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Foreword

by Audrey Azoulay, Director-General of UNESCO

Access to water is a human right: it is vital for the dignity of each and every individual.

The 2019 edition of the World Water Development Report focuses on the theme of “Leaving No One Behind”.
It argues that fulfilling the human rights to safe drinking water and sanitation for all can also significantly
contribute to the achievement of the broad set of goals of the 2030 Agenda for Sustainable Development:
from food and energy security, to economic development and environmental sustainability. Based on the
latest data, this report’s findings clearly illustrate the need to make substantial progress towards delivering
on the 2030 Agenda promise of reaching the most vulnerable.

The stakes are high: nearly a third of the global population do not use safely managed drinking water
services and only two fifths have access to safely managed sanitation services. The intensification of
environmental degradation, climate change, population growth and rapid urbanisation — among other
factors — also pose considerable challenges to water security. Furthermore, in an increasingly globalised
world, the impact of water-related decisions cross borders and affect everyone.

At the current pace of progress, billions of people will remain unable to enjoy their right to access to water
and sanitation and the multiple benefits that such access can provide. Yet, this report concludes these
objectives are entirely achievable, so long as there is a collective will to do so, entailing new efforts to include
those ‘left behind’ in decision-making processes.

This latest Report, coordinated by UNESCO, is the result of a collaborative effort of the UN-Water Family and
was made possible thanks to the long-standing support of the Government of Italy and the Umbria Region,

to whom we are extremely grateful.

I am convinced that the 2019 edition will spur action and help support Member States in making informed
decisions to build more resilient, more peaceful communities, leaving no one behind.

Audrey Azoulay
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Foreword

by Gilbert F. Houngbo, Chair of UN-Water and President of the International Fund for Agriculture Development

The 2030 Agenda for Sustainable Development calls on us to transform our world and leave no one behind.
The 2019 edition of the United Nations World Water Development Report demonstrates how improving the
management of water resources, providing access to safe and affordable drinking water and sanitation for
all contribute to the goals that underpin the 2030 Agenda. Water for all is essential for eradicating poverty,
building peaceful and prosperous societies and reducing inequality.

The numbers speak for themselves. As the Report shows, if the degradation of the natural environment
and the unsustainable pressure on global water resources continue at current rates, 45% of global Gross
Domestic Product and 40% of global grain production will be at risk by 2050. Poor and marginalized
populations will be disproportionately affected, further exacerbating already rising inequalities.

The 2019 edition looks at different dimensions of inequality linked to food and nutrition, disasters and
migration, drawing on data and information from the UN family and others. For example: if women had
the same access as men to productive resources - including land and water, they could increase yields on
their farms by 20 to 30%, raising total agricultural output in these countries by 2.5 to 4%. This could reduce
the number of hungry people in the world by around 12 to 17%. Further, the overall risk of being displaced
by disasters has doubled since the 1970s. The depletion of water and other natural resources is increasingly
recognized as a driver of displacement that triggers internal and international migration.

The 2019 Report provides evidence of the need to adapt approaches, in both policy and practice, to address
the causes of exclusion and inequality. This is key to ensuring the availability and sustainable management
of water and sanitation for all.

To build knowledge and inspire people to take action, UN-Water commissions UN-Water publications
such as the UN World Water Development Report drawing on the experience and expertise of UN-Water
Members and Partners. Thanks are due to all my colleagues, and especially to UNESCO for coordinating
the production of this Report that will contribute to greater sustainability and resilience, and to creating a
world where no one is left behind.

Gilbert F. Houngbo
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Preface

by Stefan Uhlenbrook, UNESCO WWAP Coordinator
and Richard Connor, Editor in Chief

The 2030 Agenda for Sustainable Development sets a series of ambitious challenges for the global
community. These Sustainable Development Goals (SDGs) include targets for access to safe drinking
water and sanitation and better water management, as well as goals for addressing inequality and
discrimination, including the overarching aims of ‘leaving no one behind’ and ‘reaching the furthest
behind first’. These are challenges that, to date, have proven difficult to meet, partly because they are
complex, but also due to political inertia. The global context for this agenda may be characterized as
‘crisis is the new normal, with political insecurity, social, economic and environmental challenges
on a daunting scale. This calls for redoubled efforts and carefully selected approaches towards
achieving transformative change.

The issues underlying both water-related goals and leaving no one behind intersect in several ways.
Both water supply and sanitation, and issues of equality for all people and for specific disadvantaged
groups in particular, are recognized through international human rights instruments and
agreements. However, these have not been enough to bring about the necessary changes. To some
extent, the issues share both root causes and similar challenges. The same people who are being left
behind are those who could benefit most from improved access to water and sanitation. Improved
access to water and sanitation, water management and governance, and the multiple benefits they
bring, can contribute significantly to positive transformation for marginalized people. Benefits
include better health, savings in time and money, dignity, improved access to food and energy, and
greater opportunities in terms of education, employment and livelihoods.

These benefits, directly and indirectly, separately and in combination, contribute to improving the
lives of all, but can be particularly transformative for people in vulnerable situations. At the same
time, engaging with marginalized groups can enhance the achievement and sustainability of water-
related goals. This process of engagement can also be transformative in giving a voice to those rarely
heard, in turn creating space for vital water-related knowledge and experience that might otherwise
be lost.

As the sixth in a series of annual, thematic reports, the 2019 edition of the United Nations World
Water Development Report (WWDR) examines how improved water resource management and
access to water supply and sanitation services can help address the causes and alleviate the impacts
of poverty and social inequity. It provides insights and guidance in helping identify ‘who’ is being
left behind, and describes how existing frameworks and mandates, such as the 2030 Agenda and
the SDGs and human rights-based approaches, can help ‘reach the furthest first’, through improved
water management.

The report assesses the issues and offers potential responses from technical, social, institutional
and financial perspectives, while taking account of the many different challenges faced in rural
and urban settings. With the world witnessing the highest levels of human displacement on record,
an entire chapter has been dedicated to the exceptional challenges faced by refugees and forcibly
displaced people with respect to water and sanitation.

The United Nations World Water Development Report 2019



We have endeavoured to produce a balanced, fact-based and neutral account of the current state

of knowledge, covering the most recent developments, and highlighting the challenges and
opportunities provided by improved water management in the context of human development.
Although primarily targeted at national-level decision-makers and water resources managers, as well
as academics and the broader development community, we hope this report will also be well received
by those interested in poverty alleviation, humanitarian crises, human rights and the 2030 Agenda.

