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Abstract 
 
The purpose of this paper is to analyze two conceptual river basin optimization models, 
the Water Allocation System (WAS) and the Transboundary Waters Opportunity (TWO) 
Analysis. The interest in this subject stems from two considerations: the asymmetrical 
relationship between Israel and Palestine over the shared waters of the Jordan River basin, 
and the potential for water resources in the basin to be distributed in a fair and equitable 
manner. Through an analysis of the two models, the paper will pose the question: to what 
extent does the outcome of the WAS and TWO models result in a fair and equitable 
allocation of water for Israel and the Occupied Palestinian Territories? 
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“We are as dependent on fresh water for life as our ancient ancestors were. But many do 
not seem to be aware that this precious resource is disappearing. The clock is ticking, but 
they do not know it” (Barlow and Clarke 2002: 5). 
 

Chapter I  
Introduction 

 
1.1: Water Resources in the Middle East 
 
Water scarcity is now a reality in many countries and regions of the world, and nowhere is 

this more evident than in the Jordan River basin – a basin that is neither sustainably nor 

equitably utilized at present. The Jordan River supplies Israel, Jordan and Syria with 

much of their water, but in the last 50 years, has lost almost 90 per cent of its annual flow, 

from 1.3 billion cubic meters to less than 100 million cubic meters per year (State of 

Israel 2005).  Of the five riparians of the Jordan River, Palestine suffers from the lowest 

access to water, with approximately 70 meters cubed per person per year (henceforth: 

m3/per/yr) – only 20% of that which their Israeli neighbours enjoy (Phillips et al 2006).   

 

Institutionalized practices of state management over water resources are increasing in 

number in reaction to dwindling water resources. Practices such as ‘integrated water 

management’, ‘hydrological unity’, ‘ecosystem approach’, and ‘human rights’ provide 

guidelines for the allocation, use, management, and conservation of shared groundwater 

resources (Elver 2004: 442). However, they have yet to be as widely and formally 

accepted internationally as customary international law (Elver 2004: 442). This article 

will discuss international water law as a framework in which to evaluate two water 

optimization models in the context of shared water resources between Israel and Palestine. 

 

Through analysis of the Water Allocation System (WAS) model and the Transboundary 

Waters Opportunity (TWO) Analysis, this study uses a theoretical framework based on 
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fairness and equity under international water law to ask the question: to what extent does 

the TWO Analysis and WAS Model result in a fair and equitable water allocation 

between Israel and Palestine? 

 

In the process of answering this question, the paper shall suggest that academic debates of 

fairness and equity should not overshadow the very real and urgent demand for a 

minimum amount of water to be made available to Palestinians in order to avert or 

compound a presently unfolding humanitarian crisis in the Occupied Palestinian 

Territories.  

 

1.2: Relevance of Research and Importance of Topic  
 
The challenge and hope of this research is to provide a critical analysis of the TWO 

Analysis and WAS models which can be employed by parties interested in using the 

models in future cases. Careful scrutiny and analysis of any project which has the 

potential to affect the lives of millions is important, and it is hoped that the paper is the 

first of many to critically look at the TWO Analysis and WAS model under the lens of 

fairness and equity.  It is because of the critical nature of the problem, and the hope that 

each model aims to alleviate the problem, that motivates this research. 

  

1.3: Structure of paper 

The literature review in chapter 2 will analyze principles pertaining to fairness and 

equitable resource allocation, drawing on precedents from academic theories and 

international water law.  This will develop the theoretical framework for the paper. A 

comparative analysis of the WAS and TWO Analysis models proposed for allocation of 

water between Israel and Palestine in the Jordan River basin will be provided in chapter 3. 

Following this, chapter 4 will discuss the methodology used for data collection, followed 
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by a discussion of the case study in chapter 5.  Finally, an analysis of the case study and 

findings of the research is presented in chapter 6, and concluding remarks in chapter 7. 
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Chapter II  
Literature Review 

 
2.1: Introduction 

This chapter uses a variety of academic articles to establish a basis from which to 

understand the conceptions and principles of fairness and equity as pertaining to 

customary international water law. Before applying international water law to the WAS 

model and TWO Analysis, the ambiguity over the meaning of fairness and equity within 

international water law must be addressed. 

 
2.2:  Confronting Ambiguities 
 
The study of the fair outcome of agreements is extremely complex. Establishing a clear 

definition of key terms is more difficult than simply applying dictionary explanations.  

Terms such as ‘equitable utilization’, ‘equity’ and ‘fairness’ all suffer from meaning 

different things to different parties applying the concept to different situations (Albin 

2003: 371). As Barrett (1994) acknowledges, such terms entail a sense of ambiguity and 

there exists “no definitive and concrete understanding of what [they] imply” (Barrett 

1994: i). This is supported by Albin (2003: 370) who states the absence of any 

“overarching standard which defines fairness in concrete situations” resulting in moral 

ambiguity of the term (Albin 2003: 370).  

 

However, it can be argued that ambiguity serves a purpose, as it can be used intentionally 

as a ploy to allow disputes between parties to come to a temporary close, despite failing to 

achieve any concrete, lasting solution (Fischhendler 2008: 112). On the other hand, it can 

also lead to a situation where critical issues have not been resolved, resulting in 

deterioration of relations between parties during the implementation and management 

phases of agreements (Fischhendler 2008: 132). The result of ‘moral ambiguity’ over key 

concepts can be illustrated by the Israeli-Palestinian Liberation Organization (PLO) 
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negotiations over water during the 1990s, which greatly reflected the disagreement over 

what principles of justice and fairness apply to water rights, and the ‘equitable utilization’ 

of water resources (Albin 1999: 343).  The eventual result, as is well known, was the 

collapse of any permanent and final status agreement of joint water control and a fair and 

equitable water allocation to the Palestinians. If the Israelis had no genuine interest in 

reaching any final status agreement, then ambiguity over key terms indeed served as a 

ploy for the continuation of the status quo in water management and allocation. 

 

2.3: On Fairness and Equity  

Because of the variety of meanings attributed to each key term, a review of different 

understandings and meanings was conducted to get a broad sense of what each term 

implies and where it is used most concretely.  

 

On Fairness 

In its broadest sense, fairness can be understood as “an action with a kind intention, and 

likewise, as unfair if the intention is hostile” (Rabin 1993 cited in Fehr and Schmidt 1999: 

820). Fairness can also be understood as ‘self-centered inequity aversion, whereby 

considerations of altruistic behaviour are absent, and indeed would be in contradiction, 

and focus on the material payoff in relation to the payoff of others (Albin 2003: 368; Fenr 

and Schmidt 1999: 819).  Yet a third understanding of fairness can include three 

possibilities: outcomes should be equal for all, rewards should be divided based upon 

effort expended, and awards should be divided up according to merit (Laczniak and 

Murphy 2008:7).  

