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Drinking water and sanitation services in high-income countries typically bring widespread health and other benefits
to their populations. Yet gaps in this essential public health infrastructure persist, driven by structural inequalities,
racism, poverty, housing instability, migration, climate change, insufficient continued investment, and poor planning.
Although the burden of disease attributable to these gaps is mostly uncharacterised in high-income settings, case
studies from marginalised communities and data from targeted studies of microbial and chemical contaminants
underscore the need for continued investment to realise the human rights to water and sanitation. Delivering on
these rights requires: applying a systems approach to the problems; accessible, disaggregated data; new approaches to
service provision that centre communities and groups without consistent access; and actionable policies that recognise
safe water and sanitation provision as an obligation of government, regardless of factors such as race, ethnicity,
gender, ability to pay, citizenship status, disability, land tenure, or property rights.

Introduction

The human rights to water and sanitation' and their
public health benefits are widely realised in high-income
countries (HICs),” where centuries of investment in
infrastructure and professionalisation of services have
reduced the incidence of infectious diseases and
supported human and economic development.* However,
the expansion of water and sanitation infrastructure
and services in HICs has been complex, highly variable
across settings, and closely linked with the social, cultural,
environmental, economic, and policy trends affecting
these countries in the modern era* including the
systemic exclusion of marginalised groups.’ Consequently,
universal access to safe water and sanitation remains
unrealised due to both historical disparities and current
challenges in HICs. These challenges have been mostly
invisible in the global water, sanitation, and hygiene
(WASH) discourse, which focuses primarily on low-
income and middle-income countries.? Highly visible
cases like the lead crisis in Flint, MI, USA—in which
more than 100000 people were exposed to elevated lead
levels in drinking water*—and inadequate water and
sanitation in refugee camps in Greece’ have shown that
gaps in services can deeply affect the health and quality of
life of marginalised populations, even in countries with
ample resources to address these problems.

In this Review, we describe systemic issues that have
contributed to the unfinished work of realising the
human rights to water and sanitation in HICs. Given our
varied disciplinary backgrounds, we draw on literature
on the human rights to water and sanitation,
environmental justice, systems thinking,*® and public
health engineering to describe current trends limiting
access to drinking water and sanitation, the associated
public health burdens related to inadequate water and
sanitation, and policy actions that merit further attention.
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The human rights to water and sanitation entitle
everyone to sufficient, safe, acceptable, physically
accessible, and affordable water and sanitation services.!
Non-discrimination—the bedrock principle of human
rights law—is of particular relevance in HICs, where
only a small share of the population remains excluded
from these services.” Persistent disparities in access to
water and sanitation services in HICs cannot be
explained by an absence of resources or capacity, but are
driven by environmental discrimination, systemic
racism, and social exclusion.

Current trends

Since the mid-19th century, HICs have made substantial
progress in delivering drinking water and sanitation
services to majorities of their populations, with UN
estimates suggesting near universal access to water and
sanitation services in many HICs.” However, aggregate
national statistics obscure two important factors. First,
access to services is not distributed equally, with some
communities facing persistent gaps in coverage that
might not appear in surveys covering a subset of the
population living in traditional housing units. Second,
data on quality of services—ie, water safety, reliability,
safe management of wastewater, and affordability—is
often scarce and insufficiently granular to capture
disparities at the regional, neighbourhood, or house-
hold scales. Consequently, national statistics overlook
millions of people in HICs without access to safe water
and sanitation services.”" Because voices of affected
communities might be overlooked or dismissed,
persistent and emerging inequalities in access to high-
quality water and sanitation services in HICs have often
remained invisible to policy makers until media reports
have highlighted them or independent researchers have
publicised collected data. Some countries omit (or even
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explicitly prohibit) reporting of disaggregated data by
ethnicity, race, national origin, or other characteristics,
limiting public awareness and coordinated action.”"

Three interconnected trends are essential to
understanding why safe and effective water and
sanitation services remain inaccessible for many in
HICs. First, systemic racism™ drives persistent
inequality across societies, limiting access to resources
and perpetuating social exclusion and poverty. Second,
changes to infrastructure financing models have
decreased subsidies that could otherwise extend services
to people who are without them. Third, many gaps
persist because availability and quality of services are
tied to housing and property ownership. We explore
each of these themes, with illustrative examples of how
these trends affect specific populations. Although the
public health burdens attributable to gaps in water and
sanitation access remain largely unknown in HICs,
we describe the current state of evidence. Realising
the human rights to water and sanitation in HICs,
and delivering universal and equitable access to safe
and affordable services as stated in Sustainable
Development Goal 6, will require government action to
undo inequality and reimagine the future of water and
sanitation service delivery.

Systemic racism and social exclusion

Historically marginalised people and communities
with disproportionately low economic means, including
minority racial and ethnic groups, indigenous com-
munities, migrant populations, and people of colour, are
more likely to be without access to safe water and
sanitation than other communities (panels 1-5)." Such

Panel 1: Underbounded communities of colour (North Carolina, USA)

In the century between the US Civil War and the Civil Rights movement of the 1960s,
many US cities and towns drew irregular boundaries that purposefully excluded
communities of colour from municipal incorporation, a practice known as racial
underbounding.”** Underbounded communities were subsequently excluded from