This latest edition of the WWDR is the result of a concerted effort between the Chapter Lead
Agencies, FAO, OHCHR, UNDP, UNESCO-IHP, UN-Habitat, UNHCR, UNU-INWEH, UNU-FLORES,
WWAP and the World Bank, with regional perspectives provided by UNECE, UNECLAC, UNESCAP
and UNESCWA. The Report also benefited to a great extent from the inputs and contributions of
several other UN-Water members and partners, as well as of dozens of scientists, professionals and
NGOs, who provided a wide range of relevant material.

On behalf of the WWAP Secretariat, we would like to extend our deepest appreciation to the afore-
mentioned agencies, members and partners of UN-Water, and to the writers and other contributors
for collectively producing this unique and authoritative report that will, hopefully, have multiple
impacts worldwide. Léo Heller, Special Rapporteur on the human rights to safe drinking water and
sanitation, deserves specific recognition for having generously shared his knowledge and wisdom in
the early critical phases of the report’s production process.

We are profoundly grateful to the Italian Government for funding the Programme and to the Regione
Umbria for generously hosting the WWAP Secretariat in Villa La Colombella in Perugia. Their
contributions have been instrumental to the production of the WWDR.

Our special thanks go to Audrey Azoulay, Director-General of UNESCO, for her vital support to WWAP
and the production of the WWDR. The guidance of Gilbert F. Houngbo, President of IFAD, as Chair of
UN-Water has made this publication possible.

Last but not least, we extend our most sincere gratitude to all our colleagues at the WWAP Secretariat
for their professionalism and dedication, without whom the report would not have been completed.

//Z/L&v

Stefan Uhlenbrook Richard Connor
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Executive
summary

Improvements in water resources management and access to water supply
and sanitation services are essential to addressing various social and
economic inequities, such that ‘no one is left behind’ when it comes to
enjoying the multiple benefits and opportunities that water provides.

The world’s water: An increasingly stressed resource

Water use has been increasing worldwide by about 1% per year since the
1980s, driven by a combination of population growth, socio-economic
development and changing consumption patterns. Global water demand is
expected to continue increasing at a similar rate until 2050, accounting for
an increase of 20 to 30% above the current level of water use, mainly due to
rising demand in the industrial and domestic sectors. Over 2 billion people
live in countries experiencing high water stress, and about 4 billion people
experience severe water scarcity during at least one month of the year.
Stress levels will continue to increase as demand for water grows and the
effects of climate change intensify.

Access to water supply and sanitation

Three out of ten people do not have access to safe drinking water. Almost
half of people drinking water from unprotected sources live in Sub-Saharan
Africa. Six out of ten people do not have access to safely managed sanitation
services, and one out of nine practice open defecation. However, these
global figures mask significant inequities between and within regions,
countries, communities and even neighbourhoods.

Global cost-benefit studies have demonstrated that water, sanitation and
hygiene (WASH) services provide good social and economic returns when
compared with their costs, with a global average benefit-cost ratio of 5.5 for
improved sanitation and 2.0 for improved drinking water. It is likely that the
benefits of improved WASH services for vulnerable groups would change
the balance of any cost-benefit analysis that accounts for changes in these
groups’ self-perceived social status and dignity.

The human rights to water and sanitation and the 2030 Agenda for
Sustainable Development

Safe drinking water and sanitation are recognized as basic human rights, as
they are indispensable to sustaining healthy livelihoods and fundamental in
maintaining the dignity of all human beings.

International human rights law obliges states to work towards achieving
universal access to water and sanitation for all, without discrimination,
while prioritizing those most in need. Fulfilment of the human rights to
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access to water and
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while prioritizing those
most in need

water and sanitation requires that the services be available, physically accessible,
equitably affordable, safe and culturally acceptable.

‘Leaving no one behind’ is at the heart of the commitment of the 2030 Agenda for
Sustainable Development, which aims to allow all people in all countries to benefit
from socio-economic development and to achieve the full realization of human rights.

Caution must be taken in order to clearly differentiate between ‘water rights’ and the
human rights to water and sanitation. Water rights, which are normally regulated
under national laws, are conferred to an individual or organization through property
rights or land rights, or through a negotiated agreement between the state and
landowner(s). Such rights are often temporary and can potentially be withdrawn.
The human rights to water and sanitation are neither temporary nor subject to state
approval, and they cannot be withdrawn.

Who are being left behind?
There are multiple prohibitive grounds of discrimination, but poverty usually figures
quite prominently.

Women and girls regularly experience discrimination and inequalities in the
enjoyment of their human rights to safe drinking water and sanitation in many

parts of the world. Ethnic and other minorities, including indigenous peoples,
migrants and refugees, and people of certain ancestries (e.g. castes), often experience
discrimination, as can religious and linguistic minorities. Disability, age and health
status can also be a factor, as persons with physical, mental, intellectual or sensory
impairments are disproportionately represented among those who lack access to

safe drinking water and sanitation. Differences in property, tenure, residence, and
economic and social status can lead to discrimination as well.

These do not necessarily constitute an exhaustive list of such specific disadvantaged
groups or individuals in vulnerable situations, and it is important to note that some
people may suffer from multiple forms of discrimination (intersectionality).

Delivering water and sanitation services

Water availability depends upon the amount of water physically available, and how
it is stored, managed and allocated to various users. It includes aspects related to the
management of surface water, groundwater, as well as water recycling and reuse.

Water accessibility refers to how water is physically delivered or obtained. Piped
water is the least costly method to transport water in densely populated areas. Where
piped networks are unavailable, people mostly rely on wells or community water
supply systems (e.g. water delivery through kiosks and vendors, or water trucks). In
the latter case, they often pay prices several times higher for water of lesser quality,
further exacerbating inequities between the rich and disadvantaged.

Water treatment relates to the processes used to purify, disinfect and protect water
against recontamination. The most common methods of water treatment depend
upon energy (usually electricity) being available around the clock, which is rarely the
case in most developing countries. Low-tech and nature-based solutions also exist but
are usually not applied at scale and usually do not guarantee a quality of water that is
safe for drinking.

