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ABSTRACT

Given the growing demand for water justice, the systemic nature of the water problem, the fragmented water governance and dis-
parate strands of water justice literature, there is an urgent need to conceptualize and operationalize water system justice. Hence,
we ask: What kind of water system justice framework is needed in the Anthropocene? Our Water System Justice (WSJ) approach
builds on the water justice scholarship and Earth System Justice to argue that water justice must be ideal (not conservative) and
include recognition and epistemic justice; must use the 3I's (interspecies, intergenerational, and intragenerational justice) frame-
work to prevent significant harm to others; and be integrated within procedural and substantive justice. We operationalize WSJ
through: (i) Ends aiming at just water boundaries and ambient water standards to ensure we live within our water means, while
meeting the water-related human rights of all; and (ii) Means: Addressing the driving causes of water problems and inequality;
ensuring equitable (re)allocation of water resources, where water is first deducted to meet minimum needs (and the customary
rights of Indigenous Peoples) within ecological boundaries, and the remaining water is fairly distributed among different uses
and users; equitable allocation of harm/risk; and allocating responsibilities fairly among different actors. We thereby shift the
focus from merely highlighting injustices to developing a comprehensive systemic approach to justice that is subject to contextual
debate to ensure procedural justice.

This article is categorized under:

Human Water > Water Governance

Human Water > Value of Water

Human Water > Water as Imagined and Represented

1 | Introduction decline of clean water in our surface and groundwater systems

with rising pollution through nutrient run-off, PFAS, plastics,

This article aims to conceptualize and operationalize a sys-
temic approach to water justice. This is justified by four reasons.
First, in the Anthropocene, given rising water overconsump-
tion, pollution, extreme water events, and inequalities in ac-
cess, allocation, and vulnerabilities (UNEP 2019; Malm and
Hornborg 2014), water justice movements are calling for a just
approach to govern the Earth's resources and biogeochemical
systems from local to global level (Harris et al. 2017). The rapid

organic waste, and medicine residues is causing serious health
problems. As demand exceeds supply, demand for justice in-
creases, as those who suffer from water access and pollution
issues and have high costs of inaction (often poorer people) pro-
test against those who caused the excess use and pollution (often
richer people). At the same time, extreme weather events such
as droughts and floods are causing huge damage, leading to de-
mands for financing loss and damage (Figure 1).
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FIGURE1 | Water challenges in the Anthropocene lead to increasing demands.

Second, there is a growing realization that the water system is
being seriously impacted by our water withdrawals and climate
change and that blue (surface and ground) and green (i.e., terres-
trial precipitation, evaporation, and soil moisture) water flows
are becoming unpredictable, calling for protecting the water
system as a global public good (Kaul et al. 1999)/commons and
taking a systemic approach to the bio-geo-chemical systems that
support life on Earth (Rockstrom et al. 2024). Third, existing
water policy tends to take an incremental and fragmented ap-
proach to water governance where local, national, and trans-
boundary systems are incoherent; where surface, ground, and
green water are separately governed; where the root causes of
problems lie often in other sectors (agriculture, industry, the
economic system); and where power influences outputs and
outcomes. “Decisions over ... water ... are inherently decisions
about justice: Who gets how much, when, how and why?”
(Lukasiewicz et al. 2013, 1315). This too calls for taking a much
more systemic approach to water governance.

Fourth, although the synthesis of the scholarship in global en-
vironmental assessments calls for a just approach (UNEP 2021),
it does not define justice (Gupta et al. 2023) and water justice
literature is fragmented (Bosch et al. 2025). Water justice issues
range from the local (Boelens et al. 2018) to global level (e.g., wa-
tershed, catchment, river basin, transboundary) and span across
various (academic) disciplines (Knijn et al. 2020) (e.g., religion
(Laster et al. 2009; Naff 2009), politics (Rawls 2008), economics
(Posner 1983), philosophy (Miller 2023), and law (Kelsen 2022)),
and are shaped by interests, power, ideologies, and beliefs
(Boelens et al. 2018; Joy et al. 2014). Few papers call for a multi-
level conceptualization of water justice in the Anthropocene
(Gupta et al. 2013), linking different spatial and temporal scales,
taking an interdisciplinary and systemic approach. With grow-
ing global water inequality (United Nations 2024) and the reali-
zation that the water system is being damaged, a comprehensive
systemic justice framework becomes necessary. Hence, we ask:
What kind of Water System Justice (WSJ) framework is needed in
the Anthropocene?

In answering this question, we build on the Earth Commission's
conceptualization of Earth System Justice, which was based on
an extended literature review and several workshops within the
Earth Commission' (Gupta et al. 2023) and an initial conceptu-
alization of water system justice and related questions, which
was published in the Global Commission on the Economics of
Water 2024 report (GCEW 2024) (Section 2). Our operational-
ization goes beyond Earth System Justice, as it: (a) builds on the

unique story of water and the hydrological cycle; and (b) syn-
thesizes the specific water justice literature. Section 3 discusses
the different justice types proposed by the Earth System Justice
framework and adapts them to water challenges to propose a
Water System Justice framework, operationalized through “just
ends” and “just means” in Section 4. Section 5 concludes.

2 | Theoretical Framework

The need to address the global interlinked systemic problems
of climate change, water, biodiversity loss, and so forth, on
the one hand, with the systemic socio-ecological problems of
chronic lack of access to resources and inequitable resource dis-
tribution led the Earth Commission to propose the concept of
Earth System Justice (Gupta, Bai, et al. 2024; Gupta, Prodani,
et al. 2024). This is briefly conceptualized and operationalized
below in order to draw lessons for developing the concept of
Water System Justice.

2.1 | Conceptualizing Earth System Justice

Earth System Justice (ESJ) builds on different conceptions of
justice and has four key building blocks (Gupta et al. 2023).
First, it includes certain key approaches (ideal/transformative;
recognition, epistemic including data justice). The scholarship
on justice ranges from local to global, conservative/incremental
to transformational. Conservative justice reinforces existing in-
equalities by taking existing laws/policies as the starting point
(i.e., it does not question the underlying drivers of problems);
while ideal/transformative justice focuses on what is needed
from a fairness perspective (Kalfagianni and Meisch 2020)
and calls for addressing the underlying drivers of a problem.
Although there is debate about whether water issues should be
locally, nationally, or globally addressed, the Earth Commission
argued that in the context of the Anthropocene there is a need
for a justice definition that calls for a continuous iteration be-
tween local and global but that is more ideal/transformative
(addressing drivers) rather than conservative/incremental (ad-
dressing direct pressures/symptoms).

Since many injustices arise from excluding others
(Schlosberg 2013) in politics, business, and society, and result
in externalizing risks, inclusion begins by adopting the concept
of recognition justice—acknowledging and even prioritizing
the “other” with differing norms, values, identities, cultures,
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ontologies, and realities (Figueroa and Waitt 2010; Whyte 2011).
Epistemic justice aims to acknowledge and respect other/diverse
forms of knowledge (e.g., customary, religious, Indigenous),
thereby avoiding a “flat epistemic landscape” (Baker and
Constant 2020; Fricker 2017). It emphasizes other ways of ac-
quiring, exploring, creating, and distributing knowledge and
addresses biases and power inequities in knowledge produc-
tion and dissemination (Byskov and Hyams 2022; Fricker 2009;
Santos 2020; Baker and Constant 2020; Mabon et al. 2022) as
well as counters misinformation and disinformation—the num-
ber one global security risk today (WEF 2024). In doing so, EST
adopts an egalitarian approach, embedded in the 2030 Agenda,
including leaving no one behind and prioritizing those furthest
behind (UNGA 2015).

