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Abstract – Scientific Summary 

 
The purpose of this thesis is to explore the relationship between the impacts of climate change and transboundary 
water management (TWM) mechanisms. The thesis does so through a case study of the transboundary water 
agreements between Israel, Palestine and Jordan – states that share the transboundary waters in the Jordan River 
Basin (JRB), a basin that lies in a region of high political tensions and decreasing precipitation. By using 
empirical climate data on precipitation, temperature and general climate change projections for the basin, the 
author seeks to understand how these environmental changes will challenge TWM in the JRB. 
By using qualitative methods to examine the water agreements through the method of process tracing, the thesis 
seeks to understand how the water agreements are constructed to handle changes in waterflow due to climate 
change. The results show that the transboundary mechanisms, the water agreements and Joint Water Committees 
(JWC), managing the transboundary waters in the JRB, possess weak mechanisms to manage changes in 
waterflow. As a consequence, the whole basin might experience increasing political pressures in the future over 
the fulfilment of water allocation provisions. 
The thesis further suggests that the TWM structures in the case lack awareness and mechanisms to handle 
climate change impacts. On the other hand, the JWCs have an institutional capacity, expertise, and mandate in 
managing these potential risks in the future. However, incidents in the past, manifest that decreased waterflow 
leads to increasing political tensions and conflicts between the states in the basin due to the lack of conflict 
resolution mechanisms in the TWM structures. In order to establish a sustainable TWM in the JRB, the 
suggested recommendation is that climate change impacts ought to be embedded into the water agreements by 
incorporating flexible mechanisms for water allocation. In addition, the conflict resolution mechanisms should 
be strengthened.  
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water agreements, precipitation, water allocation, sustainable development 
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Abstract – Popular Scientific Summary 
Transboundary water management (TWM) concerns water management between two or more states that share a 
river basin. In the world today, there are 276 transboundary river basins that are essential suppliers of water for 
millions of people. The management and cooperation of these important water resources are fundamental for 
securing a sustainable development. TWM involves river basin institutions and water agreements. There are 
many different constellations of basin institutions and agreements between states. Water agreements declare 
structures and mechanisms for dealing with water related issues in the basin such as water allocation, water 
quality, conflict resolution, cooperation, protection of water resources etc. 
Climate change is an environmental phenomena that causes additional pressures on the management of 
transboundary waters and other ecosystems around the world. It is a threat multiplier due to its dynamic effects 
on the stability and predictability of water ecosystems and imposes challenges to the management of shared 
water resources and water availability. 
This thesis explores how the TWM mechanisms are structured in terms of handling climate change implications 
on water allocation, cooperation, and conflict resolution in the Jordan River Basin (JRB). The study investigates 
how the water agreements are constructed to manage changes in waterflow due to climate change. The thesis 
also seeks to understand, if climate change would potentially effect the cooperation between the states.  
The findings of the thesis show that the bilateral water agreements between the states include relevant TWM 
mechanisms and there are established river basin institutions, called Joint Water Committees (JWC), managing 
water related issues in the basin. However, these structures are relatively weak in terms of adapting to changes in 
waterflow due to the fact that the water agreements declare fixed water allocation provisions. These 
circumstances can potentially lead to increasing political tensions among the states in the future, as water 
allocation provisions might not be fulfilled. 
Through qualitative methods, this thesis concludes that the TWM structures in the JRB lack mechanisms for 
adapting to climate change impacts, such as changes in waterflow. In order to establish a sustainable TWM in 
the JRB, the suggested recommendation is that the water agreements should be revised and incorporate 
provisions for fluctuations in waterflow and the agreements should also include flexible mechanisms for water 
allocation. Furthermore, the conflict resolution capacity of the JWCs is essential in reducing political tensions 
due to decreased waterflow and failed water allocation provisions. Thus the conflict resolution mechanisms 
should be strengthened in the TWM structures.     
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1. Introduction 
In 2015, the World Economic Forum’s Global Risks 2015 Report declared that one of the greatest challenges of 
the future is shared waters. The forecast comes out annually and its predictions have historically been dominated 
by economical and financial risks. Thus, this year the predictions have made a shift and declared that the largest 
risks in the future, the ones of long term and global character, are increasingly going to be environmental, social, 
and geopolitical risks. The risks argued to be the most threatening range from climate change to state collapse. 
(World Economic Forum, 2015) This development does not come as a huge surprise within the field of climate 
change research where projections of climatic change has for years seen that tremendous changes in the climate 
are occurring and connecting it to anthropogenic emissions. Nevertheless, the risk of water becoming scarcer has 
implications and causes worry on a regional and global scale.  
 
In the world today there are 276 transboundary river basins, which means that the waters are shared between two 
or more countries. These river basins supply more than 40% of the world’s population with fresh water resources 
on a daily basis. (Cascão et al., 2015) The transboundary rivers are crucial for these countries development 
potential and economic growth. Today, a large number of transboundary rivers are more vulnerable than others 
in sustaining their populations with food, water, and energy. Due to increasing population growth and additional 
challenges with increasing energy demand, food production in these river basins, there is an intensification of 
consumption of freshwater resources. These pressures on the water resources increase the risks of water scarcity 
and water depletion.  
 
Currently more than 49 of 172 countries (which have provided data) are exceeding the global threshold of water 
consumption, according to the Human Development Report 2014 (UNDP, 2014). Increasing water scarcity is 
partly caused by overexploitation of water sources but is also a result of poor management and lack of 
monitoring of freshwater supplies. In terms of economic growth and societal development, water is essential as 
water scarcity and economic growth are decoupled (Chellaney, 2013). However, today the importance of water 
resources is being recognized as “the foundation for ecological stability, development, health and human well-
being” (Schuster-Wallace & Sandford, 2015, p.14) and is a necessity for all societies to thrive and create a 
sustainable development. 
 
The risks of water scarcity are high and they accumulate when combined with direct human impact and climate 
variability. Overexploitation of water resources together with increasing climate change is a ticking time bomb 
that poses a risk of even higher food prices and has the potential to increase tensions in societies in the future. 
(Aggestam & Sundell-Eklund, 2014) Therefore, the importance of resilient and good water management is 
substantial when concerning water resources that are shared between states, in particular states that are in 
political dispute with each other.  

1.1. Climate change and water scarcity 
Environmental risks are considered to become the largest risks in the future and they are considered to be “slow-
burning issues”, of which there has been strikingly little progress seen in the past years (World Economic Forum, 
2015, pp.14-15). There are many environmental risks with reductions in water levels in rivers and lakes. The 
changes in water levels and flow can cause ecosystem instability, deterioration of the water quality, damage to 
the natural landscape and its assets, receding shorelines and so on. (AQUASTAT;FAO (e), 2009) 
 
Climate change is and will be one of the major risks in our future (World Economic Forum, 2015). Climate 
change is a threat multiplier and has the potential to cause more instability even faster if there is an unsustainable 
management of water resources in regions projected to receive a decline of precipitation and temperature rise. 
Climate change is predicted to cause increasing temperatures, droughts and intensive weather in the future and 
its impacts are becoming more evident every year. Today, it is hard to assess what might be the full implications 
of climate change on social, economic, and environmental dimensions. Nevertheless, climate change poses many 
threats to mankind and there is major concern that both developed and developing countries will experience 
increasing resource scarcity, if strong action is not taken to slow down global warming. Scientists warn that there 
is a risk that climate change will lead to new levels of competition for natural resources, which could cause intra- 
or interstate conflicts. (Oels, 2013; Mabey et al., 2011)  
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Today, the magnitude of water crises is seen as a global threat of highest impact (World Economic Forum, 
2015). Thus, water scarcity has profound implications on societies. In Northern Africa, observations show that 
the effects of lower precipitations are not only causing a decrease in agricultural production but greater 
instability and unemployment, which is specifically affecting young males (Schuster-Wallace & Sandford, 
2015). The rise of armed conflict and civil war are also observed when the climate becomes dryer. Syria suffered 
from the worst drought ever recorded in the country’s history during 2007-2010 and the situation caused major 
mass migration of farmers to urban areas due to widespread crop failure and unemployment. (Kelley et al., 
2015). Syria also had a history of long-term mismanagement of the country’s water resources, which eventually 
has caused growing water deficits. These events are considered to have spurred the outbreak of protests against 
the Assad regime, which eventually escalated into violence and armed conflict in Syria. (de Châtel, 2014) 
 
Water crises, water depletion and water stress have a profound affects on people’s livelihoods and countries 
economic development capacity. Climate change projections say that precipitation in already dry areas is likely 
to decrease even further and this can already be observed in the Middle East and North Africa (MENA) region 
and other water scarce places in the world. Thus, there is a grave need for decision-makers to comprehend the 
full implications climate change will alter. Climate change will cause cumulative stress to human livelihoods and 
wellbeing via ramifications of disturbances/instability to water dependent sectors and put extensive pressures on 
food and energy security. (Schuster-Wallace & Sandford, 2015) 

1.1.1. Transboundary Water Management 
The availability of water resources is co-dependent with political decision-making and management. This puts 
governance mechanisms at the centre of measures to sustain a functioning resource base and secure its 
availability in the future. Shared water, also called transboundary water resources, is a terminology used when 
referring to water resources that are shared between two or multiple countries. There are two types of 
transboundary water resources; groundwater resources or surface water resources such as rivers and lakes. (Kliot 
et al., 2001) Historically, the management of transboundary waters has been a challenge and that has resulted in 
the involvement of the international community in establishing joint management structures. River basin 
institutions, water agreements and cooperative projects are all mechanisms used in TWM to create platforms for 
management, cooperation and coordination of the consumption of transboundary waters.    
 
TWM refers to the management mechanisms and structures that manage transboundary waters. Still, there are no 
concrete rules on how states should engage in negotiations concerning shared waters (Falkenmark & Jägerskog, 
2010). The fact that two thirds of all transboundary rivers today lack any cooperative management framework 
(Jägerskog, 2013) shows that there are many steps left to construct a good management of transboundary waters. 
In the past, water agreements or treaties have predominantly focused on issues related to navigation. Hence, 
there has been a significant shift within water treaties to declare structures concerning the use, development, 
protection and conservation of water resources. (United Nations, 2015) Today, there are thousands of water 
agreements, both bilateral and multilateral, between transboundary states. However, they differ in character 
depending on political context and region. Researchers are therefor arguing that the political context where 
TWM processes take place are crucial to unfold and understand why a specific outcome emerges in water 
resources management (Earle et al., 2010). 

1.1.2. The Middle East 
The Middle East has been a concern for the international community for decades due to conflicts escalating 
between antagonistic neighbours regularly. According to recent research there are multiple crises taking place in 
the Middle East. Not only are rivers and lakes shrinking at a disturbing rate but there is also an increasing rate of 
desertification, reduction of agricultural land and a continuous depletion of aquifers (Strategic Foresight Group, 
2013). Theses environmental changes put even more pressure on the region and increase the risks of political 
instability because of the grave implications these changes have on the socio-economic development. 
 
The Middle East has the lowest per capita water resources in the world and is below the water scarcity threshold 
of 500 m3/year per capita (AQUASTAT;FAO (e), 2009). Thus, the management of water resources in the Middle 
East is of significant importance to the region’s future development. Researchers are however concluding that 
political leaders in the MENA region are pursuing short-term solutions to handle water supply. For example 
measures such as desalination, dam construction, importing virtual water, tapping fossil groundwater aquifers are 
commonly suggested and there is a low prioritization of developing more adaptive governance strategies. 
(Sowers et al., 2011) Virtual water trading is an outside-the-basin response and is a short-term solution to tackle 
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and maintain supply of water related goods. There is a rising development of virtual water trading in the region 
and it is partly responsible for the decreasing competition over water supply and has calmed the situation down. 
(Cascão et al., 2015) 

1.1.3. The Jordan River Basin  
Besides being located in a politically instable region, the waters of the Jordan River Basin (JRB) are intensively 
exploited which is affecting the salinization and deterioration of the water resources (Rosenthal & Sabel, 2009). 
The Jordan River is one of the most endangered rivers in the world (Abdelrahman & Jägerskog, 2013) and is 
highly dependent on waterflow from upstream in the basin. There are five neighbouring states dependent on the 
waters of in the basin – Syria, Lebanon, Israel, Palestine and Jordan. Although the water is shared, there are no 
multilateral management structures managing the basin due to political tensions between the neighbours. 
Regardless of the political tensions and conflicts Jordan, Israel and Palestine have been able to maintain “a basic 
level of cooperation over their shared waters” (Jägerskog, 2009, p.633). Still, there is a risk that the Jordan River 
will dry out in the near future due to increasing demand for water, limited management, and lacking mechanisms 
to secure the recharge of water. The TWM mechanisms in the basin are, therefore, of importance to study further 
due new pressures caused by climate change.  