Sanitation generally comprises on- or off-site facilities for the collection, transport,
treatment and disposal of wastewater under hygienic conditions. Collection
systems usually refer to a toilet system. Transportation in the context of typical
grey infrastructure refers to a piped underground sewage system, although in some
instances waste is transported by trucks, and treatment — when available — usually
involves centralized sewage treatment plants or localized systems (e.g. septic

The United Nations World Water Development Report 2019



Having inclusive
institutional structures
in place for multi-
stakeholder dialogue and
cooperation is essential
to ensuring equitable
access to sustainable
water supply and
sanitation services

tanks). Disposal of end products is usually split into liquid and solid waste that can
be disposed of safely into the environment o, if not, collected in hazardous waste
facilities to be destroyed in an incinerator.

Water-related natural hazards, such as floods and droughts, can damage water supply
and sanitation infrastructure, preventing service to millions of people.

Social dimensions

The social and cultural factors driving exclusion and discrimination need to be taken
into account when endeavouring to fulfil the human rights to safe drinking water and
sanitation, as well as to implement Sustainable Development Goal (SDG) 6.

Discrimination may happen in various ways and for different reasons. Direct
discrimination occurs when individuals are discriminated against in laws, policies or
practices that intentionally exclude them from service provision or equal treatment.
Indirect discrimination occurs when laws, regulations, policies or practices seem
neutral at face value, but in practice have the effect of exclusion from the provision of
basic services.

The basic provision of safe drinking water and sanitation facilities at home and in the
workplace enhances workforce health and productivity. Providing similar facilities in
schools enhances education outcomes by reducing absenteeism, particularly among
adolescent girls.

Comparatively lower levels of access to water and sanitation services can be observed
among ethnic minorities and indigenous peoples. Valuing traditional knowledge
through the recognition of indigenous peoples’ stewardship of land and water
supports inclusion and the fulfilment of human rights.

Good governance

Having inclusive institutional structures in place for multi-stakeholder dialogue and
cooperation is essential to ensuring equitable access to sustainable water supply and
sanitation services.

Government alone cannot always take on the full responsibility for ‘providing’ water
supply and sanitation services to all citizens, especially in low-income settings. When
governments’ role is geared towards policy setting and regulation, the actual provision
of services is carried out by non-state actors or independent departments. Well-
functioning accountability mechanisms help institutions with sufficient capacity fulfil
their mandates to monitor and enforce the obligations of service providers.

Creating coherence between the various institutional levels is essential to ensure that
policies deliver on their objectives. In the current context of multi-level governance,
the role of non-governmental organizations (NGOs) in expressing the opinions of
civil society and promoting the public’s active participation has become increasingly
influential in policy formulation. Large corporations can also have a great deal of
influence over policy-making as well as policy outcomes.

‘Pro-poor’ measures are far more common in policy proclamations than in
mechanisms for tracking or monitoring service provision. The fulfillment of pro-poor
policies can also be hampered by the non-application of financial measures aimed at
reducing disparities in water services. Overambitious policies with unrealistic targets
can lead to a mismatch between the responsibilities and the resources available

to responsible entities. Corruption, excessive regulation and/or rigid conformity

to formal rules, which tend to coincide with bureaucratic inertia, can increase
transaction costs, discourage investments, and potentially derail or hinder water
management reforms.



Ensuring that water
is affordable to all
requires policy
recommendations
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The human rights-based approach (HRBA) advocates for the fundamental standards,
principles and criteria of human rights frameworks. These include non-discrimination
and participation that is active, free and meaningful, as well as representation by
and for people in disadvantaged or vulnerable situations. Good governance relates
to systems that have qualities of accountability, transparency, legitimacy, public
participation, justice and efficiency and therefore overlaps with the principles of the
HRBA. Good water governance involves measures and mechanisms that promote
effective policy implementation along with sanctions against poor performance,
illegal acts and abuses of power. Holding decision-makers accountable requires
ability, willingness and preparedness among rights-holders (or their representatives)
to scrutinize actions and non-actions. This in turn builds on transparency, integrity
and access to information.

Economic dimensions

The vulnerable and disadvantaged, who are typically not connected to piped systems,
suffer disproportionately from inadequate access to safe drinking water and sanitation
services and often pay more for their water supply services than their connected
counterparts.

The human rights to water and sanitation place obligations on states and utilities to
regulate payments for services and to ensure that all members of the population can
afford access to basic services. Ensuring that water is affordable to all requires policy
recommendations tailored to specific target groups.

Expenditure on drinking water and sanitation typically includes infrequent, large
capital investments, including the cost of infrastructure and connections as well

as recurrent spending on operation and maintenance. One way of increasing
affordability is to lower the costs of providing the service. Technological innovation
and dissemination, the enhancement of management through good governance
and increased transparency practices, and the implementation of cost-effective
interventions can improve production efficiency and thus lower service costs.

Even with improved efficiency, it is likely that subsidies will continue to be important
for achieving universal coverage. Because subsidies are most often linked to capital
expenditures and those are most often focused on relatively well-off communities, the
non-poor have often been the beneficiaries of subsidy interventions intended to reach
the poor. Sanitation services may be more natural candidates for subsidies than water
supply services, since willingness to pay for such services is often lower and the wider
social benefits are higher. Subsidies that promote greater community participation
empower vulnerable groups to allocate resources toward their own priorities.

Setting tariffs — ideally the major funding source of service provision — requires
striking a balance between several key objectives: cost recovery, economic efficiency,
equity and affordability. Designing tariff structures is challenging precisely because
these four objectives conflict, and trade-offs are inevitable. WASH services differ from
many other services in that they are considered a basic right and should be provided
to people regardless of cost or ability to pay. If, to meet affordability and equity
objectives, subsidies are to be delivered through water tariffs, then vouchers or cash
distribution might be better than an increasing block tariff (IBT).

Large WASH service providers can use commercial financing and indirectly support
vulnerable groups through cross-subsidization. Where this is the case, pricing
mechanisms might allow for cross-subsidization between population groups, using a
uniform volumetric tariff with a rebate. Ideally, the tariff level paid by the customers
who do not receive the rebate should be high enough to repay the principal and
interest at commercial terms. In some cases, other funding sources such as domestic
tax revenues, grants and private finance may supplement the tariff receipts. Blended
finance approaches will require potentially complex combinations of development
finance, private finance and government subsidies to ensure that all target groups are
being reached.

The United Nations World Water Development Report 2019



The wealthier often enjoy
high levels of service at
low cost, whereas the
poor pay a much higher
price for a service of
similar or lesser quality

Urban settings

Substantial inequality exists between slum and non-slum households in access to water
and sanitation facilities. The wealthier often enjoy high levels of service at low cost,
whereas the poor pay a much higher price for a service of similar or lesser quality.