A second building block of ESJ is accounting for spatial and
temporal scales of systemic and intersectional problems while
also recognizing the obligations that emerge from human re-
lationships, through relational justice via the 3I's (cf. Jepson
et al. 2017; Roth et al. 2014)—interspecies justice (Celermajer
et al. 2022; Taylor 1986) and Earth system stability, intergen-
erational justice (Tremmel 2009; Weiss 1989), and intragen-
erational justice (Okereke 2006). Interspecies justice requires
fairness in treating nonhumans as humans, recognizing our in-
terrelation (Celermajer et al. 2022; Chao and Celermajer 2023),
and leaving resources for ecosystems and other species to thrive,
while Earth system stability calls for protecting the systems that
support life to prevent crossing tipping points. Intergenerational
justice addresses the obligations of past to present, and present
to future generations (Weiss 1989) through compensating, cor-
recting, and restoring past harms and avoiding future harms
while meeting the needs (not greed) of the present generations
(Tremmel 2009; Page and Heyward 2017). Intragenerational
justice addresses the current inequitable allocation of re-
sources, risks, and responsibilities (Gupta and Lebel 2010, 2020;
Okereke 2006; Valipour et al. 2024) while accounting for in-
tersectional injustices (Ciplet and Roberts 2017; Glotzbach and
Baumgirtner 2012, 336; Okereke 2006). In balancing the 3I's,
the goal is to avoid significant harm to others, and if possible,
move towards net positive impact (Gupta et al. 2025).

The approaches of the first and second blocks influence the
third and fourth blocks. The third block is procedural justice (ac-
cess to information, decision-making, civic space, and courts)
(Ruano-Chamorro et al. 2022), which uses affirmative action
to enhance the agency of marginalized people (Holland 2017;
Meshelski 2016). The fourth block is substantive justice, includ-
ing addressing drivers of problems as required by ideal/trans-
formative justice and revisiting the access and allocation of the
remaining resources, risks/harm, and related responsibilities
(Gupta and Lebel 2010, 2020). Substantive justice alone is inade-
quate, as people are more likely to accept participatory decisions
(Grillos et al. 2021; van den Bos et al. 2014); acknowledging that
different actors have different abilities to shape beneficial narra-
tives and perspectives (Santos et al. 2007).

2.2 | Operationalizing Earth System Justice

The above conceptualization has been operationalized in terms
of Ends and Means (Gupta et al. 2023). Ends focus on ensuring

(a) that the quantitative boundaries and ambient water stan-
dards put on the use of resources and sinks are not only safe but
also just, based on the principle of minimizing significant harm
to humans and nonhumans; and that (b) enough resources and
sinks are reserved for meeting the minimum needs/human
rights of all humans. This leaves a certain “corridor” of usable
resources and sinks for humans to share. Means focuses on (i)
addressing the root causes/drivers of environmental problems
(since the causes of the problem may not be in the environmental
sector) and inequality (since vulnerability and marginalization
are not innate but created by social systems); (ii) redistributing
the remaining resources and sinks within the ‘corridor’; (iii) re-
distributing harms/risks; and (iv) redistributing responsibilities.

Ends—Boundaries and standards: The planetary boundary
community has been proposing safe planetary boundaries
that aim to avoid tipping points and irreversible change to the
Earth's bio-geochemical system (Rockstrdm et al. 2009; Steffen
et al. 2015; Richardson et al. 2023; Wang-Erlandsson et al. 2022).
From an ESJ perspective, these safe boundaries (e.g., 1.5°C for
climate) may not be just, as long before these boundaries are
crossed, people, communities, countries, and other species may
be significantly harmed. This calls for proposing just boundar-
ies (e.g., 1°C for climate; Rockstrém et al. 2023). The boundaries
range from 1 m? for air pollution to 1km for biodiversity integ-
rity to the global level. In addition, these boundaries are not in
themselves just as they need to be complemented with quality
standards (e.g., ambient standards for water), account for signif-
icant local harm, need to be contextually translated from an ab-
stract global number to local levels, need to be spatially mapped
to show the distribution of the problem and overlaid on pov-
erty/population maps to understand how many people/species
are exposed to harm, need to be linked to an analysis of who is
causing the problem and what leads to inequality/vulnerability,
have to be achieved in a just manner, have to be accompanied by
analysis of the limits of a boundary/standard, and have to be dis-
cussed in society to become legitimate (Gupta et al. 2025). The
application of the framework shows that we have crossed 7 out
of 8 safe and just Earth System Boundaries globally and at least
50% of the land area where 86% of the people live is exposed to
two or more boundaries being crossed (Rockstrom et al. 2023).

Ends—Foundations: While the boundaries and standards de-
termine the upper limits to the use and pollution of resources
and sinks, the foundations determine the lower limit and use
the same units. The foundations are calculated by assessing the
pressure on the system of meeting the basic needs/human rights
of people worldwide. Initial research revealed that for a pre-
COVID year, 2018, the pressure of meeting food, water, energy,
and infrastructure (home/travel) of the poorest implies, among
others, a 26% increase in greenhouse gas emissions, equivalent
to the pressure of the richest 1%-4% (Rammelt et al. 2022). This
led the Earth Commission to propose that the foundation is set
by identifying the pressure (in the same units as the boundar-
ies) of meeting the minimum needs/human rights of all people
worldwide. The space within the boundary and the foundation
is the “corridor” or the available ecospace for human use.

Means (addressing drivers, reallocating resources, risks, re-
sponsibilities): Since we have crossed safe and just Earth System
Boundaries and have not yet met minimum needs, ESJ requires
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transformation which addresses the root causes of the prob-
lem and inequality, and reallocating resources, risks, and re-
sponsibilities. This requires, among others, transformation of
the economic and political system (see for details Gupta, Bai,
et al. 2024).

3 | Conceptualizing Water System Justice (WSJ)

In applying the ESJ framework to water, we recognize that water
governance has a long history and there is considerable institu-
tional path-dependency worldwide, in relation to how property
and community rights to water have been organized, the way
permits/concessions/contracts/payment enable access to water,
the principle of not causing harm, and the principle of priority of
use. Moreover, there are hundreds of bilateral and multilateral
treaties that govern transboundary rivers and three global water
treaties. This history has created just and unjust distributions
of water and water-related challenges over time. Scholars have
explored these issues from the local to global level, including
Indigenous (Hartwig et al. 2022; Wilson and Inkster 2018; Yates
et al. 2017), religious (Gudorf 2010; Naff 2009), ethical, philo-
sophical (Corral-Verdugo et al. 2003; Kopnina 2019; Zeitoun
et al. 2014) and other perspectives (Joy et al. 2014; Spijkers 2020).
Moreover, as water is constantly moving in complex interac-
tions between Earth systems and societies across various spatial
scales (Gupta et al. 2013; Pahl-Wostl 2019; Sultana 2018), there is

Interspecies & Earth
system stability (I1)
Protect water bodies &
green water for other
species/ecosystems;
Recognizing the right of the
river/water/nature; Maintain
hydrological cycle

Inclusive
decision-making
On water plans and
plans that affect
water

Information
On water plans and
plans that affect blue
and green water

Intergenerational (12)
(Between generations)
Restore past loss of wetlands
and correct water pollution;
Keep water use within
boundaries/ambient

standards for present and
future generations

a need for a multi-dimensional, multi-scalar systemic approach
to water justice.