 

Albin (2003) helps us in applying the concept of fairness within the negotiation process. 

First is the notion of ‘fair input/fair hearing’, which maintains that all parties must have 
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the opportunity to present their case, positions and interests, and there must be an ‘open 

and impartial review of all facts about the issues (380). Albin’s second criteria is ‘fair 

play’, whereby parties voluntarily agree to the rules of the negotiations, adherence to such 

rules, to provide truthful information about “positions, interests, alternatives and their 

implications’, and an ‘obligation to negotiate’ in good faith” (2003: 380).  However, these 

criteria do not take into consideration two important issues within negotiations: a situation 

where unequals negotiate will not necessarily result in an optimal agreement for 

everyone; and a negotiation cannot be considered just and fair simply because it was 

agreed by the parties – both of which must be taken into consideration (Albin 1999: 357).  

 

Fair Allocation of Goods 

In terms of the allocation of certain goods under negotiation, the allocation procedure can 

be considered fair “to the degree that it satisfies certain desirable properties, and it enables 

each player to achieve a certain level of satisfaction” (Carraro et al 2005: 40). Desirable 

properties are considered to be: “proportionality; envy-freeness (if a party has no desire 

for the bundle of another (Konow 2003:1204); efficiency; equitability (determining if 

ones valuation of goods is equal to that of ones opponents); and invulnerability to 

manipulate” (Carraro et al 2005: 40).  However, despite these desirable properties, 

concepts of fairness still rely on subjective interpretations of outcomes, based on variables 

such as social context, background, entitlements, etc., thus making the reference point to 

which outcomes are compared beholden to subjective interpretations as well (Carraro et al 

2005: 39). This makes perceptions of fairness critical to the negotiation process in two 

ways: the division of resources must be perceived as fair, and the “potential allocation 

rules must be perceived as ‘equitable’ and ‘envy-free’ by all parties (Carraro et al 2005: 

40) for an agreement to hold. 
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On Equity 

As with concepts of fairness, principles of equitable allocation are extremely difficult to 

define, due in large part to the multitude of variables that must be taken into account 

(Mimi and Sawalhi 2003: 451). In discussions of transboundary water agreements, equity 

is associated with the notion of ‘equitable and reasonable utilization’, central to the 1997 

UN Convention on the Law of Non-navigational Uses of International Watercourses and 

the 1966 Helsinki Rules on the Uses of the Waters of International Rivers, which 

pioneered considerations of equitable allocation into international transboundary water 

regulations.  However, it is important to make a distinction between ‘equality of rights’ 

and ‘equitable utilization’ of water resources, two separate but often mistakenly identical 

concepts. Equality of rights is the sovereign equality of states; that is, each state is entitled 

to their sovereign right to use the water of a transboundary watercourse (Kaya 2003: 89). 

This should not be mistaken as synonymous with a division of waters between riparian 

states in identical portions (Kaya 2003: 90). Equitable utilization of an international 

watercourse refers to the manner in which the resource is utilized, taking into account a 

non-exhaustive list of relevant factors and circumstances, listed in Article 6 of the 1997 

Watercourse Convention (Kaya 2003: 92).  However, Kaya (2003: 95) argues that it is 

extremely difficult, if not almost impossible to measure some of them. The distinction 

between the two concepts can be made more clearly within a discussion of water 

allocation processes, of which we will now turn. 

 

In relation to water allocation processes, equitable utilization broadly means, “water 

resources within a river basin should be fairly shared by all of the stakeholders” (Wang et 

al 2007: 799), consistent with the equality of rights shared by sovereign nations (Elumsa 

2004: 231). It would be unreasonable for two unequal states (unequal in terms of power, 

need, prior use, ability to efficiently utilize the resources), with diverging history, climate, 
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population, and levels of development to be allocated an equal proportion.  This is 

intuitive and appears to be supported by Mimi and Sawalhi (2003: 452), who argue that 

such a diversity of factors cannot be looked at in isolation, but should be considered 

together without any one being given priority over another. Young (1994: 3) reiterates 

this point that ‘equitable’ refers to “that which a given society considers to be appropriate 

to the need, status and contribution of its various members…in a given distributive 

situation”. This is important to consider for our case study, as the models demand that the 

states involved define principles of equity and fairness considering a diversity of factors 

unique to each case, and within a framework of cooperation and mutual respect. 

 

Equity in Reality 

Applying the aforementioned argument, under a Permanent Status agreement between 

Israel and Palestine, it is clear it would not be fair and equitable for all the waters shared 

between the two states to be equally split down the middle, due to a divergence in need 

and ability to absorb such amounts between the two states.  Kaya (2003) states that it is up 

to the riparian states to determine the level of cooperation in applying the principle of 

‘equitable utilization’. However, Barrett (1994) admits that the concept of ‘equitable 

utilization’, as emphasized by international water law, entails the same ambiguity 

surrounding equity and fairness, and holds no concrete and refined definition (Barrett 

1994: i). To counter this claim, it must be emphasized that concepts of fairness and equity 

must be defined by the states in negotiation over a transboundary watercourse, as any 

imposed definitions would most certainly fail to take into consideration all the relevant 

factors.  

 

Shuval (1992, 2000) provides a quantifiable amount for the fair and equitable allocation 

of water in the Jordan River basin, in which the current volumetric allocations proposed 
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would be an equal split between Israel and Palestine (Phillips et al 2006: 146). The 

volumetric amounts proposed for both Israelis and Palestinians involves the allocation of 

125m3/per/yr (about 342 liters/person/day) for all purposes other than agricultural use 

(Phillips et al 2006: 146).  Interestingly enough, this is also the Minimum Water 

Requirement (MWR), which is needed to maintain a reasonable level of social and 

economic life and to meet vital human needs (Shuval 2007: 3). The justification behind 

this amount is to provide a starting point for an equitable allocation between the two 

states. This would utilize about 1,300 million cubic meters a year (henceforth: mcm/yr) 

between the combined populations of Palestine and Israel for all uses except agriculture, 

and would amount to about 53% of the total water resources available in any given year 

(Phillips et al 2006: 147).   

 

Although the author of the paper agrees with the 125m3/per/yr as the starting point for 

negotiations, this does not address asymmetries in water needs and current water use 

between the two states, nor the current infrastructure in place in Palestine to support 

additional volumes of water. Any vast increase of water available to Palestine, through a 

centralized distribution system, must be accompanied by corresponding infrastructure 

development, to handle the influx of greater quantities of water. In terms of principles of 

‘fairness’- which should most definitely guide any negotiation- the allocation of water 

split between Israel and Palestine in equal amounts would not result in a fair outcome, as 

the properties of proportionality and envy-freeness would not be satisfied (Konow 2003).  