Peri-urban areas are often not included in service schemes when residents don't pay
taxes or when their housing rental arrangements are part of the informal economy.

As a result, many of the world’s poorest and most disadvantaged individuals are not
recognized or counted as part of the formal system, and most importantly find difficulty
in gaining access to basic services, because they have no physical address and thus
remain ‘hidden’ or ‘lost’ in aggregated statistics.

Traditional approaches to sanitation and wastewater management in urban areas tend

to favour large-scale, centralized collection and treatment that allow for economies of
scale. The population density in peri-urban areas may be too low to justify the cost of
household connections, and not high enough to permit conventionally designed systems.
Supplying groups of households (rather than individual households) in peri-urban low-
income areas and large villages could reduce investment costs while still allowing a good
service level for the poorest.

The provision of urban sanitation infrastructure lags far behind infrastructure for
water provision in most urban settings, and the poorest residents of slum areas are the
most affected. Moreover, significant improvement in water needs to be matched with a
commensurate investment in sanitation. Although water supply systems are sometimes
better served with smaller, easily managed networks, the challenges of wastewater and
sludge management are often more complex. A main reason is the unwillingness to pay
for sanitation services.

There have been numerous attempts to use resource recovery (water, nutrients, metals,
biofuel) to offset some of the costs of service provision. Despite the additional recovery
efforts, as with all ‘waste’, when it needs to be transported, the costs thereof often negate
the benefits gained. Decentralized wastewater treatment systems (DEWATS) provide an
alternative with substantially lower investment and operational costs and can offer more
efficient solutions for given circumstances, including in certain peri-urban areas.

Rural poverty

More than 80% of all farms in the world are family farms smaller than 2 hectares.
Smallholder family farmers constitute the backbone of national food supplies,
contributing more than half of the agricultural production in many countries. Yet, it is in
the rural areas that poverty, hunger and food insecurity are most prevalent.

Water infrastructure remains extremely sparse in rural areas, so that millions of
women, men and children are not covered by water and sanitation services. Moreover,
the institutional capacity, including domestic resource mobilization and budget
allocations — both at national and subnational levels — has been insufficient to cater for
maintenance needs of the installed water infrastructure.

Water management for smallholder family farmers needs to consider both rainfed
and irrigated agriculture. Approximately 80% of the global cropland is rainfed, and
60% of the world’s food is produced on rainfed land. Supplemental irrigation in rainfed
agricultural systems may not only ensure crop survival, but also double or even triple
rainfed yields per hectare for crops such as wheat, sorghum and maize.

Ensuring secure and equal access to water in rural areas, while providing opportunities
for future water investments, requires greater recognition of the water-related needs of
small-scale irrigators in the context of their contribution to national food security. Water
allocations to large-scale users, whether for irrigation or other purposes, must not take
place at the expense of small-scale farmers’ legitimate needs, irrespective of their ability
to demonstrate formally sanctioned water rights.



Away from home, refugees
and internally displaced
people are often faced
with barriers to access
basic water supply and
sanitation services

Refugees and forcibly displaced people

The world has been witnessing the highest levels of human displacement on record.
Armed conflict, persecution and climate change, in tandem with poverty, inequality,
urban population growth, poor land use management and weak governance, are
increasing the risk of displacement and its impacts.

Away from home, refugees and internally displaced people (IDPs) are often faced with
barriers to access basic water supply and sanitation services. Almost a quarter of these
displaced people live in camps, but the overwhelming majority are hosted in cities, towns
and villages. These refugees, asylum seekers, IDPs and stateless persons are often not
officially recognized by local or national government and are therefore excluded from
development agendas.

Mass displacement places strain upon water resources and related services, including
sanitation and hygiene, at transition and destination points, creating potential
inequalities between existing populations and new arrivals. Host governments often
refuse to accept that the displacement situation may become protracted, and insist that
refugees/IDPs remain in camps with ‘temporary’ or ‘communal’ facilities at a lower level
of service than the surrounding host community. The reverse situation may also occur,
where refugees receive higher-quality WASH services than what is available for nearby
communities.

States have a responsibility to ensure that all refugees/IDPs are granted the rights to
adequate sanitation and water, without regard to their legal residence, nationality or
other classifications that may serve as hindrances. Like all individuals, refugees/IDPs
should have access to information and the opportunity to participate in decision-making
processes that affect their rights.

States are encouraged to avoid ‘encampment’ policies for refugees/IDPs, as these can
lead to marginalization (directly linked to legal status and the ‘right to work’ or ‘freedom
of movement’), which can exacerbate resource competition with host communities

and make it difficult for refugees/IDPs to access labour markets. Instead, states are
encouraged to pursue policies for the inclusion of refugees/IDPs within existing urban
and rural communities.

Regional perspectives

The Arab region

Water scarcity on a per person basis in the Arab region will continue to increase due
to population growth and climate change. The challenge of ensuring access to water
services for all under water-scarce conditions is exacerbated in conflict settings where
water infrastructure has been damaged, destroyed and targeted for destruction.

A large proportion of refugees tend to remain in protracted situations for decades.
Humanitarian assistance has become increasingly intertwined with development work
aimed at providing more permanent water supply and sanitation facilities in refugee
camps and informal settlements. This has at times caused conflict and tensions with
host communities, particularly if the parties do not have equal access to water services.
Additional attention has been paid to this problem in recent years with governments,
donors and humanitarian agencies recognizing that leaving no one behind means
serving refugees and IDPs as well as host communities.

Asia and the Pacific

In 2016, 29 out of 48 countries in the region qualified as water-insecure due to low
availability of water and unsustainable groundwater withdrawal. Water scarcity is
compounded by the effects of climate change. Natural disasters are becoming more
frequent and intense, and disaster risk is outpacing resilience. This has major impacts
for the provisioning of WASH services in areas affected by disasters, due to damaged
water supply and sanitation infrastructure and water quality issues. It is also a significant
challenge to provide adequate services to the areas that receive people who have been
displaced from disaster-struck areas.
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Disasters cause
disproportionately
higher losses to poorer
countries and people

Disasters cause disproportionately higher losses to poorer countries and people, as these
often lack resilience and the capacity to mitigate the impact of disasters. Disasters are
also found to have impacts on gross domestic product (GDP), school enrolment rates,
per capita expenditure on health, and can also cause the near poor — those living on
between US$1.90 and US$3.10 per day — to fall into extreme poverty.

