizations attached to a certain basin. The African Network of Basin Organizations (ANBO) has been created in 2002 to exchange all the practical experience of decision-makers and professionals of administrations and organizations, who are responsible for integration of water resource management. To obtain as much as information and experience everyone can join the ANBO, from Non Governmental organization to regional organizations and the United Nations Agencies. Its goal is to mobilize better management of African transboundary rivers, lakes and aquifers (INBO, 2007, p. 2). The International Network of Transboundary Basin Organizations has also been created in 2002 and aims at exchanging experiences from all over the world from executives and technicians, to compare their approaches and strengthening the best suited organizations for new integrated water resource management of transboundary basin (INBO, 2007, p. 3).  

There are 34 International River Basins Organizations in Africa (as seen in figure 9 “River Basin Organizations and Commissions”), who cover only 18 basins of the total transboundary basins (the total of transboundary basins is 59). This means that 77% of the transboundary water basins do not have a River Basin Organization. Figure 9 “River Basin Organizations and Commissions” shows the amount of treaties per basin. Oppositely, there are 76 international transboundary water treaties and agreements in Africa, covering 19 basins of the total of 59 (figure 10 “International Freshwater Treaties per Basin”). In West Africa, the transboundary waters have only 1 RBO, but have between 3 and 10 treaties. In the East, the Nile Basin has over 10 treaties and 5 or more RBO’s, but the basins in Ethiopia have no RBO’s and 1 to 2 treaties. Central Africa is well presented in the number of RBO’s and treaties (2 RBO’s and 3 to 5 treaties). Every basin in the Southern part of Africa has 3 to 5 RBO’s and 1 to 10 treaties.  The most apparent observation is the fact that 22 basins are not represented by RBO’s or treaties, which are situated in the West coast and the East (inland). 

The risks for conflict or the potential for cooperation is reflected in the amount of River Basin Organizations and transboundary water treaties present. The amount of institutional mechanisms reflects the capacity of transboundary water basins to cope with change. In the next chapter the level of climate change will described to answer the question of potential risks or cooperation on transboundary water collaboration in the future.  

River Basin Organizations and Commissions 
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Figure 9. “River Basin Organizations and commissions” (Smith, Vivekananda, 2007, p. 42). 

International freshwater treaties per basin
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Figure 10. “International freshwater treaties per basin” (Smith, Vivekananda, 2007, p. 42). 

4. Consequences of climate change 

Global environmental change has become a more important subject due to its likelihood to increase the vulnerability and affect the stability of international systems (Olago,  Otter, Niang, 2007, p. xi). Climate change will mainly affect the water cycle and therefore it is not a surprise that the report of the UNESCO (Water in a changing World, 2009, p. xx) explains that the main impacts of climate change on humans and the environment occur through water.  

Climate change in this research is defined as: “A change of climate which is attributed directly or indirectly to human activity that alters the composition of the global atmosphere and which is in addition to natural climate variability over comparable time periods” (UNFCCC Bali, 2010). From this definition the human impact on the change of climate can be derived. Humans are not only victims of climate change, they are actually active participants in the change process. They grow industrial activity, alter land use and thereby increase water consumption. Therefore, it can be said that climate change is a multidimensional process, affecting all social, political, economical etc. aspects of society. Moreover, due to the fact that climate change is caused by human activity and because it affects mostly on the water cycle, water management should be one of the main approaches to deal with climate change. Many policies and frameworks on managing climate change have been created to manage transboundary waters (as described in chapter three), so the basis for future collaboration on water management has been laid. However, the question remains to what degree environmental change will affect Africa. This question will partly be explained by the impacts of climate change, and the attainability of the eight Millennium Development Goals in Africa (all the MDGs can be found in appendix 1) (Global Ministries, 2006). Recently, the relation between development of water supply and climate change has been emphasized by Buyelwa Sonjica, Minister of Water and Environment Affairs (South-Africa): 

Water is central to development and climate change impacts on both water and development. (…) The water, climate change and development nexus becomes particularly clear in an analysis of the impacts of climate change on the MDGs five years before 2015. (Sonjica, 2010). 

In this chapter an analysis of the impacts of climate change and the attainability of the Millennium Development Goals in Africa will be given to measure their impact on future transboundary collaboration in Africa. 