1.1.4. Problem formulation and research aim 
There is an excess of existing literature about the transboundary river basins in the MENA region. Previously 
conducted research on the JRB has had a dominant focus on the political relations, occupation and power 
asymmetry as indicators to tensions in the water management. This is due to the fact that existing underlying 
scientific base is not available publicly or is unreliable; the consequence being that research literature on shared 
waters does not necessarily cover all aspects that are relevant when conducting a comprehensive study. (UN-
ESCWA & BGR, 2013) 
 
The Middle East region is facing major water, energy, food production challenges and the pressures will possibly 
intensify with the continuum of climate change. As the impacts of climate change intensify, there is a risk of 
water resources becoming scarcer in the Middle East region, which will cause an extra pressure on the states and 
their cooperation on shared waters. The JRB is surrounded by politically and religious opposing parties that have 
a long history of conflicts regarding the surrounding land and its resources. Also, currently there is a civil war in 
Syria, which all the neighbouring countries feel implications off. Considering the current development in the 
basin and the historical aspects of management of shared water resources, the relevance of connecting new risks 
to the equation is substantial. Climate change implications in the region are not yet at the most severe stage, even 
though precipitation is becoming scarcer by the year. 
 
Climate change has not only a direct environmental impact, which needs to be managed, but indirectly generates 
challenges to governance mechanisms to withstand the stresses instigated by climate change in order to secure 
countries socioeconomic development. In order for the region to be successful in managing the shared waters of 
the JRB, resilient and adaptable management mechanisms are crucial to maintain stability in the region and to 
secure a sustainable use of water resources. This thesis will therefore explore the TWM mechanisms in the JRB 
in relation to predicted climate change impacts. The specific focus is on climate change impacts on waterflow. 
The aim of the study is to interlink TWM in the JRB with climate change impacts by conducting a 
comprehensive study that sheds light on both political and environmental implications of climate change. The 
study will solely explore the bilateral transboundary water agreements among Jordan, Israel, and Palestine, and 
investigate TWM incidents from 1994 until today.  
 
The research questions addressed in the study are the following: 

i. What are the current TWM mechanisms regulating the water allocation and management in the Jordan 
River Basin?  

ii. Are the structures sufficient in managing variations and future changes in waterflow caused by climate 
change? 

iii. What implications might climate change affects have on the cooperation on water resources between the 
states in the Jordan River Basin? 
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1.2. Outline 
The thesis is divided into various chapters and sub-chapters. Chapter 1 is the introduction of the thesis, which 
problematizes what the challenges are for management of shared waters and the impacts of climate change on 
TWM. Also, the introduction briefly introduces the contextual case for the thesis, the JRB, and elaborates on the 
importance of the basin in the region. Following in chapter 2, the theoretical framework lays a foundation for the 
analysis and expands on previous research, conclusions of TWM and the various mechanisms that are used in the 
management. The aim of the framework is to display a broad spectrum of TWM and its practices and describe 
the challenges of climate change and securitization. 
 
Chapter 3 consists of an environmental background of the countries in the study with a focus on their climate, 
water conditions and water consumption. In chapter 4 the methodological framework introduces ideas, objectives 
and limitations of case studies as well as the method of process tracing. Further on in chapter 5 the empirical 
findings are presented. The material includes climate data for the JRB, the provisions for the water agreements 
and historical TWM incidents between the states. Following in chapter 6 is the analysis of the findings divided 
into three sections – TWM mechanisms, TWM and climate variability and conflicts that are followed by the 
conclusions. In the final chapter the author gives general reflections and discusses the importance of adjusting 
TWM to the affects of climate change for there to be a more sustainable management of transboundary waters. 

1.3. Delimitations 
The scope of the thesis is the JRB but only Israel, Palestine and Jordan are included in the study. This 
delimitation has been made due to time constraints and due to that there currently are only a number of countries 
in the basin that have established TWM mechanisms and relations with each other. Furthermore the focus has 
been narrowed down and the thesis only studies the current climate and water situation in the basin. The study 
also elaborates on incidents related to TWM from 1994 and now. The reason behind the delimitations is to move 
the focus from the historical complexities and events that have been intensely studied in the past and aim to 
understand the current joint management structures and how they are balanced. Secondly the objective is to 
connection the TWM mechanisms to the present water situation in the states and explore if climate change 
implications can be managed by the current management mechanisms.  
 
The thesis solely addresses climate change implications on the water situation in the JRB. Other societal 
pressures such as migration, particularly the current inflow of refugees from Syria, and the effects of increasing 
population growth will not be elaborated on in the thesis. However, these factors influence the TWM in the basin 
and are acknowledged by the author. These factors need to be studied further to receive an even more 
comprehensive understanding of the future TWM challenges in the basin. 

2. Theoretical framework 
The theoretical framework describes the development of international water laws and their application. TWM 
will be elaborated on to create a foundation of understanding on how it is applied, what it involves and why it is 
needed. Furthermore, TWM will be described in relation to how climate change implications can affect a 
sustainable management of transboundary waters. Power asymmetries and securitization of water resources 
based on previous research on TWM is also included to create a broad framework on the spectrum of TWM 
issues. 

2.1. International water law 
According to resource-conflict theory, countries that are experiencing a scarcity of renewable resources such as 
water, fisheries, agricultural land and forests will engage in conflict (Waxman et al., 2015). Still, some argue that 
“no war in history” has ever been fought over water. On the contrary, there is a notion that international rivers 
induce cooperation rather than conflicts. (Sadoff & Grey, 2002, pp.390-91)  
 
To emit conflicts and increase sufficient joint management of water resources the international community has 
developed international laws and frameworks on water cooperation. Already in 1966 The Helsinki Rules on the 
Uses of the Waters of International Rivers were adopted by the International Law Association to serve as 
international guidelines concerning prevention of pollution in transboundary watercourses and lakes. The 
Helsinki Rules were pioneering at the time calling for equitable and reasonable use of transboundary waters. 



 

5 
  

(International Law Association, 1966) The Helsinki Rules led to the creation of the first global water law, The 
Convention on the Law of the Non-navigational Uses of International Watercourses, which was adopted in 1997 
by the General Assembly of the United Nations. The Convention address the watercourse states responsibilities 
to manage shared watercourses in an “equitable and reasonable manner” and declares provisions for how and 
what watercourse agreements should contain. Furthermore, the Convention gives recommendations for conflict 
resolution mechanisms. (United Nations, 1997) The Convention, which did not enter into force until 2014, is the 
first global water law concerning international waters (UNW-DPAC, 2010). The Convention is a key tool in 
facilitating collaboration and dialogue between states that share transboundary waters and sets basic standards 
that can ensure coherence and reinforce basin agreements (Forslund, 2014). 

2.2. Transboundary Water Management – cooperation of shared 
waters 

TWM is about more than creating sustainable instruments, such as international water agreements, to uphold 
supply and good quality water. TWM is about managing and reconciling existing and competing actors interests 
and is by definition a form of conflict management.  
 
Treaties can adjust states behaviours, relationships and expectations of one another (Dinar et al., 2015; Chayes & 
Chayes, 1993). Treaties governing shared waters are extremely complex yet they are essential in decreasing poor 
management and emitting conflicts from erupting (Dinar et al., 2015; Brochmann & Hensel, 2009). Still, 
research has found that establishing treaties between states that share transboundary waters does not by default 
prevent grievances to arise. However, a conclusion is that where there are governing agreements for shared water 
basins, grievances tend to lead to negotiations and peaceful management. (De Stefano et al., 2012; Brochmann & 
Hensel, 2009) Historically, fewer conflicts have occurred where institutional mechanisms have been in place to 
enhance dialogue. Observations have shown that by having instilling mechanisms that strengthen institutional 
capacity, either through treaties or river basin organizations, emerging stress factors are less likely to induce 
conflicts. Finding pathways for cooperation is therefore a crucial step, not only for water management, but also 
towards building and securing regional peace. (Subramanian et al., 2014; Wolf et al., 2003; De Stefano et al., 
2012)  
 
On the other hand, researchers have stressed that there are many legal instruments and agreements that are a 
result of increased tensions or from the need for better management of shared waters. Although states have not 
yet gone to war over shared waters, the water agreements that are in place have in many cases not been fully 
operationalized and there are states, which have water agreements but have not established effective water 
management institutions. (Swain, 2012) 

2.2.1. Transboundary Water Management in practice 
Signing a transboundary water agreement that supplies all parties with quantities of water could be considered 
rather easy, thus policy problems are not necessarily only structural. The real problem is however how an 
agreement will be operational and how it shall be structured to work in practice. (Swain, 2012) Water 
agreements need to consider and regulate a number of issues such as water quantity, water quality, hydrological 
events, dynamics of basin changes, societal values and potential climate change impacts (UN Water, 2008). 
 
TWM in practice involves a number of actors on various levels. There are three levels of actors – 
researchers/academics, the water resource community and politicians. There is a dialogue and interaction 
between these in creating strategies and building management solutions for shared water resources. (Earle et al., 
2010) When management structures are created there is usually a notion in the water management community 
that it is “the basin” that is the foundation of which management structures should form from. There is a 
traditional focus that typically lays on the political relationships between the basin states, power asymmetries 
between states, development of infrastructure (jointly or unilateral), hydropower development and irrigation 
schemes. (Cascão et al., 2015, p.2) Hence, water agreements tend to be a part of other larger agreements between 
states or include additional focus areas besides water management (Falkenmark & Jägerskog, 2010). 
 
Basin states are also called riparians and are commonly sectioned into upstream and downstream states. 
Research on TWM has discovered that states that are located downstream have an insecurity towards water 
projects and structures such as dams when they are located upstream of a river. Downstream states feel that such 
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water infrastructure can potentially be used either to control or to reduce the water supplies for them. (Pohl et al., 
2014). There is also a notion in TWM that downstream states carry the costs of negative externalities. However, 
such is not the case. There are many constellations of power asymmetries in water basins and there are cases 
where riparians who are mid-/downstream enforce costs to upper riparians – if they have the political power to 
do so. (Scheumann & Tigrek, 2015; Cascao, 2009) States that enforce such measures are called “hydro-
hegemonic” and refers to that there is unequal power symmetries between the riparian states. (Scheumann & 
Tigrek, 2015, p.50; Zeitoun & Warner, 2006) 
 
A critic towards the practice of TWM is that having established water treaties with joint data sharing is not 
necessarily a “sign of good relations”. It might as well be a mask for stifling conflict resolution. Critics say there 
is a certain ambiguity if treaties are seen an apolitical way to reach agreements. Agreements can lack 
specificities, have unclear enforcement mechanisms or lack agreed allocations which makes the water 
management situation even more challenging for weaker parties of an agreement. (Zeitoun et al., 2013, p.335) 

2.2.2. Water allocation in water agreements 
A common problem with water agreements is that they are based on multi-year averages of flows of water. This 
becomes problematic since water agreements do not necessarily take climate variability or change into 
consideration. Hence, the risk is that if or when circumstances change, for example the waterflow decreases, this 
can potentially cause political stress and tensions between the basin states. These situations, when they occur, 
have then the potential to further escalate especially if there is an increasing variability of for example rainfall. 
(Earle et al., 2010) 
 
How water allocations are structured is an important issue that determines the sufficiency of a water agreement. 
Agreements that include direct allocation of water quantities stipulate how the divided quantities will be shared 
amongst the riparians. Water agreements can also include indirect allocations, which may include specific 
conditions or prioritization of uses or needs-based approaches. (De Stefano et al., 2012; Drieschova et al., 2008) 
A number of researchers believe that due to increasing climatic change impacts, water agreements that exhibit 
flexibility mechanisms will be more appropriate when handling issues concerning water variability. (De Stefano 
et al., 2012; Drieschova et al., 2008) To be able to address climate change impacts on water a suggestion is that 
water agreements should have flexibilities incorporated in the agreements, which are based on the relative 
waterflow rather than the absolute flows (Earle et al., 2010). 