This is clear given the well known political cleavages between the two parties.  

 

However, in reality any increase in water allocated to the Palestinians would most 

certainly be carried out during a transition period, when new infrastructure is developed to 

handle an increase. This would give the Israelis a chance to replace any reallocated water 
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with ‘new water’1 resources, thus increasing the total amount of water available over time 

as a result. This is key to both the WAS and TWO Analysis, given that central to each 

model is the creation of ‘new water’ for Israel and a reallocation of existing water 

resources to the Palestinians, satisfying a positive-sum outcome scenario. 

 

 
2.4: International Water Law 
 
International water law plays an important, and critical part in any evaluative criteria for 

water allocations because the principle of equitable utilization (a key principle of 

international water law) is universally accepted as basic to the management of water of an 

international drainage basin (International Law Association 2004).  International water 

law is used in the paper as the evaluative criteria for the models because of its prominence 

in Permanent Status negotiations, and because of the support of the United Nations and 

world community for customary international water law (Palestinian Water Authority 

2008). 

 

Many argue that ‘any allocation [of resources] of any portions should be based on the 

principles of international law’ and ‘available tools and rules have to be applied to 

achieve this goal’ (Asheesh 2007: 247). Two legal codes on the use of shared water 

resources have been drafted so far, though neither is binding (Gray and Dolatyar 2000: 

38; Phillips 2006: 13). The 1966 Helsinki Rules on the Uses of the Waters of International 

Rivers was the first legal code, and embodied notions of “reasonable and equitable 

sharing of water resources and recognized the ‘international drainage basin’ as a 

fundamental concept for formulating international water law” (Gray and Dolatyar 2000: 

38). However, the contestability of terms such as ‘reasonable’ and ‘equitable’, among 

                                                        
1 ‘New Water’ refers to “additional volumes of fresh water that can be introduced to the hydrological 
cycle, through various means” such as desalination, wastewater reuse, or bulk importation of fresh 
water (Phillips 2008: 11) 
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other reasons, prevented the implementation of the Helsinki Rules as the legal basis for 

dealing with international watercourses (Gray and Dolatyar 2000: 38).  The second legal 

code to be drafted was the 1997 UN Convention on the Law of Non-navigational Uses of 

International Watercourses. Within this framework, Article 5 deals with the issues of 

reasonable and equitable utilization of shared watercourses, calling for states to consider 

the following:  

  
“1. Watercourse States shall in their respective territories utilize an 
international watercourse in an equitable and reasonable manner. In 
particular, an international watercourse shall be used and developed by 
watercourse States with a view to attaining optimal and sustainable 
utilization thereof and benefits therefrom, taking into account the interests 
of the watercourse States concerned, consistent with adequate protection 
of the watercourse” 

 
“2. Watercourse States shall participate in the use, development and 
protection of an international watercourse in an equitable and reasonable 
manner. Such participation includes both the right to utilize the 
watercourse and the duty to cooperate in the protection and development 
thereof, as provided in the present convention” (United Nations 1997: 4).  
 

And Article 6 lists several factors relevant to the equitable and reasonable use of shared 

water resources: 

 
(a) Geographic, hydrographic, hydrological, climatic, ecological and other 
factors of a natural character; 
(b) The social and economic needs of the watercourse States concerned; 
(c) The population dependent on the watercourse in each watercourse 
state; 
(d) The effects of the use or uses of the watercourse in one watercourse 
State on other watercourse States; 
(e) Existing and potential uses of the watercourse; 
(f) Conservation, protection, development and economy of use of the 
water resources of the watercourse and the costs of measures taken to that 
effect; 
(g) The availability of alternatives, comparable value, to a particular 
planned or existing use (United Nations 1997: 5) 

 
 

 
Both Article 5 and 6 outline very broad, and non-exclusive factors for the fair, reasonable 

and equitable utilization of a shared watercourse. Despite this, an advanced thinking of 
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shared water concerns is illustrated, giving legitimacy to their application as evaluative 

criteria for the case study.  

 

Several limiting factors of international water law and the ILC principles must be 

highlighted in order to understand the limits of applying such principles to the case study. 

First and foremost is the question of ambiguity inherent within the principles itself, and 

what is actually meant by such terms as ‘equitable use’, or ‘appreciable harm’? As 

established above, such terms can be interpreted in a variety of ways dependent on a 

number of influences. Second, the ILC principles on transboundary water use only 

concerns itself with nations, excluding political entities such as the Palestinians, which 

could effectively act to limit the ability of the Palestinians to apply international law as a 

basis for their stake over waters of the Jordan River basin (Priscoli and Wolf 2009: 11). 

Third, international water law does not provide practical guidelines for allocations, which 

lies at the heart of most water conflicts (Priscoli and Wolf 2009: 11).  Fourth, the 

principles are not prioritized, with the 1997 Watercourses Convention simply stating that 

“the weight to be given to each factor is to be determined by its importance in comparison 

with that of other relevant factors” (United Nations 1997: 5).  Fifth, there exists no 

mechanism or institution for the enforcement of principles that are agreed upon, with 

states often using their own methodologies to determine water allocation (Priscoli and 

Wolf 2009: 62).   

 

It would be almost impossible to have such specific and practical guidelines written into 

international water law as pertains to allocation due to the simple fact that each and every 

situation of transboundary water management is unique, and what may work in one local 

may not necessarily be applicable in another (Elver 2004:437). For this reason, the 

principles of the ILC are intentionally vague and ambiguous. Mimi and Sawalhi (2003: 
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449) call on international water law and international institutions to play a role in the 

facilitation of agreements and rules over shared water resources to solve water conflicts, 

and acknowledge “international water law may be the acceptable basis of an agreement 

for the riparians of the Jordan River basin”. In such a view, it is essential that any criteria 

for evaluation of ‘fair’, ‘equitable’ and ‘reasonable’ water allocation in the outcome of a 

water optimization model should be based upon the established norms and principles of 

international water law.  

 

Despite these limitations, the principles outlined in Article 5 and 6 of the 1997 UN 

Watercourses Convention are supported by a general agreement that such principles play 

a big role in influencing negotiations and practical policy making over shared 

watercourses (Lautze and Giordano 2005: 111; Shuval 2007: 11).  Partially because of 

this, and partially because of the absence of any other international framework with as 

much recognition and scope, the 1997 Watercourses Convention will be used within the 

paper as the evaluative criteria.  The next section will discuss the key characteristics of 

each model before applying principles of international water law as detailed above. 
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Chapter III  
The WAS and TWO Analysis Models 

 
‘Water is neither a particularly costly commodity nor, given the financial resources to 
treat, store, and deliver it, is it particularly scarce – warfare is expensive, and a ‘water 
war’ simply would not cost out’  (Priscoli and Wolf 2009: 23).  
 