4.1 Impacts of climate change 

From 2006 on, the interest for climate change was rising due to the publication of the report of the Inter-governmental Panel on Climate Change (IPCC), which presented the scientific support for climate change, the enormous role of human activity and the serious and far reaching consequences of climate change on the long term (Smith and Vivekananda, 2007, p. 7). As described in former chapters, transboundary water basins are key areas of vulnerability in Africa, affecting Africa’s agriculture, industry and households. Climate change may also explain a part of the vulnerability now and in the future of these basins due to its impact on rainfall, desertification, floods and droughts, temperature rise, soil moisture and glaciers, deforestation, cyclones and spread of malaria as can be noticed in figure 12 “Climate change Vulnerability in Africa”. A trend has already been noticed in regional per capita water availability: since 1950 the water availability in Africa has diminished with 75%. Limited sustainable surface water resources have resulted in high groundwater dependence, as seen in Algeria and Libya. Moreover, due to the fact that the agricultural sector is the major user of fresh water resources and that the fresh water withdrawals for agriculture are likely to rise by more than 30% over the next 20 years, the division of water will be a reason for concern. In conclusion, climate change will affect the projected water availability in Africa. The level of impact can be derived from figure 11. “Freshwater Stress and Scarcity in 2025” (UNEP Grid Arendal, 2002) and from the figure in the appendix two. Appendix three shows the change in water availability until 2025. In 2025 the entire African Eastern Coast and the Northern part will face water scarcity or stress (Olago, Otter, Niang, 2007, p. 153, 154).      

Climate change causes extreme changes (as mentioned above), which influences future water levels. Besides this, climate change affects all parts of society, due to the multidimensional character of water. An explanation of these consequences of consequences of climate change on water will be explained below.
· Firstly, it needs to be underlined that small- to large scale climatic changes will have a strong impact on many important existing issues in Africa. These issues are considered as the main risks elements of climate change: political instability, economic weakness, food insecurity and large-scale migration. Political instability makes it hard to adapt to the effects of climate change (hydropolitical resilience). Economic weakness takes away the possibilities of the state to buy facilities and technologies to adapt to climate change. Food insecurity threatens the basis of peoples livelihoods (which is, among others: food) and in response to food insecurity, large-scale migration may appear (Smith and Vivekananda, 2007, p. 3). As can be seen in figure 12. all parts of Africa are facing food insecurity (except the Northern part) and deforestation. In West and Central Africa the sea level will rise and coastal erosion may appear. In South and Central Africa a reduced amount of freshwater will be available (UNEP Grid Arendal, 2002).  

· Secondly, in the report “A climate of conflict (Smith and Vivekananda, 2007, p. 4)” climate change is linked to violent conflict. Although the risk of violent conflict is not so immediate, the interaction between climate change and the other factors as mentioned above create a high risk of political instability, with a potential risk for violent conflict in the future. 

· Thirdly, the report underlines different approaches of adaptation to climate change, the challenges and the chances. To start with, challenges refer to the ability of governmental institutions to adapt to change. These institutions need to strengthen their international cooperation, to strengthen international security and achieve the goals of sustainable development. Chances refer to climate change leading to unified solutions. Strategies can be adapted to avoid armed conflict.      



Besides the fact that climate change is increasing the risks for violent conflict and development,  Wolf (2009) emphasizes on the relative impact of climate change. He raises his concern for the gradual decreasing of water quantity or quality, affecting the internal stability of a nation or region and even the international arena, instead of being worried about violent conflict. The global water crisis may affect human security, but by the lack of access to water and the deteriorating water quality. 

4.2 Attainability of the Millennium Development Goal 7

The Millennium Development Goals (as discussed in the former chapter) adopted in the Millenium Declaration in 2000 (MDGs, appendix one), respond to the world’s main development challenges. Noticeably, water is not linked to only one MDG, it is linked to all 8 MDGs including the first goal, the eradication of extreme poverty and hunger (The United Nations, 2009, p. vii). The link between water and poverty and hunger is explained in Chapter 1, in the multidimensionality of water. Therefore, the report of the UNESCO says that “water is essential for achieving sustainable development and the Millennium Development Goals (The United Nations, 2009, p. 7).” The latter is explained in the figure “The link between sustainable development and MDGs” in appendix three. A closer look will be taken on MDG 7, because this is the most relevant Millennium Development Goal: Ensure Environmental Sustainability. With the implementation of MDG 7 the “principles of sustainable development will be integrated into country policies and programs and reverse the loss of environmental resources” (MDG Monitor, 2010). Target 7C aims at: “Halve, by 2015, the proportion of people without sustainable access to safe drinking water and basic sanitation. This entails: (7.8) the proportion of population using an improved drinking water source and (7.9) the proportion of population using an improved sanitation facility” (MDG Monitor, 2010).