2.2.3. Transboundary Water Management and hydrology 
Research on hydrological developments and establishing comprehensive overviews of water supplies are crucial 
within TWM. However, when researching transboundary water there is a certain difficulty in gaining such data. 
Water resources are in many cases scarce and when there is a scarcity of water researching the hydrology and 
economics of water is often controversial. If water resources are abundant then research is less controversial. The 
level of difficulty in researching water resources is equivalent of the intensity of the conflict over the shared 
water resource. Allan and Mirumachi state that if water scarcity is a reality and there is an awareness of this 
difficulty then hydropolitics becomes more politicized. If there are power asymmetries between the riparians at 
the same time then conducting research on transboundary water relations becomes highly difficult. (Allan & 
Mirumachi, 2010) 
 
Water agreements ought to include hydrological factors and posses an understanding to how the water cycle is 
affected by human activities. This is essential when making assessments of how the impacts of for example 
climate change will influence ecosystems. Furthermore, it is important to show the way different water uses 
impact on river systems. Within TWM it is crucial to understand what impacts waterflow, such as seasonal 
fluctuations, since water resources are dependent on the water cycle. (Falkenmark & Jägerskog, 2010) There are 
various distinctions of what type of water resources is referred to. Different types of waters are blue water and 
green water. Blue water refers to the water found in lakes, rivers and aquifers, which are of relevance in TWM 
circumstances. Blue water is often used for irrigation of crops and industrial and urban use for such as drinking 
water. Green water on the other hand refers to the water from precipitation that infiltrates the soils and is a main 
supplier of water for plants and vegetation. (Chellaney, 2013) 
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2.3. Closed basins and solutions to water scarcity 
A serious phenomena occurring as a result of inadequate structural mechanisms to manage shared waters is 
closing basins. Seckler articulated the concept and it refers that a basin is “closed” when no usable water leaves 
the basin. A broader definition has been developed based on contextual experiences and today the concept 
involves broader issues and explicitly includes water rights and environmental flows. (Falkenmark & Molden, 
2008, p.202) The problem is that rivers and aquifers can only be diverted up to a certain limit. After a certain 
limit the river is beyond performing and cannot perform functions such as sustaining water for urban, industrial 
or food production. Thus, a basin is closed when the water commitments of domestic, industrial, agricultural or 
environmental uses are not fulfilled any longer. (Falkenmark & Molden, 2008) 

 
Figure 1 – Shows the process of closure of a basin over time. Source: (Molle et al., 2007) 

As shown in Figure 1, a basin is considered to be in a dangerous zone if ecosystem services and other functions 
are cut off. A closing basin means that it cannot fulfil its allocations any longer. Allocations can for example 
refer to societal needs, diluting pollution or controlling saline intrusion into the basin for part of the year. A basin 
is considered fully closed when it does not fulfil its commitments over a whole year. (Falkenmark & Molden, 
2008; Molle et al., 2007) 
 
A solution to a diminishing supply of water resources in a basin is through transfers. Water transfers can be done 
through desalination of water or through building more hydraulic works to supply populations in the short term. 
However, the question of increasing water supply boils down to the issue of water rights. When there are 
uncertainties on water accounting and water rights observations show that there is a tendency to satisfy a larger 
amount of users because of the “unclear picture of supplies, their variability, and who really has the rights to 
those supplies”. (Falkenmark & Molden, 2008, pp.201,206) However, research has shown that building 
hydraulic works as a solution to increase water supply pushes the river basins further to the point of closure. The 
reason for these solutions to be preferred are that they are short term and more easy to develop than to plan and 
take action with a long-term perspective. (Falkenmark & Molden, 2008) 
In times when water scarcity becomes a severe reality observed responses are usually further technological 
solutions together with market solutions to help increase water supply. Other responses often brought about by 
international relations experts are strengthening institutional and governance solutions. (Fischhendler, 2008) 
There are transboundary mechanisms in a large number of shared waters today though a recent development 
observed is that virtual water is becoming a significant factor in decreasing the competition over water between 
states. (Cascão et al., 2015) Virtual water imports give water stressed states a chance to save and increase water 
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use efficiency in their own territory, which decreases the stress put on the environmental system. Nevertheless, 
virtual water cannot solve the issue of water scarcity. (Chellaney, 2013) 

2.4. Climate change and securitization of water resources 
Climate change will through global warming of the planet change the availability of freshwater resources. This 
will have a severe impact on the stability and the predictability of ecosystems. Climate change is an issue that 
will become a serious problem in water resource planning in the future. (Falkenmark & Jägerskog, 2010) 
Acceleration in the hydrological cycle has for example the potential to cause longer droughts and more intense 
and variable rainfall. This together with increased demographic growth will have huge impacts on the water 
sector. (Sowers et al., 2011) Climate change may have an impact on future river flow variability pushing it 
beyond the current observed runoff events (De Stefano et al., 2012). This has the potential to change the timing 
of water availability and increase demand of water for irrigation or cooling in times of high temperatures (Pohl et 
al., 2014). 
 
Globally climatic variability will change due to climate change. The changes will vary depending on where in 
the world they occur. However, climatic shifts can be mitigated and managed by existing international 
institutions and create a resilience of social-ecological systems like water. (De Stefano et al., 2012) One affect of 
climate change, which research has shown is likely, is that countries that are surface water dependent may 
experience a severe reduction in the surface flow if climate change affects like global warming cause falls in 
precipitation near intake areas of the rivers. These changes have the potential of causing larger impacts on the 
water supply than population growth in the future. (Sowers et al., 2011)   
 
Some researchers are stressing that increasing water variability due to climate change will further complicate 
TWM strategies either in the form of creating higher “political tensions or more extreme violent exchanges” 
causing significant socio-economical consequences (Dinar et al., 2015, pp.55-56; Adger et al., 2005). The risk of 
violence and social unrest arising is also a concern within the academic community. Research has shown that 
violence arising on an inter-state level due to water dispute is extraordinary. Nevertheless, water scarcity has in 
the past been the instigator of increasing violence at national and sub-national levels. (Aggestam & Sundell-
Eklund, 2014) 
 
Basins and regions that are not governed by water treaties or have any established basin institutions can be more 
vulnerable to future climatic variability due to climate change. A growing concern is that climate change 
variability can influence basin states ability to meet their water agreement commitments, particularly if the 
agreements do not take changes in hydrological realities and water flow variability into account (De Stefano et 
al., 2012; Ansink & Ruijs, 2008).  
 
Research has also found that water resources and relations are non-conflictual when resources are not perceived 
as being scarce. Thus, when the perception is that resource scarcity is an existential threat then protection of the 
resources is a priority. The resource becomes an issue of national interest and is securitized which means that 
states go beyond regular political measurements to manage the issue. Hegemonic riparians take “extraordinary 
measures” to capture water through dams, filling reservoirs, pumping groundwater etc. (Allan & Mirumachi, 
2010, p.21; Buzan, 1995) 

2.5. Summary  
The theoretical framework lays a broad foundation to perspectives and factors that are relevant in the field of 
TWM. TWM concern not solely structures for management, such as water agreements, organisations and actors. 
TWM combines and takes into consideration a broad variety of issues such as water quantities, quality, 
allocation, power asymmetries and so on.  
 
Water agreements take larger contextual parts into consideration, such as the political relationships within the 
basin, and it is well known that political power asymmetries and structures in basins have an impact on the water 
management. In cases where there are unequal power asymmetries between states there is potential risk for 
conflicts arising concerning TWM. To emit conflicts and increase joint water management, legal frameworks 
such as the Helsinki rules and the Convention on the Law of the Non-navigational Uses of International 
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Watercourses are important tools in setting standards to how states can structure and implement treaties on 
transboundary waters.  
 
Nevertheless, research has shown that water treaties have a limited power in stopping conflicts from arising. 
Hence, the researching community highlights solutions such as building institutional capacity to endorse 
cooperation between states. Studies have shown that where there are inbuilt conflict management mechanisms to 
enhance dialogue between parties, fewer conflicts occur. TWM is about more than creating structures for the 
water management. Building such pathways are fundamental in securing a stable regional peace. 
 
The conceptualization of closed basins, where a basin is defined to be closing when the water allocations cannot 
meet and maintain functions for uses such as societal needs, concretely exemplifies how both social and 
environmental dimensions are significant for TWM processes. There is a need for ecosystem services and their 
functions to be recognized and incorporated into TWM processes and agreements. Also, researchers within 
TWM have found that it is necessary to add comprehensive hydrological data to water treaties and TWM 
processes so that there is a basic understanding for hydrological processes. 
 
Climate change has a direct impact on ecosystems and their predictability and stability. Sowers et al warns that 
the impacts of climate change may put even larger stress to water supply than population growth. Although 
impacts of climate change will vary globally there is a concern within the scientific community that water 
variability is a major threat to TWM. Regions and basins that lack water related institutions or governing 
structures are more vulnerable to future climate change impacts. De Stefano et al argues that with increased 
water variability the parties will have difficulties to sustain their water supply which is why treaties ought to take 
climate variability into consideration.  
 
Fundamentally water supply boils down to issues of water rights. If there are unclear provisions concerning 
water rights or water allocations between states the suggested solutions tend to favour a majority and have a 
short-term emphasis. An example of this is that technological solutions together with market solutions are 
becoming more common responses to handle water scarcity. Measures like importing virtual water or 
desalinisation are solutions, which have been seen adopted. Virtual water has had a significant influential role in 
decreasing competition between states over water resources and in reducing the pressure on environmental 
systems.  
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3. Background 
This background chapter will shortly describe environmental and climate conditions in Israel, Jordan and 
Palestine with a specific focus on water resources to broaden the contextual conditions in the case. Water 
provisions and consumption patterns will also be presented together with maps of the countries territorial 
borders.  

3.1. Environmental context in Jordan 
Jordan is one of the larger states in the Mashrek region with a total area of 88 780 km2. The country is located in 
the northeast next to Iraq and west to Israel and the Palestinian Territories, and south to southeast of Saudi 
Arabia. (AQUASTAT; FAO (b), 2008) The country has currently a population around 6.3 million (WWAP, 
2012).  
 
Jordan is often divided into four physiographic regions; firstly is the Jordan Rift Valley, which starts by Lake 
Tiberias in the north and continues south through the Jordan Valley ending up south at the Dead Sea. The region 
is characterized by a semitropical climate. Secondly is the Highland region that is an area located east of the 
Jordan Rift Valley. The Highlands run from the north to the south and consist of high mountains and plains. The 
climate in this region is closer to a Mediterranean climate. The third region is the plains, which occupy a larger 
area of the country, around 10 000 km2. The plains extend from the north to south aligning with the western 
borders of Al-Badiah desert region and are influenced by a continental climate where there is a large variation in 
temperature. The last region is the Al-Badiah Desert region that lays in the east and occupies a total area of 
around 69 000 km2. (AQUASTAT; FAO (b), 2008) Roughly 83% of the country is desert or desert steppe 
climate (WWAP, 2012). Only 10% of Jordan is suitable for agriculture and cultivation. (AQUASTAT; FAO (b), 
2008) 
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Figure 2 – Map of Jordan. Source: (AQUASTAT; FAO (b), 2008, p.2) 
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Jordan has a low level of precipitation that varies between 30 to 600 mm/year. The climate and the topography 
of the country contribute to the fluctuations in rainfall. (WWAP, 2012). However, the average rainfall in Jordan, 
according to the United Nations Intergovernmental Panel on Climate Change (IPCC), was for the period 1961-
1990 at 111 mm/year (AQUASTAT; FAO (b), 2008). 

3.1.1. Water situation 
Jordan is dependent on water from the JRB and uses around 290 million m3 per year from the basin (UN-
ESCWA & BGR, 2013). The largest external surface water sources in the country are the Jordan River and the 
Yarmouk River. The rivers are affected by the seasonal variations and the natural flow in the Yarmouk River is 
estimated to approximately 400 million m3. Besides supplying Jordan with surface water the Yarmouk River also 
supplies Israel with around 100 million m3 of the flow. The Yarmouk River is of high importance for the Jordan 
River since it also supplies water to the King Abdullah Canal (KAC), which is important backbone for 
development in the Jordan Valley. Zarqa River also gives water to KAC and is regulated through the King Talal 
Dam. There are also several smaller rivers, also called wadis, which lead water from the mountains to the Jordan 
River. (AQUASTAT; FAO (b), 2008) 
 
Jordan has taken vast actions to improve water scarcity in the country. During 1950 to 2008, over 28 dams were 
built and their total storage capacity is around 368 million m3. (WWAP, 2012) The National Water Strategy for 
2008-2022 estimates that Jordan's water demand in 2022 will be around 1673 million m3 (WWAP, 2012; The 
Hashemite Kingdom of Jordan, 2008). The agricultural sector uses more than half of the water withdrawals in 
the country. Therefore the agricultural sector will need to take into consideration increasing water use efficiency 
and further controlling their extractions from groundwater basins to stop the overexploitation (AQUASTAT; 
FAO (b), 2008).  
 