20th century investments in water and sanitation infrastructure, and many still rely on
poor-quality services that differ starkly from their high-income neighbours.” One example
is the Irongate Drive neighbourhood, bordered by the Town of Apex (NC, USA).* Apex is
74% white and 8% Black, compared with a 14% white and 79% Black population in the
adjacent Irongate neighbourhood. Until May, 2020, Irongate’s residents did not have
access to the municipal water and sanitation services provided to the white
neighbourhood across the road, which was part of Apex. Each household in Irongate
relied on its own backyard well for drinking water and septic system for wastewater
disposal. Many of the wells were running dry; 80% of households reported that
periodically their wells did not produce enough (or any) water.” Residents also
complained of malfunctioning septic systems, placing their well water at increased risk of
contamination. Water testing by local universities showed 79% of well water samples had
detectable bacterial genetic material consistent with contamination from human faecal
waste.” Only in 2020, with support from local universities and civil rights attorneys, was
the community annexed by Apex and connected to the town water system. However, the
community is still relying on underperforming septic systems.
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disparities are a manifestation of systemic racism,
the scope of which remains underappreciated because
systematically collected data from the communities
concerned are scarce.®” In some HICs, disparities in
infrastructure access and function have aligned with the
development of housing, meaning that substandard
household and neighbourhood infrastructure or policies
that prevent ownership might be reflected in inadequate
water and sanitation services.” In the USA, redlining—a
common and once state-sponsored discriminatory
practice that reinforces segregation of communities by
race—has created cities with broadly and persistently
unequal access to quality infrastructure, resulting in
health, economic, and quality of life disparities.** In
some depopulating US cities with ageing infrastructure,
such as Flint, MI, the historical benefits of centralised
water systems are overshadowed by their notorious
inflexibility—for example, when job-loss-triggered
decreases in water demand and razing of housing stock
created poor water quality conditions in the most
depopulated—and typically poorest—neighbourhoods.
This situation creates portions of water systems where
the consequences of systemic racism and social exclusion
in housing translates into poor water quality, which can
have direct and underappreciated health consequences.
Disparities are perpetuated through barriers to
political participation and representation, evident in
unincorporation, underbounding, gerrymandering, and
voting rights restrictions. The majority-Black city of
Jackson (MS, USA) had a long-term interruption in water
supply, from August to September, 2022. The interruption
resulted from years of underinvestment,” which some
residents have attributed to state policies routing available
federal funding to smaller communities with a high
proportion of white people.

As a result of racist policy and inaction in the USA,
Native American households are 19 times more likely,
and Black or Latin American households are nearly twice
as likely, to be without functional water and wastewater
access than households identifying as white.* In France,
where more than 99% of the population is reported to
have piped water on premises,’ 77% of informal Roma
community settlements do not have access to potable
water. Furthermore, where piped systems exist, entire
settlements might share a single tap. Water access is
typically insufficient to meet the demands of residents,
restricted to a few hours per day and inaccessible at
night” In Slovakia, where drinking water for all is
guaranteed by law, water access is inadequate in Roma
communities, a function of persistent structural,
institutional, and economic discrimination and
exclusion® (panel 2). People relying on non-household or
institutional housing, including individuals who are
incarcerated (who are disproportionately members of
marginalised communities), often do not have consistent
access to high-quality water and sanitation services,*"
and might face elevated pathogen exposure risks.* People
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who are incarcerated or detained can face unsanitary
living conditions, and access to water, sanitation, and
hygiene products might be used as a means of control,*
in violation of human rights.

A further challenge is the high and growing level
of justified distrust among consumers in the safety of
water delivered by utilities—a perception that might be
elevated in historically marginalised populations.”
National surveys from the USA reported that drinking
water safety concerns were substantially higher among
people who do not identify as white.** The Flint water
crisis is an example of how a cascade of failures by utilities
and Government officials who refused to listen to
community concerns exacerbated a loss of trust in water
systems, both in Flint and across the USA.** In some
areas, trust has further been eroded by criminalising
failures to comply with public health regulations that
place the responsibility to install septic systems on
individuals. There might also be cultural preferences
that result from historical exclusion. In Indigenous
communities of rural Australia, distrust in the so-called
white fella (ie, white people) or town drinking water is
common,” with consumers preferring non-chlorinated
(thus untreated) rainwater as a traditional or natural
option that can be trusted.” governments, utilities, and
other service providers have an obligation to foster
equitable partnerships with community members that
reflect community values, creating a pathway towards
trust in services. Not doing so carries the risk that
declining willingness to pay tariffs will lead to further
system deficiencies and a cycle of declining revenues and
services—a well known low-level equilibrium trap that
threatens the sustainability of infrastructure.®*

Systemic racism underpins and reinforces social
exclusion of various kinds, and drives income inequality
and access to property in HICs. Therefore, systemic
racism is a primary reason why changes to financing
models and linking access to property have caused
disproportionately low access to safe water and sanitation
by some groups in HICs.

Changes to financing models affecting access and
affordability

Arguments for the expansion of water and sanitation
infrastructure in the British Victorian era emphasised
the shared health of populations and that “various
forms of epidemic, endemic, and other disease... chiefly
amongst the labouring classes”” were a drain on society,
limiting economic prosperity and collective wellbeing.
Clean and plentiful water, effective sanitation, domestic
and personal hygiene, and redesign of the built
environment were seen as key for the creation of a
healthy and hard-working labour force that a modern
capitalist economy required. Water and sanitation
infrastructure in HICs was historically highly subsidised
by public funding,' with massive expansion of
infrastructure in the late 19th and early 20th centuries
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Panel 2: Roma communities (Europe)

The Roma are a heterogeneous ethnic group believed to have migrated to Europe from
northern India beginning in the medieval period and now living mainly in southeastern
Europe. They form Europe’s largest minority ethnic group, at 11 million people,

or 1:35% of Europe’s total population. Their history has been shaped in part by political,
economic, social, and cultural marginalisation, stigmatisation, and discrimination.**
Roma often live in segregated communities that are geographically isolated from the
majority population with substandard living conditions without basic physical
infrastructure. Roma communities therefore face challenges with respect to access to
water and sanitation infrastructure, waste management, and hygienic living
environments.” A study done in Turin, Italy, and Marseille, France, found that Roma
cope without water access by using public fountains for personal hygiene and laundry.
Occupation of spaces without formal property rights and building self-managed
sanitation or water systems via unconventional connection to water distribution
systems is a common adaptive strategy. Rather than improving access to services,
authorities commonly use unhealthy, unhygienic, and unsafe living conditions as a
pretext for discouraging settlement and evicting Roma communities.”

Panel 3: People experiencing homelessness (California, USA)

Displacement and unstable housing drive inconsistent access
to safe water and sanitation, affecting more than a million
people living in HICs.” Skid Row, which covers 2.7 square
miles of downtown Los Angeles, was home to nearly

5000 people experiencing homelessness in 2020. A 2017
audit of Skid Row found only nine public toilets were
available during night-time hours and 40 were intermittently
available during the day.*** As a result, open defecation is
common, personal hygiene (including handwashing) might
be poor, and health and wellbeing might suffer. These
conditions can lead to an elevated risk of enteric infection,?®
as has been observed in a 2016 multistate outbreak of
hepatitis A virus among people experiencing homelessness.”

resulting in major and long-term benefits to public
health.’ More than a century later, some countries have
ageing water and sewer infrastructure that is costly to
operate, maintain, repair, and replace,” and investments
have not kept pace as costs have increased sharply
in real terms.” Water and sanitation infrastructure is
mostly located underground; therefore, deficits are not
easy to observe and are expensive to reach. As the
frequency of large waterborne disease outbreaks has
declined, and as endemic and sporadic diseases persist
unnoticed—primarily because they disproportionately
affect marginalised populations—the public health
investment case for this infrastructure has become less
prominent.