3.1: Introduction 
 
This statement gets to the core of what both the WAS and TWO Analysis illustrate. By 

putting an economic value on water, the cost of reallocation of water resources and the 

development of ‘new water’ is shown to be much more cost effective than going to war 

over water. Further, such an approach results in a ‘positive sum outcome’, whereby no 

party is left worse off in order for the other to be better off. Both parties can reap the 

benefits of cooperation over a resource, and both can see an increase in the total quantity 

of water.  In the following section, the characteristics of both the WAS and the TWO 

Analysis will be explored and the key aspects of each will be highlighted.  

 

3.2: The Water Allocation System 

The Water Allocation System (WAS) was developed by Professor Frank Fisher and his 

team at MIT in the early 1990s as part of the Middle East Water Project and is a joint 

project between Israeli, Jordanian, Palestinian, American and Dutch scholars. The WAS is 

an “annual steady state model” which focuses on water resources of annual, renewable 

amounts (Fisher 2005: 25). By looking at the economics of water, WAS is able to 

illustrate that, rationally, you cannot value water by more than the cost of replacing it 

(Fisher 2005: xiv).  Water is only valuable where it is scarce. The WAS model is valuable 

given that it shows how water resources can be optimized, and how the total amount of 

water can be increased. This, in turn, decreases the scarcity of water in a region, and thus 

also decreases its value. 

  



  17

To show the valuation of water within the WAS model, the following example is 

illustrative. Desalination will put an upper bound on the cost of water. If water costs 

roughly $0.50-$0.60 per cubic meter to desalinate on the Mediterranean coast, then 

provision of water to the cities nearby can never cost more than $0.50-$0.60 per cubic 

meter (Fisher 2005: xiv). This line of thinking is applicable to not only seacoast 

desalination, but to the provision of water inland as well, such as the cost of desalination 

of saline aquifers, or the extraction and distribution costs of water from a clean aquifer. 

When taken on a regional or national scale, WAS illustrates how, even for large amounts 

of water, the sums of money needed for the generation of ‘new water’ is a trivial amount 

for governments (Fisher 2005: xiv).  Fisher (2005: xiv) however, stresses that desalination 

is not the only answer, and in some instances, is not efficient, but that “thinking about 

water values rather than water quantities can lead to useful and surprising results”.   

 

The WAS model does three things principally: 

1: “WAS takes account of demand considerations and the benefits to be 
derived from water use, within a ‘basket of benefits’, rather than fixing 
water quantities to be delivered; 
2: “WAS permits the user to impose social values that differ from private 
ones and to impose policies that the optimization must respect; 
3: WAS can also be used in conflict resolution by applying a value to the 
disputed water, thus “effectively monetizing and de-emotionalizing the 
dispute” (Fisher 2005: xxiv). 

 
 
 
MYWAS 

The Multi-Year Water Allocation System (MYWAS) is a multi year version of WAS, 

applicable to transboundary watercourse agreements longer than an single year, and thus 

relevant to the case study in the paper. It specifies a ‘basket’ of possible infrastructure 

projects, including their costs and the timeframe of useful life, before giving suggestions 

for which, if any, of the projects should be built (HOPE Consultants 2008: 6). Similarly to 
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WAS, MYWAS is constrained by predictions of factors such as population growth, 

climatic conditions, and technological advances (Fisher and Huber-Lee 2008: 202).  

 

3.3: The Transboundary Waters Opportunity Analysis 

The Transboundary Waters Opportunity (TWO) Analysis is part of a broader research 

initiative by a number of different research institutions in Africa and Europe. The 

objective of the TWO Analysis framework is two-fold: 

1: “promote the sustainable and equitable use of transboundary water resources;  

2: clarify trade-offs relating to development initiatives” (Phillips et al 2008: 9). 

 

This framework outlines how to realize “potential benefits in a transboundary river basin 

to optimize economic growth, political stability and regional integration” (Phillips et al 

2008: 9).  The framework emphasizes the creation of “baskets of benefits at the regional 

level by identifying Positive-Sum Outcomes that would benefit all basin states” (Phillips 

et al 2008: 6).  It can be applied in both bi-lateral (e.g. Israel-Palestine) negotiations and 

multi-lateral (e.g. Nile River basin) agreements.  

 

The TWO Analysis creates possibilities of PSOs for development opportunities between 

countries sharing transboundary water resources, by identification of areas in need of 

subsequent investigations by the countries involved (Phillips et al 2008: 10).  As a tool it 

can identify longer-term changes and future options, and can identify opportunities for 

public and private financiers to support development programs initiated by the riparian 

states (Phillips et al 2008: 10).  

 

The TWO Analysis framework is a matrix with four key development opportunities, and 

two main categories of fresh water sources (see: Appendix A).  The strength of this model 
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lies with the possibility to include other factors and categories into the matrix as well, 

recognizing that each basin is unique and requires a variety of considerations (Phillips 

2008 et al: 11).   

 

The unique characteristic of the TWO Analysis however, is in the way it analyzes basins. 

The TWO Analysis imagines a map of the basin without political boundaries and borders 

(Phillips et al 2008: 13), and looks to where the basin has potential for optimization (see 

matrix above for developmental options resulting from optimization) then puts the 

countries borders back onto the map. The different benefits resulting from the 

optimization of the basin are recognized, and put into a theoretical basket of benefits. 

While in the basket, the benefits are quantified with 3 ‘tags’- costs, benefits, and rates of 

returns. Countries come together to analyze the benefits in the basket to determine which 

of the initiatives they can afford. At this point the borders are put back onto the map. The 

riparians decide which benefits to implement, according to priorities of the states, 

ensuring that each states is better off than it was before due to the benefits derived from 

the optimization of the basin in its particular territory. This scenario planner results in a 

diffusion of tensions as a positive-sum outcomes is achieved (D. Phillips 2009).  

 

The basic outline of the WAS model and TWO Analysis provide an understanding of how 

the models operate and the aims of each. The following chapter will describe the 

methodology used within the paper to gather academic articles and conduct semi-

structured and open discussion interviews. 
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Chapter IV 
 Methodology 

 

4.1: Overview of Methodology 

The paper seeks to apply the case study of the outcome of water allocations of two water 

optimization models proposed for the Jordan River basin, specifically between Israel and 

Palestine. However, given that neither the Israelis nor Palestinians have officially 

accepted the models, empirical evidence cannot be found for use from either state.  