Building on the Earth System Justice framework (Section 2) and
water justice literature, we now explore the key contours of WSJ.
This framework aims to reconcile various water justice perspec-
tives by: (i) considering the hydrological cycle as a global public
good as its starting point; (ii) applying the multiple justice con-
cepts to water; (iii) promoting water use within proposed safe
and just quantitative boundaries and ambient water standards;
(iv) promoting meeting minimum needs as a human right and
merit good? in line with the 2030 Agenda; (v) promoting equi-
tably allocating the remaining water, risks/harm, and respon-
sibilities; and (vi) addressing the underlying societal causes
(drivers) of the water crises as well as inequality. The proposed
WSJ framework is explained below in terms of the four blocks
(just approaches, spatial and temporal justice, procedural and
substantive justice; Figure 2).

3.1 | Just Approaches: Ideal, Recognition
and Epistemic Justice

Ideal/transformative water justice is needed today because at
the local level water property and access rights have become
concentrated in the hands of some people at the cost of others
in many parts of the world (e.g., in Chile), and water grabbing

Intragenerational (I3)
(Between countries,
communities, people)
Promote equitable blue
water sharing and reduce
pollution between humans,
communities and countries

Civic space Courts
E.g. to protests To challenge
against water plans decisions on water
and plans that affect plans and plans that
water affect water

Address drivers of water problems & inequality
Economic/legal/trade & investment system, agriculture, technologies, urbanization, climate change,
colonial & capitalist legacies, small ineffective governments, privatization of commons, power

Resources
Allocating remaining
water through priority

of use, permits,
markets, etc

Minimum
resources/services
(water for personal

use, food, etc.)

Risk/harm
Minimizing harm from
explicit or implicit
distribution of water
(incl. droughts/floods)

Responsibilities
For addressing
access, risk and
resource allocation

FIGURE 2 | Conceptualizing water system justice. Source: The Water System Justice framework builds on the Earth System Justice framework

(Gupta et al. 2023).
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(e.g., Dell'Angelo, Rulli, and D'Odorico 2018) can be legiti-
mized as water purchase as it is undertaken under existing
rules. This inevitably brings us to recognition justice, which is
needed because the global system has benefited some by ex-
ploiting water resources that are vital for €Veryone; moreover,
human rights and the 2030 Agenda call for leaving no one
behind (UNGA 2015). Recognition justice focuses on those
behind: women, Indigenous Peoples and local communities,
smallholders (Ricciardi et al. 2018), people with disabili-
ties; people whose religions are suppressed (Mawani 2023;
Nevola 2022); LGBTQI+ people (Brewis et al. 2024; Hamill
et al. 2023); youth and children, and senior citizens that are
disproportionately and differentially at risk from the water
crisis.

For example, inadequate WASH services adversely affect
education, with one in three schools lacking such facilities
(McGinnis et al. 2017; Pearson and McPhedran 2008) and
443 million school days are lost annually, disproportionately
affecting girls (UNICEF 2021a; UNDP 2006). Marginalized
groups are also affected: 1.2 billion people with disabili-
ties face barriers in accessing WASH (Scherer et al. 2021;
UNDESA 2024; UNICEF 2021b). Water and climate crises
further intensify inequality (Islam and Winkel 2017)—half
the world faces annual water scarcity, while climate change
worsens hydrological extremes (Intergovernmental Panel
on Climate Change (IPCC) 2023). Thus, vulnerability stems
less from poverty itself than from heightened exposure to,
for example, polluted water and disease (Humphreys and
Enqvist 2022). Recognition justice also requires recogniz-
ing the human rights violations of those affected by floods,
droughts, and extreme weather events that are caused by cli-
mate variability and change.

Recognition justice may lead to plural systems. An example
is the legal recognition of the Subak, a customary/traditional
irrigation system that goes back around a thousand years
(Roth et al. 2014). The relationship between the State and the
Subak system, where government laws, policies, projects, and
water control practices intersect, has been (and continues to
be) marked by legal pluralism. Other examples include em-
ploying both Indigenous and "Western' scientific inquiry to
address sustainability challenges, by weaving stewardship
and caretaking into scientific practices as central elements
of Indigenous science, as seen in the Meskwaki and Ottawa
Indigenous traditions. These approaches entail engaging with
the world as “respectful partners in genealogical relation-
ships of interconnected humans, non-human beings, entities
and collectives who have reciprocal responsibilities to one
another” (Whyte et al. 2016, 25). Or the recognition of water
needs and rights of Indigenous Peoples in the Australian water
policy (Jackson 2008). In Canada, Indigenous water responsi-
bilities and traditional knowledge are increasingly recognized
in the public discourse through forums, workshops, and refer-
ences to treaties (Mcgregor 2014). In India, local communities
along the transboundary Gandak River basin act as knowledge
producers in floods and heavy rainfall forecasting, drawing on
both fine-grained observations and their interaction with of-
ficial early warning systems (Acharya and Prakash 2019). In
Mexico, a political “recognition mindset” enabled acknowledg-
ment and inclusion of Indigenous Peoples in decision-making

in Oaxaca, while its absence hindered recognition in Chiapas
(Anaya Muifioz 2005). Therefore, although the implementa-
tion of these formal or discursive recognitions is contested
(Hartwig et al. 2022; Mcgregor 2014; Jackson 2008), they are a
first step towards a more just approach for water governance.

Epistemic justice acknowledges the multiple diverging ontol-
ogies of water that range from water as an economic resource
amplified by its “scarcity” to water as a source—a gift of God,
a heritage, interconnected with humans and ecosystems
(Bakker 2013; Camacho and Park 2022). Currently, however,
an economic-driven narrative dominates water management,
focused on cost recovery, efficiency, and high-value uses. For
instance, the hydraulic mission post-1950 (Duarte-Abadia 2023;
Stuart-Hill and Schulze 2017) increased access for urban dwell-
ers but displaced rural people and dispossessed rural livelihoods
(Boelens 2021; Bosch and Gupta 2022; Hawken et al. 2021; Shi
et al. 2021). The financialisation of water has priced water out of
the reach of many (Ahlers 2010; Hoogesteger and Wester 2015;
Prakash 2005; Sekhri 2014). Cost-recovery principles in WASH
led to ideas such as a sanitation ladder or service differentiation
which further exacerbate injustices (Boakye-Ansah et al. 2022;
Schwartz et al. 2017; Bakker 2007). This implies that those who
see water as a source get squeezed by those who see water as a
resource: we try to address this by reducing the water that can
be seen as a resource (i.e., water in the corridor) by making water
available as a source through the application of WSJ principles.

