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Distributive Justice and Sustainability
Goals in Transboundary Rivers: Case
of the Nile Basin
S. G. Yalew1*, J. Kwakkel1 and N. Doorn2

1Policy Analysis Section, Department of Multi-Actor Systems, Delft University of Technology, Delft, Netherlands, 2Ethics and
Philosophy of Technology Section, Department of Values, Technology, and Innovation, Delft University of Technology, Delft,
Netherlands

The importance of cooperation on transboundary waters is stated as a target in the United
Nations 2030 Agenda for Sustainable Development Goals (SDG6: water). Cooperation on
transboundary water management is critical, particularly because it concerns issues
across multiple states, SDGs and targets regarding agriculture, energy, ecosystems,
climate adaptation, health, and peace and security. The percentage of transboundary
basin area within a country that has an “operational arrangement” for water cooperation is
used as the main indicator of such cooperation in the SDGs for “equitable and reasonable
use“ of water resources (SDG 6.5.2). However, no clear criteria and explanation are
available for what exactly constitutes an “equitable and reasonable use” in any such
“operational arrangements.” Furthermore, it is understandable that any such
arrangements may be shaped by differences in historical, legal, and political contexts
and hence may be inherently unjust. Here, we highlight the limitations of SDG indicators,
particularly SDG 6.5.2, to monitor equity of resource sharing in transboundary river
systems. Using Walzer’s theory of morality of the state and cosmopolitanism as a
framework, we examine the Nile basin as a case study to demonstrate the
shortcomings of current SDG criteria and indicators. Our article contributes ideas of
“operationalizing” theoretical justice toward a more equitable water management in
transboundary rivers.

Keywords: Nile basin, grand renaissance dam, Nile basin initiative, water ethics, water justice

INTRODUCTION

More than 60% of the Earth’s freshwater, serving more than 40% of the global population, is
generated in transboundary waters (Eckstein, 2008). As a result, allocation andmanagement of water
in transboundary basins has become an important source of persistent tension, particularly in the
face of a growing population and changing climate. While some transboundary waters, such as the
Harirud River (Nagheeby et al., 2019) (Afghanistan, Iran, and Turkmenistan), the Rhine and Danube
(Europe), the Zambezi (Africa), and the Rio de la Plata (South America), have reportedly succeeded
in establishing mechanisms for sharing these resources, others such as the Nile (Africa) and the
Euphrates–Tigris (Eurasia) still lack well-developed instruments for water cooperation (Feldman,
2007; De Stefano et al., 2017). Increasing population, management and policy that has not kept pace
with a broadened set of actors, climate change, and the difficulty of reconciling political borders and
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basin boundaries (Zeitoun et al., 2013) will likely aggravate
existing challenges and disputes and possibly create new ones
that may lead to further water-induced conflicts.

The United Nations sustainable development goals (SDGs)
(UN SDG, 2015) are designed to serve as a "blueprint to achieve a
better and more sustainable future for all" (UN SDG, 2015) with
indicators to monitor progress on key societal, economic, and
environmental concerns, which are also “pillars” of water
resources management (Sikor, 2013). Although avoiding
disputes and conflicts altogether in transboundary waters
while perusing “a better and more sustainable future for all”
may not be realistic, the allocation and management of
transboundary water present both real impediments and
opportunities to successfully achieve the SDGs in riparian
states (Nagheeby et al., 2019). Cooperation on such resources
may guarantee a more sustainable future, whereas disputes and
conflicts on transboundary waters not only hinder progress in
achieving SDG6 (water) targets, but also risk undermining
progress on targets of other SDGs, including agriculture,
energy, ecosystems, climate adaptation, health, and peace and
security.

It has been argued that SDG targets in general, and that of
water (SDG6) in particular, are mainly framed in terms of
adequacy and conservation and not in terms of justice and
equity (Lele, 2017). Unlike the indicators for societal,
economic, and environmental concerns, no clear indicator for
justice in transboundary water allocation is available in the SDGs.
The only indicator applicable to transboundary water
management in the SDGs (SDG 6.5.2) uses the “proportion of
transboundary basin area with an operational arrangement for
water cooperation” (UN SDG, 2015), i.e., percentage of
transboundary basin area within a country that has an
“operational arrangement” for water cooperation. To qualify as
an “operational arrangement”, the existence of a joint body,
formal communication between riparian states, coordinated
management plans or objectives, and regular exchange of data
and information are stated as criteria (UN SDG, 2015). This
indicator and set of criteria do not consider justice, despite the
fact that existing “operational arrangements” may be shaped by
differences in historical, legal, political, and ethical context and
thus cannot automatically be assumed to be fair or equitable. It
can be concluded, therefore, that the current SDG indicator and
criteria for water management in general, and those concerning
transboundary water management in particular, are essentially
limited to economic efficiency and conservation, rarely engaging
with justice considerations (Eleftheriadou and Mylopoulos, 2008;
Girard et al., 2016; Hu et al., 2016;Wheeler et al., 2016; Shen et al.,
2018; Liu et al., 2019).

The fact that the living world intrinsically depends on water, a
scarce resource, for survival and healthy and sustainable growth
implies that moral imperatives and distributive justice
considerations are mandatory for the sustainable allocation
and use of water resources among and between people and
nature in general. The same argument applies to water
resources allocation and management in transboundary waters,
not only to fulfill human and ecological requirements but also to
avoid risks and conflicts, which may jeopardize various

nonwater-specific SDG targets. As a result, notions of justice
(equity, reasonableness, and fairness) are increasingly noted as
important elements in the allocation of transboundary water use
and management and as a way of promoting regional peace and
security (Wouters et al., 2009). The growing attention to justice
and equitability in the allocation and/or management of
transboundary waters is also driven by the increasing demand
for resources from a growing population and expanding
economic developments (Zeitoun et al., 2013; Neal et al.,
2014). It is essential, therefore, that SDGs in general, and
indicators and targets concerning transboundary water
management in particular (SDG6.5.2), explore and incorporate
moral criteria beyond merely economic efficiency and
conservation indicators.