Groundwater is concentrated to the Yarmouk, Amman-Zarqa and Dead Sea basins. There are twelve main 
groundwater basins in the country. Out of twelve there are six basins that are overexploited to the maximum 
capacity and some basins are beyond the safe threshold. (AQUASTAT; FAO (b), 2008) A recent study of the 
JRB found that a depletion of the main aquifers supplying Amman, Jordan, is inevitable. The study showed that 
major water transfers of new water is needed to meet the water demands and to save the Dead Sea. Researchers 
are pointing to the adaptive measures within the shared basin surrounding the Jordan River as a solution that 
could improve and create a more sustainable system. (Comair et al., 2013) Consequences of over-exploitation of 
groundwater resources are nothing new in Jordan. One of the country’s natural wetlands Azraq Qasis used to 
cover around 120 km2 but has significantly diminished due to a large groundwater dependency and by the 
construction of dams in the desert region. (WWAP, 2012) 
 
Jordan has the one of the lowest water availabilities in the world. It is estimated that Jordan has 682 million 
m3/year in internal renewable water resources, which makes Jordan way below the water poverty line (WWAP, 
2012). In 2010 the available water per capita was only 147 m3 per person/year.  An alarming development is that 
less than 130 m3 of water per person/year comes from renewable water sources. However, more worrying is that 
even if the supply remains constant, meaning that there will be an uninterrupted outtake of non-renewable water 
sources, the projected per capita consumption is estimated to fall to 90 m3 per person/year in 2025. This puts 
Jordan in the category of absolute water shortage. (Ministry of Environment in Jordan; UNDP, 2014)  
 
Jordan's greenhouse gas emissions were 28.72 million tonnes (Mt) of CO2 equivalent in 2006 with the energy 
sector contributing to 72.9% of the emissions. (Ministry of Environment in Jordan; UNDP, 2014) Many 
households in Jordan have taken own action to increase their water supply and it is common to have water 
storage tanks on rooftops to collect water. (Sowers et al., 2011) 
 
Water use in Jordan was in 2005 at 941 million m3. The majority of water withdrawals were used for irrigation 
and livestock in the agricultural sector, which accounts for around 65% of the countries total water withdrawals. 
Furthermore, 31% of the water was used in the municipalities and 4% in the industrial sector. (AQUASTAT; 
FAO (b), 2008) Groundwater resources are used on a high extent and 59% of all water in Jordan comes from 
groundwater aquifers and 31% is surface water from rivers and lakes. Due to the large water scarcity the 
country’s advances in wastewater treatment are vast and nearly 9% of the water consumed comes from treated 
wastewater. (AQUASTAT; FAO (b), 2008) 
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3.2. Environmental context in Israel 
Israel has a total area of around 20 770 km2 and has a long coastline next to the Mediterranean in the west and 
borders to neighbouring countries Lebanon, the Syrian Arab Republic, the West Bank, Jordan, Egypt and the 
Gaza Strip. The country is commonly divided into four climatic regions – first is the Mediterranean coastal plain, 
which borders from Lebanon in the north to the Gaza Strip in the south. Secondly is the central highland region, 
which is located in the mountains of the Upper Galilee and Lower Galilee and goes south to Samarian Hills 
where there are some fertile valleys south of Jerusalem. The central highlands are at an average around 610 
meters in height and the highest mountain is at Mount Meron which is 1 208 metres. Thirdly is the Jordan Rift 
Valley with Jordan River, Lake Tiberias and the Dead Sea. The Jordan River Valley is a small part of the Syrian-
East African Rift, which is approximately 6 500 km long. The last region is the Negev Desert, which is around 
12 000 km2 and covers more than half of Israel's total land mass. It is an extension of the Sinai Desert starting in 
the north close to Beersheba going south to the tip of Elat. (AQUASTAT; FAO (a), 2008) 



 

14 
 

 
Figure 3 – Map of Israel. Source: (AQUASTAT; FAO (a), 2008) 
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Israel is like Jordan characterized by a Mediterranean climate with long and hot summers with low precipitation 
and short and cool winters with moderate precipitation. Approximately 70% of average rainfall in Israel comes 
during the winter months November to March while it hardly rains at all during the summer months. The 
precipitation often occurs during violent storms that cause erosion and flooding and can lead to snow on higher 
elevations in the central highlands. (AQUASTAT; FAO (a), 2008) 

3.2.1. Water situation 
Israel extracts the largest quantities of water from the JRB and has an annual withdrawal between 580-640 
million m3 (UN-ESCWA & BGR, 2013)...Lake Tiberias is the main source of freshwater in Israel besides the 
Jordan River, which is the only river in the country. Lake Tiberias is a natural freshwater lake with a catchment 
area of 2 730 km3 and stores an estimated 710 million m3 of water. The inflow to Lake Tiberias is around 1 
billion m3 of water in a year. The water from Lake Tiberias supplies consumers in the region with around 250 
million m3 of water. Israel withdraws almost 450 million m3 of water from the lake through their National Water 
Carries to supply consumers all over the country. However, roughly 300 million m3 of water is lost through 
evaporation. (AQUASTAT; FAO (a), 2008) 
 
The country has several aquifers but the main are the Coastal Aquifer and the Mountain Aquifer Yarkon-
Taninim. The Coastal aquifer has a natural recharge from precipitation but is also recharged by water from the 
National Water Carrier. Both aquifers have a recharge between 300-350 million m3. Israel accumulates 
renewable water resources at an estimate of 750 million m3 per year. Approximately 250 million m3 of the water 
is surface water and 500 million m3 is groundwater. (AQUASTAT; FAO (a), 2008)  
 
Water issues have long been prioritized by the Israeli government and are considered a national security issue. 
Currently Israel has invested greatly in increasing the water supply through desalination of water from the 
Mediterranean. However, research shows that the cost for the country’s desalination and wastewater treatment 
activities consumes around 10% of the countries whole electricity production. (Waxman et al., 2015; Dolev et 
al., 2013) Nevertheless, Israel has around 29 smaller desalinations plants that generate around 25 million m3 of 
water per year from mainly brackish water. Desalination is considered to be the future for the country and there 
are ambitious goals in terms of desalination. By 2020 Israel aims to produce 750 million m3 of desalinated water. 
(AQUASTAT; FAO (a), 2008) 
 
In 2009 the National Water Company of Israel, Mekorot, stopped pumping water from Lake Tiberias due to 
water levels dropping so low that it came to a point close to the “bottom black line”. The black line indicates that 
the water level is at a point where permanent damage will occur if pumping proceeds. The cause of the reduction 
of the water level is due to decreasing inflows to the lake during the last 30 years. (Sowers et al., 2011) This 
development has been observed through direct observations of surface warming in the region (Zhang X, 2005) 
and from climate models (Sowers et al., 2011; Evans, 2008).  
 
The water consumption in Israel was in 2004 at 1.95 billion m3. The majority of the water consumption, namely 
58%, is used in the agricultural sector for irrigation and livestock. The municipal use is at 36% and industrial use 
was at 6% of the total consumption in 2004. The country has an annual precipitation around 435 mm/year. Still, 
historically there has been less and less rainfall and in 1998/1999 Israel suffered from the worst drought in a 100 
years. The average rainfall increased at the beginning of 2000 but many of the aquifers in Israel are still depleted. 
(AQUASTAT; FAO (a), 2008)  

3.3. Environmental context in Palestine 
The Occupied Palestinian Territory, from now on referred to as Palestine, has a landlocked territory on the west 
bank of the Jordan River and the Gaza Strip on the narrow coastline of the Mediterranean Sea. Palestine has a 
total land area of 6 020 km2. However, Palestine’s territorial rights are not recognized as a fully sovereign state, 
which has consequently led to Palestine only controlling parts of the West Bank and Gaza Strip. (AQUASTAT; 
FAO (c), 2008) 
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Figure 4 – Map of the Occupied Palestinian Territory. Source: (AQUASTAT; FAO (c), 2008) 
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3.3.1. Water situation 
The main water resources in Palestine come from groundwater aquifers and a small amount is surface water. The 
only river on the West bank that Palestinians can use to derive surface water is the Jordan River. Still, it is 
groundwater that is the main water resource for consumption and agricultural use. The groundwater resources in 
Palestine are estimated to be 740 million m3 of water per year. Approximately 694 million m3 of water is 
produced in the West Bank and 46 million m3 of the water is in the Gaza Strip. The total amount of renewable 
surface water is around 72 million m3 per year in the West Bank. The Gaza Strip is highly water scarce and has 
nearly no surface water. There has been an overexploitation of the aquifer, which has caused seawater intrusion. 
This has made the water quality drastically deteriorate. (AQUASTAT; FAO (c), 2008) 
 
The total water withdrawal is estimated to 418 million m3 per year. Nearly 50% of the water in Palestine is used 
in agricultural activities for irrigation and livestock. The domestic and industrial water withdrawals were in 2003 
200 million m3 respectively 29 million m3 of water. There are major water loses in the country’s water 
distribution system due to old and leaky pipes and unregistered connections. Approximately 45% of the water is 
lost in the distribution system. (AQUASTAT; FAO (c), 2008)  
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4. Methodology 
When starting a research process it is crucial to evaluate the motivations and the ways of conducting different 
types of research based on the researcher’s objectives and scientific understandings. Method and methodology 
are often misunderstood to refer to the same thing though they are fundamentally different. Method refers to how 
the data collection will be structured whereas methodology refers to the identification and application of the 
approach used in the study, which addresses theoretical or practical problems. (Jackson et al., 2007; Kaplan, 
1964) This chapter will describe the methodology undertaken to examine the case of the JRB and elaborate on 
various methods available in qualitative research. The research design is structured as a deviant case study with a 
combined flexible and interpretative design. The method used to examine the data is well known within social 
and political science and is called process tracing. As noted from the name, the emphasis of the method is on the 
process of events in a case and has the objective of identifying causal links between causes and outcomes. 

4.1. The scope of the case 
As described earlier in chapter 1.1, the purpose of this paper is to study the TWM structures in the case of the 
JRB with a specific emphasis on how the water agreements regulate waterflow. The basis of the problem 
formulation is that climate change effects are causing distress and further uncertainty on the availability of water 
resources in the region. Although there is direct link between the human impacts on the availability of the water 
resources, this case study focuses on the TWM structures ability to sufficiently manage climate change impacts 
on the waterflow in the basin. The study has been narrowed down and is considered to be a deviant case because 
of the historical and current political conflicts between the states in the region. These circumstances are continue 
to cause tensions and increased instability in the region, which makes TWM challenging. Furthermore, the case 
is deviant due to the unusually difficult situation where not all of the states in the basin are involved in TWM 
processes of the shared water resource.  

4.2. Qualitative research 
The thesis will use qualitative research methods to be able to answer the research questions in a comprehensive 
way. There are several descriptions and definitions of what qualitative research implies. An example is 
“qualitative research is a research strategy that usually emphasizes words rather than quantification in the 
collection and analysis of data” (Hammersley, 2012, p.1; Bryman, 2008). If one is a qualitative researcher the 
focus is not on statistical measurements through for example survey designs but on “understanding human 
beings” and their experiences and reflections on these experiences (Jackson et al., 2007, p.22).  
 
A definition of qualitative research is that it is “a form of social inquiry that tends to adopt a flexible and data-
driven research design, to use relatively unstructured data, to emphasize the essential role of subjectivity in the 
research process, to study a small number of naturally occurring cases in detail and to use verbal rather than 
statistical forms of analysis”. Qualitative research puts emphasis on developing descriptions as well as 
explanations rather than testing hypotheses. This type of qualitative research is called flexible design. 
(Hammersley, 2012, pp.12-13) To be able to develop and revisited the different aspects of the research, a more 
loose and flexible design is favourable. Still, there are trade offs. A critic is that if the study is loose in its design 
then one cannot be ungenerous in the data selection since anything could be of relevance. At the same there is a 
risk if one has a tight design structure that one might become blind to other features that could be of relevance. 
(Robson, 2002)  
 
Nevertheless, this study is structured through a flexible design, which resonates to all aspects of the study being 
continuously revisited and discovered during the study process. This is relevant due to the fact that it is a vast 
contextual case with certain information being hard to acquire. The methodological benefits of revisiting for 
example the theoretical framework is that the design of the study emerges and is modified based on the revisions 
that the researcher assesses are necessary. A consequence of flexible design is that the assessments and revisiting 
sheds light over the study and can change the direction of where the study is going. (Robson, 2002) 

4.3. Case study 
The formulation of the research objective is crucial in the development of the study’s research design. To be able 
to answer the foundational research questions on TWM and changes in waterflow due to climate change in the 
JRB a case study research design will be adopted. Thus, the purpose is to gain an in-depth understanding and 
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analysis of the case (Robson, 2002). The objective of case studies can be described as a method of learning, 
since finding context-dependent knowledge and experience lies at the core of the method (Flyvbjerg, 2006). 
 