Epistemic justice acknowledges that every water user creates
knowledge (Temper and del Bene 2016), recognizes different
scholarship (e.g., Global South researchers are underrepresented
in development research (Amarante et al. 2022; Amarante and
Zurbrigg 2022)), refers to other ways of knowing (e.g., different
water ontologies exist (Yates et al. 2017)), acknowledges the risk
of inaccurate and inadequate translations (e.g., Al language
technology currently supports 3% of the world's most widely spo-
ken languages; Helm et al. 2024), and sees how this knowledge
is produced, accessed, and shared, and by whom (e.g., science
reflects intersectional inequalities). Engaging with alternative
knowledge systems can enhance knowledge production pro-
cesses on water (Ulloa 2020; Yanou et al. 2023). However, there
is also a risk that in such a process some knowledge gets lost
(Yanou 2024). Practically, epistemic knowledge can be used
at two levels: (a) in procedural justice approaches where water
sharing is debated locally and contextually; and (b) by making
such knowledge available at international fora to shape global
debates on water use (e.g., the right of the river).

3.2 | Spatial and Temporal Justice

Spatial and temporal justice is promoted through ensur-
ing fair, equitable, and respectful relationships between hu-
mans and nonhumans in water governance. In applying the
3I's, interspecies justice (I1) engages with water by leaving
water for ecosystems to flourish (Lytle and Poff 2004; Palmer
and Ruhi 2019), requiring minimum flows of good quality.
Already, ecosystems are diminishing: 21% of wetlands were
lost since 1700 (Fluet-Chouinard et al. 2023) and 88% of fresh-
water megafauna populations have decreased between 1970
and 2012 (He et al. 2019).
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While such flow restrictions reduce water available for economic
activities, they ensure sustainable, continuous, and predictable
water supplies for human use (Pearce 1988). Many countries are
protecting environmental flows (Wineland et al. 2022). Globally,
efforts are underway to restore water bodies, such as the Aral
Sea (Alasgarli 2025) and river restoration and dam removals
in the US, where 1951 dams were removed between 1912 and
2021 (American Rivers 2022; Bellmore et al. 2017). This aims
at enhancing river flow, restoring biodiversity, and ensuring
sustainable economies. However, this is not free of trade-offs.
Kaushal et al. (2019) explore how caring for environmental
flows in the Ganga River needs to be accompanied by measures
that focus on efficient water use; thus, users need to invest and
adapt, for example, through using irrigation mechanisms, or use
less water. Similarly, John et al. (2021) report that focusing on
increasing water for environmental flow requirements would
impact water availability for industrial, energy generation, and
food production purposes. However, increasing water use (and
water pollution) for current generations may reduce water for
future generations; thus, a delicate and context-specific balance
needs to be achieved using procedural justice, by considering
the relations between humans now and in the future and the
environment.

Intergenerational justice acknowledges that water resources
are shared across generations. Linear “development” ideas of
exploiting and expropriating water resources, and external-
izing negative impacts are unsustainable. On the one hand,
we could learn from Indigenous approaches that see the past,
present, and future (spanning several generations) as cyclical,
where each generation's responsibilities transcend temporal
boundaries (Winter 2019), which we incorporate into our
thinking. On the other hand, intergenerational water justice
also means accounting for problems for current generations
(e.g., when there is limited irrigation water for farmers, or
when animal husbandry is threatened) who also suffer be-
cause of the extractive and polluting behavior of past gener-
ations (e.g., because of falling groundwater levels). Likewise,
the current generation needs to be responsible for its water-
related behavior (e.g., water use, pollution) as it will impact
future generations.

Intragenerational justice ensures the equitable access and al-
location of resources, risks, and responsibilities (Gupta and
Lebel 2010, 2020; Okereke 2006; Valipour et al. 2024) within
a single generation (Ciplet and Roberts 2017; Glotzbach
and Baumgirtner 2012, 336; Okereke 2006) (Section 3.4).
Therefore, intragenerational justice approaches are being
proposed: for example, South Africa is trying to reallocate
water from the historically advantaged individuals to the his-
torically disadvantaged individuals (van Koppen et al. 2021).
Intragenerational justice requires iterative local-to-global
processes to maximize the opportunities for justice as “water
justice is never only local, but cross-scalar and global”
(Sultana 2018, 484). Moreover, as universal justice approaches
often clash with local conceptions, this highlights the need
for a contextual and situated approach (Joy et al. 2014) and
iterative negotiations. Justice elements must address injus-
tice across scales; and the elements often unfold in tandem
with other justice elements across scale. For example, re-
moving dams to restore river flows can represent restorative,

epistemic, and recognition justice for Indigenous peoples by
acknowledging and addressing historical disruptions to their
lands and water systems (Fox et al. 2022), can meet interspe-
cies justice by restoring habitats for aquatic and riparian life
(11), can ensure intergenerational justice by ensuring water re-
sources for future generations (I2), and can promote intragen-
erational justice by safeguarding water access and ecosystem
health for the marginalized (I3). It could uphold procedural
justice when diverse actors—such as local communities,
Tribal Nations, and state and federal agencies—are actively
involved in decision-making (Suiseeya 2020). Procedural jus-
tice is pursued through litigation, where affected communi-
ties, environmental groups, and Indigenous nations take legal
action to challenge dam constructions, demand environmen-
tal reparations, or secure the right to free, prior, and informed
consent (FPIC) (Carifio and Colchester 2010). Court rulings
can set legal precedents that influence water governance at
multiple scales, reinforcing the rights of marginalized groups
and strengthening environmental protections (Cosens 2021).

However, some present-generation actors may suffer—cur-
rent farmers who get less irrigation water or are not allowed
to emit high quantities of nitrates and phosphates (e.g., in the
Netherlands), farmers who feel forced out of animal husbandry,
and small to large companies that can no longer access water
today. This requires thinking in terms of the just transition:
how can a combination of technological, regulatory, economic,
and suasive instruments be mobilized to make this science
and knowledge-based much-needed and democratically de-
bated transformation as painless as possible to the different
actors, with the more powerful actors bearing the greatest
responsibilities.

3.3 | Procedural Justice

Water (related) procedural justice ensures that everyone has ac-
cess to: (i) all relevant information that affects their water sup-
plies at multiple levels of governance and water-related choices;
(ii) decision-making in that there is a possibility for direct or
representational participation in decisions that concern water;
(iii) civic space implying that people should be able to object
peacefully to perceived unfair water-related action; and (iv) the
judicial system for redress of water-related problems (King and
Murphy 2020; Braig 2018; Schlosberg 2004).

Regarding procedural injustices related to water management
and governance, Krchnak (2005) reflects on the broad extent of
the lack of or limited access that the public has to water qual-
ity information. This limitation also affects public participation
opportunities (ibid.). Furthermore, Biancardi Aleu et al. (2022)
show how participatory water governance in South Africa and
Sweden has been undermined by the agency of powerful actors,
blocking marginalized groups such as Black smallholder farm-
ers and Sdmi communities from meaningful participation—
showing how civic space shrinks when participation is co-opted
rather than genuinely supported.