The 1997 United Nations’ “Convention on the Law of the
Non-Navigational Uses of International Watercourses” (United
Nations, 1997), a treaty signed by 39 member states of the United
Nations to date, introduced the notion of “equitable and
reasonable utilization and participation” of transboundary
water management. The convention sets forth the principle
that a state must use an international watercourse in a manner
that is “equitable and reasonable” vis-à-vis other states sharing
the watercourse. Although the SDGs are thought to be based,
albeit implicitly, on this principle, operationalizing this principle
and deriving criteria for “equitable and reasonable” distribution
and allocation of water is difficult. Questions of what exactly
entails “equitable” or “reasonable” allocation and how one
measures/monitors whether water allocations or managements
are “equitable” or “reasonable” are deeply rooted in moral
philosophy and distributive justice theories and remain at the
core of major transboundary water disputes (Wolf, 1999). This,
among others, is because different riparian states want to assert
their sovereignty in deciding how they see their interests in
transboundary water issues and forecast different events
(Browder, 2000). Furthermore, issues of fairness, self-image,
relationships, and/or processes can influence how water
disputes among riparian states play out over time (Abdelhady
et al., 2015).

However, only a few ethical tools and decision support
methodologies to operationalize the principle of “equitable and
reasonable utilizations” are available in the applied ethics
literature overall. One such example is a framework suggesting
to “fairly” share rewards, risks, rights, and responsibilities in
transboundary resources management in order to encourage
multistakeholder deliberations on moral issues (Dore et al.,
2012). Another example applies a forecast and backcast
approach that involves multistakeholder visions of potentially
desirable futures, with further evaluation of current realities to
make such futures happen, i.e., a form of “operationalization” of
intergenerational justice (Cotton, 2013).

Behind the principle of “equitable and reasonable utilizations”,
the use of common-pool resources is a foundational question of
“justice” and/or “fairness”. In a strict sense, “justice” and
“fairness”, although commonly used interchangeably, mean
different things. “Justice” is used with reference to a standard
of rightness, whereas “fairness” refers to one’s comparative
chance with others in light of these standards (Goldman and
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Cropanzano, 2015). Rawls (1958) and Sen (2009), two leading
scholars on the topic, strongly agree on the principle of justice as
fairness, i.e., the principle that an individual not only should have
an equal right to opportunities (justice) but should also have an
effective equal chance as another of similar natural ability
(fairness). Although Rawls (1958) and Sen (2009) are both
strong proponents of the idea of justice as fairness toward
developing a just world, they have a different
conceptualization of justice as fairness. Rawls theorizes on the
need to develop “just institutions”, whereas Sen theorizes on the
need to develop realization/capability-focused comparative
approaches or “just societies”, where the point of their
departure lies (whether on a different metric of justice or on a
divergent conception of impartiality) is still arguable and beyond
the scope of this article.

In this article, we present an overview of theories of the
sovereignty of states and Rawlsian (Rawls, 1958) distributive
justice to explore the underlying theories and challenges
concerning the principle of “equitable and reasonable
utilization” of transboundary water resources. We highlight
limitations of SDG indicators, particularly those of SDG6.5.2,
in monitoring the “equitable and reasonable” utilization and
management of transboundary waters. We then demonstrate
limitations in the SDG indicators by investigating an ongoing
dispute on transboundary water that may escalate and endanger
regional SDGs in the Nile basin. Finally, we highlight the
potential way forward for mitigating shortcomings in the SDG
target and indicators of transboundary water management by
exploring ideas of “operationalizing” theoretical justice.

Water Allocation Between States and
Between Individuals
It is apparent that water is essential for the survival of life on
Earth. As a result, water resources remain at the core and are an
integral part of sustainable human and ecological integrity and
even considered in some places as sacred and/or as having a status
of a legal person (Warne, 2019). However, water resources are
generally unevenly distributed both spatially and temporally, and
thus the availability of water is higher in some places than in
others. Furthermore, the availability of water in an area does not
necessarily translate into its accessibility. Consequently, decisions
on water allocation have the potential to discriminate according
to factors such as social or economic status, nationality, size, or
need (Beyene, 2004). The management and allocation of water
resources are, therefore, essentially a moral decision, something
that needs to be distributed as just and as fair as possible, to all
states and to all individuals (Zeitoun et al., 2014).

When discussing the just and fair utilization and management
of transboundary waters, two fundamental subjects/aggregations
emerge: utilization between riparian states and utilization among
the people within those states. Questions of distributive justice or
water utilization rights of either of these may not necessarily be
synonymous with questions of distributive justice and water use
rights of the other. Below, we highlight the fundamental dilemma
that exists between the two and frame questions of distributive
justice in transboundary water utilization and management

pertinent to both. Although other forms of justice,
i.e., recognitional and procedural justice, exist as well and are
typically applied at a more local level, our discussion here is on
how to substantiate the notions of equitable and reasonable use of
transboundary waters between states and/or between people in
general, which is a matter of distributive justice.

Walzer’s theory of the morality of states, which postulates a
moral order among independent states, stresses the autonomy of
states in terms of the rights to political sovereignty, territorial
integrity, and self-determination. This theory suggests that water
should be allocated with respect to state sovereignty, i.e., the
states’ “sovereign right to exploit their own resources” (Walzer,
2015).

In relation to transboundary water allocation among riparian
states, two conflicting approaches reflecting the claims and
counterclaim of states over their share of transboundary
resources, i.e., levels of “sovereignty”, exist. The first one, the
“doctrine of absolute territorial integrity”, also known as the
Harmon Doctrine (McCaffrey, 1996), stipulates that any state can
utilize the waters of an international river flowing on its territory
regardless of the consequences on other states and without the
duty to consult any other state (Correia and da Silva, 1999;
Rahaman, 2009). The second one, the “doctrine of absolute
territorial integrity”, stipulates that downstream riparian states
have the right to claim the continued and uninterrupted flow of
water from the territory of an upstream state and hence can
prohibit any development in an upstream state that would
interfere with the natural flow of such a watercourse
(Schroeder-Wildberg, 2002; Rahaman, 2009).

The two conflicting claims on “levels of sovereignty” (absolute
sovereignty and absolute territorial integrity) prescribe
disproportionate power over transboundary waters and the
moral duty to claim, maintain, or defend such power (Walzer,
2015). The first doctrine favors upstream states allowing them
unlimited utilization. The second doctrine favors downstream
states. A third, intermediary, position exists. This is known as the
“doctrine of limited territorial sovereignty”, which stipulates that
riparian states have “the sovereign right to exploit their own
(water) resources” provided that activities within their territory
do not cause significant damage to the (water) resources of other
riparian states (McCaffrey, 1999; Beyene, 2004).