Concurrently, infrastructure financing models have
evolved. Full-cost pricing is now the norm in many HICs,
which is a movement towards complete cost recovery of
services delivered, inclusive of debt service and capital
investment, from rate payers primarily via tariffs.” This
strategy for financing services and encouraging lower
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Panel 4: Indigenous communities (Central and northern Australia)

Approximately 20% of Aboriginal and Torres Strait Islander populations live in remote
communities, often characterised by unreliable access to safe drinking water and
sanitation, poorly maintained rainwater systems and other household infrastructure, and
inadequate hygiene facilities linked to overcrowded living conditions.? Several complex,
systemic, and inter-related factors have led to poor water and sanitation services, including
provision of culturally, environmentally, technically, and socially inappropriate
infrastructure; inadequate community consultation and communication; and limited
capacity building to achieve local resilience.?®* The challenges faced by these communities
are exacerbated by low-quality housing, crowding, obstacles to good governance,
environmental vulnerabilities compounded by climate change, and absence of political
and economic visibility that limits effective advocacy for change.**** These communities
share commonalities with other Indigenous populations in the USA** and Canada,* where
the legacies of colonialism, genocide, exclusion, and oppression have resulted in generally
poor governance and barriers to accessing resources.

Panel 5: Migrant populations (USA and Europe)

Poor access to safe water and sanitation services has also been documented in the context
of displacement and forced migration, affecting migrant and refugee camps as well as
detention centres in France,* Greece,” the USA,* and other HICs. With the arrival of more
than a million refugees and asylum seekers in Europe in 2015-16, many refugees live in
overcrowded camps, such as the former Moria camp on Leshos, Greece. Women and girls
often face particular challenges due to both the need to take care of their bodies when
menstruating and the risks to their personal security when seeking to access sanitation
facilities.** A camp at Calais, France, was characterised by unsanitary conditions and the
global water, sanitation, and hygiene (WASH) services that would not meet minimum
humanitarian standards.”” Government efforts have focused on the demolition of the
camp, rather than providing services to residents, ostensibly justified by the perception of
refugees as a public health threat.* The current war in Ukraine stands to increase the
refugee population in Europe by millions. Ensuring basic needs like access to safe WASH
services for them will require a vigorous response from governments and substantial
investment in infrastructure.®®

consumption—the pursuit of economic efficiency to
achieve long-term sustainability—has been accompanied
by a reduction in public subsidies for the construction,

expansion, operation, maintenance, and management of

infrastructure.” This trend has led to two primary effects
that limit the realisation of the human rights to water
and sanitation within HICs with marked economic

inequalities. First, fees are tied to the financial cost of

infrastructure services, irrespective of affordability or
the broader societal benefits, including public health
protection.” The costs of service provision are rising
relative to incomes, and increasing economic inequality
drives persistent disparities in access to services® because
poorer households are vulnerable to disconnection.®
Second, unsubsidised full-cost financing models con-
strain the development and extension of infrastructure,
effectively preventing expansion of existing services
to reach historically unserved and underserved com-
munities whose ability to pay might be insufficient to
cover the full cost of service delivery. This financing
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mode can prevent poorer communities from receiving
service connections, resulting in differential access to
water and sanitation based on income or property values
(panel 1). In some countries, the principle of full-
cost pricing is supplemented with proactive approaches
to delivering infrastructure when gaps persist,”* but
such programmes might not be sufficiently broad to
fully redress historical and growing disparities. These
problems might be exacerbated by privatisation, which
can erode public accountability and result in trade-offs
between the public good and profitability.** Despite
concerns about increasingly unaffordable costs, most
HICs do not collect data on utility pricing in nationally
representative surveys, so the full scope of this problem
in marginalised communities is poorly understood.

Linking property ownership and access to service
provision

People living in poverty in HICs bear the overwhelming
burden of inconsistent access to safe water and sanitation
because this access depends on economic means,
including access to property. Because of systemic racism
and social exclusion, people without sufficient economic
means are more likely to be members of marginalised
groups who might also be without political capital.

In HICs, access to water and sanitation is closely tied to
housing,” with financing, regulation, and important
responsibilities for maintaining quality services falling to
property owners. People without fixed property might
therefore be excluded from water and sanitation services
(panels 2, 3, and 5), as are those owning property but
without the economic means to provide for services
themselves, which is common in rural areas (panel 4). The
linking of property to water and sanitation services is a
policy choice that disadvantages migrant populations,
including nomadic populations, displaced people, people
experiencing homelessness or in unstable housing, people
living in poverty in rural areas, people who are incarcerated,
and people without access to housing with functioning
indoor plumbing. In settings where this is the norm,
tenants’ water and sanitation access depend on the property
owners’ investment in, and maintenance of, infrastructure.

For people without stable housing, public infrastructure,
such as shelters and free public toilets, is essential for
accessing water and sanitation services. These facilities
have become less common. In the USA and the UK, the
number of freely accessible public toilets has been
decreasing since the mid-1900s due to cuts in public
funding and concerns about illicit activity like drug use
and prostitution.*® Without access, some people must
resort to public urination or defecation,” which is
criminalised in some places. Although regulations against
open defecation and urination are ostensibly motivated by
public health concerns, such policies are discriminatory
and contribute to the criminalisation of poverty.*

Rural water supply and decentralised sanitation do
not benefit from the economies of scale for construction,
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operation, maintenance, monitoring, and regulation
that is associated with dense urban centres. As such,
inadequate access to high-quality water and sanitation
in HICs can be most visible in rural and remote areas,
where the responsibility for service provision can fall
to households who often rely on wells or small
water supplies and onsite sanitation infrastructure,
such as septic systems. Many rural communities in the
USA do not have functional wastewater services,* or
have no wastewater system at all where conventional
septic systems are unworkable.® Only 74% of households
in Australia had access to safely managed sanitation
services in 2020.° Private well water is not subject to any
meaningful safety monitoring at scale in the USA and
in most other countries. In South Korea, as of 2014, an
estimated 700 000 people,” primarily in rural areas, did
not have access to drinking water that met safety
standards. Too often, rural populations in HICs are on
their own when it comes to water and sanitation
services.