Through procedural justice, WSJ engages with “other” knowl-
edge systems including scientific, indigenous, customary, and
international knowledge (Bastino et al. 2021; TUCN 2019).
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3.4 | Substantive Justice

Internally consistent “fair” processes do not necessarily lead to
substantive justice given their tendency to maintain the status
quo (MacCoun 2005; Ruano-Chamorro et al. 2022). Since the
most vulnerable may not be in a position to assert themselves,
this can reproduce injustices (Sukhraj-Ely 2009). Therefore,
to address substantive justice, it is important to look at the ()
drivers of (water) injustice, (b) safe and just boundaries and the
access to minimum needs, and (c) the allocation of remaining
resources, risks, and harms, and responsibilities.

There are various drivers of water injustice, from climate-related
ones to social and power relations. A key driver of water prob-
lems is climate change; at 1.5°C and 2°C global warming, the
population exposed to flooding events increases by 24% and
36%, respectively (Masson-Delmotte et al. 2019). Also, droughts
affect the water and food security of 55 million people yearly
(Augenstein et al. 2022; Matano et al. 2022). Additionally, loss
of biodiversity and nutrient flows can also exacerbate water
problems; thus, from the WSJ perspective, these issues also need
to be accounted for. Furthermore, the economic system allows
for land (including green and blue water) grabbing by agri-
business, mining, and oil companies (Bosch and Gupta 2022;
Dell'’Angelo, D'Odorico, and Rulli 2018; Mehta et al. 2012; Rulli
and D'Odorico 2013, 2014; Woodhouse 2013); sale of water-
intensive products by water-poor countries to others (Boelens
et al. 2018); the growing financialization of water supported
by confidential contracts; and the exacerbation of uneven dis-
tribution of water resources through global trade and invest-
ment (Chen et al. 2021). Compared to their economic gains from
global trade, developed countries incur a lower environmental
cost than developing countries (Chen et al. 2021). Moreover, de-
veloping countries are trapped in debt (UNCTAD 2023), with an
estimated $16.3 trillion in net resource transfers moving from
low- and middle-income to high-income countries between
1980 and 2012 (Kar et al. 2015). This forces developing countries
into high-return, water-intensive, environmentally exploitative
economic activities to repay debts (Shilling 1992; Heckel 2023;
Furlong 2021).

In addition, the role of power through historical colonial, capital-
ist, and legal systems (e.g., property rights systems) and (historic)
power imbalances (Bosch and Gupta 2023; Joy et al. 2014), trade
and investment systems, small governments and privatization
of the commons, and the rise of rich elites have led to increasing
environmental problems and inequality (Gupta, Bai, et al. 2024).
Small governments have reduced the ability of the state to
govern water. Since existing governance systems drive water
over-allocation and pollution (Cosgrove and Cosgrove 2012;
UNESCO World Water Assessment Programme 2012), WSJ
aims to address these drivers.

Safe and just boundaries examines how much water can be used
and/or polluted withoug causing too much harm to people and
ecosystems. Access to minimum needs to fulfill human rights
is a key challenge. For instance, failing to meet WASH rights
is an injustice, undermining health, education, and livelihoods
for 4.4 billion people without safe drinking water and 3.6 bil-
lion without improved sanitation services (United Nations 2023;
Greenwood et al. 2024). Women are disproportionately affected:

in 70% of households without water services, they must fetch
water (spending 200 million hours daily (UNICEF 2017;
UNICEF and WHO 2023)), while one in three lack private
toilets (WaterAid 2017), adding 266 million hours daily seek-
ing safe spaces (Schorsch 2019). These burdens heighten ex-
posure to violence and domestic conflict (Tallman et al. 2023;
O'Reilly 2016). Poor WASH services kill 1.6 million people an-
nually, including 400,000 children under five (UNICEF 2023;
Priiss-Ustiin et al. 2019). Thus, these substantive justice aspects
need attention.

Problems about the reallocation of remaining resources are var-
ious (Marston and Cai 2016). For instance, although water re-
sources are distributed unequally across the globe (e.g., Brazil
holds 12% of total renewable internal freshwater resources
(Farjalla et al. 2021)), this disparity is further compounded
by socioeconomic and political factors. Historical injustices,
such as colonial dispossession of land and water, remain unre-
solved. Today, land and water grabbing by agribusiness, min-
ing, and oil companies continues, with water-poor countries
exporting water-intensive products (Dell’Angelo, Rulli, and
D'Odorico 2018; Mehta et al. 2012). Moreover, transboundary
sharing of water resources remains a critical challenge (e.g.,
the Nile, Colorado, Indus). Global trade and investment exac-
erbate unequal resource distribution: developed countries gain
economically while bearing lower environmental costs (Chen
et al. 2021). Additional injustices stem from power imbalances,
technological and governance drivers of overuse, and debt bur-
dens that push poorer countries into water-intensive, exploit-
ative activities (Heckel 2023).

Regarding risks and harms, they are inequitably distributed:
the Global South depends heavily on agriculture and natural re-
sources, in particular vulnerable to climate change impacts such
as droughts, floods, and heavy rainfall (Almulhim et al. 2024).
About 4713 floods (from 1990 to 2022) across 168 countries af-
fected over 3.2 billion people, claimed 218,353 lives, and caused
more than 1.3 trillion USD in economic losses (Liu et al. 2024).
Of the 1.81 billion people that are exposed to 1-in-100-year
floods, 40% live on less than USD 5.50 a day (Rentschler
et al. 2022). This can be compensated through substantive jus-
tice rules that prioritize them. In water-related cases, injustices
are rarely clear-cut because interventions like dam removal cre-
ate both winners and losers (Hommes 2022): some actors bene-
fit from restored river connectivity and ecological health, while
others—such as farmers and communities relying on reservoirs
and canals—Ilose vital water supplies and cultural ties. Thus,
justice requires considering both perspectives, since addressing
loss and damage in water systems inevitably redistributes risks
and benefits.

The allocation of responsibility allocation issues can relate to, for
instance, that responsibility and accountability are not equally
shared within countries, between countries, and between the
Global North and South. While poorer countries suffer most
from climate change, wealthy countries consume six times
more resources and generate ten times the climate impacts of
low-income countries (UNEP 2024). The top 1% emits more
carbon than the bottom 66% (Khalfan et al. 2023). While the
poor lack water services, elites overconsume resources (Savelli
et al. 2023).
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Substantive justice is thus used to address the drivers of the
water problems and inequality as discussed above (Section 3.4);
promote the human right to water and sanitation services, and
the fair allocation of resources, risks, and responsibilities; and
establish just ends and just means (Section 4.1).

4 | Operationalizing Water System Justice: Just
Ends and Means

The various Water System Justice elements discussed above are
operationalized below by discussing just ends and means. Ends
are explored in terms of boundaries and standards for water
quantity and quality, and minimum access to meet human
rights (Section 2.1). Means are explored in terms of addressing
the drivers of water problems and inequality, addressing the
distribution of harm/risks, the distribution of the remaining re-
sources, and the related responsibilities (Figure 3). It should be
noted here that the proposed WSJ approach allows for plurality,
and the just ends and means listed below need to be subject to
local, national, transboundary, and contextual debate to ensure
the relevance and legitimacy of these to the people involved
(procedural justice).