This intermediary position emphasizes the need for “equitable
and reasonable” utilization and participation in transboundary
water management and has received a much wider acceptance
than the other two. This is reflected, in particular, in the framing
of the United Nations Convention on international watercourses
(United Nations, 1997), which introduces concepts of distributive
justice in terms of “equitable use” and “fairness” (“no significant
harm”) in riparian states (McCaffrey and Sinjela, 1998) (Note that
other doctrines such as “doctrine of absolute riverine integrity”
and the “doctrine of the community of interest” exist too. The
doctrine of absolute riverine integrity stipulates that a state may
not alter the natural flow of waters passing through its territory in
any manner, which will affect the water in another state, be it
upstream or downstream (Giordano and Wolf, 2003), whereas
the doctrine of the community of interest stipulates that water by
its nature is a common property created by the natural, physical,
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and social unity of the watercourse and should be shared by the
community it flows through (McCaffrey and Neville, 2010).).

Although various treaties have been suggested for
universalizing rules and regulations on the utilization of
transboundary waters (e.g., the Helsinki Rules (Rules, 1966)
and the Berlin Rules (ILA, 2004)), the UN Watercourse
convention is the only framework convention governing
shared freshwater resources of universal applicability
(UNDESA, 2014a). This convention provides rules and
guidelines rooted in the ”doctrine of limited territorial
sovereignty” and promotes principles of “equitable and
reasonable utilization” and “no significant harm to
downstream states.” Although this position is adopted as a
seemingly pragmatic option to settle water allocation disputes
on transboundary waters, the operationalization of “equitable and
reasonable utilization” of transboundary waters with “no
significant harm” to downstream states is not easy in practice.
This is mainly because interpreting “equitable” and “no
significant harm” and formulating criteria are equally
challenging (Wolf, 1999). For instance, the following questions
remain difficult to deal with: how can equitability be measured,
when is a harm “significant”, and who decides the significance
of it?

Walzer’s theory of the morality of the state as applied in
transboundary water management postulates the moral grounds,
rights, and justifications of states’ engagement in transboundary
water use, irrespective of spatial and temporal allocation of how
states may distribute the water within their territory. The theory
of cosmopolitanism, a Stoic and Kantian concept of human
fellowship and universal citizenship, in contrast, suggests that
water should be allocated with regard to the international
community and the basic human right to it (Gleick, 1998;
Beyene, 2004). According to cosmopolitanism, principles of
transboundary water justice (for example, egalitarian
distributive principles) have a global scope, applying to people
everywhere (Brock, 2009). Consequently, the issue of distributive
justice and transboundary waters is about the end-users of water,
the people from all riparian states, irrespective of whether they
live in an upstream or downstream state. The doctrine of the
“community of interest” is closely associated with
cosmopolitanism, where the former stipulates that people in a
water basin, irrespective of which state they live in, have equal
rights to utilize a shared water resource (UNWC, 2012).

The SDGs in general, and SDG6 in particular, state no target or
criteria in relation to either the desired or anticipated “level of
sovereignty” or the form of utilization of water. It is assumed,
however, that it is rooted in the ”doctrine of limited territorial
sovereignty” and thus promotes the principles of “equitable and
reasonable utilization” of transboundary waters. This can be
demonstrated by its declaration of the goals of universal access
to clean water and sanitation, in line with the recognition of these
matters as human rights (UNDESA, 2014b). This declaration
implies a “duty to cooperate” for riparian states to achieve
universal access to water (Wouters and Tarlock, 2013).
Indicators for monitoring universal access rights within states
have been given more emphasis in SDG6, whereas criteria to
measure progress toward equitability of water allocation in

transboundary rivers do not exist. This is particularly
disconcerting considering that transboundary waters account
for approximately 80% of global river flows, directly affecting
more than 40% of the world’s population (Bruinsma, 2017).
However, guidelines, criteria, and indicators for the just and
equitable utilization of global transboundary water
management cooperation are yet to be explored. In the
absence of such clear indicators and criteria to monitor the
fairness (“equitable and reasonable”) of the utilization of
transboundary waters, any form of “operational arrangement”
is assumed to measure sustainable development in a basin
irrespective of how such arrangement came into force in the
first place and/or how such arrangements may be followed by in
terms of regional peace and security, important building blocks
of SDGs.

In the following section, we examine the ongoing water
management dispute in the Nile basin as a case to
demonstrate the shortcomings of the current set of SDG
criteria relating to transboundary water management (SDG
6.5.2). We also examine the inadequacy of current SDGs using
the frameworks of the theories of the morality of the state and
cosmopolitanism (or any variants of them) for addressing
transboundary boundary water management challenges.
Finally, we explore the potential role of distributive justice
toward the clarification and operationalization of the
“equitable and reasonable utilization” of transboundary waters
and potential criteria for measuring progress toward distributive
justice in the cooperation and arrangements of such.

Treaties for the Nile
The Nile basin connects 11 riparian states in Africa: Burundi, DR
Congo, Egypt, Ethiopia, Kenya, Rwanda, South Sudan, the Sudan,
Tanzania, Uganda, and Eritrea. It is the largest basin in the world
in terms of the number of riparian states. All states except Eritrea,
which has an observer status, are members of a common
cooperative platform, the Nile Basin Initiative (NBI), which
was founded more than 20 years ago. More than 487 million
people, about 40% of the population of the African continent, live
in the Nile basin countries (Yihdego et al., 2017). The Nile is the
confluence of the Blue Nile and the White Nile tributaries. The
Blue Nile, often referred to as the Eastern Nile basin, covers
Ethiopia, Sudan, and Egypt. The White Nile is shared by nine
countries in the basin, except Ethiopia and Eritrea (Figure 1). The
Blue Nile, which originates from Ethiopia, contributes about 86%
to the annual water flow of the Nile. With no operational
arrangement and uncertain modalities for cooperation thus
far, Nile basin states in general and the Eastern Nile basin
states in particular are facing enduring disputes over the Nile
water use and management.

Historically, Egypt, with signed agreements with Sudan, both
downstream states, claims a veto power over water use of the Nile,
with much of the water used in Egypt coming from the Nile
(Swain, 2008).