Europe and North America

Access to safely managed sanitation services remains a challenge in many countries,
especially in rural areas. While the situation is particularly severe for a major part of
the population in Eastern Europe, the Caucasus and Central Asia, many citizens in
Western and Central Europe, as well as in North America, also suffer from the lack of or
inequitable access to water and sanitation services. Inequities are frequently related to
sociocultural differences, socio-economic factors and the geographical context.

Inequities in access therefore must be fought on three fronts: by reducing geographical
disparities, by addressing specific barriers faced by marginalized groups and people
living in vulnerable situations, and by reducing affordability concerns.

Latin America and the Caribbean

Millions of people in the region are still without an adequate source of drinking water,
while even more suffer the absence of safe and decent facilities for the disposal of
excreta. Many people without access to services are concentrated in peri-urban areas,
mainly in the poverty belts that exist on the periphery of many of the cities in the region.
It has proved difficult to provide these marginal areas with services of acceptable quality.

In many countries, decentralization has left the water supply and sanitation sector
with a highly fragmented structure made up of numerous service providers, without
real possibilities to achieve economies of scale or economic viability, and under the
responsibility of municipalities that lack the necessary resources and incentives to
deal effectively with the complexity of the processes involved in providing services.
Decentralization has also reduced the size of service areas and made them more
homogeneous, thus limiting the possibilities for cross-subsidies and facilitating the
‘cream skimming’ that marginalizes low-income groups away from service provision.

Sub-Saharan Africa

The lack of water management infrastructure (economic water scarcity), in terms of
both storage and supply delivery, as well as for improved drinking water and sanitation
services, plays a direct role in the persistence of poverty in Sub-Saharan Africa.

People living in rural areas account for about 60% of the total population of Sub-Saharan
Africa, and many of them remain in poverty. In 2015, three out of five of the region’s
rural residents had access to at least a basic water supply and only one in five had access
to at least basic sanitation. About 10% of the population still drank untreated surface
water, and many poor people in rural areas, particularly women and girls, spent a
considerable amount of time collecting water.

More than half of the population growth expected by 2050 (1.3 out of 2.2 billion globally)
will occur in Africa. Providing this growing population with access to WASH services,
however, is not the only challenge for Africa, as the demands for energy, food, jobs,
healthcare and education will also increase. Population growth especially occurs in
urban areas, and without proper planning, this might lead to a dramatic increase

of slums. Even if countries have steadily improved living conditions in urban slums
between 2000 and 2015, the rate of new home construction lagged far behind the rate of
urban population growth.

Strategies and response options

From a technical perspective, the potential responses to address the lack of drinking
water supply and sanitation services to groups in disadvantaged situations can

vary significantly from one place to another. Whereas sizeable high-density urban
communities provide opportunities for large-scale centralized WASH infrastructure and



The basic principle
behind selecting WASH
technologies is not
necessarily one of ‘best
practice’, but one of
‘best fit’

facilities though resource-sharing and economies of scale, less costly decentralized water
supply and sanitation systems have been shown to be successful solutions in smaller
urban settlements, including refugee camps. For people in low-density rural areas, one
main objective is to bring more adequate facilities closer to people’s homes. The basic
principle behind selecting WASH technologies is therefore not necessarily one of ‘best
practice’, but one of ‘best fit'.

Insufficient funding and lack of effective financing mechanisms have created a barrier
to achieving the WASH targets for disadvantaged and marginalized groups. A certain
proportion of the investment gap could be overcome through increased system
efficiency, which uses already available finances more effectively and can significantly
reduce overall costs. However, targeted subsidies for vulnerable groups and equitable
tariff structures will remain an important source of funding and cost recovery. The
support of the international donor community will remain critical in the developing
world but cannot be the main source of funding. Official development assistance (ODA)
is particularly helpful in mobilizing investments from other sources, such as commercial
and blended finance, including from the private sector. However, it will be incumbent
upon national governments to dramatically increase the amounts of public funding
made available for the expansion of WASH services.

However, increasing the amount of funding and investment alone does not necessarily
ensure that WASH services will reach all those who are most disadvantaged. Subsidies
must therefore be appropriately designed, transparent and targeted, and tariff
structures need to be designed and implemented with the objectives of achieving equity,
affordability and the appropriate level of service for each targeted group.

Scientific research, development and innovation are essential to support informed
decision-making. Although some progress has been made in terms of designing equable
tariff structures that benefit — rather than penalize — people in poor and disadvantaged
situations, further research and analysis into the economic dimensions of WASH
services in support of inclusion is required. The information and capacity-building
needs of disadvantaged rural communities are often similar to those described above
for the urban poor, but also include knowledge related to water resource allocation

and the securing of water rights. Monitoring progress is another important aspect of
knowledge and capacity development. Disaggregated data (with respect to gender, age,
income groups, ethnicity, geography, etc.) and social inclusion analyses are critical tools
in determining which groups are at greatest risk of being ‘left behind, and why. Further
research in science and engineering is also needed to develop affordable, safe and
efficient WASH infrastructure and related devices (e.g. mobile filters, toilets).

Community-based action is critical in addressing the root causes of ‘leaving people
behind’ with respect to water and sanitation. Good governance seeks to move away from
hierarchical power structures while embracing concepts of accountability, transparency,
legitimacy, public participation, justice and efficiency — principles that are in line with
the HRBA. Water resource allocation mechanisms can be established to achieve different
socio-economic policy objectives — such as safeguarding food and/or energy security,

or for promoting industrial growth — but ensuring that enough water is available (and

of suitable quality) to meet everyone’s basic human needs (for domestic as well as
subsistence purposes) must be a guaranteed priority.

The linkages between water and migration have been attracting increasing attention,
although they have yet to be fully incorporated into international migration policy. The
WASH-related challenges faced by refugees and IDPs require special focused political
responsiveness. In the case of service provision in refugee camps, harmonization

of service levels with surrounding community/national standards is essential for
combatting social discrimination and creating access equality.
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Unless exclusion and
inequality are explicitly
and responsively
addressed in both policy
and practice, water
interventions will continue
to fail to reach those most
in need and who are likely
to benefit most

All actors involved in the realization of the human rights to water and sanitation on
anon-discriminatory and equal basis hold specific obligations and responsibilities.
Human rights define individuals as rights-holders entitled to water and sanitation,
and states as duty-bearers that have to guarantee access to WASH for all, using the
maximum of their available resources. Non-state actors also have human rights
responsibilities and may be held accountable for the infringement of human rights.
NGOs and international organizations can play an important role in service provision
and need to ensure substantive equality and accountability in such endeavours.
International organizations, such as the United Nations, international trade and
financial institutions, and development cooperation partners are called upon to
ensure that their assistance is channelled towards the countries or regions that are
least able to realize the rights to water and sanitation.