4.1 | Just Ends: Just Water(-Related) Boundaries
and Preventing Significant Harm

Unlike water planetary boundaries, safe and just water bound-
aries and ambient water standards are meant to avoid signifi-
cant harm to humans (Section 2.2). For freshwater, there are
two proposed safe and just boundaries: surface water flows
should not vary by more than 20% on a monthly basis against

baseline levels; and groundwater withdrawals should not exceed
recharge (Rockstrom et al. 2023; Stewart-Koster et al. 2024).
Both boundaries have been crossed in many regions: 47% of
groundwater levels are declining and 34% of surface water bod-
ies fluctuate more than 20% (Rockstrom et al. 2023, 107). Green
water boundaries (Douville et al. 2021) have also been crossed
worldwide, but have not yet been tested for justice issues and
have been excluded from this analysis. The surface and ground
water boundaries suggest quantitative limits to both freshwater
use and also require ambient water standards to prevent pollu-
tion (Rockstrom et al. 2023). However, this can cause immense
harm to farmers and others in some parts of the world where
in the past water issues were not prioritized and since climate
change is impacting surface water flows. This requires consid-
erable societal debate—as continuing to exhaust surface water
will exacerbate problems for the future; but not meeting farmers'’
needs may have spillover impacts on food production, human
health and wellbeing. Water flows can also be protected by
adopting the 1°C boundary for climate change, and the proposed
boundaries for nitrogen and phosphorus as well as for maintain-
ing intact nature and the integrity of ecosystems.

Regarding other pollutants, justice concerns quality issues (e.g.,
saltwater intrusion, agricultural runoff, industrial discharges,
sewage, and wastewater) which affect human and ecosystem
health (UN-Water 2020). Hence, quantity standards should
be complemented by emission, technology, and ambient stan-
dards for water, in line with and going beyond existing water
quality standards in national and international law (Damania
et al. 2019; Rockstrom et al. 2023). This deters using water as a
sink for pollutants affecting human and species health (Schroter
et al. 2019; Stewart-Koster et al. 2024; Suich et al. 2015), set-
ting limits to the way the economy is run. These boundaries and

Reduce exposure to significant harm: Surface water monthly variability < 20% of natural flows;
Groundwater withdrawal < recharge; 1°C temp. rise to minimize water impacts of climate change;
Boundaries for nutrients and biodiversity; Standards to maintain water quality

Address drivers of water problems & inequality: Treat water as a global public and merit good;
Treat stable climate as public good; Make economic, trade and technological systems subject to a
regulatory approach; Capable government

Revisit mechanisms for
allocating water:

(i) Property/customary rights;

(ii) Permits/contracts & PPPs;

(iii) Priority of use principle;

(iv) Criteria of equitable & optimal
utilization & the no harm rule under
Watercourse Convention (1977);

(v) Allocation principles under treaties;

(vi) Relational approach to IPLCs;

(vii) Pricing, cost-recovery, markets

Liability for risk/harm caused:

Spatially and temporally map
risk/harm; Assess who causes
and who is exposed to harm;
Liability, compensation, loss
and damage, corrective,
restorative, transitional justice

Responsibilities
State responsibility, just public
private partnerships, just
programmatic approach, just
finance, just transition, just
technologies, just adaptive
capacity. Developing a
systemic view within which
sectoral or issue-specific
tools are adopted

Meet human rights: Ensure access to 50-100 litres of water for Water, Sanitation and Hygiene (WASH),
and implicit access to water for the right to food, energy, and infrastructure

FIGURE3 | Operationalizing Water System Justice: Just ends and means.
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standards need to be applied and contextualized at the local level
by policymakers as they relate to local surface- and groundwater
(and green water). Setting such standards is not easy, as busi-
nesses lobby to prevent the government from adopting stringent
standards.

Just water boundaries (and standards) account for the 3I's, but
differently. The surface water boundary protects freshwater spe-
cies, ecosystems, downstream regions, and current and future
generations. It can be seen as a quantitative articulation of the
“right of the river”, although it may disadvantage upstream re-
gions and farmers (unless treated wastewater can be returned
timely to the river). However, by improving the river's health,
all will benefit (Richter et al. 2003). The groundwater bound-
ary aims to stop and prevent further falls in groundwater levels
(Stewart-Koster et al. 2024). If recharge can be increased, so can
withdrawal. This will put pressure on current uses and users,
and will thus require a just approach to reduce this burden and
support users. For justice, quantity and quality are inseparable;
ambient standards for water bodies are essential. Existing stan-
dards are inadequate to address all the (new) chemicals that are
being created daily (Brander 2022), highlighting the need to ac-
celerate this process.

These boundaries and standards can be operationalized
through, for example: (i) environmental impact assessments
(Morgan 2012); (ii) prior notification (Schmeier 2020); (iii)
demonstrating due diligence and preventing possible harm
(MclIntyre 2020); or (iv) accountability for harm caused by large
infrastructure projects (Bruzelius et al. 2002), (v) ambient and
technology standards, recharge and discharge zones, and many
other instruments.

While much justice research focuses on blue water, green water
is getting increased attention, especially as most nonirrigated
land depends on green water flows, and this is also vulnerable to
climate change (He and Rosa 2023).

4.1.1 | Foundations—Meeting Minimum Needs
and Human Rights

WSJ prioritizes the explicit human rights of all to water, sanita-
tion and hygiene (WASH) (UNGA 2010; UNHRC 2010), and the
implicit right to water embodied in food and other basic needs,
putting the furthest behind first (Section 2), as this is essential
for the functioning of the body. These human rights are also sup-
ported by the Sustainable Development Goals. Some question if
human rights have “Western” roots and are compatible with
privatizing water supply (Bakker 2007). However, history shows
that human and community rights to water are embedded in
different cultures and religions (e.g., historic Islamic and Hindu
thought); moreover, human rights are not intrinsically neo-
liberal; they can be implemented in different ideological con-
texts (Obani and Gupta 2014); and finally, although community
rights are important, each individual needs water for survival.

Minimum access to drinking water should: (i) be at least 50L
(for dignity) and ideally 100L (capability) per capita per day
(Section 2.1) (Rammelt et al. 2022); (ii) meet drinking water
quality standards for human consumption, adopting the WHO

guidelines (WHO (World Health Organization) 2022) as a mini-
mum; (iii) be located on the premises; and (iv) be available when
needed (WHO and UNICEF 2017). Minimum access to private,
affordable, and free safely managed sanitation services: (i) in-
cludes water for handwashing; (ii) is within 50m of the house/
workplace/school (UNICEF 2017); and (iii) ensures excrement
is safely disposed of and treated. Moreover, people should have
access to food, energy, infrastructure, education, health care,
and communication, some based on human rights/needs, and
all this also implies implicit access to water to meet those needs
(Rammeltet al. 2022). The Global Commission on the Economics
of Water estimated that minimum human needs for meeting the
broader human rights add up to 4000L pcpd including green
water (GCEW 2024). Under the SDGs, most governments and
NGOs are collaborating to implement WASH, including interna-
tional organizations such as Simavi, running the Water Justice
Fund that supports the last mile for women and girls in meeting
their water needs (Simavi 2024). In addition, each human need
(e.g., food, energy, infrastructure) embodies water and is calcu-
lated at different levels (GCEW 2024; Rammelt et al. 2022).