The earliest known treaty in the basin between upstream and
downstream states, or perhaps more appropriately, their colonial
“protectors”, was the protocol signed in 1891 between Great
Britain and Italy for the demarcation of their respective spheres of
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influence in Eastern Africa (Arsano, 2011; Sanderson, 1964). Of
the many treaties signed on the Nile between riparian states, three
agreements are particularly consequential (see Supplementary
Table S1 for a full list of major treaties and legal arrangements in
the Nile basin). The first major treaty is the 1929 Nile water
agreement between Egypt and the United Kingdom (Crabitès,
1929), the latter representing Uganda, Kenya, Tanganyika (now
Tanzania), and Sudan. This 1929 agreement gave Egypt the right
to veto upstream projects that might affect Egypt’s water share.
Supplementing this, a second treaty was signed in 1959 between
Egypt and a newly independent Sudan. This second treaty
allocated the entire average annual flow of the Nile to be
shared among Egypt and Sudan at 55.5 and 18.5 billion cubic
meters, respectively (the remaining 10 billion cubic meters that
make up the total Nile flow was considered to account for water
loss due to evaporation).

Following the 1959 treaty, both Egypt and Sudan undertook
the construction of dams, including the Aswan High Dam in
Egypt and the Sennar Dam in Sudan. Neither the signed
agreements nor such construction works in Egypt and Sudan
was undertaken in consultation with any other riparian state, nor
do Egypt and Sudan recognize any rights for water for the other
riparian states. In contrast, much of the Nile water comes from
these other riparian states.

Evidently, the basis for historical and “colonial-era” agreements
and legal arrangements between Egypt and most upstream riparian

states is highly contested and not just from a moral point of view
alone. Thus, while Ethiopiamay feel entitled to do “what it likes”with
the Abbay (Blue Nile) water in its “sovereign territory” according to
one version of the morality of the state theory, this interpretation
might be contested by other riparian states in the Nile due to the
existence of old treaties still claimed as binding by Egypt and Sudan,
which Ethiopia was not a part of. However, the water allocation
agreements between the downstream states of Egypt and Sudan did
not seem to have created major regional challenges on the water use
or in the relations between the upstream, particularly Ethiopia, and
the downstream states until recent decades. This is mainly because
practical capabilities for major development works disrupting the
Nile’s flow in upstream countries were simply absent. With growing
economic ambitions in the last 3 decades, interest in water of the Nile
started to grow, challenging the status quo enjoyed by downstream
states and triggering a protracted dispute among the riparian states.

The third relevant agreement is the Cooperative Framework
Agreement (CFA) of 2010 (Mekonnen, 2010) that allocated
“equitable and reasonable” use of the Nile water “among all
riparian countries”, for “integrated regional development”. After
more than a decade of back-and-forth negotiations among
riparian states through the NBI framework, the CFA was seen
as a major breakthrough in getting rid of claims of “colonial-era”
water treaties. The CFA is signed by six out of the 10 NBI member
states and ratified by three states at the time of this writing. Egypt
and Sudan have both rejected it.

FIGURE 1 | The Nile basin and riparian states.
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Although the dispute on the Nile water use rights has escalated
particularly in the Eastern Blue Nile states, in reality, it is not just
between upstream Ethiopia and downstream Sudan and Egypt.
Rather, it is a dispute between all upstream states and Egypt and
to a lesser extent Sudan. This is because Egypt seems to claim that
“colonial-era” agreements or legal arrangements between upper
riparian countries or their “protectors” and Egypt or its
“protector” are still applicable today. Furthermore, not all
upstream countries have necessarily conflicting interests due to
the two major tributaries of the Nile. Ethiopia, for instance, as the
sole source of the Blue Nile, has no, at least direct, conflict of
interest with other upper riparian states on the other Nile
tributary, the White Nile, but only with the lower riparian
states, i.e., Egypt and Sudan. Egypt and Sudan, thus, deal with
two sets of upstream states, with Ethiopia on the one hand and the
rest of the upper riparian states on the other.

Soon after signing the CFA, Ethiopia started construction of
Africa’s biggest hydroelectric dam, the Grand Ethiopian
Renaissance Dam (GERD) (Gebreluel, 2014), on the Nile river.
Egypt and, to a lesser extent Sudan, objected either the entirety or
part of GERD. The negotiation that started soon between the
three riparian states related to the impacts of the new dam
continues with highs and lows to this day, sometimes with
talks of military engagement, without any settlement yet at the
time of this writing.

Focusing on the Eastern Nile states, and on Egypt and Ethiopia
in particular, epicentres of the ongoing Nile dispute, Ethiopia has
the highest population (99.4 million) closely followed by Egypt
(91.5 million), of which Egypt has the highest population living
within the Nile basin (85.8 million), followed by Ethiopia (37.6
million) (NBI, 2019). Economically, Egypt, followed by Sudan,
has the highest Gross Domestic Product (GDP) per capita in the
basin states, more than sixfold compared to Ethiopia’s GDP per
capita (Bank, 2019).

GERD is now a fait accompli at more than 70% of the total
construction finalized, but justice consideration will continue to be
vital issues in its completion, filling, and operation (Yihdego, 2017).
It is apparent that the riparian states have not only shared waters
but also shared socioeconomic and climate change challenges.
Increasing demands for water, not only for water consumption
but also for energy and food production, will further increase
pressure on the Nile basin. Furthermore, due to protracted disputes
about the allocation of the Nile water, the risk of future
confrontations cannot be downplayed, which, in turn, can
trigger unsustainable activities on interdependent SDG goals.

SDGs and the Nile
Sustainable development implies that gains on the various SDG
targets are retained and distributed or passed onto the next
generation of our human and natural ecosystem. It is
important to monitor and evaluate how equitable such gains
are, not least because inequitable gains threaten the very
sustainability of the system. Similarly, inequitable
transboundary water management risks missing not only
water-related targets but other interdependent targets too.
Paragraph seven of the 2030 agenda for sustainable
development affirms a commitment to human rights to water

and sanitation in its declaration, which states “the human right to
safe drinking water and sanitation and where there is improved
hygiene and where food is sufficient, safe, affordable and
nutritious” (UNDESA, 2016). In light of such provision of
human rights for water, one can assume that any one, state or
person, in the Nile has the right of using Nile water either for
irrigation (to produce “sufficient, affordable and nutritious food”)
or generating electricity in order to achieve these and beyond (in
line with cosmopolitanism and or the “doctrine of community of
interest”). Such is not the case in the Nile and likely may not
become the case anytime soon.

In regard to the Sovereignty of the States (Walzer’s theory), the
current set of criteria in SDG6.5.2 can monitor sustainability only
using the “proportion of basin area under operational
arrangement”. Given the various interstate and regional
treaties outlined earlier about the Nile, the SDG indicators
would be of very limited help in either monitoring
sustainability in the basin or mediating disputes and
disagreements between riparian states in the basin. Thus, SDG
criteria indicators are simply unable to monitor and evaluate
either the sustainability or the utilization bottlenecks in the
transboundary water management of the Nile.