A case study can be described as “a strategy for doing research which involves an empirical investigation of a 
particular contemporary phenomena within its real life context using multiple sources of evidence.” Case study 
is a form of strategy in conducting scientific research, meaning that it is an approach rather than a method, and 
has the primary objective of focusing on a phenomena within a specific context (Robson, 2002, pp.178-79).  
 
A common idea about case studies is that they are meaningful both for the researcher and for the development of 
context-dependent knowledge. Although the method has been criticized for only producing anecdotes, researcher 
Hans Eysenck suggests that case studies serve another purpose and said “sometimes we simply have to keep our 
eyes open and look carefully at individual cases – not in hope of proving anything, but rather in the hope of 
learning something!”. The objective of learning is manifested within social science, due to a certain absence of 
“hard” theory and learning is possible within case studies. (Flyvbjerg, 2006, p.224) 
 
The strength of case studies are the high levels of conceptual validity or the possibility the method brings in 
identifying and measuring indicators that best represent the theoretical concepts which are being studied 
(Alexander & Bennett, 2005). Nevertheless, case studies are context-dependent, seeking meaningful practical 
knowledge, compared to more general theoretical context-independent knowledge (Flyvbjerg, 2006). Case 
studies are highly valuable for the development of a nuances image of reality due to the wealth of details. This 
makes case studies close to “real-life situations” which is important because “human behaviour cannot be 
meaningfully understood as simply the rule-governed acts found in lower levels of the learning process and in 
much theory” (Flyvbjerg, 2006, p.223). 
 
When deciding what case the researcher is interested in studying there are several strategies. Information-
oriented selection of a case means that the researcher has the objective to expand the utility of information from 
small samples as well as individual cases. These types of cases are selected based on the expectations on the 
specific information content of the case. One of these case study types is called extreme or deviant cases. These 
cases are extraordinary and can be especially problematic or especially good to examine. In terms of choosing a 
case, the extreme cases are often the ones with the richest information and with a larger number of actors and 
more mechanisms in the situation. (Flyvbjerg, 2006) This study has the components of a deviant case due to the 
contextual circumstances and number of actors involved in the TWM processes. However, the focus of the study 
is narrowed to only concentrate on three actors – Israel, Palestine and Jordan – and excludes parts of the basin 
situation from the study. This is due to the complexity of the case and the TWM agreements. The case is unusual 
due to the number of actors, the historical conflicts based on multiple factors such as territory, religion and 
resources. Hence the case is more demanding to grasp and has been narrowed and closely examined within a 
specific time period from 1994 until today. 
 
There are six different types of research objectives in theory-building research (Alexander & Bennett, 2005). 
This study takes an interpretative case study character in which the focus of the study is selected based on the 
interest in the specific case (Lijphart, 1971). In terms of theory development, the objective of the study 
resembles atheoretical case studies, where the study objective is not to cumulate or contribute to theory 
development but with the ambition to stipulate a good description of a phenomena, which later on can be used in 
future theory-building studies (Alexander & Bennett, 2005). The differences between atheoretical and 
interpretative case studies are the use of established theoretical propositions. In the interpretative approach the 
theoretical generalization is applied to a case with the objective to shed light over the case rather than of 
improving the generalization. (Lijphart, 1971) In interpretative case studies the theoretical generalization is 
established and applied to the case. In this case study the theoretical generalizations focus on water management, 
in particular TWM and climate change and are applied to shed light over the case.  

4.3.1. Process tracing 

Process tracing is a central method within qualitative analysis that is specifically used to examine case studies. 
The purpose of process tracing is to find and confirm the causal mechanisms that interlink causes and outcomes 
(Esiasson et al., 2007; George, 1979). As can be understood from the name of the method, central for the study is 
the actual process – not the outcome. (Esiasson et al., 2007). 
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Process tracing has been called detective work where one needs to assess alternative suspects and their possible 
means, motives and opportunities to have committed a crime. By this reference, process tracing involves to pay 
high attention to the hypothesized causal mechanisms, processes and sequences that alternative theories predict 
and need to be evident when studying the history of a specific case to be able to explain the outcome. For 
example, Charles Darwin’s research on a number of specific species led to the understanding of the hypothesized 
causal mechanisms on evolution and natural selection. The discoveries of his studies showed that the theory did 
not only apply to the species that he had studied but to all living organisms. In terms of process tracing, there are 
no certainties to know if the explanations in a case will prove generalizable knowledge, not until one has 
developed them and tested the explanations through process tracing. (Bennett, 2011) 
 
According to Bennett, process tracing goes through a combination of deduction and induction varying on the 
status of theoretical development on the phenomena being studied and the availability of evidence of the case. 
For one, the researcher examines theories to be able to create “observable implications” within a case and then 
apply the theoretical model on the evidence as such. Questions such as “Who should have known or who did 
what, where, when and how if this explanation of the case is true?” are relevant for the researcher to ask. Then in 
the inductively driven part of process the in depth knowledge develops and the sequences of events in the case 
generate further hypothetical explanations. (Bennett, 2011, p.2135) 
 
Even when an outcome of a case is known there are elements of the process and sequences within the case that 
can be unknown prior undertaking the task of process tracing. (Bennett, 2011) When conducting process tracing 
the researcher examines histories, archival documents, interviews and transcripts to understand whether the 
causal process that a theory hypothesizes or suggests in a case can be found in the successions and values of the 
intervening variables in the case (Alexander & Bennett, 2005). Finding a causal inference, the method emphases 
on the “unfolding of events or situation over time”. To be able to unfold certain events the descriptive 
component of process tracing becomes vital. It involves taking good snapshots of certain moments in an event 
series. Thus, process tracing requires good analysis of change and succession to be able to achieve the detective 
component of distinguishing key phases of the process. (Collier, 2011, p.824) The key in process tracing is to 
follow a longer chain of events that has lead to the outcome. For example it is crucial to isolate certain events in 
history, so called formative moments of significance, for the whole chain of events that ultimately led to the 
outcome of the case. (Esiasson et al., 2007)  
 
There are many varieties of process tracing, one of which focuses on the narratives related to the case, which is 
what has been used in this study. Detailed narrative takes the shape of presenting a chronicle that sheds light 
over a specific event and how it developed. Historical chronicles are one of the best types of atheoretical process 
tracing and have no explicit use of theory or theory-related variables. Atheoretical narratives can be necessary 
and needed to develop theoretical types of process tracing to clarify the possible causal processes of a case. 
(Alexander & Bennett, 2005) Process tracing has also proponents, which have a lot in common with specific 
forms of narrative analysis, event history analysis and discourse analysis. However, with the objective of to 
discover verifiable and generalizable explanations. (Bennett, 2011) 
 
Critics of process tracing state that the method only produces explanations of certain cases instead of generating 
generalizable knowledge. Still, defenders of the method justify that the explanation of a case and its specific 
historical significance is an important conclusion in itself. Conclusions based on statistical inferences are more 
substantial if they are also consistent with the mechanisms and processes of an individual case. (Bennett, 2011) 
Nevertheless, the method can achieve a heuristic function, meaning creating a generation of new variables or 
hypotheses based on the observations conducted in a case. (Alexander & Bennett, 2005)  
 
A limitation with all forms of causal inferences is that they are possibly fallible. Process tracing does require a 
lot of information gathering and the process can by exceedingly time-consuming. There are always potential 
biases and gaps in the availability of information describing the key steps of the hypothesized process of the 
study. This is apparent if one is studying actors in a certain political environment where there can be incentives 
to withhold actions and intentions. (Bennett, 2011)  
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4.4. Validity and data collection 
Choosing the elements for the research design the researcher is bound to the risk of bias, which can increase or 
decrease the accuracy and validity of the study. A common strategy to combat the threat of validity is to increase 
and include multiple sources of method and theory in the research. It is valuable to expand the approaches 
through triangulation – both theory and data triangulation. (Robson, 2002) Validity concerns issues such as 
choosing a theoretical framework that can answer the research question, which requires a pre-understanding of 
the scientific field that the researcher is in and about the context of the research (Bergström & Boréus, 2011). 
The empirical findings of this study have been collected through extensive literature reviews. By doing a 
literature review the empirical material is contextualized and put into a bigger picture which provides a 
background context that examines the space of which the phenomena exists within. (Ridley, 2012) 
 
The theoretical framework was built from extensive literature reviews in the field of TWM and includes 
elements of TWM organizations, agreements, conflict resolution mechanisms, climate change and so on. The 
methods for data collection are varied and the word “method” refers to the tools, techniques or procedures that 
are used in data generation in a study (Jackson et al., 2007, p.25; Kaplan, 1964) This study uses a variety of 
sources in form of previous studies on the case, historical descriptions, policy documents, peace agreements, 
climate change data etc. The findings on TWM structures are collected through literature reviews from primary 
sources, academic research and international organisations such UN Water or United Nations Economical and 
Social Commission for Western Asia (UNESCWA). The climate change data for the basin was acquired from 
researchers and from international reports published by organisations such as the IPCC.    
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5. Findings 
The empirical findings are divided into two sections. The first section concerns the JRB and describes the 
historical and contemporary context of the basin. This section gives an environmental and climatic overview on 
the water resources and the consumption of water in the basin. The second section consists of empirical findings 
on the TWM agreements and describes their structures and provisions. Furthermore the section includes TWM 
related incidents that have occurred in the basin after 1994.  

5.1. The Jordan River Basin: context, climate and water 
consumption  

Water has and continues to be a source of conflict in the Middle East. Not to long ago, during the Six Day war 
between Israel, Jordan and Syria, the international community witnessed a conflict not only about land and 
historical claims but also about the access to water resources in the region (Chellaney, 2013). Historically, Israel 
occupied a large area of the headwaters of the Jordan River during the Arab-Israeli War in 1967, after the Israeli 
premier Levi Eshkol declared, “water is a question of life for Israel” (Gleick, 1993, p.85). These historical events 
are a major contributing factor to why it is so difficulty to obtain long-term data on climatology, water 
availability and water use in the basin. (Comair et al., 2013) 
 
The JRB has been called the precursor of the challenges of TWM. The river has a history of a high upstream 
consumption where there is a consequently a downstream depletion of waterflow. A concern is that the river is 
affected by major climate variability in the region, where rainfall is become less from year to year. (Falkenmark 
& Jägerskog, 2010) The basin is shared among Israel, Palestine, Jordan, Lebanon and Syria. The JRB covers a 
total area of approximately 18 500 km2 where 40% of the area is located in Jordan, 37% in Israel, 10% in the 
Syrian Arab Republic, 9% in the West Bank and 4% in Lebanon (AQUASTAT;FAO (e), 2009; Lehner et al., 
2008). The basin has a population of more than 7 million, with a majority of 71% of the population living in 
Jordan, 18% in the Syrian region and the remaining 11% in the other states (UN-ESCWA & BGR, 2013). 
 