Burden of disease

Global burden of disease estimates assume negligible risk
attributable to water and sanitation deficits in HICs,"”
despite a wealth of evidence that persistent coverage gaps
and poor-quality services create major health burdens,
especially in marginalised populations. Global burden of
disease estimation methods assume that populations with
access to water supplies and sanitation receive high-
quality services and commensurate protection from
disease, regardless of how effectively infrastructure is
monitored or maintained.” This assumption might not
generally hold.

The Institute for Health Metrics and Evaluation’s most
recent (ie, 2019) estimates for the burden of disease
attributable to unsafe water, sanitation, and hygiene in
countries with a high social development index posit an
all-cause burden of 2-5x10+# disability-adjusted life-
years (DALYs) per person-year (95% uncertainty interval
1-7-3-5x104).” However, national-scale estimates from
selected HICs suggest a far higher burden. For example,
a 2021 US estimate is 7-15 million gastrointestinal
illnesses per year,” and approximately 1-5x103 DALYs
per person-year. In Australia, in 2010, 820000 gastro-
intestinal illness cases—about 2-7x103 DALYs per
person-year—were attributed to selected waterborne
pathogens. These estimates are dramatically higher
than WHO’s normative risk-based guideline of no more
than 1x106 DALYs per person-year.”

Although they exceed the Institute for Health Metrics
and Evaluation estimates, existing national-scale
estimates of the disease burden attributable to water,
sanitation, and hygiene gaps in HICs might also be
too low. These estimates exclude respiratory and other
illnesses arising from biofilm-associated pathogens
such as Legionella, non-tuberculous mycobacteria, and
Pseudomonas; evidence from the USA suggests that these
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pathogens cause widespread drinking-water-associated
hospitalisations and deaths.” The estimates also overlook
hygiene risks occurring when low-income households
lose water service because they cannot afford their bills.*
Importantly, these estimates ignore chemical con-
taminants, despite growing evidence of their associations
with acute and chronic disease® A few studies have
estimated the disease burden attributable to individual
chemical contaminants (eg, arsenic®) or contaminant
classes (eg, disinfection byproducts®) in HICs. However,
such studies have not been incorporated into holistic
assessments of the health burden from gaps in water,
sanitation, and hygiene infrastructure in HICs.

Despite the limitations of available estimates, the
evidence is that some populations in HICs face health
risks from inadequate water, sanitation, and hygiene
infrastructure that are unacceptably high by normative
standards. At the root of this preventable disease burden
are policies that have resulted in uneven and inequitable
government investment in water and sanitation
infrastructure. For example, the Flint water crisis arose
from insufficient funds to operate and maintain the
water system in this majority-Black city.®

Inability to afford monitoring and treatment systems
can also increase risks of exposure to lead in unregulated
private wells.** Private wells are the primary water source
not only in many low-income rural areas, but also in
some periurban areas where communities of colour have
no connections to nearby municipal water and sanitation
infrastructure due to a history of racial exclusion in the
delineation of municipal boundaries (panel 1). Low-
income and minority communities also face higher risks
of relying on contaminated source water without economic
capacity to build water treatment systems. For example,
Australian Indigenous communities are at an increased
risk of exposure to nitrate, uranium, lead, and other
heavy metal contamination in water.** Also, low-income
communities and communities of colour in HICs are
more likely to experience water shutoffs due to inability to
afford water bills; this problem is particularly acute in
shrinking cities (like Flint that have become majority-
minority as a result of so-called white flight to the
suburbs [ie, the movement of white people to suburban
neighbourhoods]), leading to an insufficient customer
base to afford system maintenance.* Involuntary
water shutoffs arising from overdue water bills leave
households completely without water and sanitation
service, compromising their ability to practise routine
hygiene behaviours, like handwashing.

Overall, although comprehensive estimates of the
disease burden attributable to water, sanitation, and
hygiene gaps are unavailable, the existing studies
illustrate the public health consequences of assuming
that provision of safe water and sanitation services are
the financial responsibility of individual households
and communities, rather than a larger, collective social
responsibility.
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Path forward

Realising the human rights to water and sanitation in
HICs will require meaningful change from the status quo.
We make the following recommendations to governments
and policy makers.

Recognise the problem

When taking a systems approach to improving access
to water and sanitation in HICs, an essential first step
is acknowledging the underlying causes of disparities,
including active discrimination, deliberate neglect,
exclusionary policies, institutionalised marginalisation,
and racism. Recognising and understanding that the
sociopolitical landscapes that have resulted in the societal
marginalisation of specific populations are reproduced
in the water and sanitation sector is essential for creating
transformative approaches that seek to actively and
explicitly address inequalities.®

Take responsibility for providing services to all,
proactively reducing persistent disparities

For safe water and sanitation to be accessible to all in
HICs, governments should live up to their human
rights obligations and reclaim their identities as
guarantors of necessary social goods. To do so, major
and targeted public investment in water and sanitation
infrastructure—along with support for operating and
maintaining this infrastructure—should be a key
component for both large-scale centralised systems and
for small-scale, decentralised infrastructure. Explicit
mechanisms should be established (eg, legislatively) to
ensure that disproportionately affected, chronically
neglected, and underserved communities are prioritised
in the distribution and transparent management of
funds. These mechanisms could take the form of grants,
not loans, to improve infrastructure and provide the
technical assistance necessary to implement solutions.
When infrastructure improvements are made, dedicated
funds and proactive policies should be included to
ensure that low-income, fixed-income (ie, people
receiving pensions or on public assistance), and no-
income customers have access to water and sanitation,
regardless of ability to pay, housing status, property
tenure, or other factors. Compelling models exist for
achieving equitable access® and should be more widely
adopted.