Moreover, many Indigenous Peoples have lost their access to
land and water over time. They are demanding their cultural
rights back, and we argue that water system justice should en-
able the return of these waters back to these people and should
ensure that no harm is inflicted in terms of water quality. In
fact, this is already beginning to happen: the Gunaikurnai Land
and Waters Aboriginal Corporation has received two gigali-
tres of unallocated water in the Mitchell River from the State
Government (Victoria State Government 2020).

In order to determine how much water is available for redistri-
bution, we propose a water budget based on safe and just bound-
aries from which we deduct the water needed to meet the human
rights of all and the water that should be returned to Indigenous
People. This enables quantification of the water ‘corridor’ that is
available for other uses and users. Since we have crossed water
boundaries and ambient standards worldwide but have not yet
met the minimum needs of people as calculated in the same
quantitative units, this calls for redistributing water allocation
and brings us to the need for discussing just means.

4.2 | Just Means: How to Address the Drivers,
Allocating Remaining Resources, Risks/Harm
and Related Responsibilities

WSJ calls for using just means—which includes addressing
the drivers and barriers of water problems as well as of in-
equality; and reallocating the remaining water resources
and sinks, reallocating risks/harm, and reallocating related
responsibilities.

4.2.1 | Addressing the Drivers of Water Problems
and Inequality

There are four drivers of environmental problems—the eco-
nomic system, technological drivers of water over-use and pol-
lution (Ahlers and Zwarteveen 2009), demographic-related, and
climate change (UNEP 2019) (Section 3.4). These drivers have
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led to ignoring the need to protect the water cycle, which is af-
fected by climate change, agricultural practices, and large-scale
anthropogenic movements of water from one place to another
(Yang et al. 2021).

We argue in favor of three key options: First, treating the
water cycle as a global public and merit good? (Kaul 2016; Kaul
et al. 1999), global common good* (GCEW 2023), and common
heritage/concern of humankind (Kpenou 2018) as this is essen-
tial for all life on earth, with states bearing collective account-
ability for its protection. Agreeing to govern the hydrological
cycle as a global public good carries profound implications for its
practical implementation, including the roles and responsibili-
ties of various actors—from governments to businesses and civil
society—and the design of policies, institutions, and relation-
ships that place justice at the core of the response. Consequently,
justice should guide policy decisions, integrating it into all ef-
forts—such as how public and private actors invest, embedding
justice-based values and principles into business, partnerships,
and contracts (Dagan and Dorfman 2022; Neglia 2023), and de-
termining how water is allocated and reallocated based on the
priority of use principle (which use of water has priority over
others) and the intended beneficiaries (Katko and Rajala 2005;
Zheng and Spijkers 2021).

At another level, since water is power, hydro-hegemony theo-
ries (Hayat et al. 2022; Zeitoun et al. 2013) explain how those
who control and finance water control people and society
(Bayliss 2014). This is exemplified by direct and indirect water-
grabbing (Mehta et al. 2012; Rulli et al. 2013) to promote con-
trol, profits, and GDP growth (Rodell et al. 2018). Increasingly,
technology such as AI makes significant demands on water (Li
et al. 2023), exploiting the water resources in the Global South
while directing profits to and retaining the knowledge in the
Global North. Lastly, the existing economic system and gov-
ernance patterns have over-allocated water and enabled the
over-pollution of water, including through existing trade and
investment systems. It is, thus, critical to address these drivers.
This requires a return to a more capable state that can regulate
to protect boundaries and quality standards and to ensure equi-
table allocation of water resources.

At national scale, the colonial legacies are addressed through
recognizing the historical rights of the marginalized, for exam-
ple, by granting the Whanganui River (New Zealand) the status
of a legal person and appointing two guardians including one
representative appointed by the Maori tribe and one by the New
Zealand Government (Cosens 2021; Kramm 2020). As a legal
entity, it “has all the rights, powers, duties, and liabilities of a
legal person” (Te Urewera Act, 2014).

In addressing water overuse and pollution, the European Union
requires its Member States to assess the “likely significant en-
vironmental impacts” of large infrastructure individual and
public projects, public plans and programs (e.g., dams, water
treatment plants) and avoid them (European Commission 2024).
Addressing the drivers of water problems is critical to transfor-
mative justice, and this also includes addressing the drivers of
climate change, biodiversity loss, and nutrient discharge (which
leads to dead zones).

4.2.2 | The Remaining Resources: Allocation
and Sharing

Once explicit (and implicit) minimum needs have been met
and deducted from the boundary (as well as the water that
falls under the community rights of Indigenous Peoples), it be-
comes necessary to consider how the remaining water is to be
shared between uses (agriculture, industry, cities), users (rich/
poor, rural/urban), upstream/downstream, upwind/down-
wind (for green water), and regions/states/countries (de Costa
Barros 2023). Water is shared through: (i) historical allocation of
property/customary rights (where water is de jure or de facto al-
located based on land ownership); (ii) permits, concessions, con-
tracts, and public—private partnerships which allocate water to
different uses—under limited conditions permits can be traded
(Bosch et al. 2021; Bosch and Gupta 2022); (iii) the priority of
use principle (how to share water between different uses); (iv)
through equitable and optimal utilization and the no harm rule
under the Watercourses Convention (1997) which requires al-
locating water based on different criteria; (v) allocation princi-
ples under bilateral and multilateral agreements; (vi) purchase
or (vii) through a relational approach as undertaken by many
Indigenous Peoples.

Many of these allocation principles (e.g., equitable and optimal
utilization of water; priority of use) are incompatible with water
markets and pricing principles (Garrick and Hahn 2021), al-
though once priorities are determined, limited markets may be
possible. Pricing of water is often very limited (to areas where
there is water trading and/or purchase in markets) and does not
always reflect the true price of water and the costs of treating the
sewage water (Farnault and Leflaive 2024). Acceptable harm
can be allowed through ambient and technology standards, en-
vironmental impact assessments, pollution permits, and fines,
which can both reduce harm and collect finances to address
harm. The operationalization of the priority of use principle is
critical for addressing the reallocation of water, which necessi-
tates moving away from the financialization and commodifica-
tion of water.