Coda

People from different groups are ‘left behind’ for different reasons. Discrimination,
exclusion, marginalization, entrenched power asymmetries and material inequalities
are among the main obstacles to achieving the human rights to safe drinking water
and sanitation for all and realizing the water-related goals of the 2030 Agenda. Poorly
designed and inadequately implemented policies, inefficient and improper use of
financial resources, as well as policy gaps fuel the persistence of inequalities in access
to safe drinking water and sanitation. Unless exclusion and inequality are explicitly
and responsively addressed in both policy and practice, water interventions will
continue to fail to reach those most in need and who are likely to benefit most.

Improving water resources management and providing access to safe and affordable
drinking water and sanitation for all is essential for eradicating poverty, building
peaceful and prosperous societies, and ensuring that ‘no one is left behind’ on the
road towards sustainable development. These goals are entirely achievable, provided
there is a collective will to do so.
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The Prologue provides a general overview of the global status and the
main trends on water-related issues, including the state of the world’s
water resources; the latest figures regarding the global coverage of
water supply, sanitation and hygiene services; as well as metrics
concerning a broad range of socio-economic development indicators
related to the theme of the report: ‘Leaving no one behind’.

Introduction

Inequities afflicting the world’s poor, disadvantaged and/or marginalized people
can be manifested in several different ways. The aim of this report is to highlight
how improvements in water resources management and access to water supply
and sanitation services are essential to addressing various social and economic
inequities, such that ‘no one is left behind’ when it comes to enjoying the
multiple benefits and opportunities that water provides.

As in other recent editions of the World Water Development Report, the
Prologue provides a summary overview of latest information — status and
trends — regarding global water-related issues and challenges, in terms of
both water resources management and water supply and sanitation services.
This edition’s Prologue also provides a summary overview of a broad range of
statistics and trends regarding key socio-economic indicators associated with
the theme of the report: ‘Leaving no one behind.

The trends outlined below collectively illustrate that, despite progress made
since the turn of the millennium across several sectors, much remains to be
done in order to achieve the Sustainable Development Goals (SDGs) and to
truly succeed in ‘leaving no one behind'. The SDG 6 Synthesis Report clearly
demonstrated that, if the current pace of progress remains unchanged, the
world will not achieve SDG 6 by 2030 (UN, 2018a).

Several of these trends are already well known and well documented. For
example, Sub-Saharan Africa and South Asia clearly stand out as regional
‘hotspots’, where population growth, urbanization and poverty remain high and
access to basic services such as education, electricity and safely managed water
supply and sanitation remain grossly inadequate.

It is also clear that women are likely to fare less well than men in nearly all
economic indicators, including extreme poverty, land tenure and labour force
participation. And with a few exceptions, such as life expectancy, the same
applies to social and health-related indicators, including education, food
insecurity, disability and even internet access, where women are noticeably at
a disadvantage.

Prologue



Figure 1 Average annual impact from inadequate drinking water and sanitation services,' water-related disasters, epidemics and

earthquakes, and conflicts
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However, global, regional and even country-level trends do not necessarily reflect
local realities and discrepancies. For example, the challenges of living in poverty

can differ considerably between urban and rural settlements, just like the potential
responses and solutions. Improving access to water supply and sanitation services in
rural environments will probably require different approaches than addressing the
needs of the growing populations of urban centres, where informal settlements (slums)
pose a particularly difficult and urgent challenge. In addition, whereas labour market
opportunities in rural areas are likely to remain dominated by food and agriculture

(a highly water-dependent sector), employment opportunities in urban and peri-
urban areas may evolve rapidly as the result of current technological changes and the
digitalization of the economy (or ‘Industry 4.0°).

Another water-related linkage between seemingly different trends is the relationship
between rapid urbanization, increased vulnerability to floods and droughts, and the
increased risk of displacement (particularly in the case of informal settlements).
However, in terms of both the number of people affected and (especially) the number of
people killed, the impacts of floods, droughts and conflicts are grossly outweighed by the
number of those affected or killed by inadequate drinking water and sanitation services
(Figure 1).

These and other trends point to the number of complex and emerging challenges that
will require a comprehensive approach based on human rights, involving governments,
the private sector, civil society and the international community.

In 2015, an estimated 2.1 billion people lacked access to safely managed drinking water services and
4.5 billion lacked access to safely managed sanitation services (WHO/UNICEEF, 2017a). However, there
are no data available estimating what proportion of these people were ‘affected;, nor what the resulting
overall economic damage would equate to.
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Section 1

The state of the
world’s water
resources

i. Water demand and use

Water use has been increasing worldwide by about 1% per year since the 1980s
(AQUASTAT, n.d.). This steady rise has principally been led by surging demand
in developing countries and emerging economies (although per capita water
use in the majority of these countries remains far below water use in developed
countries — they are merely catching up). This growth is driven by a combination
of population growth, socio-economic development and evolving consumption
patterns (WWAP, 2016). Agriculture (including irrigation, livestock and
aquaculture) is by far the largest water consumer, accounting for 69% of annual
water withdrawals globally. Industry (including power generation) accounts for
19% and households for 12% (AQUASTAT, n.d.).

Global water demand is expected to continue increasing at a similar rate until

2050, accounting for an increase of 20 to 30% above the current level of water use
(Burek et al., 2016). Although specific projections can somewhat vary, current
analysis suggests much of this growth will be attributed to increases in demand

by the industrial and domestic sectors (OECD, 2012; Burek et al., 2016; IEA, 2016).
Agriculture’s share of total water use is therefore likely to fall in comparison with
other sectors, but it will remain the largest user overall over the coming decades, in
terms of both water withdrawal and water consumption? (Figure 2).

ii. Water availability
Figure 3 provides a global overview of countries experiencing different levels of
water stress.