Room for Distributive Justice
Next to the inadequacy of the SDG criteria indicators, there is little
consensus about the normative nature or content of the equitable
rules or principles to be applied in transboundary water resources
management or about their legal implications for the cooperative
management of transboundary waters (Zeitoun et al., 2014).
Putting the Nile basin in general, and the GERD in particular,
in the perspective of distributive justice, it is apparent that neither
the status quo of unilateral decisions and unilateral vetoing nor the
existing water treaties are sustainable. The treaties of both 1929 and
1959 between downstream countries (or their “protectors”) have
never been recognized by Ethiopia and other upper riparian states
and are considered null and void by the CFA of 2010. The question
then is what would be a practicable and equitable way to address
the “human right to water” and thereby guarantee distributive
justice in this transboundary river. More importantly, how is
equitability, or progress toward it, in water allocation in
transboundary waters such as the Nile to be evaluated with
respect to the sustainable development goals?

From the perspective of the cosmopolitan theory, the Nile
water dispute can be examined as follows. Since the cosmopolitan
theory advocates universal access rights for humans in all states,
the practical implication of this theory in the Nile would be the
distribution of water equitably to all the people in the basin for
social, economic, and environmental development, irrespective of
which state they live in. This would further imply that riparian
states may not prioritize their own citizens over those of other
riparian states, irrespective of the number of transboundary water
resources that originate from their territory. As can be imagined
from these hypothetical considerations, fulfilling human rights to
water poses a unique challenge in a transboundary basin. Its
practicality hangs in the balance with the sovereignty of states: the
more state sovereignty is emphasized, the less basin-wide
universal rights may be acknowledged. Putting the two
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countries in this context, if Egypt and Ethiopia were to fulfill these
universal rights among all the people in the two states universally,
one could continue to ponder a number of important
considerations. For example, the large discrepancy between the
internal freshwater potential per capita (Egypt: 20 cubic meters;
Ethiopia: 1,244 cubic meters) and the current per capita water
consumption (Egypt: 2,202 L; Ethiopia: 279 L) makes the
practicality of such “universal human rights” considerations in
the context of transboundary waters difficult to imagine. In reality,
identity and domestic political necessities and commitments limit
even more conservative foreign policy choices open to states with
regard to the settlement of transboundary water allocation disputes
(Turan and Kut, 1997; Anand, 2007).

Alternatively, approaching the situation from the perspective of
the morality of the state theory on transboundary water
management in the Nile would allow Ethiopia, an upper
riparian state and the source of about 86% of the Nile water by
volume, the full right to use the Nile water as it wishes, irrespective
of the needs of downstream states (Egypt). The risk of a new dam
(GERD) in Ethiopia negatively affecting the functioning of a prior
dam in Egypt (the Aswan High Dam) may be as problematic from
a moral perspective similar to the categorical veto by Egypt, a
downstream state, of all and any utilization of Nile waters for any
consumption needs in the upstream states (Ethiopia).

Similarly, is it fair that the prior existence of a much larger
downstream structure such as the Aswan High Dam dictate that
upstream projects, such as the GERD in Ethiopia, be rendered
obstructive? Is it fair, particularly in the case of the GERD where
studies show potential for shared opportunities as a result of its
construction also for downstream states, andwith “manageable risks”
(Warne, 2019), that claims of unjust colonial-era agreements or
status quo be maintained or respected? These questions seem all the
more relevant considering that a riparian state such as Ethiopia, with
only one-sixth of the GDP per capita of Egypt, with more than 50%
of its population without access to electricity (compared to Egypt’s
nearly 100% electrification), with per capita water consumption of
only one-eighth of Egypt, etc., be blocked from developing its
economy, access to water, and hydropower, by a more developed
downstream state. It is understandable that, irrespective of whether
one assumes the cosmopolitan theory (distribution between humans
in all states) or morality of the state (distribution between states), the
allocation of transboundary water is a challenging question of justice.
While recognition of a human right to water is necessary, its
implementation is fraught with difficulties in a transboundary
water context, at least because linking community-level planning
and regional needs is challenging (Cash and Moser, 2000).
Furthermore, the existence of treaties or agreements alone does
not reduce the challenge of guaranteeing the sustainable
development of riparian states in transboundary basins. It is
important to note that while distribution may be a necessary
condition for justice in transboundary water allocation, the
process alone is not necessary since negotiation procedures do
not necessarily recognize the power asymmetry that exists
between actors (Zeitoun, 2013). In spite of this, current indicators
for the evaluation of the sustainability of transboundary water
management in the SDGs fail to capture this challenge in general
and in the Nile basin in particular.

From our discussion of the various doctrines, theories and
principles thus far, it is apparent that no clear criteria exist within
the set of current SDG indicators for “equitable and reasonable
utilization” of water resources in transboundary rivers. Our
immediate observation is that incorporation of notions of
distributive justice (even those as vague as “equitable and
reasonable utilization”) as an indicator in the SDGs can
advance and open the negotiation field on transboundary
rivers between riparian states. The mere use of “proportion of
basins under operational arrangements” as an indicator for
sustainability of transboundary water management is neither
sufficient nor progressive in the sense that it does not seem
concerned whether such arrangements were attained through
unjust means and remain unfair.

At a more fundamental level, the question of what constitutes an
“equitable and reasonable utilization” of transboundary water
management is a rather challenging one. In spite of these
challenges, however, research progress in domains such as
cooperative game theories (Gintis, 2000; Madani and Dinar, 2012)
andmorally informed allocation and optimization techniques (Ciullo
et al., 2020) illustrate potential opportunities and operationalization
mechanisms of distributive justice in transboundary water resources
management. In value optimization techniques, for instance, the role
of distributive justice is illustrated through explicitly applying ethical
principles to how optimization problems are formulated in terms of
objectives and constraints (Tian et al., 2019; Ciullo et al., 2020). For
instance, assuming that Ethiopia and Egypt were to negotiate with the
goal of achieving distributive justice between the two riparian states, a
number of underlying moral principles (e.g., utilitarianism (Mill,
1895), egalitarianism (Arneson, 2002), prioritarianism (Arneson,
2000), sufficientarianism (Gosseries, 2011), and Pareto principle
(Kaplow and Shavell, 2003)) can be identified and used to
quantify options to facilitate negotiation between parties. In this
way, various fundamental justice issues and considerations of
ecological water rights and intergenerational justice can be
highlighted better among the negotiating parties and may easily
be assisted to visualize and realize the stakes, opportunities, risks, and
values placed by themselves and/or by other riparian states on shared
water resources. More importantly, incorporating such requirements
in the SDGs as indicators tomonitor progress toward sustainability in
transboundary water management is likely to invite a more
accommodative negotiation atmosphere since intrinsic values by
parties may be communicated much better.