 

Instead, evidence was obtained from primary and secondary sources found within the 

London School of Economics library, and from on-line sources. This qualitative research 

formed the foundation of the data collection method for the paper. To supplement the 

qualitative research, more specific and in-depth information was obtained from semi-

structured and unstructured interviews with two key academics and one professional 

individual, one of whom is the lead author of the TWO Analysis.  The framework for the 

interviews was obtained from Saunders, Lewis and Thornhill (2007) 

 

Clarification on the operational structure and stated aims of each model was obtained 

from in-depth interviews with Dr David Phillips of Phillips-Robinson & Associates, who 

authored the TWO Analysis, and Dr Pavel Seifter of the LSE, who is deeply involved in 

the application of the WAS model in Palestine.  A third interview with Dr Mark Zeitoun 

provided in-depth and first hand knowledge on the most recent negotiations on water, the 

2008 Annapolis Meetings.  
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Chapter V 
Case Study – Israel and Palestine 

 
5.1: Introduction 
 
An analysis and overview of the geography, history and geopolitics of water resources in 

Israel and Palestine is essential to understand what exactly the TWO Analysis and WAS 

model aim to ‘resolve’.  Phillips et al (2008: 23) stresses that “communicating the analysis 

and findings of the [river basin] will require an extensive appreciation of the hydro 

political landscape”, which is exactly what the following section seeks to do. 

 
5.2: Geography of the region 
 
The Jordan River Basin includes five states: Syria, Israel, the Kingdom of Jordan, 

Lebanon and Palestine. However, only Jordan, Israel and parts of the West Bank make up 

the core of the basin as they incorporate the major part of the catchment area, lack other 

sources of surface water resources, and have historically been the primary users of the 

basin’s water (Gray and Dolatyar 2000: 89-90). The Jordan River consists of four 

principle tributaries, each originating in different countries: the Upper Jordan is fed by the 

Dan in Israel, the Hasbani in Lebanon, and the Banias in Syria, with the fourth tributary, 

the Yarmouk, entering the system from Jordan, 10kms south of the Sea of Galilee (see 

map below) (Gray and Dolatyar 2000: 89). The region suffers from severe water scarcity2 

which is becoming more severe each year due to persistent population growth, over 

exploitation of water resources, and the pollution of existing water resources, with wide 

seasonal temperature variations and irregular rainfall also contributing greatly to the 

problem (Gray and Dolatyar 2000:80).   

                                                        
2 Water Scarcity is defined by the UNEP as “a condition in which chronic water shortages affect 
human and ecosystem health, and hamper economic development. This occurs when the renewable 
freshwater availability falls below 1,000 cubic meters per person per year” (UNEP 2006). 
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Source: Palestinian Liberation Organization n.d. 

 

One can soon see that the climatic and cultural diversity of the basin provides ample room 

for disagreements over water qualities and quantities, especially considering the relatively 

small amount of water flowing in the Jordan River.  
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5.3: Brief History 

The state of Israel was officially created in 1948, with a starting population of 

approximately 600,000 Jewish settlers, and within 10 years, the population had increased 

to approximately 2 million settlers (Gray and Dolatyar 2000: 98). Water had an extremely 

important symbolic role for the newly arrived Jewish settlers.  Zionist aspirations for the 

development of the new, climatically harsh, country of Israel “became synonymous with 

the conquest of the desolate wilderness…and the best environment…was the one in which 

nature had become ‘human’ [and the] desert was abolished” (de-Shalit 1995: 80 cited in 

Gray and Dolatyar 2000: 102). Although symbolically important, water also played a key 

function in national security for Israel, in its quest to establish itself physically through the 

expansion of settlements (to cement Israeli claims to the land), and to create an 

agricultural sector to bolster food security. However, the argument to justify domination 

of the regional water resources is flawed considering that Israel’s agricultural sector 

produces only about 10% of the basic food needs for the country (Shuval 2000: 622). 

Much of Israel’s food requirements are secured by importation of ’virtual water’ – vast 

amounts of water ‘embedded within food staples’ (Allan 2002). Despite this, newly 

established settlements and a large agriculture sector created a massive water demand in a 

short time, with local water sources insufficient to meet such needs. The creation of the 

National Water Carrier (Mekorot), completed in 1964, integrated Israeli water resources 

into one national system, giving ‘complete authority to one central state institution, which 

effectively reinforced the domination of the agricultural sector’ (Gray and Dolatyar 2000: 

105) over that of other, less water intensive industries, and over the rights of the 

Palestinian population for an equitable and reasonable share of water.  
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5.4: Past Water Treaties 
 
Most of the agreements concluded to date by coriparians of the Jordan River basin are of 

a bilateral nature, with volumetric allocations included in several of these, such as the 

1994 Peace Treaty between Israel and Jordan, the Interim Agreements of 1995 between 

Israel and Palestine, and the Syrian-Lebanese Agreement in 1994 on the Orontes River 

(Phillips et al 2006: 44).  However, such treaties are considered neither legally justifiable 

nor equitable, as none of the agreements fully quantify the water rights of any of the 

parties, nor provide allocations for all parties at a regional level (Phillips et al 2006: 212). 

The failure to establish a regional plan for equitable and legally justifiable water 

allocations between the riparians, and the continuation of unilateral plans for the present 

and future utilization of the regional water resources (Phillips et al 2006: 57) has 

prompted a dire need for an agreement to ensure the sustainable and equitable allocation 

of water resources.  

 
Article 40 and Schedule 10 of the Oslo II agreement of 1995 established the Joint Water 

Committee, created as a collaborative governance framework for water management 

based on consensus between the Palestinians and Israelis, in collaboration with the Israeli 

Civil Administration (Palestinian Water Authority 2008: 3; The World Bank 2009: iv). 

Many contend that the JWC is biased in favour of Israeli projects, and suffers 

asymmetries of power, capacity, information, and interest, which hampers its effective 

ability to collectively resolve water management conflict (The World Bank 2009: ix), and 

merely acts as a venire for Israeli domination over Palestinian access to water resources 

(Selby 2003).  Considering the rate at which Palestinian water resources have been 

developed since the JWC was created, this argument bears substance. Since Oslo II, 

Palestinian abstraction rates have actually declined, have failed to meet the basic level of 
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118 mcm/yr recognized in Oslo II, and little more than half of the Oslo II ‘immediate 

needs’3 for the West Bank have been developed (The World Bank 2009: v-vii).  

 

Despite constraints of water sector development by the JWC, the Palestinian water sector 

has also suffered mismanagement over its 14-year life.  Autocratic politicians, ad hoc 

decision-making and little transparency have been endemic to the PWA (Palestinian 

Water Authority 2008: 3).  The result of a biased JWC and ineffective PWA is a dire 

water shortage for the people of Palestine. 