Over 2 billion people live in countries experiencing high water stress. Although
the global average water stress is only 11%, 31 countries experience water stress
between 25% (which is defined as the minimum threshold of water stress) and
70%, and 22 countries are above 70% and are therefore under serious water stress
(UN, 2018a). Growing water stress indicates substantial use of water resources,
with greater impacts on resource sustainability, and a rising potential for conflicts
among users.

Figure 2 Global water demand by sector to 2040

Primary energy production*
. Power generation
. Industry
. Municipal
. Agriculture

*Primary energy production includes fossil
fuels and biofuels. Water withdrawals and
consumption for crops grown as feedstock
for biofuels is included in primary energy
production, not in agriculture.

Source: IEA (2016, fig. 1, p. 12).
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2 Water withdrawal: The volume of water removed from a source; by definition withdrawals are always

greater than or equal to consumption.
Water consumption: The volume withdrawn that is not returned to the source (i.e. it is evaporated or
transported to another location) and by definition is no longer available for other uses locally.
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Several other important aspects of water stress need to be highlighted. Firstly, since
water availability can be highly variable from season to season, data averaged over the
entire year do not show periods of water scarcity. For example, it has been estimated
that about 4 billion people, representing nearly two-thirds of the world population,
experience severe water scarcity during at least one month of the year (Mekonnen

and Hoekstra, 2016). Secondly, such data aggregated at the country level can mask
(sometimes enormous) differences in water availability across various river basins
within a given country or region. For example, the country-wide low water stress in
several countries/regions in Figure 3, such as Australia, South America and Sub-Saharan
Africa, should not be misinterpreted, as water stress at the basin or local level can be
very significant. Thirdly, physical water stress does not take account of economic water
scarcity, where access to water is not limited as a result of the amount of existent water
resources themselves, but by a lack of infrastructure to collect, transport and treat

water for human purposes. For example, the indicated low water stress in many African
countries in Figure 3 does not take the lower status of water resources development into
account. Most of these countries have less than 6% of their cultivated area equipped with
irrigation systems (AQUASTAT, n.d.) and, therefore, a low withdrawal rate compared to
the available freshwater resources at country level/scale, despite potentially severe water
stress at local levels.

Levels of physical water stress are likely to increase as populations and their demands for
water grow, and the effects of climate change intensify (UN, 2018a). Climate change and
increasing climate variability are also likely to vary at the local and basin scales and over
different seasons. For the most part, however, dry areas will tend to become drier and
wet areas wetter (Figure 4), such that climate change will likely exacerbate water stress in
areas that are already the most affected.

Estimates suggest that if the degradation of the natural environment and the
unsustainable pressures on global water resources continue, 45% of the global

gross domestic product (GDP), 52% of the world’s population and 40% of global

grain production will be at risk by 2050. Poor and marginalized populations will be
disproportionately affected, further exacerbating already rising inequalities (UN, 2018a).

Figure 3 Level of physical water stress*

® >70%

° 25-70%

°° o 10-25%
0-10%

® Not applicable
Insufficient data

*Physical water stress is defined here as the ratio of total freshwater withdrawn annually by all major sectors, including environmental water requirements, to the
total amount of renewable freshwater resources, expressed as a percentage.

Source: UN (2018a, p. 72, based on data from AQUASTAT). © 2018 United Nations. Reprinted with the permission of the United Nations.
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Figure 4 Change in net precipitation, 2010—2050
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Source: PBL Netherlands Environmental Assessment Agency (2018, p. 23). Licensed under Creative Commons Attribution 3.0 Unported (CC BY 3.0).

Poor water quality
directly impacts people
who rely on these sources
as their main supply by
further limiting their
access to water (i.e.
water availability) and
increasing water-related
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iii. Water quality

Water quality problems persist in developed and developing countries alike, and
include the loss of pristine-quality water bodies, impacts associated with changes in
hydromorphology, the rise in emerging pollutants and the spread of invasive species
(UN, 2018a). Poor water quality directly impacts people who rely on these sources as
their main supply by further limiting their access to water (i.e. water availability) and
increasing water-related health risks (not to mention their overall quality of life).

Several water-related diseases, including cholera and schistosomiasis, remain
widespread across many developing countries, where only a very small fraction (in
some cases less than 5%) of domestic and urban wastewater is treated prior to its
release into the environment (WWAP, 2017).

Nutrient loadings remain one of the most prevalent forms of water pollution and the
majority of nutrient emissions originate from agriculture. “For most regions, nutrient
emissions to surface waters are projected to increase, with hotspots in South and East
Asia, parts of Africa and Central and Latin America. However, the rapidly growing
cities in the developing countries are projected to become major sources of nutrient
emissions” (PBL Netherlands Environmental Assessment Agency, 2018. p. 42),
especially where a rapidly growing number of households lack adequate wastewater
treatment systems.

iv. Extreme events

About 90% of all natural disasters are water-related. Over the period 1995-2015, floods
accounted for 43% of all documented natural disasters, affecting 2.3 billion people,
killing 157,000 more and causing US$662 billion in damage. Droughts accounted for
5% of natural disasters, affecting 1.1 billion people, killing 22,000 more, and causing
US$100 billion in damage over the same 20-year period. Over the course of one
decade, the number of floods rose from an annual average of 127 in 1995 to 171 in 2004
(CRED/UNISDR, 2015). Figure 5 provides a country-level overview of the occurrence of

floods and droughts between 1996 and 2015, as well as the number of people affected.
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Figure 5 The geography of droughts and floods
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Climate change is
expected to increase
the frequency and
magnitude of extreme
weather events

The number of people affected and the estimated damage from water-related disasters
continue to rise. This increase can be partially explained by the improved reporting

and documentation of these disasters and their consequences. Fortunately, the higher
number of people affected is not accompanied by a higher number of casualties,
although women and children remain disproportionally vulnerable. In fact, the number
of people killed by weather-related disasters has decreased over the last decades. This
suggests that some areas of disaster risk management, such as improved early warning
systems and increased disaster management capacity, are leading to positive results
(UNISDR/UNECE, 2018).

Climate change is expected to increase the frequency and magnitude of extreme
weather events. The Organisation for Economic Co operation and Development (OECD)
Environmental Outlook (OECD, 2012) estimates that the number of people and the value
of assets at risk from floods will be significantly higher in 2050, compared to today:

“.. The number of people at risk from floods is projected to rise from 1.2 billion today to
around 1.6 billion in 2050 (nearly 20% of the world’s population) and the economic value
of assets at risk is expected to be around US$45 trillion by 2050, a growth of over 340%
from 2010.” (p. 209).