CONCLUSION

In summary, several doctrines, theories, and principles have been
put forward for bettermanagement and allocation of transboundary
waters. While recent theories and the most widely adopted UN
watercourses convention outline the principles of “equitable and
reasonable utilization” of transboundary waters, the practical
application of such terms has proved to be difficult due to the
lack of clear criteria for what exactly “equitability” entails.
Management and allocation of transboundary waters, as
demonstrated here using the Nile basin as a case study, did not
benefit much from the current SDG criteria set (SDG 6.5.2) in either
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facilitating or advancing negotiations on recurring debates in such
basins. Lack of mechanism for transparent and measurable criteria
for transboundary water allocation and management in the SDGs
risks privileging the perspectives of the already powerful, thereby
resulting in a failure to prioritize distributive water justice and
regional security (Lankford et al., 2013). We think that this article
will serve as a starter for discussion on operationalization and
inclusion of distributive justice theories in SDG 6.5.2 and similar
sustainability assessment endeavors for proper accounting and
monitoring of progress toward equity and sustainability in
transboundary basins.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in
the article/Supplementary Material; further inquiries can be
directed to the corresponding author.

AUTHOR CONTRIBUTIONS

SY, JK, and ND discussed the concept; SY drafted the manuscript;
JK and ND contributed to revising and refining it.

ACKNOWLEDGMENTS

We wish to acknowledge the JPI-Water initiative and
participating grant institutions for funding the IN-WOP
project through which this effort was supported.

SUPPLEMENTARY MATERIAL

The SupplementaryMaterial for this article can be found online at:
https://www.frontiersin.org/articles/10.3389/fenvs.2020.590954/
full#supplementary-material.

REFERENCES

Abdelhady, D., Aggestam, K., Andersson, D. E., Beckman, O., Berndtsson, R.,
Palmgren, K. B., et al. (2015). The nile and the grand ethiopian renaissance dam:
is there a meeting point between nationalism and hydrosolidarity? J. Contemp.
Water Res. Edu. 155, 73–82. doi:10.1111/j.1936-704x.2015.03197.x

Anand, P. B. (2007). Capability, sustainability, and collective action: an
examination of a river water dispute. J. Hum. Dev. 8, 109–132. doi:10.1080/
14649880601101465

Arneson, R. (2002). Egalitarianism. Berlin: Springer.
Arneson, R. J. (2000). Luck egalitarianism and prioritarianism. Ethics 110,

339–349.
Arsano, Y. (2011). Negotiations for a nile-cooperative framework agreement

Institute for security studies papers 2011, Berlin: Springer. 8.
Bank, W. (2019). Gdp per capita. Available at: https://data.worldbank.org/

indicator/NY.GDP.PCAP.PP.CD?locations�ET. (Accessed March, 2019).
Beyene, Z. (2004). A quest for distributive justice in the Nile basin. Int. J. Ethiop.

Stud. 7, 16–39. doi:10.1017/cbo9781139051811.014
Brock, G. (2009). Global justice: a Cosmopolitan account. Oxford: Oxford

University Press.
Browder, G. (2000). An analysis of the negotiations for the 1995 mekong

agreement. Int. Negot. 5, 237–261.
Bruinsma, J. (2017). World agriculture: towards 2015/2030: an fao studyWorld

agriculture: towards 2015/2030: an fao study. Cambridge: Routledge.
Cash, D. W., and Moser, S. C. (2000). Linking global and local scales: designing

dynamic assessment and management processes. Global Environ. Change 10,
109–120.

Ciullo, A., Kwakkel, J. H., De Bruijn, K. M., Doorn, N., and Klijn, F. (2020).
Efficient or fair? Operationalizing ethical principles in flood risk management: a
case study on the Dutch–German rhine Risk Analysis. Risk Anal. 40,
1844–1862. doi:10.1111/risa.13527

Correia, F. N., and da Silva, J. E. (1999). International framework for the
management of transboundary water resources. Water Int. 24, 86–94.

Cotton, M. (2013). Deliberating intergenerational environmental equity: a
pragmatic. Future Stud. Appr. Environ. Values 22, 317–337. doi:10.3197/
096327113x13648087563665

Crabitès, P. (1929). The nile waters agreement. Foreign Affairs 8, 145–149.
De Stefano, L., Petersen-Perlman, J. D., Sproles, E. A., Eynard, J., and Wolf, A. T.

(2017). Assessment of transboundary river basins for potential hydro-political
tensions. Global Environ. Change 45, 35–46. doi:10.1016/j.gloenvcha.2017.
04.008

Dore, J., Lebel, L., and Molle, F. (2012). A framework for analysing transboundary
water governance complexes, illustrated in the mekong region. J. Hydrol. 466,
23–36. doi:10.1016/j.jhydrol.2012.07.023

Eckstein, G. E. (2008). “If water respects no political boundaries, does politics
respect transboundary waters,” in Proceedings of the American Society of
International Law Proceedings.

Eleftheriadou, E., and Mylopoulos, Y. (2008). Game theoretical approach to
conflict resolution in transboundary water resources management. J. Water
Resour. Plann. Manag. 134, 466–473. doi:10.1061/(asce)0733-9496(2008)134:
5(466)

Feldman, D. (2007).Water policy for sustainable development. London: JHU Press.
Gebreluel, G. (2014). Ethiopia’s grand renaissance dam: ending africa’s oldest

geopolitical rivalry?. Wash. Q. 37, 25–37. doi:10.1080/0163660x.2014.926207
Gintis, H. (2000). Game theory evolving: a problem-centered introduction to

modeling strategic behavior. Princeton: Princeton university press.
Giordano, M. A., and Wolf, A. T. (2003). Transboundary freshwater treaties

international waters in Southern Africa. Berlin: Springer, 71–100.
Girard, C., Rinaudo, J. D., and Pulido-Velazquez, M. (2016). Sharing the cost of

river basin adaptation portfolios to climate change: insights from social justice
and cooperative game theory. Water Resour. Res. 52, 7945–7962. doi:10.1002/
2016wr018757

Gleick, P. H. (1998). The human right to water. Water Policy 1, 487–503.
Goldman, B., and Cropanzano, R. (2015). “Justice” and “fairness” are not the same

thing. J. Organ. Behav. 36, 313–318. doi:10.1002/job.1956
Gosseries, A. (2011). Sufficientarianism. Berlin: Springer.
Hu, Z., Chen, Y., Yao, L., Wei, C., and Li, C. (2016). Optimal allocation of regional

water resources: from a perspective of equity–efficiency tradeoff Resources.
Conserv. Recycl. 109, 102–113.