The basin has broad climatic variation and is influenced by Mediterranean and continental climates that create 
microclimate around the basin. Still, the climate is characterized by Mediterranean, semi-arid and arid climate. 
(UN-ESCWA & BGR, 2013) 
 
The basin is usually divided into four sections – the Upper Jordan River, Lake Tiberias, Yarmouk, Lower Jordan 
River and the Dead Sea. The headwaters of the Upper Jordan River originate from three rivers – the Dan, the 
Banias and the Hasbani River which water supply comes from groundwater and seasonal surface water (UN-
ESCWA & BGR, 2013). These rivers merge through the Hula Valley and join Lake Tiberias 5 km south of the 
northern Israeli border. (AQUASTAT;FAO (e), 2009) The water in the Upper Jordan River and Lake Tiberias is 
to a large extent diverted by Israel through its National Water Carrier. The largest volumes of water supplying 
the basin come from the Upper Jordan River and go through Lake Tiberias. However, the main suppliers of 
surface water to the Lower Jordan River are two rivers - the Yarmouk and the Zarqa River (Venot et al., 2008). 
The Yarmouk River is the main tributary and begins in Jordan and forms the border between Jordan and the 
Syrian Arab Republic and between Jordan and Israel. The river flows into the Lower Jordan River and continues 
south and ends in the Dead Sea. (AQUASTAT;FAO (e), 2009) The water quality of the Jordan River has 
deteriorated during the past decades while the headwaters are rather unchanged. The Lower Jordan River is 
highly polluted and consists primarily of untreated sewage water and agricultural return flows, groundwater 
seepage and brackish water from springs, which divert water to the river from the area around Lake Tiberias. 
(UN-ESCWA & BGR, 2013)  
 
The basin is under major hydric stress (Comair et al., 2013). The original flow of the Jordan River to the Dead 
Sea used to vary between 1100 and 1400 million m3 per year before water development plans were set in place. 
Originally half of the water came from the Upper Jordan River and ran through Lake Tiberias but then Israel 
started to divert water from Lake Tiberias through the National Water Carrier. (Venot et al., 2008; Klein, 1998). 
Consequences of the depletion in the waterflow of the Jordan River is evident in water surface levels in the Dead 
Sea, which are decreasing each year by 85 cm because of the extensive water withdrawals in the upper parts of 
the basin (AQUASTAT; FAO (b), 2008). Another contributing reason for the decrease in water availability per 
capita, which was 3600 m3 per year in 1964 and decreased to the level of 163 m3 in 2000 and is projected to be at 
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90 m3 in 2025 (Venot et al., 2008), is the twelve-fold population increase occurring during this period 
(Falkenmark & Molden, 2008). 
 
In 2009, surface water accounted for 35% of the water resources in the basin. However, the largest accounts 
come from the groundwater aquifers, which accounts for 56%. Wastewater and non-conventional sources of 
water account for around 9% of all the water resources in the basin. (AQUASTAT;FAO (e), 2009)  
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Figure 5 – The Jordan River Basin. Source: (UN-ESCWA & BGR, 2013) 

The management of the basin has been criticised on both a discourse and agreement level since the management 
has a large focus on the quantity of available water and does not acknowledge potential benefits that can be 
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derived from a shared use (UN-ESCWA & BGR, 2013). Another critic towards the management is that the water 
policies in the MENA region have an increasing large focus on water supply rather than water demand. The 
measures implemented are to increase supply through measures such as desalination, reuse of treated wastewater 
and water storage infrastructure. (Sowers et al., 2011) 
 
A study conducted in 2012 by UNU-EHS concluded several recommendations for the water management in the 
basin. There has to be “a development of an understanding” of the interdependence between all people within the 
region and on their shared environment. Secondly, there needs to be an understanding of the shared resources 
constraints and their specific sensitivities. Finally there ought to be institutionalized structures for dialogue 
between the stakeholders in each country. These recommendations are needed on both a grassroots level and on 
a leadership level. (UNU-EHS, 2013, p.110) 

5.1.1. Regional climate change impacts  
Climate change impact studies in the Middle East region are still inadequate according to the IPCC. However, 
according to the IPCC’s most recent report there are visible and clear trends of increasing temperatures in in the 
region during the last decades. (IPCC, 2014) Observations have shown that temperatures have been warmer than 
usual in the region in December 2014. Meteorological data from 2013-14 declares for example that Syria only 
received 40% of the normal precipitation and Israel also experienced a record dry winter receiving <25% of 
normal total precipitation. (Mekonnen et al., 2015) 
 
The JRB is dependent on precipitation from the eastern Mediterranean mountain ranges. (UN-ESCWA & BGR, 
2013) The Upper Basin north of Lake Tiberias receives the largest annual precipitation up to 1 400 mm whereas 
in the Lower Jordan Basin has an average annual precipitation rate at 100 mm (AQUASTAT;FAO (e), 2009). A 
number of climatic models predict that the Levant –Syria, Lebanon, Palestine and Israel, will be mostly affected 
by changes in precipitation in the whole Middle East region. If there is a decrease in precipitation combined with 
higher surface temperatures in the Eastern Mediterranean then the Lower Jordan River will have a decreased 
water availability and water deficit. (Sowers et al., 2011; Alpert et al., 2008)  
 
In relation to climate change, temperature is perhaps the most recognizable factor causing challenges around the 
globe. Increasing temperature in the Middle East region will most likely be significant due to high solar radiation 
and due to the heat absorbent soils in the region. Together they will increase the probability of elevated 
temperatures. The average annual temperature in the JRB is around 18 °C. Still, temperatures during August lie 
at 26°C up to 30°C in the hottest areas of the basin. (AQUASTAT;FAO (e), 2009) Through the UN-LAS 
Regional Initiative for Assessment of the Impact of Climate Change on Water Resources and Socio-Economic 
Vulnerability in the Arab Region (RICCAR) projections show that the changes in temperature during the period 
of 2011-2041 will range between 0-2°C, according to their maximum and average scenarios. However, further in 
the future between 2041-2070 there are differences between the maximum and average scenarios, the former 
scenario exhibiting temperature changes rising by up to 3-4°C and the later scenario indicating changes of 1-2°C. 
(UNEP/ROWA, 2015) 

5.2. Transboundary water management in the Jordan River Basin  
The basin has, as mentioned earlier, five riparian states, which are dependent on its water supply. Early on, 
already in 1913, there were discussions between the states to develop a water sharing strategy. Several plans 
have been proposed or devised since then but no plan has fully been competently adhered to. The Johnston plan, 
which came in 1955, devised allocations of water in the whole basin to all the riparians. However, the plan was 
never signed and was left behind. (AQUASTAT;FAO (e), 2009) It was not until the beginning of the 1990s 
when bilateral water agreements concerning provisions for water allocation were completed between Israel and 
Jordan and Israel and Palestine.  
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Figure 6 – Chronology of the Jordan River Basin. Source: (AQUASTAT; FAO (d), 2015) 

5.2.1. Israel-Jordan Peace Treaty 
Water resources were the last and most controversial issues agreed upon during the peace negotiations between 
Israel and Jordan (Giordano & Wolf, 2015). The peace treaty between the states was signed on the 26th of 
October in 1994 and included articles on security, economic relations, refugees, displaced persons, environment 
and water among many more. The treaty handled water issues under article 6 and Annex II. (Treaty of Peace, 
1994) 
 
Article 6 declares the parties water rights (§1) and describes that there is an understanding that the current water 
situation in the basin is insufficient to meet their needs (§3). The parties recognize that more water can be 
achieved through cooperative measures, “including projects of regional international co-operation”. Both parties 
have right to allocations of water from the Jordan River, Yarmouk River and Araba/Arava groundwater. (Treaty 
of Peace, 1994) 
 
Under §4 the parties declare “water issues along their entire boundary must be dealt with in their totality, 
including the possibility of trans-boundary water transfers”. To improve the quantity of water resources the 
parties declare that they will cooperate in transferring information and conduct joint research on the development 
of water related issues. The parties understand that cooperation on water related issues is of benefit for both 
parties and that they should work together in the following fields: development of existing and new water 
resources, prevention of contamination of water resources, mutual assistance in the alleviation of water shortages 
and information sharing and joint research on water related subjects. (Treaty of Peace, 1994) 
 

5.2.1.1 Water allocation in Israel-Jordan Peace Treaty 
Annex II declares under Article 1 the water allocation provisions from the Jordan River and the Yarmouk River. 
 
Concerning water from the Jordan River, article 1 declares certain distinctions for water supply during different 
periods of the year. During the summer period, between 15 of May to 15th of October, Israel is bound to transfer 
20 million m3 of water to Jordan from the Jordan River. During the winter period of 16th of October to 14th of 
May, Jordan is entitled to store a minimum average of 20 million m3 of the floods for own use. If there is excess 
floods which are not “usable and that will otherwise be wasted” both parties are allowed to benefit from these. 
(Treaty of Peace, 1994) 
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Additionally, Jordan is entitled to 10 million m3 annually of the approximately 20 million m3 of desalinated 
water from saline spring water diverted to the Jordan River. According to article 1, Israel will also explore the 
possibility of financing the operation and maintenance costs until the facilities are in place. (Treaty of Peace, 
1994) In exchange, Israel was given the permission to drill wells and pump 10 million m3, additional for the 
water being extracted for Israeli farmers on land, which is under Jordanian sovereignty (Sosland, 2007; Haaretz, 
1997). 
 
Water from the Yarmouk River directly supplies both countries with water. Israel is entitled to pump 12 million 
m3 from the river during the summer period, between 15 of May to 15th of October, and Jordan is eligible to the 
rest of the water flow according to the agreement. For the winter periods, 16th of October to 14th of May, Israel 
can pump 13 million m3 and Jordan uses the rest of the flow with the provision that Jordan accepts that Israel can 
pump an additional 20 million m3 from the Yarmouk River in the winter. This is a compromise due to Israel’s 
transfers of water to Jordan in the summer periods from the Jordan River. Furthermore, if there is an excess of 
floodwater that will go unused downstream of point 121/Adassiya Diversions, then both countries may use the 
water to reduce waste. (Treaty of Peace, 1994) 
 

5.2.1.2 Cooperative elements 
Under article 1 and “Additional Water”, both Israel and Jordan commit to collaborate on finding additional 
sources to supply Jordan with supplementary quantities of water, 50 million m3 per year, of drinking water 
quality. The task is appointed to the Joint Water Committee (JWC) to develop a plan, within a year of the 
adoption of the treaty, to supply Jordan with more water. The plan will then be handed over to the respective 
governments for further discussion and decision-making. (Treaty of Peace, 1994)  
 
Further cooperative measures in the treaty are found under article 2 where declarations are made in terms of 
building a storage and diversion dam on the Yarmouk River. This project is perceived to “improve the diversion 
efficiency into the King Abdullah Canal” and to supply water to Jordan, and if possible also diversion of Israel’s 
allocation. (Treaty of Peace, 1994) 
 
The treaty includes additional cooperative measures. A measure concerns a joint construction of a desalination 
plant, which will add more water into the basin (Aggestam & Sundell-Eklund, 2014; Treaty of Peace, 1994). In 
2015 a plan to build a desalination plant was signed by the two parties, connecting water from the Red Sea to the 
Dead Sea. The project is sponsored by the World Bank and the plan declares that a desalination plant will be 
built in the Gulf of Aqaba and will supply the countries with at least 80 million m3 of water annually. The 
Israelis will buy up to 40 million m3 of water and the water from the plant will supply both Israel and Palestine 
and the Dead Sea. (Justice, 2015) 
 

5.2.1.3 Water quality and protection 
Under article 3 regulations concerning water quality and protection are declared. The parties agree on 
undertaking measures within their own jurisdiction on issues of pollution, contamination, harm and on illegal 
withdrawals of water from the shared water of the Jordan River and Yarmouk River. The parties are individually 
responsible for protection of the water systems within their own territory. They are also responsible for that the 
water they supply each other with is not polluted or contaminated. The JWC will be appointed the task of 
establishing stations to monitor the quality of the water in the basin. Furthermore, the water quality shall be 
secured by a prohibition of wastewater disposal from municipal and industry in the Yarmouk or Jordan River 
without being treated to allow for agricultural use. (Treaty of Peace, 1994)    
 

5.2.1.4 The Joint Water Committee and its practices 
Under article 7 of Annex II the prerequisites for the JWC are established. Both parties will specify the work 
procedures of the Committee and the frequency of their meetings. The JWC can invite experts and advisor “as 
may be required”. The committee will be comprised of three members from each country and will have the 
permission to form sub-committees and delegate technical tasks. Thus, the sub-committees will include a 
northern and a southern sub-committee. (Treaty of Peace, 1994) 
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According to reports concerning the proceedings of the JWC between Israel and Jordan the meetings are highly 
professional and there are three government officials from each country. The communication is direct and they 
speak freely with each other during the meetings. Still, there are disputes and a solution to this is that the 
meetings tend to focus more on the technical issues rather than sensitive political issues. Decisions in the JWC 
are made unanimously. Two of the functions of the JWC are to undertake monitoring inspections and to have 
conflict resolution mechanism in place. However, reports show that there is difficulties with monitoring since it 
is the members state themselves who give permission to make visits to specific locations. Also, there are no 
conflict resolution mechanisms in place. (UN-ESCWA & BGR, 2013) 
 

5.2.1.5 Incidents after 1994 
There was a minor crisis in 1997 when tensions rose between King Hussein of Jordan and Israel’s Prime 
Minister Benjamin Netanyahu concerning the interpretation of the paragraph on finding additional sources to 
supply Jordan with additional water of 50 million m3 per year. Jordan was determined that there should be an 
immediate transfer, though the water was initially to be acquired from two internationally financed dams located 
in Jordan. However, none of the countries acquired the finances for the project. (AQUASTAT;FAO (e), 2009)  
The issue was in the end settled through Israel making an interim measure to supply Jordan with an additional 
25-30 million m3 of water per year from Lake Tiberias. (Rosenthal & Sabel, 2009) Although the solution was 
provisioned to last three years, until a desalination plant was constructed (AQUASTAT;FAO (e), 2009).  
 