 
 
5.5: The Current Situation  
 
Palestine 
 
The situation in Palestine has not improved much since the signing of the Israel-

Palestinian Interim Agreement of September 28, 1995.  Palestine continues to be one of 

the most water scarce states on earth, and is the most water scarce of the coriparians, with 

water per capita availability of only about 70 m3/per/yr, well below the 125 m3/per/yr 

absolute minimum (Phillips et al 2006: 50; Palestinian Water Authority 2008: 29; Shuval 

2000). In Gaza, over pumping of ground water resources of about 140 mcm/yr, almost 

triple the sustainable yield, has led to the increase of salinization of wells and of the 

Coastal Aquifer (Phillips et al 2006: 57). This has left approximately 5-10% of the coastal 

aquifer with drinking quality water, with no new sources developed since the signing of 

Oslo II (The World Bank 2009: vi). With the start of the second Intifada in late 2003, any 

hopes of increasing the desalination capacities beyond the current 4 mcm/yr were halted, 

leaving Gaza especially water-scarce and in a critical humanitarian disaster situation 

(Phillips et al 2006: 57). With a deterioration of the political and security situation in 

                                                        
3 Article 40 of Annex 3 of the 1995 Interim Agreement states Israel’s agreement to increase 
Palestinian consumption by 28.6 mcm/yr to meet ‘immediate needs’, towards meeting the overall 
needs, defined as 70‐80 mcm/yr (Feitelson 2006: 325).  
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Gaza since 2005, water supply has become even more unreliable and has fallen to crisis 

level, resulting in restricted access to power, fuel and spare parts (The World Bank 2009: 

vi). 

 

Israel 

Israel has per capita water availability of approximately 330 m3/per/yr, almost 5 times 

that available to Palestinians (Phillips et al 2006: 49), and an annual renewable fresh 

water resources of some 1600 mcm/yr  - making it the third most water scarce riparian in 

the Jordan River basin (Shuval 2000: 622).  Israel has acknowledged the need for new 

water resources to ease the burden on the over-utilized Jordan River, where over 90% is 

diverted for industrial, agricultural ad domestic uses (State of Israel 2005), and on the 

over pumped aquifers. Plans are in the works for the bulk importation of water (about 50 

mcm/yr) from the Manavgat River system in Turkey (Phillips et al 2006: 49), as part of 

the creation of ‘new water’, along with large-scale desalination, and improved water 

management systems4. The bulk importation of water may be technically feasible, but 

relying on the benevolence of a neighbor for water security may not be in the best interest 

of Israel ultimately, given that the problem of water scarcity in the Middle East will only 

worsen in the future.  

 
 
5.6: Geopolitics of Water Conflicts 
 
 
Control of water resources in the Middle East has often been cited as a principle cause of 

war between nations (Gleick 1993: 79; Star 1991, Gleick 1994, and Bulloch and Darwish 

1993 cited in Shuval 2000), with the Six-Day War 1967 war or the 1982 Israeli invasion 

of Lebanon often given as evidence (Westing 1986 and Falkenmark 1986 cited in Priscoli 

                                                        
4 Israel employs highly efficient drip irrigation techniques, and reuses about 70% of municipal water 
supplies (Selby 2005: 333). 
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and Wolf 2009: 11). The ‘water wars’ theory often draws linear relationships between 

natural resources as finite and limited, high and growing population levels as the casus 

belli of inter-state war (Selby 2005: 331). However, much of the literature on the 

geopolitics of the Middle East refute such claims as too narrowly focused and charge that 

they ignore an array of political, social, historical and religious facets, which invariably 

play an important role in conflict in the modern Middle East (Zeitoun 2009; Selby 2005: 

338; Phillips 2006). However, Phillips et al (2006: 27) is careful to mention that the false 

premises of the water war theory does not mean that cooperation exists, or that water 

resources are shared equitably and reasonably by co-riparians following principles based 

on international water law. Dinar (2002: 236) argues that despite the existence of total war 

between riparians, conflicts over water are still a reality and remain as impediments to 

peaceful relations between countries. Further, it is often cooperation that is the outcome of 

disputes over water between riparians (Gray and Dolatyar 2000; Phillips et al 2007; 

Priscoli and Wolf 2009), with the JWC used as tentative evidence of such cooperation.5 

However, Selby (2005: 330), counter to the above claim of cooperation, argues instead 

that water problems must first be looked as a political economy issue within the modern 

Middle East, to illustrate the “marginal significance” of water as either a “source of inter-

state conflict, or as a source of inter-state cooperation”. He argues that water is instead an 

“important site and cause of local, [intra-state] conflicts in many parts of the Middle East” 

(Selby 2005: 331).   

 

What both the WAS and TWO Analysis prove, and which proves the fallacy and illogical 

nature of violent conflict over water, is that water is “neither a particularly costly 

commodity nor, given the financial resources to treat, store, and deliver it, is it a 

                                                        
5 The JWC is the only surviving bi‐lateral committee of the Oslo II Peace Process, giving substance to 
claims of cooperation, rather than violent conflict, resulting from water disputes. However, Selby 
(2005) challenges the claim that the JWC is evidence of an equal partnership, describing the JWC as 
‘domination dressed up as cooperation’. 
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particularly scarce” resource, and warfare simply does not “cost out” (Priscoli and Wolf 

2009: 23).  
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Chapter VI  
Analysis and Discussion 

 
6.1: Introduction 
 
The general nature of the definitions of our key terms will inevitably result in a general 

conclusion of whether our models are considered as ‘fair’ or ‘equitable’. This can only be 

determined with more accuracy by the parties once having established their own criteria 

for fairness and equity in allocation of transboundary water resources, and depending on 

how the models are applied. The following section will highlight similarities between the 

two models before analyzing each model in the context of Article 6 of the 1997 

Watercourses Convention, which are to be taken into consideration for the equitable 

allocation of transboundary water resources. Second, and arguably more importantly, it 

must be established what the literature says specifically about quantitative allocations of 

water resources between Israel and Palestine. This is essential, as the current situation 

demands that academic discussions take a back seat to the more important, and urgent, 

reality of an emerging humanitarian crisis.  

 

6.2: The WAS Model and TWO Analysis in Comparison 

We must look to the models to determine to what extent they meet the standards of fair 

and equitable distribution of water resources under the 1997 UN Watercourses 

Convention. First however, similarities between the models will be discussed focusing on 

‘basket of benefits’, positive-sum outcomes, diffusion of tensions, and the creation of 

‘new water’ – all of which seek to locate water resources in a fair and equitable manner.  

 

Basket of Benefits 

The distribution of water benefits, as opposed to pure water allocations, is at the root of 

some of the most successful water institutions (Priscoli and Wolf 2009: 80). Both the 

TWO Analysis and the WAS model have at the center of their frameworks the creation of 
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a ‘basket of benefits’ derived from optimal water resource utilization. By inclusion of a 

‘basket of benefits’ in negotiations, power asymmetries can be overcome, and mutual 

benefits can be recognized (Priscoli and Wolf 2009: 75), which is something to be taken 

into consideration by states looking for areas of cooperation and mutual gain.  