Kaplow, L., and Shavell, S. (2003). Fairness versus welfare: notes on the pareto
principle, preferences, and distributive justice. J. Leg. Stud. 32, 331–362. doi:10.
3386/w9622

Lankford, B., Bakker, K., Zeitoun, M., and Conway, D. (2013). Water security:
principles, perspectives and practices. Cambridge: Routledge.

Lele, S. (2017). Sustainable development goal 6: watering down justice concerns.
Wiley Interdiscipl. Rev. Water 4, e1224. doi:10.1002/wat2.1224

Liu, D., Guo, S., Liu, P., Xiong, L., Zou, H., Tian, J., et al. (2019). Optimisation of
water-energy nexus based on its diagram in cascade reservoir system. J. Hydrol.
569, 347–358. doi:10.1016/j.jhydrol.2018.12.010

Madani, K., and Dinar, A. (2012). Cooperative institutions for sustainable common
pool resource management: application to groundwater Water. Resour. Res. 48.
doi:10.1016/j.jhydrol.2018.12.010

McCaffrey, S. C., and Neville, K. J. (2010). The politics of sharing water:
international law, sovereignty, and transboundary rivers and aquifers the
politics of water: a survey. Oxford: Oxford University Press. 18–44.

McCaffrey, S. C., and Sinjela, M. (1998). The 1997 united nations convention on
international watercourses. Am. J. Int. Law 92, 97–107.

McCaffrey, S. C. (1996). The harmon doctrine one hundred years later: buried, not
praised. Nat. Resour. J. 33, 965–1007.

Frontiers in Environmental Science | www.frontiersin.org February 2021 | Volume 8 | Article 5909548

Yalew et al. Taming Confrontations in Transboundary Basins

https://www.frontiersin.org/articles/10.3389/fenvs.2020.590954/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fenvs.2020.590954/full#supplementary-material
https://doi.org/10.1111/j.1936-704x.2015.03197.x
https://doi.org/10.1080/14649880601101465
https://doi.org/10.1080/14649880601101465
https://data.worldbank.org/indicator/NY.GDP.PCAP.PP.CD?locations=ET
https://data.worldbank.org/indicator/NY.GDP.PCAP.PP.CD?locations=ET
https://data.worldbank.org/indicator/NY.GDP.PCAP.PP.CD?locations=ET
https://doi.org/10.1017/cbo9781139051811.014
https://doi.org/10.1111/risa.13527
https://doi.org/10.3197/096327113x13648087563665
https://doi.org/10.3197/096327113x13648087563665
https://doi.org/10.1016/j.gloenvcha.2017.04.008
https://doi.org/10.1016/j.gloenvcha.2017.04.008
https://doi.org/10.1016/j.jhydrol.2012.07.023
https://doi.org/10.1061/(asce)0733-9496(2008)134:5(466)
https://doi.org/10.1061/(asce)0733-9496(2008)134:5(466)
https://doi.org/10.1080/0163660x.2014.926207
https://doi.org/10.1002/2016wr018757
https://doi.org/10.1002/2016wr018757
https://doi.org/10.1002/job.1956
https://doi.org/10.3386/w9622
https://doi.org/10.3386/w9622
https://doi.org/10.1002/wat2.1224
https://doi.org/10.1016/j.jhydrol.2018.12.010
https://doi.org/10.1016/j.jhydrol.2018.12.010
https://www.frontiersin.org/journals/environment-science
www.frontiersin.org
https://www.frontiersin.org/journals/environment-science#articles


McCaffrey, S. C. (1999). Water, water everywhere, but too few drops to drink: the
coming fresh water crisis and international environmental law Denv. J Int’l L &
Pol’y 28, 325.

Mekonnen, D. Z. (2010). The nile basin cooperative framework agreement
negotiations and the adoption of a ‘water security’ paradigm: flight into
obscurity or a logical cul-de-sac? Eur. J. Int. Law 21, 421–440. doi:10.1093/
ejil/chq027

Mill, J. S. (1895). Utilitarianism. Utilitarianism. Cambridge: Routledge.
Nagheeby, M., Piri, D., and Faure, M. (2019). The legitimacy of dam development

in international watercourses: a case study of the harirud river basin. Transnat.
Environ. Law J. 8, 247–278. doi:10.1017/s2047102519000128

NBI (2019). Estimated and projected total population in nile basin countries.
Available at: http://atlas.nilebasin.org/treatise/estimated-and-projected-total-
population-in-nile-basin-countries/. (Accessed March, 2019).

Neal, M. J., Lukasiewicz, A., and Syme, G. J. (2014). Why justice matters in water
governance: some ideas for a ‘water justice framework’ Water Policy 16, 1–18.
doi:10.2166/wp.2014.109

Rahaman, M. M. (2009). Principles of international water law: creating effective
transboundary water resources management. Int. J. Sustain. Soc. 1, 207–223.
doi:10.2166/wp.2014.109

Rawls, J. (1958). Justice as fairness Philos. Rev. 67, 164–194.
Rules, H. (1966). The Helsinki rules on the uses of the waters of international rivers.

London: International Law Association.
Sanderson, G. (1964). Iv. England, Italy, the nile valley and the european balance,

1890–91. Hist. J. 7, 94–119.
Schroeder-Wildberg, E. (2002). The 1997 international watercourses

convention–background and negotiations Working Papers on Management in
Environmental Planning. Berlin: Technical University.

Sen, A. K. (2009). The idea of justice. Cambridge: Harvard University Press.
Shen, Z., Liu, P., Ming, B., Feng, M., Zhang, X., Li, H., et al. (2018). Deriving

optimal operating rules of a multi-reservoir system considering incremental
multi-agent benefit allocation. Water Resour. Manage. 32, 3629–3645. doi:10.
1007/s11269-018-2010-9

Sikor, T. (2013). The justices and injustices of ecosystem services. Cambridge:
Routledge.