Between 1998 and 2000 Israel suffered from a severe drought (Swain, 2012) and was unable to supply Jordan 
with water. In 1999 Israel made the decision to decrease water supplies to Jordan with 60%. This led to a sharp 
response from Jordan. (AQUASTAT; FAO (a), 2008) Water supplies were also decreased in 2004-05 from the 
Yarmouk River and Lake Tiberias to Jordan. During these years Jordan only received 119 respectively 92 
million m3 of water per year. (AQUASTAT;FAO (e), 2009) 

5.2.2. Israel and Palestine Interim Peace Agreement 
In 1995, Israel and the Palestinian Authority signed the Israeli-Palestinian Interim Agreement, often referred to 
as Oslo II, after several years of negotiations. During the negotiations the most difficult issue to come to an 
agreement on was the issue of water rights. Nonetheless, Oslo II accomplished finding a compromise concerning 
water rights and a number of other issues. (AQUASTAT;FAO (e), 2009) The status of water was however 
relegated to “final status” negotiations together with other controversial issues such as the city of Jerusalem and 
the right of Palestinians refugees to return (Giordano & Wolf, 2015). Annex III of the treaty declares provisions 
for a number of issues and article 40 concerns “Water and Sewage” issues. 
 

5.2.2.1 Water allocation  
Under Article 40 and section “Additional Water” water allocation quantities for the parties are described. §6 
declares that the estimated future water need for the Palestinian people on the West Bank will be around 70-80 
million m3 of water per year. Therefor Israel is committed to make available freshwater for the Palestinian 
immediate use. Both parties agree that during an interim period a total quantity of 28.6 million m3 is necessary to 
make available for the Palestinians. (The Oslo Peace Accord, 1995) 
 
Israel commits to supply an additional 1 million m3 of water per year to the Hebron and Bethlehem area, 0.5 
million m3 per year to the Ramallah area, 5 million m3 per year to the Gaza Strip and 1 million m3 per year to 
Nablus and the 0.6 million m3 per year to the Salfit area. Israel is also committed to build the required pipeline 
for Hebron and Bethlehem area. (The Oslo Peace Accord, 1995) 
 
Palestinians are in turn responsible for supplying Hebron, Bethlehem and Ramallah areas with water from the 
Eastern Aquifer, or other agreed sources on the West Bank, with 17 million m3 of water per year. The Nablus 
area is to receive an additional well for 2.1 million m3 per year. The Palestinians are also responsible for a new 
pipeline, which can transport 5 million m3 per year from the Israeli water system to the Gaza Strip. The water 
will be provided from desalination in Israel in the future. A pipeline that connects the Salfit take-off point to 
Salfit is to be constructed and also an additional well in Jenin area. However, the remaining estimated quantities 
for the Palestinian need – 41.5-51.4 million m3 of water per year, besides the above quantities, will be developed 
from the Eastern Aquifer and other agreed sources in the West Bank. The agreement states that Palestinians have 
the right to utilize this amount for domestic and agricultural needs. (The Oslo Peace Accord, 1995) 
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For these commitments to be successful and implemented, a permanent Joint Water Committee (JWC) is to be 
established by the two parties. The JWC is given a large role in the coordinated management of water resources 
and will be comprised by an equal number of representatives from both parties. (The Oslo Peace Accord, 1995) 
 

5.2.2.2 Cooperative measures 
Under article 40 and the section “Mutual Cooperation” the parties declare to cooperate on several regional 
issues, such as regional development programs and on water production and development related projects agreed 
on through the JWC within the framework of the joint Israeli-Palestinian-American Committee. Furthermore 
issues on water related technology transfer, research, development, training as well as setting standards are 
mentioned as cooperative areas. The parties also agree on “cooperation in the development of mechanisms for 
dealing with water related and sewage related natural and man-made emergencies and extreme conditions”. The 
relevance of cooperation concerning exchange of water data, involving results from reports, plans, studies and so 
on are also mentioned. (The Oslo Peace Accord, 1995) 
 

5.2.2.3 The Joint Water Committee and its practices 
Provisions for the JWC is established under article 40 and Schedule 8 of the agreement. The JWC is mandated to 
tackle all water and sewage issues on the West Bank through joint management, protection of the resource, 
cooperation and information exchange, conflict resolution on water related issues and regulation of the water 
supply. The JWC will be a permanent committee for an interim period. (The Oslo Peace Accord, 1995)  
 
The JWC will conduct decision-making through consensus and there are joint supervisory and enforcement 
teams subject to the Committee. The proceeding within the JWC concern holding joint meetings, write 
communications, have conversations and daily contacts. In 2011 the JWC had four subcommittees – the 
Hydrological Committee, the Committee on Water Projects, the Committee on Sewage and the Committee on 
Water Prices. These committees give authorization to a vide range of water related issues such as requests of 
drilling activities, water pipeline projects, the building of reservoirs, establishments of sewage treatment plants, 
water prices among other issues. (Tal-Spiro, 2011)  
 
The JWC has received criticism on the structure of the supervision and enforcement teams. According to Oslo II 
the teams are supposed to be collaborative and in the past the JWC had joint supervision and enforcement teams 
but today the teams are operating separately. The World Bank has raised hard critic towards the JWC due to this 
and claims that the body does not operate as a real institute for joint management. Another critic directed 
towards the JWC concerns the conflict resolution function within the Committee. There are yet no mechanisms 
for solving disputes. (Tal-Spiro, 2011; The World Bank, 2009) This is a problem since the decision-making is 
done through consensus and the parties make use of a veto right in a number of cases. Consequently, this has 
lead to Israel using their veto on a number of requests from the Palestinians to drill new wells and acquire 
additional water resources. (UN-ESCWA & BGR, 2013) 
 

5.2.2.4 Incidents 
The water situation in the Palestinian Territories is under stress.  There have been incidents of irrigation wells, 
which are pumping less than their quotas or not at all as a result of the urban expansion happening on some of 
the best agricultural lands. (AQUASTAT; FAO (c), 2008) Also, consequently due to the use of the veto right in 
the JWC the Palestinians have had difficulties when requesting permission to expand new wells or other water 
related projects (UN-ESCWA & BGR, 2013). 
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6. Analysis 

6.1. TWM mechanisms 
Observations have shown that in cases where there are treaties or river management institutions, which support 
the institutional capacity amongst states that share transboundary waters, there is a lower risk of arising conflicts 
erupting (Subramanian et al., 2014). In the case of the JRB, the treaties and river basin institutions build up a 
significant institutional capacity for managing the water resources in a collaborative and peaceful way. Both 
treaties refer to the Committees’ role in dealing with conflict management of water related issues. Also, the 
structures for the JWC are equally organized. Furthermore, the JWCs have the mandate of including other 
representatives in the decision-making processes by taking in expertise through consultations of experts. They 
also have the mandate to establish subcommittees on water related issues. These measures are typical TWM 
mechanisms involving not only political representation but also experts and other representatives (Earle et al., 
2010).  
 
Water agreements are considered to be critical in reducing poor management and decrease the possibilities of 
conflicts erupting on water related issues (Dinar et al., 2015; Brochmann & Hensel, 2009). Still, if agreements 
have unclear implementation mechanisms or unspecified allocations the water management situation puts 
weaker parties of the agreement into an even more challenging position (Zeitoun et al., 2013).  
 
In both water treaties there are declared provisions and management structures declaring annual water 
allocations from the water resources in the basin. The responsibilities of the various parties are also described.  
The water allocation provisions in the Israel-Palestine agreement declare estimated quantities to be supplied by 
the Israeli. However, there are no specifications from where the water will be diverted for the Palestinians usage. 
The mandate of the JWC is declared to be permanent but only during an interim period. How long the interim 
period will last is not acknowledged. Furthermore the Committee is declared to have a lot of power in the 
management of the water resources. The JWC is supposed to operate jointly and collaboratively with both parties 
represented on tasks such as supervision and enforcement. Yet, there has come criticism towards the JWC, 
specifically towards the joint management stating that the JWC does not operate in the way it is declared in the 
water agreement. The JWC has the decision-making mandate on authorization of a large variety of water related 
issues, such as drilling wells or building reservoirs. In some of these cases, the parties in the JWC also have a 
veto right. The World Bank has criticized the JWC for using the veto right abundantly. For example, Israel has 
used the veto against proposed Palestinian projects in a number of cases concerning acquiring new water 
resources. This sheds light over the conditions and structures within the Israel-Palestine agreement and indicates 
that the former is in a weaker position in the JWC. Israel has a strategic control in terms of water resources and 
can be considered to be a hegemonic riparian. The unequal power asymmetries between the parties and unclear 
provisions within the agreement weaken the joint management potential of the JWC.  
 
TWM mechanisms within water treaties consider regulations on water quantity, water quality, hydrological 
events and dynamics in various ways (UN Water, 2008). The Israel-Jordan treaty affirms seasonal allocation 
provisions from the Jordan River and Yarmouk River to both parties. The allocations proclaim that Israel has a 
responsibility to supply Jordan with 20 million m3 of water from the Jordan River in the summer and during the 
winter period Jordan can store a minimum average of 20 million m3 of the water floods from the river. Further 
on, Jordan is entitled to 10 million m3 of desalinated water from the saline spring diverted into the river and the 
Yarmouk River is declared to directly supply both parties. Israel can pump 12 million m3 during summer and 13 
million m3 during winter. Jordan is declared to be eligible to the rest of the waterflow during the summer and the 
winter from the Yarmouk River. Although the treaty describes seasonal allocation provisions, there are no direct 
indications made to the provisions based on climate variability. Furthermore, the treaty does neither mention 
hydrological conditions, dynamics in the region nor assert flexibility mechanisms.  
 
The Israel-Palestine agreement states that 28.6 million m3 of water needs to be made available for the 
Palestinians consumption during an interim period. Still, the annual consumption is estimated to be at 70-80 
million m3 per year on the West Bank, according to the agreement. The water allocation provisions for the 
agreement solely concern provisions for Palestine from Israel, not the opposite, to a number of cities on the West 
Bank. Additionally, Israel commits to be responsibly for building a pipeline between the cities Hebron and 
Bethlehem. There are declared provisions for Palestine’s own responsibilities in terms of water supply. The 
agreement states for example that Palestine is responsible for the water supply to the Hebron, Bethlehem and 
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Ramallah areas with water from the Eastern Aquifer. Besides water allocation provisions declared from Israel to 
Palestine, the remaining quantities of 41.5-51.4 million m3 of water per year will be developed from the Eastern 
Aquifer and agreed sources in the West Bank. The agreement poses specific conditions for water quantities 
though there are no references to hydrological events or dynamics of the condition of the water resources in the 
region. In some cases there are no declaration from where the water will be diverted. Similarly to the treaty 
between Israel-Jordan, the agreement makes no reference to climate variability, climate change or flexibility 
mechanisms.  
 
As declared by Falkenmark & Jägerskog, TWM agreements are often part of larger agreements and include 
limitations and structures concerning other focus areas (Falkenmark & Jägerskog, 2010, p.158). In this case, both 
treaties are part of larger agreements – the peace treaties between the states. This makes the water treaties part of 
a larger contextual situation that is potentially highly sensitive to address. The basin has experienced a number of 
water related conflicts in the past, which sheds light over why water was one of the controversial issues during 
the peace negotiations.  
 
Technological solutions are part of both water treaties and are given prioritization. The Israel-Jordan treaty 
emphasises on finding additional water resources and the possibility of transboundary water transfers. 
Supplementary mechanisms that are affirmed to be beneficial for the parties concern collective management, 
transferring information, joint research and regional international cooperation. In the Israel-Palestine agreement 
a similar cooperative notion is proclaimed in terms of sharing data, results from studies, plans and so on as well 
as cooperation in dealing with extreme conditions and man-made emergencies.  

6.1.1. TWM and climate variability  
De Stefano et al describes that changes in hydrological realities caused by climate change might impact on states 
water allocation abilities (De Stefano et al., 2012). Water scarcity has also been observed to be an instigator of 
violence at national and sub-national levels (Aggestam & Sundell-Eklund, 2014).  Historically, there have been 
several incidents when water allocation provisions were not fulfilled and tensions arouse between the parties. 
From the empirical findings of this thesis there are no reports on violence arising during the incidents though 
such circumstances probably occur.  
 