The MDG 7C will be achieved globally and current trends suggest that 90% of the global population will use improved drinking water resources in 2015, however there are some regions and countries which lag behind. This is particularly the case in Sub-Saharan Africa, which is expressed in the percentage of Africans still living in poverty, the 340 million Africans who lack access to safe drinking water and almost 500 million Africans who lack access to adequate sanitation. Moreover, the inability of Africa to catch up can be blamed on the continents water storage capacity of their annual flows. Africa storages only about 4%, compared with 70% to 90% in many developed countries (The United Nations, 2009, p. Xll). Table 2 “Are we on track to meet the target?” shows the progress of Asia, Africa and other developing regions. Sub-Saharan Africa is the only region which is not on track with the MDG 7. Noticeably, in table 2 (2008) the Northern part of Africa has reached a level of fast progress on halving the proportion of people without sustainable access to safe drinking water. However, at the same time the orange / yellow color indicates that that is not even enough to meet the MDG 7C target in 2015. In Sub-Saharan African progress is slow and this part of the African continent is also not able to meet the target in 2015.  
[image: image1.emf]
Table 2. “Are we on track to meet the target (MDG 7C)?” (Department for International Development, 2009).  

4.2.1 Problems with reaching the MDGs – the most important missing links 

The major problems with attaining MDG 7 are financing and corruption. The total amount of spending needed to meet the MDG 7 in Africa is calculated by The World Health Organisation (WHO) which has estimated that US $94 billion is needed to meet the MDG 7, with US $37 billion on water spending and US $57 billion on sanitation facilities. This money is needed to create extended coverages to attain the MDG targets, the maintenance of existing water infrastructures and costs associated with maintaining new infrastructures. In Africa the existing expenditure in drinking water and sanitation is around US $6.1 billion per year. Around US $10 billion of investments per year is necessary to attain the MDG 7. Noticeably, there is a financing gap of around US $ 4 billion per year. Around US $ 1 billion of that gap exists in capital expenditure and US $ 3 billion per year lies in costs of operation and maintenance (World Water Forum Secretariat, 2009, p. 21). Secondly, the other problem facing the MDG 7 is corruption. According to the Global Corruption report 2008: Corruption in the water sector (2008), the investment costs to achieve the MDG for water and sanitation will rise with almost $50 billion (The United Nations, 2009, p. 55). The obvious fact which can be derived from these two problems, is that MDG 7 is threatened by a lack of finance, because corruption is also expressed in money. 

4.2.2 Climate change and Millennium Development Goal 7 

Noticeably, the fact which is underlined by many sources (UNFCCC 2010, Sonjica 2010, ISDR 2004, Oregon State University 2002, Smith and Vivekananda 2007) is the need for collaboration on climate change and the MDGs. The question rises why collaboration is of great significance when talking about climate change, linked to the attainability of MDG 7. The answer is simple: the consequences of consequences of climate change include a high risk of armed conflict in most African countries as shown in figure 13 “The impact of Climate Change: Two possible roads ahead”. Climate change increases the risks for conflict or instability. In the Northern part of Africa the states are facing a high risk of armed conflict and the Eastern coast, including central Africa and the North-West are facing a high risk of political instability (Appendix 4 “States at risk, Climate Change”). Thus, collaboration is needed to maintain international peace and security, and (as said before) support sustainable development for achieving MDG 7. 
Figure 13. “The impact of Climate Change: Two possible roads ahead” (Smith, Vivekananda, 2007, p. 9, 11). 

5. Conclusion

Water management is transboundary water management

Transboundary waters connect most African countries. Because more stakeholders are involved in the water management process (due to globalization), water becomes a common good and therefore water management is in fact all transboundary water management. 