4.2.3 | Risksand Harm

Water causes many related risks and harm—water-related dis-
ease, floods, and droughts. Some risks and harm are minimized
through the adoption of boundaries based on not causing sig-
nificant harm to others, ambient and technology standards, and
meeting minimum needs; these boundaries, however, may be
violated. For this, it is essential that risks and harm are spatially
and temporally mapped and that there is data on who is respon-
sible for the harm and who is exposed to the harm. Moreover,
uncovered risks and harm, such as those from creeping and
extreme weather (droughts and floods), and pollution from
(new) chemicals may need different approaches related to dif-
fering responsibilities: prevention can be ensured through en-
vironment and health impact assessments, and post-harm there
are instruments such as insurance, liability, loss, and damage
(Malinowska and Masniak 2024). This requires promoting lia-
bility for failure to meet the standards or for causing harm. It
may also require multilateral compensation funds (e.g., the Loss

10 of 19

Wiley Interdisciplinary Reviews: Water, 2026

95UB017 SUOWIWIOD BA11e81D) 3|qeoljdde ay) Aq peuenob ae sl VO ‘85N JO Sa|n. 1oy Akeid]TauUIIUQ AB]1M UO (SUONIPUOD-pUe-SWe)LI0Y"AB| 1M Afe.d jpulUoy/:Sdny) SUORIPUOD pue swie 1 8y} 88S *[9202/20/8T] Uo AreiqiTauliuo AB(IM “eyioljqicstBISBAIuN BAN AT 2700 ZIRM/Z00T OT/I0P/LI00"A8| 1M ARe.d1|Bul U0'Sa.IM//SdY Wwo. pepeojumoa ‘T ‘9202 ‘8r6T6v0Z



and Damage fund established at COP27/28, the European Union
Solidarity Fund) (South 2024) or by taxing the rich and multina-
tional companies (e.g., the Global Minimum Tax (OECD 2024)).
The concepts of corrective, restorative, and transitional justice
also become important here.

Managing the risks and harms is about making those who benefit
from current unjust practices (e.g., from polluting water to ben-
efit from goods production) accountable for the losses and dam-
age they cause. The “polluter pays” principle is widely supported
as a way to internalize environmental costs, and liability holds
major emitters—especially corporations and high-emission
industries—financially responsible for loss and damage, po-
tentially offering a solidarity-based alternative to contentious
compensation claims (Pill 2022). However, Faure (2022) argues
that liability law (corrective/restorative justice) often fails to
fairly compensate victims of climate (including water-related)
harms, since access to justice is limited—especially for lower
income countries—and outcomes uneven. Some receive large
payouts while others get nothing. Therefore, a more just ap-
proach is to use the law to prevent or reduce risks—by requiring
governments, companies, or water managers to act on floods,
droughts, or pollution—so that harms are avoided rather than
only compensated afterwards.

4.2.4 | Related Responsibilities

Responsibilities fall differently on different actors. Wealthier na-
tions, companies, and people, as well as upper riparians, have
reaped most benefits from global development, not least through
extractive behavior, and hence bear greater responsibility for cli-
mate change and the disrupted hydrological cycle (Dell'’Angelo,
D'Odorico, and Rulli 2018). In meeting the water boundaries
and ambient water standards, riparian country governments
have to take responsibility. For meeting minimum access needs,
the ultimate responsibility rests with the State, but it may del-
egate this to just public-private partnerships (GCEW 2024).
Currently, a global consultation process is being facilitated to
co-develop a shared understanding of what constitutes a Just
Water Partnership (WaterAid 2025).

Just responsibilities include creating a just programmatic ap-
proach (within which individual instruments can be adopted),
just finance (to ensure that the water system is maintained
and that human rights are met without increasing debt), just
transition (to enable labor to shift from unsustainable work
to sustainable work), just partnerships (to mobilize collabo-
ration), just technologies (to promote technologies based on
the precautionary principle), and adaptive capacity (to have a
state that has the capacity to govern in increasingly uncertain
times). These measures represent critical steps toward rectify-
ing historical injustices and dismantling predatory political and
economic systems—fostering a more equitable and just global
order (Dempsey et al. 2022). It is critical to develop a systemic
programmatic view within which sectoral or issue-specific tools
are adopted that are coherent, although plural, across multiple
levels of governance.

In this programmatic approach, procedural justice requires
increasing participation in irrigation boards, water user

associations, national hearings, transboundary bilateral or
multilateral negotiations, and international forums (Orlove
et al. 2023; Kemerink et al. 2013). For instance, procedural rules
are being changed to encourage the participation by Indigenous
Peoples and use of their knowledge in biodiversity assessments
(IPBES) and in the Global Environment Outlook 7 (UNEP 2023;
McElwee et al. 2020). The Samediggi (Sami Parliament) of the
Indigenous Sdmi people in Norway enhances their ability to ne-
gotiate with Norwegian institutions. In Australia, too, efforts are
being made to include Aboriginals and their water values and
interests in the water planning objectives (Jackson and Barber
2013). At the international level, Indigenous peoples and states
negotiated leading to the UN General Assembly Declaration on
the Rights of Indigenous Peoples in 2007.

Many social movements are seeking justice in courts—for exam-
ple, on human rights to water and the Global Climate Litigation
Report (UNEP 2023), which reports 2180 climate-related cases
in 65 jurisdictions by 2020, many of which are brought by
children and youth, women's groups, local communities, and
Indigenous Peoples. With climate change being primarily a
water crisis, water is at the heart of many of these cases.

5 | Conclusion

We have argued that the growing demand for water justice
worldwide, the systemic nature of water and the water cycle, the
existing fragmented governance, and water justice scholarship
all call for thinking about the elements of a Water System Justice
(WSJ) approach. We build such an approach based on disparate
local to global water justice literature and by applying the con-
cept of Earth System Justice (ESJ).

WSJ has four building blocks: (a) ideal/transformative, rec-
ognition, and epistemic justice; (b) The 3I's (interspecies and
Earth system stability, intergenerational, and intragenerational
justice) to minimize significant harm to others; (c) procedural;
and (d) substantive justice. We operationalize this through
ends aiming at just quantitative water boundaries and ambi-
ent water standards to ensure that we live within our water
means, thereby correcting and promoting a reciprocal relation-
ship with nature. This also requires simultaneously address-
ing climate change, biodiversity loss, and waste discharge. We
prioritize meeting the implicit and explicit water minimum
needs/human rights of all humans as required by the SDGs.
By deducting the water (and pollutants) needed for meeting
everyone's basic needs from the water boundary (and other
standards; as well as the customary water rights of Indigenous
Peoples), one can calculate the water that is available for redis-
tribution within society.

Since boundaries and ambient water standards have been
crossed in most places, WSJ does not take a symptomatic ap-
proach but focuses on the root causes of water problems and
inequality, thereby incorporating ideal, epistemic, and recog-
nition justice. It also argues that once water is deducted from
boundaries to meet minimum needs, the remaining water
needs to be (re-)allocated between different uses and users,
and some technology developments may soften the need for
such reallocation. For example, in Spain, tightening water
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supply over the decades has led farmers to change how they
farm without necessarily reducing their income. WSJ requires
that if people, companies, and countries violate the rights of
others, they should be held accountable. Hundreds of court
cases are currently doing so. Finally, WSJ requires the just al-
location of responsibilities to different actors. We thus move
from scholarly complaints about injustice to trying to propose
a comprehensive systemic but plural approach to justice, which
will need to be subject to debate and discussion to enhance its
contextual relevance and legitimacy. We believe that without
a just approach, living within water boundaries and standards
will be impossible.
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Endnotes

!The Earth Commission was established by Future Earth and the
Global Commons Alliance to assess the systemic challenges facing hu-
mans and to propose a way forward.

2Merit goods are goods that should be subsidized for the common good
(e.g., education).

3Global to local public goods are good that are non-rival and non-
excludable (Kaul 2013, 1). Such goods cannot be protected by the
private sector or individuals; they have to be protected by the state or
through interstate cooperation.

4The common good emphases the need for collective action to protect
the public goods (Mazzucato 2023, 7).
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