Collect specific, representative, disaggregated data on
access to and quality of water and sanitation services
and their attributable disease burdens

Major gaps in the realisation of the human rights to
water and sanitation in HICs remain mostly hidden
due to a lack of systematically collected, appropriately
disaggregated data on communities experiencing
disparities in access to water and sanitation, and an
incomplete accounting of attributable disease burdens.
The myth of universal service provision”—ie, that HICs

have already achieved safe water and sanitation for all—
results in major underinvestment in providing water
and sanitation services for populations for whom access
is limited, inadequate, or non-existent. The global
WASH community’s justified focus on unserved and
underserved populations in countries without advanced
infrastructure, where the problems and health burdens
are concentrated, has not included communities and
populations in HICs where the human rights to water
and sanitation remain unrealised. More data are essential
to raising the visibility of persistent gaps in services and
creating political will to close them. Ultimately, to realise
the rights to universal access to safe water and sanitation
services globally, HICs must work proactively to extend
services to historically excluded groups,®® and any
solutions require a better understanding of the access
gaps and their impact on public health and wellbeing.
Governments should establish or reinstate national-
scale, representative monitoring on water and sanitation
services that includes disaggregation by race, ethnicity,
income, property ownership, housing status, and other
variables associated with restricted consistent access to
high-quality water and sanitation services.

Develop new approaches to water and sanitation service
delivery

Due to explicit policy choices, most high-income residents
of HICs have consistent access to safe water and
sanitation. Too often, people living in poverty do not, in
part because of environmental discrimination and policy
inaction. Reversing the current reality of entrenched and
growing inequalities caused by systemic racism and
exclusion will require the upending of financing models
that rely on market forces and full-cost pricing for
ratepayers to fix, maintain, and create water and sanitation
infrastructure to meet community needs. Although the
real costs of service provision are rising, economically
advanced countries can deliver universally safe water and
sanitation, provided there is political will. New models for
service provision that can address gaps in coverage at low
cost, such as hybrid or decentralised water and sanitation
networks and treatment systems,®” are also needed.”
New technologies will help, but addressing persistent
inequalities requires systemic changes that centre people
and communities” with a focus on unmet needs. These
changes will be challenging for a sector that has too
often been focused primarily on technology and built
infrastructure. Pipes and treatment works are only parts
of many essential components needed to deliver
universally safe water and sanitation services in HICs,
deficiencies of which point to systemic failures.

To achieve systemic change, focus on systems

The next century of water and sanitation services is likely
to differ substantially from what came before, as global
migration, conflicts, disease and pandemics, climate
change, and resource constraints threaten to exacerbate
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Search strategy and selection criteria

We searched the databases PubMed, Web of Science, and
Scopus using the search terms given in the appendix (pp 1-3).
There were no date or language restrictions. We also included
key reports, government documents, and UN resolutions
where these directly inform our analysis. Our Review is also
informed by our collective experiences in working with
underserved communities in high-income countries.

disparities and create new challenges. Advancing the
water and sanitation sector in HICs will require better
coordination between sectors—water, sanitation, and
hygiene often appear in regulatory and policy siloes—
and engagement with other sectors that are important to
human and ecological wellbeing. HICs should move
towards sustainable models of infrastructure develop-
ment and reimagine the relationships among water,
sanitation, public health, and the environment, in which
justice and substantive equality are central. Strengthening
water and sanitation services in HICs in this way will
require flexibility and recognition of the hyper-local
nature of water and sanitation systems; accounting for,
and correction of, disparities; as well as building of trust,
accountability, and mechanisms for shared decision
making informed by human rights principles. Impacts
of climate change on resource availability, and the
growing collapse of existing infrastructure in some
HICs due to lack of investment, make recognising and
solving the water and sanitation crisis in HICs an urgent
priority. Using bold, system-wide solutions that focus
on community needs—with a focus on the most
marginalised—can prevent a future in which historical
gains in the progressive realisation of human rights to
water and sanitation are undone.

Contributors

JB, KPF, JMG, KGL, and HMM wrote the original draft. JB and OC

conceptualised and administered the project. All authors were responsible
for conceptualising, writing, reviewing, and editing the Review.

Declaration of interests

JB received research funding on topics covered in this Review from the
Bill and Melinda Gates Foundation, Columbia World Projects, and the
US Centers for Disease Control and Prevention. He is a contributing
commissioner in the Lancet Commission on Water, Sanitation, Hygiene,
and Health. CSA holds grants for environmental justice research related
to the topics covered in this Review from the California Air Resources
Board and University of California Institute of Transportation Studies.
She has received honoraria from the 2022 Yale New Horizons in
Conservation Conference on related work. OC received grants from the
Bill and Melinda Gates Foundation and the UK Foreign, Commonwealth
and Development Office for related work. He is a contributing
commissioner in the Lancet Commission on Water, Sanitation, Hygiene,
and Health. JMG received funding for related work from the US
Environmental Protection Agency, the US Department of Housing and
Urban Development, the US National Science Foundation, and the
Association of Environmental Engineering and Science Professors. She
serves as a Council Member (elected), Society for Risk Analysis. NGL is
the recipient of two small grants internally funded within the University
of Michigan focused on water and sanitation and environmental justice
in Flint, MI. Her proposal that has been funded from the US National

www.thelancet.com/lancetgh Vol 11 April 2023

Science Foundation focused on trust building around point-of-use water
hydration stations in schools in Flint, MI (grant number 2228345).

She reports past support via the Kappe Lecture from the American
Academy of Environmental Engineers and Scientists. KJM received
fellowships from Fort Lewis College and funding from the US National
Science Foundation on related work. HMM reports funding for related
research and travel support by the by the National Institutes of Health,
the Canada Research Chairs Program, the Canadian Foundation for
Innovation, and the Canada Research Chairs programme. She serves as
a member of the International Joint Commission’s Health Professionals
Advisory Board, which makes recommendations about public health
issues in the area of transboundary environmental health, specifically
related to water. ITW received funding from the Norwegian Research
Council for a project on the right to water completed in 2022. She served
as lead on the US case study and received limited funding through the
grant. She receives royalties from Bloomsbury/Hart Publishing for a
book on the right to water published in 2012. She serves as an advisory
group member of the Universal Rights Group, Geneva, Switzerland.

All other authors declare no competing interests. No authors received
support for their contributions to this manuscript, and its production
was not supported financially.

References

1 UN General Assembly. The human rights to safe drinking water
and sanitation: resolution. New York: United Nations, 2016.
https://digitallibrary.un.org/record /821067 (accessed Dec 15, 2022).