A closing basin is consequences of unsustainable diversion of water that causes the basin to be unable to perform 
its functions on a societal level (Falkenmark & Molden, 2008). In the basin the riparians are heavily dependent 
on the water supply from rivers and groundwater aquifers for agricultural production and domestic use. 
However, within the water treaties issues of high consumption and trends of depletion of the water resources in 
the basin are not addressed. The Israel-Jordan treaty only recognises that the water situation in the basin cannot 
fulfil their needs.  
 
The idea of incorporating flexibility mechanisms in water agreements is considered to be more appropriate when 
addressing climate change impacts on water variability (De Stefano et al., 2012). Yet, in the case of the JRB 
flexibilities are not explicitly addressed in the separate water treaties. In the Israel-Jordan treaty there are both 
fixed provisions and unspecified provisions for water allocation. For example, besides having declared 
provisions for water allocation based on seasonality, Jordan is entitled to provisions of water from the Jordan 
River and Yarmouk River after Israel has extracted its provisions. Jordan is entitled to the rest of the water flow 
after Israel has acquired its provisions. This solution, considering that climate change is predicted to cause 
impact on the future river flow variability and changing the runoff (De Stefano et al., 2012), puts Jordan in a 
highly vulnerable and insecure position. If the waterflow continues to decrease or change is variability there is a 
risk that Jordan will receive less water quantities than expected when signing the treaty. 
 
Water allocation mechanisms are considered to be problematic when they are based on multi-year averages of 
flows of water (Earle et al., 2010) and with climate change there is a potential that there will be changes in the 
timing of the water availability in the basin (Pohl et al., 2014). Climate change influences the predictability and 
stability of the waterflow and this has the potential to challenges the water allocation provisions between Israel, 
Palestine and Jordan and put pressure on the management situation. 
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Although climate change studies in the Middle East region are still inadequate (IPCC, 2014) and it is not certain 
how climate change will impact the various countries in the JRB, there is evidence of changes in the climate 
stability. In 2013-2014 there was a decrease in precipitation during the winter months in Israel. The precipitation 
was less than 25% of the normal precipitation that Israel receives in the winter. The same was observed in Syria 
during the whole year 2013-2014. Syria experienced a reduction of 60% of the normal precipitation annual 
precipitation during the year. (Mekonnen et al., 2015). Climate models that are available for the region project 
temperature rises between 0-4°C in various scenarios (UNEP/ROWA, 2015). How a temperature rise would 
affect the water supply is difficult to assess. Nonetheless, considering that Jordan already has low water 
availability per capita it is reasonable to conclude that there will be an even more significant water stress in the 
basin due to climate change impacts.   
 
The waterflow in the JRB is dependent on water recharge coming from the Upper Jordan River and Lake 
Tiberias, which are the most important water sources in the basin. These water sources are mainly controlled by 
Israel and the country is diverting water from Lake Tiberias for its own use through the National Water Carrier. 
In the Lower Jordan River, the Yarmouk and Zarqa River are the main suppliers of water. The water quality in 
the Lower Jordan River has become seriously deteriorated and the water is today polluted and contains to large 
extent sewage water. The countries extract water from different parts of the basin as well as divert different 
amounts. Jordan receives most of its water from the Lower Jordan River and has a consumption of 
approximately 290 million m3 per year of water from the basin. Israel diverts as mentioned water from the Upper 
Jordan River and Lake Tiberias at a level of around 580-640 million m3 of water per year. 

6.1.2. Conflicts 
According to Allan and Mirumachi, water resources become an issue of conflict depending on perception. When 
parties perceive natural resources as being scarce then the issue becomes more problematic and conflicts can 
erupt. (Allan & Mirumachi, 2010) Disputes over water resources and water allocation, due to climatic variability 
or political reasons, have historically occurred at various times in the basin. The most important incident in the 
Israel-Jordan case lead to high political tensions during the 1998-2000 drought when Israel choose to reduce the 
water supply to Jordan with 60%. This event caused strong responses from the Jordanians and is an incident that 
shows why the water allocation provisions are fundamental to uphold. Jordan has the lowest annual precipitation 
in the basin and receives most of its water from the Lower Jordan River. Approximately 71% of the Jordan River 
Basin is located in Jordan and the largest external water sources supplying the country with surface water are the 
Jordan River and Yarmouk River. The Jordan River is highly polluted and the waterflow has been decreasing. 
The Yarmouk River supplies both Jordan and Israel with allocations of water but Israel diverts around 100 
million m3 from the Yarmouk River for its own consumption. Considering Jordan’s decreasing water availability 
per capita, decreasing precipitation and poor quality of the water in the Lower Jordan River it is clear that the 
country is dependent on the water allocations from Israel. The incident in 1999 exemplifies undoubtedly 
Jordan’s role of a downstream riparian that receives and controls the least of the waterflow in the basin. These 
conditions confirm the unequal power asymmetries between the parties.  
 
The water status in Israel is optimistic in relation to Jordan and Palestine considering that Israel has a natural 
recharge from precipitation of between 300-350 million m3 of water to the larger aquifers and in total Israel 
accumulates renewable water at a level of 750 million m3 per year. The majority is stored as groundwater (500 
million m3) and there is a partial recharge, which comes from the diversion from the National Water Carrier and 
Lake Tiberias. This transfer of water together with Israel’s ambitious plan to produce an additional 750 million 
m3 of water from desalinated water in 2020 makes Israel a strong hegemonic riparian in the basin. 
 
In article 6 §3 of the Israel-Jordan treaty the parties recognize that the current water status of the basin is 
insufficient supplying the needed quantities of water. Suggested measures to tackle water scarcity and improve 
water supply by hegemonic riparians are through extraordinary measures such as building dams and pumping 
groundwater (Allan & Mirumachi, 2010). These measures are evident in the JRB and they are declared 
objectives within the water treaties. This is a result of the securitization of water resources in the region. For 
example, the agreement between Israel-Jordan asserts plans of building storage capacity to divert water from the 
Yarmouk River for Jordan as well as implementing measures to possibly expand supply to Israel. Also, in 2015 a 
plan was signed by the parties to build a desalination plant with connecting capacity from the Red Sea to the 
Dead Sea, which will supply around 80 million m3 of additional water.  
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In the Israel-Palestine water agreement, which is an interim agreement, the water rights for the Palestinians will 
reach a final status in the final water agreement between the parties. When issues like water accounting and 
water rights are uncertain the responses tend to satisfy a larger quantity of users and suggested solutions tend to 
focus on increasing hydraulic works and technological inventions which are a more short term response to the 
manage water supply (Falkenmark & Molden, 2008). In the Israel-Palestine agreement, development of 
infrastructure for water is mentioned however there is no direct emphasis on technological inventions. Palestine 
uses groundwater resources and the aquifers are overexploited. Still, Palestine has a large quantity of 
groundwater in relation to Israel and Jordan and has an amount of renewable water resources at 72 million m3. 
Nevertheless, the country is vulnerable in relation to Israel since it is highly dependent on water allocations from 
Israel. Palestine is also dependent on the approval of Israel in the JWC for water development project in the 
country.  

6.2. Conclusions 
Climate change is a threat to water management due to its impacts on the stability and predictability of water 
ecosystems. These effects can lead to changes in timing of the water availability and have an impact on the 
storage ability. These implications can result in unsustainable management of the JRB and cause grave socio-
economical and political consequences in the basin. The projected climate change impacts in the basin seem to 
have the potential to decrease precipitation or increase the variability of the rainfall, which make water resource 
planning more challenging. Observations already show less rainfall in the region and in the long term this will 
cause a further decrease in the surface water runoff and decrease the levels of recharge in the groundwater 
aquifers. What becomes evident from the findings is that both water treaties do not explicitly mention climate 
variability or climate change. These provisions seem to be shelved by concerns of domestic water demand and 
from where the water allocation will be provided.  
 
The water agreements do include relevant TWM mechanisms such as quality, quantities, cooperation and the 
protection of water resources. However, none of the agreements elaborated on issues such as the use of 
hydrological data, changes in waterflow or climate change implications. Although, they address transfers of 
knowledge, information and cooperation on management, there are still unclear descriptions of the structures of 
the JWC. With increasing climate change impacts there will be reason to increase the collaboration and joint 
management and from the findings of this thesis climate change will likely put pressure on the JWC in finding 
solutions for water allocation provisions. These dynamics will require a sufficient joint management that can 
handle conflicts. However, the water agreements are unclear on conflict resolution mechanisms and on the 
structures of the JWC, which makes it difficult to assess if the capacity of the JWC is adequate.  
 
The empirical findings show that the TWM structures in the JRB have a limited capability in managing changes 
in waterflow induced by climate change. The structures of the water agreements lack flexibilities in terms of 
water allocation, conflict resolution and waterflow mechanisms. Consequently, the agreements are also bilateral 
– making them less influential and sustainable in managing the water resources.  
 
Furthermore, the political power asymmetries seem to reflect the management outcomes in the basin, in terms of 
water allocation and water development. The unequal balance is both visible within the agreements and in other 
empirical findings related to the diversion of water in the states. Climate change will potential impact on the 
cooperation and is likely to increase tensions among the states since diversion of water is a securitized issue of 
high national importance. Still, there are declared ambitions in terms of building hydraulic works and further 
cooperation on water resources in the basin, which is a positive sign for the future. With increasing climate 
change impacts cooperative structures and platforms will be valuable in reducing tensions and finding ways to 
tackle challenges jointly. 

7. Discussion and reflections 
The water demand is intensifying due to the region’s increasing societal development and population growth. In 
the near future, the exhaustive water use together with less runoff will cause extreme pressures on the river basin 
and there is a risk of the basin becoming closed. Also, the increasing climate change impacts in the basin will 
most likely decrease the water availability in the future. The basin has historically not been able to fulfil all of 
the allocation commitments for societal needs and empirical findings show the water levels of several of the 
aquifers are dropping closer to depletion. On the Gaza Strip, the depletion has already now caused saltwater 
intrusion, which is contaminating the groundwater aquifers. Simultaneously the water level in the Dead Sea is 
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also decreasing at a rate of 85 cm/year. These conditions put extreme pressure on water governance mechanisms 
in the basin and especially on the river basin institutions. There is a valid reason for the World Economic Forum 
to raise a warning flag concerning shared water resources because the issue of water governance has regional 
affects. In the Middle East, climate change has the capacity to create an unliveable environment with increasing 
desertification spreading and water resources diminishing. The reality of fleeing because of violent conflicts and 
wars will probably come to change in the future and we will probably see climate refugee leaving their homes 
due to climate change impacts in the region.  
 
TWM has an important role in securing regional peace, inducing cooperation and sustainable management 
between the states. The case of the JRB shows directly how complex it is to build management strategies and 
provisions for cooperation where there are political tensions and a lack of trust between the states. Although, 
water agreements and river basin institutions in place there are foundational issues that seem to be jeopardizing 
the future management of the JRB. A major challenge for a sustainable management is that there is no 
multilateral water basin agreement or institution in the basin. There are only bilateral agreements between the 
states, which makes the management less efficient since it only concerns a small portion of the basin and does 
not overview manage all of the measures taken all in the basin.  
 
For there to be a more sufficient management between Israel, Jordan and Palestine a major obstacle is the water 
agreements. Today, the agreements have fixed water allocation provisions and are not adaptable to challenges of 
climate change. Also, addressing provisions in the water agreements becomes harder when they are part of a 
larger agreement. The water agreements ought to be separated from the peace treaties for the simple reason that 
having the water agreement within the peace treaties makes the possibilities of adapting to climate change or 
adding flexibility mechanisms limited. Finalizing the structures and provisions of the water agreements were part 
of a larger peace negotiations process between the states, which makes the subject of changing the agreements 
provisions probably very sensitive to address.  
 
Nevertheless, climate change will increase disturbances in the waterflow and cause problems in reaching the 
water allocations due to increased variability and less precipitation in the future. These realities indicate that 
supplementary TWM mechanisms, such as flexibilities and conflict resolution mechanisms, should be adopted 
and settled immediately. The current TWM structures are a solution to this situation since they are already 
established platforms for cooperation and sharing knowledge. Therefore, the parties ought to take the 
opportunity to sit down and elaborate on how they can construct new flexibilities to secure a sustainable 
management of the water resources in the basin despite future pressures from climate change. It is fair to say that 
where there are a lot of political tensions, TWM has the ability to pave a way towards a more sustainable 
management of shared water resources – if it can adapt to new dynamical challenges.  
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