To give an answer to the question on the influence of climate change on transboundary water collaboration in Africa, firstly, the enforcing impact of climate change on all existing issues in society is discussed. Secondly, the arguments on the likelihood on cooperation and conflict will be presented and finally after the consideration, the most likely answer will be given.   

Vulnerable Africa

1. Water is connected to all levels of society 

On the first level, Africa is a vulnerable continent due to the effects of Africa’s bad water management on every level of society. Therefore, water is linked to Africa’s social, political, economical and environmental stability. It must be emphasized that Africa is already suffering from instability. On the social level the most apparent issues are the neglect of the role of women in water management, because they teach the children about hygiene and make the food. Furthermore, they are the most vulnerable group to be affected by disasters. Moreover, Africa’s fast growing population will increase the demand for water. Politically seen, society does not support the politics, due to Africa’s history. On the economical level, most Less Developed Countries can be found in the Sub-Saharan Africa, which are characterized as being the most vulnerable. Furthermore, Africans mostly rely on agricultural production as their first source of income. Besides this, the biggest market is the BOP (Basis of the Economic Pyramid), which means that most African’s have less than $3000 to spend. Therefore, they are not able to buy water and for that reason they will rely on “free sources.” These sources are often polluted and increase the risk of deceases. Moreover, only 4% of all water is storaged, which means that there is little water in times of drought. 

2. The consequences of consequences of climate change  

On the second level, Africa’s stability is threatened, due to impacts of climate change on development. Most likely, climate change will enforce the existing unstable issues and will increase the stress on political instability, economic weakness, food insecurity, finally resulting in large-scale migration. These are called the consequences of consequences of climate change. Thus, this is the double effect climate change has on: 1. Equal water distribution and 2. Other levels of society. Climate change is most likely to impact the North, South and Eastern part of Africa (figure 3 and appendix 2). Climate change even increases the risks of conflict or instability. In the Northern part the states are facing a high risk of armed conflict and the Eastern coast, including central Africa and the North-West are facing a high risk of political instability (appendix 4). 

3. MDG 7 C: slowing down development 

On the third level, Africa’s road to development is slowing down, because North-Africa and Sub-Saharan Africa are not able to achieve the Millennium Development Goal 7 C by 2015. North-Africa is progressing fast, but Sub-Saharan Africa is progressing slow and both will not be able to make it, especially due to an enormous financial gap of $4 billion per year. This means that still 340 million people lack access to safe drinking water, and therefore poverty will be maintained. Knowing that climate change will enforce the stress on economic weakness, the fact that Africa is not able to meet the goals of MDG 7 entails that climate change is an extreme change.

Main theory 

The main theory can be divided into two main indicators for conflict: institutional capacity and change. Change in this report is considered as climate change. The amount of mechanisms and the level of change will determine the likelihood for conflict. Climate change (as explained above) is an extreme sudden change. Of the total amount of 59 transboundary basins in Africa, 22 do not have any support of River Basin Organisations or treaties (figures 9 and 10). The rest does has several treaties and / or River Basin Organizations. The 22 transboundary basins without institutional capacity are mostly situated in the Western coast and the rest is situated in the East, on the Eastern side of the Nile basin. To conclude,  2/3 of the total transboundary basins has the institutional capacity to deal with changes. The rest (22 basins) does not have any institutional capacity, increasing the likelihood for conflict.

General indicators for conflicts

The general indicators for conflict or cooperation are: 

· Climate

· population dynamics 

· socio-economic conditions. 

When looking at Africa, the following results have been found. Climate change is enforcing the vulnerability of Africa and all existing issues in Africa, creating greater political, economical and social instability. Moreover, climate change is considered as an extreme change. Secondly, the population dynamics are changing in Africa.  A growing population increases the demand for water, water supplies and sanitation. Thirdly, the socio-economic situation in Africa is not stable as described above. 

Specific direct and indirect indicators for conflict 

In the following table the indicators for conflict are discussed in the order of importance.  

	
	Indicators for conflict
	Applicable to Africa?
	Explanation

	1.
	Environmental change + natural climatic variability
	· 
	Environmental change refers to climate change, which has already been explained above. Natural climatic variability is added to this indicator, because it refers to natural floods and droughts which are likely to increase due to climate change. 