 

Positive-Sum Outcomes 

In order to see the benefits of a basin from a regional approach, states must move beyond 

the ‘water as a commodity- a zero-sum, rights based approach’ – to one which allocates 

the benefits derived from water use in an equitable way (Priscoli and Wolf 2009: 74).  

This is known as the ‘positive-sum outcome’, and both the WAS and TWO models 

recognize that riparians can jointly increase the total amount of water under negotiation, 

which can serve to link the negotiations to socioeconomic development (Priscoli and 

Wolf 2009: 74), and at the same time defuse any potential conflicts over a limited, and 

over utilized water resource.  PSOs guarantee that Israel’s fresh water supplies are not 

reduced overtime, ensuring Israel recognizes the benefits to cooperation over water 

reallocation. 

 

Diffusion of Tensions Over Water 

Through the economic valuation of water, tensions can be resolved by way of de-

emotionalizing and monetizing the dispute to show the parties that cooperation is more 

cost effective than conflict. The WAS model provides an estimation of the benefits 

derived from cooperation, and compares that to the cost of violent conflict  (Fisher and 

Huber-Lee 2008: 183).  The TWO Analysis creates a scenario whereby riparian states see 

the outcome of their cooperation lying in a basket of benefits of development initiatives, 

which acts to defuse tensions and entice cooperation. Often disputes over water amounts 

to a dispute over ownership of that water. If this scenario is changed to one where the 
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mutual benefits of cooperation are recognized, and the value of generating more water is 

shown to be preferable to conflict, tensions between riparians will most certainly defuse.  

 

Creation of New Water 

Each model recognizes the importance of enlarging the total quantity of available water 

by the production of ‘new water’ through desalination, efficient water use, re-use of 

treated wastewaters, or inter-basin transfers of water. The underlying premise of WAS is 

that water cannot be valued more than the cost of replacing it, and the replacement of 

water quantities relies on the generation of ‘new water’. WAS illustrates how, even for 

large amounts of water, the sums of money needed for generation of ‘new water’ is a 

trivial amount for governments (Fisher 2005: xiv). Likewise, central to the TWO 

Analysis, new water generation is key to development initiatives. And, for both models, 

the creation of ‘new water’ defuses tensions created by water scarcity.  

 

6.3: International Water Law Applied to WAS and TWO 
 
 
The analysis of the models reveals a mixed picture with respect to meeting the 

requirements of the principles of international water law, and in essence attaining a fair 

and equitable allocation of water. This is due to the fact that the models are not concerned 

only with specific quantities, and in fact, leave such divisions up to the states in 

negotiations. The models deal with benefits to be derived from optimization of the water 

resources within the basin. The outcome of the models depends on the information the 

user puts into the model. Further, the specific criteria for what is considered ‘fair’ or 

‘equitable’ is left up to the parties in the negotiation process, to be defined by the states 

themselves.  

 



  32

Nevertheless, there are multiple factors that determine the equitable and reasonable 

allocation of international watercourses, as set out in customary international law, and an 

analysis of these principles may provide a general sense of the respective outcomes of the 

models.  

 

Factors Relevant to the Equitable and Reasonable Uses of Shared Water Resources 
 
Factor 1: Geographic, hydrographic, climatic, ecological and other factors of a natural 
character. 
 
TWO Analysis:  

The TWO Analysis considers the levels of both ‘Green’ and ‘Blue’ water within a basin, 

as part of the geographic and hydrographic factors of the basin, and the optimization of 

the allocation of ‘Blue’ and ‘Green’ water (Phillips et al 2008: 24). Although not 

explicitly stating how it will accommodate climatic changes, the TWO Analysis does 

recognize that climate change will have an effect on future water utilization and 

management approaches.  

 

WAS Model 

The geographic, hydrographic, climatic, ecological and other natural factors all act as 

constraint to inputs into the WAS model. The MYWAS model, much like WAS, is 

constrained in its calculations by ambiguities surrounding such things as population 

growth, climatic conditions, and/or technological advances (Fisher and Huber-Lee 2008: 

202).  

 

Factor 2: The social and economic needs of the watercourse States concerned. 
 
TWO Analysis 

By taking into consideration the social and economic needs of the watercourse states the 

TWO Analysis provides examples of the “underlying fundamentals that will determine 
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long-term outcomes for societies and economies” (Phillips et al 2008: 23).  These can be 

found in the integration of the markets of the riparian states, which will ensure that any 

benefits generated from the development opportunities of the basin are distributed in a fair 

and equitable manner (Phillips et al 2008: 27). This is done by an agreement among 

riparians to realize the development opportunities of the basin. 

 

WAS Model: 

The WAS model allows the user to incorporate constraints into the calculations of the 

model which would reflect the social and economic needs of the watercourse states, 

including values of water for religious or historical purposes, and the value of water in 

certain uses, such as agriculture, which may be considered more valuable to society than 

water for other uses  (Fisher and Huber-Lee 2008).  

 

Factor 3: The population dependent on the watercourse in each watercourse State. 
 
TWO Analysis 

The TWO Analysis can be used as a poverty alleviation tool, as it can determine the 

“preferred and/or optimal uses of freshwaters, especially in relation to the primary driver 

of the desire to eliminate poverty and hunger (Phillips et al 2008: 6).  This will directly 

impact upon the lives of the population dependent on the watercourse in each state. 

 

WAS Model 

Not explicitly stated in the WAS Model is the effect the model will have on a population 

dependent on the watercourse in each riparian state. However, through the generation of 

benefits and the optimization of water resources, it can be deduced that consideration of 

populations will influence the inputs into the WAS model.  
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Factor 4: The effects of the use or uses of the watercourse in one watercourse State on 
other watercourse States. 
 
TWO Analysis 

The TWO Analysis confronts the use of the watercourse by one state upon another with 

the generation of PSOs, which can ensure riparian states further benefits to cooperation. 

This can encourage them to engage in negotiations (Phillips et al 2008: 25). Ultimately 

the result is the attainment of equitable shares for each state. 

 

WAS Model 

The generation of benefits, which are derived from the optimization of water resources, 

can be utilized to facilitate cooperation between riparian states. Through the generation of 

PSOs, WAS shows that benefits can emerge for one state from the use of the water by 

another.  

 

Factor 5: Existing and potential uses of the watercourse. 

TWO Analysis 

TWO Analysis recognizes that the current use of the water resources in many states is 

highly politicized and reflects narrowly defined social, economic and national interests. 