2 The World Bank. World Bank country and lending groups. 2022.
https://datahelpdesk.worldbank.org/knowledgebase/articles /906519-
world-bank-country-and-lending-groups (accessed Dec 14, 2022).

3 Cutler D, Miller G. The role of public health improvements in health
advances: the twentieth-century United States. Demography 2005;
42:1-22.

4 Cutler D, Miller G. Water, water, everywhere: municipal finance and
water supply in American cities. National Bureau of Economic
Research Working Paper Series. 2005. https://www.nber.org/
system/files/working_papers/w11096/w11096.pdf (accessed
Dec 15, 2022).

5  Wautich A, Jepson W, Velasco C, et al. Water insecurity in the Global
North: a review of experiences in U.S. colonias communities along
the Mexico border. WIREs Water 2022; 9: €1595.

6  Masten SJ, Davies SH, Mcelmurry SP. Flint water crisis: what
happened and why? | Am Water Works Assoc 2016; 108: 22—34.

7  Hermans MPJ, Kooistra ], Cannegieter SC, Rosendaal FR,
Mook-Kanamori DO, Nemeth B. Healthcare and disease burden
among refugees in long-stay refugee camps at Lesbos, Greece.
Eur J Epidemiol 2017; 32: 851-54.

8  Neely K. Systems thinking and WASH: tools and case studies for a
sustainable water supply. Rugby, UK: Practical Action Publishing,
2019.

9  WHO and UNICEF. Progress on household drinking water,
sanitation and hygiene 2000-2020: five years into the SDGs.
Geneva: World Health Organization and United Nations Children’s
Fund. 2021. https://data.unicef.org/resources/progress-on-
household-drinking-water-sanitation-and-hygiene-2000-2020/
(accessed Dec 15, 2022).

10 Mueller JT, Gasteyer S. The widespread and unjust drinking water
and clean water crisis in the United States. Nat Commun 2021;

12: 3544.

11 Meehan K, Jurjevich JR, Chun NMJW, Sherrill J. Geographies of
insecure water access and the housing-water nexus in US cities.
Proc Natl Acad Sci USA 2020; 117: 28700-07.

12 Winkler IT, Satterthwaite ML. Leaving no one behind? Persistent
inequalities in the SDGs. Int | Hum Rights 2017; 21: 1073-97.

13 Ringelheim J. Ethnic categories and European human rights law.
Ethn Racial Stud 2011; 34: 1682-96.

14 Braveman PA, Arkin E, Proctor D, Kauh T, Holm N. Systemic and
structural racism: definitions, examples, health damages, and
approaches to dismantling. Health Aff2022; 41: 171-78.

15  Aiken CS. Race as a factor in municipal underbounding.

Ann Assoc Am Geogr 1987; 77: 564-79.

16 Wells EC, Vidmar AM, Webb WA, et al. Meeting the water and
sanitation challenges of underbounded communities in the U.S.
Environ Sci Technol 2022; 56: 11180-88.

See Online for appendix

e612



Review

e613

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

Anderson MW. Cities inside out: race, poverty, and exclusion at the
urban fringe. UCLA Law Rev 2008; 55: 1095-160.

Lockhart S, Wood E, MacDonald Gibson J. Impacts of exclusion
from municipal water service on water availability: a case study.
New Solut 2020; 30: 127-37.

Hunter B, Walker I, Lassiter R, et al. Evaluation of private well
contaminants in an underserved North Carolina community.

Sci Total Environ 2021; 789: 147823.

Anthonj C, Setty KE, Ezbakhe F, Manga M, Hoeser C. A systematic
review of water, sanitation and hygiene among Roma communities
in Europe: situation analysis, cultural context, and obstacles to
improvement. Int | Hyg Environ Health 2020; 226: 113506.

Rosa E. Why self-care matters for Roma people and beyond.
Vulnerability and the (un)making of water and sanitation
infrastructure at the margins of the city. Geoforum 2019; 101: 192-201.
Capone D, Cumming O, Nichols D, Brown ]. Water and sanitation
in urban America, 2017-2019. Am J Public Health 2020; 110: 1567-72.
Fazel S, Geddes JR, Kushel M. The health of homeless people in
high-income countries: descriptive epidemiology, health
consequences, and clinical and policy recommendations. Lancet
2014; 384: 1529-40.

Ares EBP, Campos S, Dean E, Dickenson I, Fauvre A. No place to
go: an audit of public toilets in Skid Row. Los Angeles: Los Angeles
Central Providers Collaborative, 2017,

Alston P. Report of the Special Rapporteur on extreme poverty and
human rights on his mission to the United States of America.
Geneva: United Nations, 2018.

Badiaga S, Raoult D, Brouqui P. Preventing and controlling
emerging and reemerging transmissible diseases in the homeless.
Emerg Infect Dis 2008; 14: 1353-59.

Snyder MR, McGinty MD, Shearer MP, Meyer D, Hurtado C,
Nuzzo JB. Outbreaks of hepatitis A in US communities, 2017-2018:
firsthand experiences and operational lessons from public health
responses. Am ] Public Health 2019; 109: S297-302.

Hall NL. Challenges of WASH in remote Australian Indigenous
communities. ] Water Sanit Hyg Dev 2019; 9: 429-37.

Jackson M, Stewart RA, Beal CD. Identifying and overcoming
barriers to collaborative sustainable water governance in remote
Australian Indigenous communities. Water 2019; 11: 2410.

Beal CD, Jackson M, Stewart RA, Fielding K, Miller A, Tan PL.
Exploring community-based water management options for remote
Australia. Final report for the Remote and Isolated Communities
Essential Services Project. Bisbane: Griffith University, 2019.
Ramsden E. Realizing healthful housing: devices for data travel in
public health and urban redevelopment in the twentieth century
United States. In: Leonelli S, Tempini N, eds. Data journeys in the
sciences. Cham: Springer International Publishing, 2020: 329-49.
Rowles Tii LS, Hossain Al, Ramirez I, et al. Seasonal contamination
of well-water in flood-prone colonias and other unincorporated U.S.
communities. Sci Total Environ 2020; 740: 140111.