Swain, A. (2008). Mission not yet accomplished: managing water resources in the
Nile River basin. J. Int. Aff. 14, 201–214. doi:10.4324/9780203128497-18

Tian, J., Guo, S., Liu, D., Pan, Z., and Hong, X. (2019). A fair approach for multi-
objective water resources allocation Water. Resour. Manage. 33, 3633–3653.
doi:10.1007/s11269-019-02325-5

Turan, I., and Kut, G. (1997). “Political-ideological constraints on intra-basin
cooperation on transboundary waters,” in Proceedings of the Natural resources
forum. Wiley Online Library.

UN SDG. (2015). Sustainable development goals. United Nations. Available at:
https://sustainabledevelopment.un.org/.

UNDESA. (2014a). General assembly adopts resolution recognizing access to clean
water, sanitation as human right. UN.

UNDESA. (2014b). International decade for action ’water for life’ 2005–2015
United Nations Department of Economic and social Affairs.

UNDESA. (2016). Transforming our world: the 2030 agenda for sustainable
development. Available at: https://sustainabledevelopment.un.org/

United Nations. (1997). Convention on the law of the non-navigational uses of
international watercourses UN Doc A/51/869.

UNWC (2012). Theories of resource allocation. New York, NY: Center for Water
Law, Policy and Science. Available at: https://www.unwatercoursesconvention.
org/documents/UNWC-Fact-Sheet-10-Theories-of-Resource-Allocation.pdf.

Walzer, M. (2015). Just and unjust wars: a moral argument with historical
illustrations. Oxford: Basic Books.

Warne, K. (2019). The whanganui river in new zealand is a legal person. New York,
NY: National Geographic. Available at: https://www.nationalgeographic.com/
culture/2019/04/maori-river-in-new-zealand-is-a-legal-person/.

Wheeler, K. G., Basheer, M., Mekonnen, Z. T., Eltoum, S. O., Mersha, A.,
Abdo, G. M., et al. (2016). Cooperative filling approaches for the Grand
Ethiopian renaissance dam. Water Int. 41, 611–634. doi:10.4324/
9781315160122-10

Wolf, A. T. (1999). “Criteria for equitable allocations: the heart of international
water conflict,” in Proceedings of the Natural Resources Forum. Wiley Online
Library.

Wouters, P., and Tarlock, A. D. (2013). The third wave of normativity in global
water law: the duty to cooperate in the peaceful management of the world’s
water resources: an emerging obligation Erga Omnes?. J. Water Law 23, 51.
doi:10.4324/9781315651132-19

Wouters, P., Vinogradov, S., and Magsig, B-O. (2009). Water security,
hydrosolidarity, and international law: a river runs through it
Hydrosolidarity, and International Law: a River Runs through it. Berlin:
International Law Association London, 97–134.

ILA (2004). “Berlin rules on water resources,” in Proceedings of the Seventy-First
Conference. Berlin: International Law Association London.

Yihdego, Z., Rieu-Clarke, A., and Cascão, A. E. (2017). The grand ethiopian
renaissance dam and the nile basin: implications for transboundary water
cooperation. Cambridge: Routledge.

Yihdego, Z. (2017). The fairness ‘dilemma’ in sharing the nile waters: what lessons
from the grand ethiopian renaissance dam for international law?. Brill Res.
Perspect. Int. Water Law 2, 1–80. doi:10.1163/9789004351769_002

Zeitoun, M. (2013). Global environmental justice and international transboundary
waters: an initial exploration. Geogr. J. 179, 141–149. doi:10.1111/j.1475-4959.
2012.00487.x

Zeitoun, M., Goulden, M., and Tickner, D. (2013). Current and future challenges
facing transboundary river basin management. Wiley Interdiscipl. Rev. Clim.
Change 4, 331–349. doi:10.1002/wcc.228

Zeitoun, M., Warner, J., Mirumachi, N., Matthews, N., McLaughlin, K.,
Woodhouse, M., et al. (2014). Transboundary water justice: a combined
reading of literature on critical transboundary water interaction and ‘justice’.
For Anal. Diplom. Water Policy 16, 174–193. doi:10.2166/wp.2014.111

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2021 Yalew, Kwakkel and Doorn. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC
BY). The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with
these terms.

Frontiers in Environmental Science | www.frontiersin.org February 2021 | Volume 8 | Article 5909549

Yalew et al. Taming Confrontations in Transboundary Basins

https://doi.org/10.1093/ejil/chq027
https://doi.org/10.1093/ejil/chq027
https://doi.org/10.1017/s2047102519000128
http://atlas.nilebasin.org/treatise/estimated-and-projected-total-population-in-nile-basin-countries/
http://atlas.nilebasin.org/treatise/estimated-and-projected-total-population-in-nile-basin-countries/
https://doi.org/10.2166/wp.2014.109
https://doi.org/10.2166/wp.2014.109
https://doi.org/10.1007/s11269-018-2010-9
https://doi.org/10.1007/s11269-018-2010-9
https://doi.org/10.4324/9780203128497-18
https://doi.org/10.1007/s11269-019-02325-5
https://sustainabledevelopment.un.org/
https://sustainabledevelopment.un.org/
https://www.unwatercoursesconvention.org/documents/UNWC-Fact-Sheet-10-Theories-of-Resource-Allocation.pdf
https://www.unwatercoursesconvention.org/documents/UNWC-Fact-Sheet-10-Theories-of-Resource-Allocation.pdf
https://www.nationalgeographic.com/culture/2019/04/maori-river-in-new-zealand-is-a-legal-person/
https://www.nationalgeographic.com/culture/2019/04/maori-river-in-new-zealand-is-a-legal-person/
https://doi.org/10.4324/9781315160122-10
https://doi.org/10.4324/9781315160122-10
https://doi.org/10.4324/9781315651132-19
https://doi.org/10.1163/9789004351769_002
https://doi.org/10.1111/j.1475-4959.2012.00487.x
https://doi.org/10.1111/j.1475-4959.2012.00487.x
https://doi.org/10.1002/wcc.228
https://doi.org/10.2166/wp.2014.111
https://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/environment-science
www.frontiersin.org
https://www.frontiersin.org/journals/environment-science#articles

	Distributive Justice and Sustainability Goals in Transboundary Rivers: Case of the Nile Basin
	Introduction
	Water Allocation Between States and Between Individuals
	Treaties for the Nile
	SDGs and the Nile
	Room for Distributive Justice

	Conclusion
	Data Availability Statement
	Author Contributions
	Acknowledgments
	Supplementary Material
	References