	2.
	Absence of institutional capacity
	· 
	Additionally to the main theory, it can be said that there is a lack of governmental capacity of African countries to adapt to international transboundary treaties. African governments can infringe upon these treaties, which increases the risk for conflict.

	3.
	GDP per capita and population density ratio
	· 
	The maps “Population Density” and “GDP per capita” (chapter one) show that the poorest countries do not have the highest population density, with the exception of Tanzania, which is the poorest country with the highest population density, close to the transboundary water basin (Lake Natron). However, the Western countries in Africa have the highest population and are segmented in the BOP. Due to the relation between GDP and population density, the Western countries and the Eastern coastline and inland are more likely to create conflicts about their transboundary water basins.

	4.
	Rapid population growth
	· 
	The population will grow fast, to 2 billion people in 2025. A larger population increases the demand for water. 

	5.
	Timing of water flow
	· 
	Unequal sharing by building dams is one of the indirect variables to increase the likely hood for conflict. 

	6.
	Unilateral development projects and generally hostile relations
	· 
	Due to the indicator’s low ranking, these indicators haven not specifically been described. However, these indicators are used in the Basin at Risk project, from which the outcomes will be used as a background in this report. 


The Basins at Risk project has indicated basins likely to generate conflictive events in the future. In total, there are 8 basins at risk in Africa, however these basins are covered by treaties and River Basin Organizations, so the institutional capacity to deal with change is present. The Nile basin is classified in category 1 and is negotiating current conflict. Lake Chad (North), Okavango (South), Senegal (West) are classified in category 2 and are dealing with protests over water. The final 4 basins (Chiloango, Cross, Limpopo and Zambezi) who are situated in the South contain only indicators for future risk. 

Specific indicators for cooperation

The general indicators (climate, population dynamics and socio-economic conditions) for conflict or cooperation are mentioned above, and are not considered to be positive explanations resulting in cooperation, due to their stress on water management. The other specific indicators are mentioned in the table, in the order of importance.  
	
	Indicators for cooperation
	Applicable to Africa? 
	Explanation

	1.
	International agreements and institutions
	· 
	2/3 of the total transboundary basins has the institutional capacity to deal with changes. The rest (22 basins) does not have any institutional capacity, increasing the likelihood for conflict.

	2.
	History of collaborative projects
	· 
	There has definitely been a history of collaborative projects, while they even outnumbered the conflictive events from which 80% was verbal conflict. It is even said that historically seen, water can catalyze dialogue and cooperation even between contentious riparians.

	3.
	Positive international political relations and higher levels of economic development
	· 
	Positive international political relations with Africa do exist and are represented in the IMF, the European Union, the World Bank and the United Nations. These institutions are trying to create programs and frameworks to deal with water management,  donating financial support for achieving the Millennium Development Goals, doing research and are implementing programs on climate change. These institutions create dialogue and awareness to collaborate on water management and to confine the consequences of climate change. Historically seen, the awareness of the problems of climate change and water management grew (chapter 2) and many frameworks and programs have been created. Besides this, the urge for improving water management has also been acknowledged by many institutions, including the RBOs. Due to the fact that awareness has risen, this will strengthen the collaboration on transboundary waters.


Consideration 

Due to Africa’s differences in geographical climate, the influence of all these indicators depend on the geographic location of the international basin. Therefore, a table has been created to present the areas which include most of these variables for conflict.  The table is presented on the next page. 

	Area in Africa
	LDCs
	Affected by environmental change (climate change)
	Facing high risks of armed conflict (due to climate change)
	Facing high risks of political instability (due to climate change) 
	Areas who are not achiev