Daley K, Jamieson R, Rainham D, Truelstrup Hansen L. Wastewater
treatment and public health in Nunavut: a microbial risk assessment
framework for the Canadian Arctic. Environ Sci Pollut Res Int 2018;
25: 32860-72.

Dhesi S, Isakjee A, Davies T. Public health in the Calais refugee
camp: environment, health and exclusion. Crit Public Health 2018;
28: 140-52.

Saadi A, De Trinidad Young M-E, Patler C, Estrada JL, Venters H.
Understanding US immigration detention: reaffirming rights and
addressing social-structural determinants of health.

Health Hum Rights 2020; 22: 187-97.

VanLeeuwen C, Torondel B. Improving menstrual hygiene
management in emergency contexts: literature review of current
perspectives. Int | Womens Health 2018; 10: 169-86.

Sphere Association. The sphere handbook: humanitarian charter
and minimum standards in humanitarian response, 4th edn.
Geneva: Practical Action Publishing, 2018. https://doi.
org/10.3362/9781908176707.

Roitblat Y, Nehuliaieva L, Nedilko R, Shashkov Y, Shterenshis M.
Immediate physical needs of refugees during the Ukrainian armed
conflict of 2022. Health Policy 2022; 126: 1303-09.

Carrera J S, Flowers CC. Sanitation inequity and the cumulative
effects of racism in colorblind public health policies. Am ] Econ Sociol
2018; 77: 941-66.

41

42

43

45

47

49

50

51

52
53

54

55

56

57

58

59

60

61

62

Kramer MR, Hogue CR. Is segregation bad for your health?
Epidemiol Rev 2009; 31: 178-94.

Massey DS, Fischer MJ. How segregation concentrates poverty.
Ethn Racial Stud 2000; 23: 670-91.

Gaber N. Blue lines and blues infrastructures: notes on water, race,
and space. Environ Plann D Soc Space 2021; 39: 1073-91.
Nwanaji-Enwerem JC, Casey JA. Naming civic health in
environmental justice discourse: the Jackson water crisis.

Lancet Reg Health Am 2022; 14: 14.

Dig Deep and the US Water Alliance. Closing the water access gap
in the United States. 2019. https://www.digdeep.org/close-the-
water-gap (accessed Dec 15, 2022)

Fil¢dk R, Szilvasi M, Skobla D. No water for the poor: the Roma
ethnic minority and local governance in Slovakia. Ethn Racial Stud
2018; 41: 1390—407.

Bick JA. Infection control in jails and prisons. Clin Infect Dis 2007;
45:1047-55.

Guo W, Cronk R, Scherer E, et al. A systematic scoping review of
environmental health conditions in penal institutions.

Int ] Hyg Environ Health 2019; 222: 790-803.

Maree CL, Eells SJ, Tan J, et al. Risk factors for infection and
colonization with community-associated methicillin-resistant
Staphylococcus aureus in the Los Angeles ounty jail: a case-control
study. Clin Infect Dis 2010; 51: 1248-57.

Wilson NJ, Montoya T, Lambrinidou Y, et al. From “trust” to
“trustworthiness”: retheorizing dynamics of trust, distrust,

and water security in North America. Environ Plan E Nat Space
2022; published online May 20. https://doi.org/10.1177/
25148486221101459.

Apul O, Grissom R, Damali U, Toof R. Divided perception of
drinking water safety: another manifestation of America’s racial
gap. ACS ESQT Water 2021; 1: 6-7.

Hicks B, Lewis EY, Love N. Closing America’s racial gap around
drinking water quality perceptions and the role of the
environmental engineering and science academic community.
ACS ESQT Water 2021; 1: 459-60.

Pauli BJ. The Flint water crisis. WIREs Water 2020; 7: €1420.
Morckel V, Terzano K. Legacy city residents’ lack of trust in their
governments: an examination of Flint, Michigan residents’ trust at
the height of the water crisis. ] Urban Aff2019; 41: 585-601.
Aldirawi S, Souter R, Beal CD. Barriers and opportunities for
behavior change in managing high water demand in water scarce
Indigenous communities: an Australian perspective.

J Water Sanit Hyg Dev 2019; 9: 765-73.

Singh B, Ramasubban R, Bhatia R, Briscoe J, Griffin CC, Kim C.
Rural water supply in Kerala, India: how to emerge from a low-level
equilibrium trap. Water Resour Res 1993; 29: 1931-42.

Flowers CC, Ward JK, Winkler I. Flushed and forgotten. Sanitation
and wastewater in rural communities in the United States.

The Alabama Center for Rural Enterprise (ACRE), The Columbia
Law School Human Rights Clinic, The Institute for the Study of
Human Rights at Columbia University. 2019. https://www.
humanrightscolumbia.org/sites/default/files/Flushed%20and%20
Forgotten%20-%20FINAL%20%281%29.pdf (accessed Dec 15, 2022).
Chadwick E. Report from the poor-law commissioners on an
enquiry into the sanitary condition of the labouring population of
Great Britain. Med Chir Rev 1843; 38: 373-94.

Larsen TA, Hoffmann S, Liithi C, Truffer B, Maurer M. Emerging
solutions to the water challenges of an urbanizing world. Science
2016; 352: 928-33.

Beecher J. Policy note: a universal Equit™ efficiency model for
pricing water. Water Econ Policy 2020; 06: 2071001.

Mack EA, Wrase S. A burgeoning crisis? A nationwide assessment
of the geography of water affordability in the United States.

PLoS One 2017; 12: €0169488.

Pierce G, Chow N, DeShazo JR. The case for state-level drinking
water affordability programs: conceptual and empirical evidence
from California. Util Policy 2020; 63: 101006.

Cook J, Fuente D, Matichich M, Whittington D. A global
assessment of nontariff customer assistance programs in water
supply and sanitation. In: Chen Z, Bowen WM, Whittington D,
eds. Development studies in regional science: essays in honor
of Kingsley E Haynes. Singapore: Springer Singapore,

2020: 315-71.

www.thelancet.com/lancetgh Vol 11 April 2023



Review

63

64

65

66

67

68

69

70

71

72

73

74

75

76

Mulreany JP, Calikoglu S, Ruiz S, Sapsin JW. Water privatization
and public health in Latin America. Rev Panam Salud Publica 2006;
19: 23-32.

UN General Assembly. Report of the Special Rapporteur on extreme
poverty and human rights. New York: United Nations General
Assembly, 2018.