To optimize the potential use of the watercourse there is need of change at both national 

and international river basin levels to recognize and optimize any development 

opportunities to cooperation (Phillips et al 2008: 22).  

 

WAS Model 

The WAS Model shows where water resources can be optimized in a basin, and how 

generation of new water to increase the total volumetric amount is more preferable cost-

wise than to engage in conflict over water. WAS takes into consideration existing and 

potential uses of the watercourse through the optimization of those uses. 
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Factor 6: Conservation, protection, development and economy of use of the water 
resources of the watercourse and the costs of measures taken to that effect. 
 
TWO Analysis 

The TWO Analysis focuses on both the optimization of the allocation of Blue water and 

Green water simultaneously, with the goal of development and optimization of the water 

resources for the use in the development of different economic sectors, such as agriculture 

or industry (Phillips et al 2008: 24). The TWO Analysis also considers the protection and 

conservation of eco-system services, with a specific focus on tourism and fisheries, 

consistent with conservation and protection of the watercourse (Phillips et al 2008: 7).  

 

WAS Model 

As part of the model, WAS includes as a constrain in the model calculations of both the 

costs and benefits from the use of a water resource, and gives suggestions as to the 

measures that should to taken into account for the conservation, protection and 

development of the basin and the water resources within the basin. However, specific 

considerations of environmental factors, such as tourism or fisheries, are absent from the 

model.  

 

Factor 7: The availability of alternatives, comparable value, to a particular planned or 
existing use. 
 
TWO Analysis 

The TWO Analysis incorporates the creation of ‘new water’ alternatives as supplementing 

existing water sources as part of the benefits to be derived from the optimization of a 

basin. ‘New water’ creation ensures a positive-sum outcome, and is a technically 

available, albeit potentially expensive, option.  
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WAS Model 

The WAS Model assumes that the cost of available alternatives to the existing use of 

water resources is only as high as the cost of desalination, but only for a country with a 

sea coast. This puts a ceiling on the cost of new water generation, and on the existing 

water resources (see: ‘WAS’ Ch. 3)  

 

Outcome of Analysis 

Each model may not satisfy all of the above factors completely. This is due to the fact that 

the models are beholden to the inputs of the user, who will determine much of the fairness 

and equity criteria of a negotiation process and the inputs into the models, both of which 

will have an effect on the eventual outcome of the models. WAS is a tool to consider the 

values of water and views of the policymaker, which can then reflect how to optimize 

water resources at hand. The TWO Analysis is concerned with the creation of a  ‘basket 

of benefits’ which inherently provides a wider array of considerations, such as climatic, 

population, poverty, and environmental. Both models however, hold as key to their 

success the generation of positive-sum outcomes, whereby no party looses out in an 

agreement – this is essential to the sustainability of the models. It is worth reiterating that 

for a more accurate analysis of the outcomes of each model in attaining a reasonable, 

equitable and fair distribution of water resources, the models must be put into use, and 

analyzed in a more thorough way.  

 

6.4: Discussion of Attaining the Minimum Water Requirement Needs 

Despite grand academic theories of fairness and equitability, and despite the promise of 

fairness and equity under international water law, a grim reality currently exists in Gaza, 

and in many parts of the West Bank. To date, theories of fairness, equitability and 

understandings of international law have not prevented - what is considered by many- as 
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an emerging humanitarian crisis (Palestinian Water Authority 2008). This is happening 

right under the nose of the international community, and inflicted upon the Palestinian 

people by a heavy-handed power. The simple fact is, on average, Palestinians have access 

to only one-fifth of the water available to Israelis. In Gaza specifically, this number is 

much lower.  As mentioned previously, 125 m3/per/yr is considered by Shuval (2007) as 

the MWR, to meet vital human needs. This ensures an acceptable level of health and 

hygiene, and a sustainable and reasonable standard of living in an arid area (Shuval 2007: 

11). The question remains: where will this water come from in a basin already over 

utilized?  

 

The Reality of Water Reallocation 

To meet the MWR needs for the long-term it is essential that external sources be found in 

addition to some reallocated water, and that, just as importantly, the long-term needs of 

Israel are not compromised in the process. Shuval (2007: 13) suggests the following 

reallocations: 

• Israel relinquish 75 mcm/yr of water from the West Bank currently being 

utilized for Israeli settlements 

• Israel return all of the West Bank wells and water pumped by them to 

Palestinians, and forgo an additional 75 mcm/yr pumped from the Western 

or North Eastern Aquifers 

• Israel should consider reallocating an additional 50 mcm/yr to the 

Palestinians in the Jordan Valley directly from the water of the Jordan 

River basin  
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The result of this is an additional 200 mcm/yr, or about 45% of the water needed by 

Palestine for a MWR for the year 20256, and would leave Israel with just about its MWR 

of 125 m3/per/yr (Shuval 2007: 14). However, the real question remains: would Israel 

agree to such reallocations and the loss of control over this amount of water? This is 

where the TWO Analysis and the WAS model can be helpful in demonstrating that such a 

reallocation can result in a PSO for the two states, through the creation of new water 

resources, and mutual benefits derived from the optimization of the basin. The generation 

of PSOs could guarantee that Israel’s fresh water supplies would not be reduced over 

time. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                                                        
6 2025 is the benchmark year used by Shuval (2007) to aim for long‐term MWR needs. Justification 
for this year is not explained by Shuval (2007). 
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Chapter VII  
Conclusion 

 
7.1: Relevance of Research 

The paper has aimed to shed light on two water allocation models: the WAS model and 

the TWO Analysis. Both models were analyzed to determine the extent to which they 

satisfy principles of fairness and equity under international water law. The models, when 

analyzed in terms of meeting the factors for fair and equitable utilization of water under 

customary international water law, acts as a general analysis only. Some factors were only 

touched upon briefly, while others played a more central role to the model. It can be 

concluded that the models take into consideration, albeit generally, the factors listed in 

Article 6 of the 1997 Watercourses Convention, but the models are beholden to the inputs 

of the user of the models and their ability to use the models effectively, which determines 

the eventual outcome of each model.  

 

In analyzing all factors, the attempt was to provide a general sense as to what extent the 

models could be considered fair and equitable under international water law. An 

application of theories of procedural justice could add significantly to an understanding of 

the process through which these models are implemented to determine if the procedures 

are fair and equitable. Until either model is officially used with accurate data, certainties 

about the actual outcomes of the models will remain elusive.  

 

It would be highly unrealistic to expect this brief work to completely cover all the relevant 

and important aspects of the geopolitical and hydro-political situation of the Israeli-

Palestinian relationship, and the paper therefore recognizes that this is but a snapshot of a 

politically contentious situation.  
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Appendices 

Appendix A: The Conceptual framework for the TWO Analysis 

 

Source: (Phillips et al. 2008) 
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