ing the MDG 7
	Absence of institutional capacity
	Highest Population Density / Lowest GDP per capita 
	Rapid population growth
	Basins at Risk project
	Total amount of indicators present per area 
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The main theory is considered as the most important way of measuring future conflict or cooperation. The outcome of the main theory about the likelihood for conflict or cooperation, explains that 2 /3 of the transboundary basins have a certain level of institutional capacity to deal with change. However, because climate change is considered as an extreme change enforcing the consequences of bad water management, the question remains whether the existing institutional mechanisms are able to cope with this change. Still, it is presumed that the 2 / 3 are likely to cope with future climate change, because the basis has already been laid for cooperation. Perhaps the treaties or agreements between participants within RBOs now lack specific parts on climate change, these treaties or agreements can be adapted to these changes and thereby prevent conflict. This has been done throughout history and now it can be done again.  
The 1 / 3 of the transboundary basins which do not have any kind of institutional capacity, are situated in the Western coastal part and the Eastern part inland. The basins in this area are facing a higher risk for conflict, with special stress on the Western coastal part, because this area is also predicted to face political stability due to climate change and there is an increasing risk for conflict due to the high population density / GDP ratio. The Eastern inland part in Africa is highly affected by environmental change, but does not cope with risks of armed conflict or political instability. Even though all the other areas have almost the same amount of indicators, when they do have the institutional capacity they are likely to cope with future change. In conclusion, only the Eastern Inland part and the Western Coastal area in Africa are facing a higher risk of conflict. This of course does not entail that conflict will happen. 

When looking at historical transboundary water cooperation, the rising awareness of the extreme impacts of climate change and the added-value of improving water management, and the demand of cooperation from the international level, it can be proven that even in the areas without institutional capacity, collaboration between all levels of society is very likely to be strengthened. 

In spite of the fact that climate change will be extreme, the majority of transboundary water basins have the institutional capacity to deal with change. Even though the question remains whether they will be able to cope with specifically the consequences of climate change, the basis for dialogue has already been built and history shows that these treaties etc. can be adapted to recent events. The institutional capacity in the form of global institutions is likely to grow and it is already creating frameworks for improving dialogue and thereby cooperation. Climate change offers a chance to cooperate and when looking at all the considered indicators, climate change may influence transboundary water collaboration in such an extent that transboundary water management will be placed on top of the global, international, national and regional agenda. 

Hopefully this report has made clear that it is not very likely that “the wars of the next century will be about water” and luckily it did not take centuries to find out it was an illusion.      
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Appendix 1: The Millennium Development Goals 

(Global Ministries, 2006)

The Millennium Development Goals
Eradicate extreme poverty and hunger
Halve the proportion of people living in extreme poverty by 2015.
Halve the proportion of people who suffer from hunger by 2015.

2. Achieve universal primary education
 Ensure that by 2015, children everywhere, boys and girls alike, will be able to complete a full course of primary schooling.

3. Promote gender equality and empower women
 Eliminate gender disparity in primary and secondary education, preferably by 2005, and in all levels of education no later than 2015.

4. Reduce child mortality.
 Reduce by two-thirds the under-5 mortality rate by 2015.

5. Improve maternal health
 Reduce by three-quarters the maternal mortality ratio by 2015

6. Combat HIV/AIDS, malaria and other diseases
 By 2015 halt and begin to reverse the spread of HIV/AIDS
 By 2015 halt and begin to reverse the incidence of malaria and other major diseases.

7. Ensure environmental sustainability
 Integrate the principles of sustainable development into country policies and programs and reverse the loss of environmental resources.
 Halve by 2015 the proportion of people without sustainable access to safe drinking water and basic sanitation
 By 2015 achieve a significant improvement in the lives of at least 100 million slum dwellers.

8. Create a global partnership for development with targets for aid, trade and debt relief
 Develop further an open, rule-based, predictable non discriminatory trading and financial system
 Address the special needs both of the least developed countries and of landlocked and small island developing countries.
 Deal comprehensively with the debt problems of developing countries through national and international measures in order to make debt sustainable
 In cooperation with developing countries, develop and implement strategies for decent and productive work for youth
 In cooperation with pharmaceutical companies, provide access to affordable essential drugs in developing countries
In cooperation with the private sector, make available the benefits of new technologies, especially information and communications.

Appendix 2: Freshwater Stress and Scarcity in 2025

(UNEP Grid Arendal, 2002)

Appendix 3: The link between sustainable development and the MDGs

(The United Nations, 2009, p. 46)


Appendix 4: States at risk (climate change)

(Smith, Vivekananda, 2007, p. 18, 19)
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Figure 8. “Basins at Risk” (Yoffe, 2002, p. 5, 6). 
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Figure 11. “Freshwater Stress and Scarcity in 2025” (UNEP Grid Arendal, 2002).  





Figure 12. “Climate Change Vulnerability in Africa” (UNEP Grid Arendal, 2002).  
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