Nolan A. Privatization and economic and social rights.

Hum Rights Q 2018; 40: 815-58.

Molotch H, Noren L, eds. Toilet: public restrooms and the politics of
sharing. New York: NYU Press, 2010.

Capone D, Ferguson A, Gribble MO, Brown J. Open defecation
sites, unmet sanitation needs, and potential sanitary risks in
Atlanta, Georgia, 2017-2018. Am ] Public Health 2018; 108: 1238—40.
Albuquerque C. Report of the Special Rapporteur on the human
right to safe drinking water and sanitation, addendum. Mission to
the United States of America [22 February—4 March 2011]. Geneva:
United Nations, 2011. https://digitallibrary.un.org/record/710677
(accessed Dec 15, 2022).

Maxcy-Brown J, Elliott MA, Krometis LA, Brown ], White KD,

Lall U. Making waves: right in our backyard- surface discharge of
untreated wastewater from homes in the United States. Water Res
2021; 190: 116647.

Kim J-H, Cheong H-K, Jeon B-H. Burden of disease attributable to
inadequate drinking water, sanitation, and hygiene in Korea.

J Korean Med Sci 2018; 33: e288.

Murray CJL, Aravkin AY, Zheng P, et al. Global burden of 87 risk
factors in 204 countries and territories, 1990-2019: a systematic
analysis for the Global Burden of Disease Study 2019. Lancet 2020;
396: 1223-49.

Wolf ], Hunter PR, Freeman MC, et al. Impact of drinking water,
sanitation and handwashing with soap on childhood diarrhoeal
disease: updated meta-analysis and meta-regression.

Trop Med Int Health 2018; 23: 508-25.

Fewtrell LA, Priiss-iistiin A, Bartram ], Bos R. Water, sanitation and
hygiene: quantifying the health impact at national and local levels
in countries with incomplete water supply and sanitation coverage.
Public Health 2007; 15: 1-15.

Murray CJL, Aravkin AY, Zheng P, et al. Global burden of 87 risk
factors in 204 countries and territories, 1990-2019: a systematic
analysis for the Global Burden of Disease Study 2019. Lancet 2020;
396: 1223-49.

Collier SA, Deng L, Adam EA, et al. Estimate of burden and direct
healthcare cost of infectious waterborne disease in the United
States. Emerg Infect Dis 2021; 27: 140—49.

Gibney KB, O'Toole |, Sinclair M, Leder K. Burden of disease
attributed to waterborne transmission of selected enteric pathogens,
Australia, 2010. Am J Trop Med Hyg 2017; 96: 1400-03.

WHO. Guidelines for drinking-water quality, 4th edn, incorporating
the 1st addendum. Geneva: World Health Organization, 2017,

www.thelancet.com/lancetgh Vol 11 April 2023

78 Villanueva CM, Kogevinas M, Cordier S, et al. Assessing exposure
and health consequences of chemicals in drinking water: current
state of knowledge and research needs. Environ Health Perspect 2014;
122: 213-21.

79  Greco SL, Belova A, Haskell ], Backer L. Estimated burden of
disease from arsenic in drinking water supplied by domestic wells
in the United States. | Water Health 2019; 17: 801-12.

80 Evlampidou I, Font-Ribera L, Rojas-Rueda D, et al. Trihalomethanes
in drinking water and bladder cancer burden in the European
Union. Environ Health Perspect 2020; 128: 17001.

81 Gibson JM, Fisher M, Clonch A, MacDonald JM, Cook PJ. Children
drinking private well water have higher blood lead than those with
city water. Proc Natl Acad Sci USA 2020; 117: 16898-907.

82  MacDonald Gibson J, lii FS, Wood E, Lockhart S, Bruine de Bruin W.
Private well testing in peri-urban African-American communities
lacking access to regulated municipal drinking water: a mental
models approach to risk communication. Risk Anal 2022;
42:799-817.

83 Rajapakse J, Rainer-Smith S, Millar GJ, et al. Unsafe drinking water
quality in remote Western Australian Aboriginal communities.
Geogr Res 2019; 57: 178-88.

84 Clifford HD, Pearson G, Franklin P, Walker R, Zosky GR.
Environmental health challenges in remote Aboriginal Australian
communities: clean air, clean water and safe housing.

Australian Indigenous Health Bulletin 2015; 15.

85 Faust KM, Abraham DM, McElmurry SP. Water and wastewater
infrastructure management in shrinking cities.
Public Works Manag Policy 2015; 21: 128-56.

86 Kozikis S, Winkler IT. The paradox of framing water as a human
right in the United States: an analysis of power and resistance.
J Hum Rights 2020; 19: 464-83.

87 Meehan K, Jepson W, Harris LM, et al. Exposing the myths of
household water insecurity in the Global North: a critical review.
WIREs Water 2020; 7: e1486.

88 Cairncross S. Water supply and sanitation: some misconceptions.
Trop Med Int Health 2003; 8: 193-95.

89 Gikas P, Ranieri E, Sougioultzis D, Farazaki M, Tchobanoglous G.
Alternative collection systems for decentralized wastewater
management: an overview and case study of the vacuum collection
system in Eretria town, Greece. Water Pract Technol 2017; 12: 604-18.

90 Stoler ], Jepson W, Wutich A, et al. Modular, adaptive, and
decentralised water infrastructure: promises and perils for water
justice. Curr Opin Environ Sustain 2022; 57: 101202.

91 Linden KG, Hull N, Speight V. Thinking outside the treatment
plant: UV for water distribution system disinfection. Acc Chem Res
2019; 52: 1226-33.

Copyright © 2023 The Author(s). Published by Elsevier Ltd. This is an
Open Access article under the CC BY 4.0 license.

e614



	The effects of racism, social exclusion, and discrimination on achieving universal safe water and sanitation in high-income countries
	Introduction
	Current trends
	Systemic racism and social exclusion
	Changes to financing models affecting access and affordability
	Linking property ownership and access to service provision

	Burden of disease
	Path forward
	Recognise the problem
	Take responsibility for providing services to all, proactively reducing persistent disparities
	Collect specific, representative, disaggregated data on access to and quality of water and sanitation services and their attributable disease burdens
	Develop new approaches to water and sanitation service delivery
	To achieve systemic change, focus on systems

	References