Urbanization will increase the demand for flood protection and mitigation, raising the
issue of the allocation of flood risks across sectors and areas, including agricultural lands
(OECD, 2016).

v. Transboundary water resources and water-related conflicts

The concept of ‘war over water’, where nations engage in military conflict over finite
water resources has received considerable attention through the media and other public
forums. Given ever rising levels of local water stress (see Prologue, Section 1ii), combined
with the fact that there are 286 international rivers and 592 transboundary aquifers shared
by 153 countries (UN, 2018a), it could be expected that water-related conflicts have been
increasing and/or are likely to increase in the future. However, current evidence does not
fully support this hypothesis. Conflicts are often difficult to attribute to a single reason;
however, water is often one among several contributing factors.

Water conflicts can arise because of several factors, including territorial disputes,
competition over resources, or political strategic advantage. They can also be categorized
based on the use, impact, or effect that water had within the conflict. The Pacific
Institute’s chronological list Water Conflict Chronology (Pacific Institute, n.d.) defines
three such categories:

- Trigger: Water as a trigger or root cause of conflict, where there is a dispute over the control
of water or water systems or where economic or physical access to water, or scarcity of water,
triggers violence.

+ Weapon: Water as a weapon of conflict, where water resources, or water systems themselves,
are used as a tool or weapon in a violent conflict.

+ Casualty: Water resources or water systems as a casualty of conflict, where water resources, or
water systems, are intentional or incidental casualties or targets of violence.

Items are included in the chronological list when there is violence (injuries or deaths) or
threats of violence (including verbal threats, military manoeuvres, and shows of force).
During the period 2000-2009, there were 94 registered conflicts where water played a

role (49 as a Trigger, 20 as a Weapon and 34 as a Casualty®). The period 2010-2018 (up to
May 2018) reported 263 registered conflicts (123 with water as a Trigger, 29 as a Weapon,
and 133 as a Casualty). Although this might suggest an increasing trend in water-related
conflicts overall, these data must be interpreted with caution, as much of the increase
could be attributable to greater awareness (and reporting) of such incidents. The eruption
of armed conflict in several regions of the world during the period from 2010 to 2018 may
also have influenced this apparent trend.

The different categories add up to more than the total number, because some conflicts have been listed in
more than one category.
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Section 2
Water supply,
sanitation and
hygiene

Figure 6 Global and regional drinking water coverage, 2015 (%)
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Source: WHO/UNICEF (2017a, figures 2 and 3, p. 3).

i. Drinking water

Three out of ten people (2.1 billion people, or 29% of the global population) did not
use a safely managed drinking water service* in 2015, whereas 844 million people still
lacked even a basic drinking water service® (Figure 6). Of all the people using safely
managed drinking water services, only one out of three (1.9 billion) lived in rural
areas (WHO/UNICEF, 2017a).

There has been progress during the implementation phase of the Millennium
Development Goals (MDGs). The global population using at least a basic drinking
water service increased from 81 to 89% between 2000 and 2015. However, among the
countries that had a coverage of less than 95% in 2015, only one in five is on track to
achieving universal basic water services by 2030 (UN, 2018a).

Coverage of safely managed water services varies considerably across regions (from
only 24% in Sub-Saharan Africa to 94% in Europe and Northern America). There can
also be significant variability within countries between rural and urban areas, wealth
quintiles and subnational regions, as exemplified by the stark contrast between the
provinces of Luanda and Uige (Angola) (Figure 7) (WHO/UNICEEF, 2017a).

By 2015, 181 countries had achieved a coverage of over 75% for at least basic drinking
water services (Figure 8). Of the 159 million people still collecting untreated (and
often contaminated) drinking water directly from surface water sources, 58% lived in
Sub-Saharan Africa (WHO/UNICEF, 2017a).
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Drinking water from an improved water source that is located on premises, available when needed and
free from faecal and priority chemical contamination (‘improved’ sources include: piped water, boreholes
or tube wells, protected dug wells, protected springs, rainwater, and packaged or delivered water).
Drinking water from an improved source, provided collection time is not more than 30 minutes for a
round trip, including queuing.
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Figure 7 Inequalities in basic drinking water
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Figure 8 Proportion of population using at least basic drinking water services, 2015

<50%
50-75%
® 76-90%
® 91-100%
® Not applicable
Insufficient data

Source: WHO/UNICEF (2017a, fig. 4, p. 3).

ii. Sanitation

Worldwide, only 2.9 billion people (or 39% of the global population) used safely managed
sanitation services® in 2015 (Figure 9). Two out of five of these people (1.2 billion) lived

in rural areas. Another 2.1 billion people had access to ‘basic’ sanitation services.” The
remaining 2.3 billion (one out of every three people) lacked even a basic sanitation service,
of which 892 million people still practiced open defecation (WHO/UNICEEF, 2017a).

Progress was also achieved in sanitation coverage during the implementation phase of the
MDGs, but it still lags behind compared to the progress in drinking water supply. By 2015,
154 countries had achieved a coverage of over 75% for at least basic sanitation services. The
global population using at least a basic sanitation service increased from 59 to 68% between
2000 and 2015. However, among the countries with a coverage of less than 95% in 2015, only
one out of ten is on track to achieving universal basic sanitation by 2030 (UN, 2018a).

Use of improved facilities that are not shared with other households and where excreta are safely disposed of
in situ or transported and treated off-site (‘improved’ facilities include flush/pour flush to piped sewer systems,
septic tanks or pit latrines; ventilated improved pit latrines, composting toilets or pit latrines with slabs).

Use of improved facilities that are not shared with other households.
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Figure 9 Global and regional sanitation coverage, 2015 (%)
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Similarly to drinking water, a very large level of variability can be observed in
terms of access to basic sanitation within countries, as exemplified by the stark
contrast between the provinces of Panamd and Guna Yala (Panama) (Figure 10)
(WHO/UNICEF, 2017a).

By 2015, 154 countries had achieved over 75% coverage with at least basic
sanitation services (Figure 11). Overall coverage is generally lower for basic
sanitation than for basic water, and no SDG region (with the exception of
Australia and New Zealand, where coverage is already nearly universal) is on
track to achieving universal basic sanitation by 2030 (WHO/UNICEEF, 2017a).

Figure 10 Inequalities in basic sanitation

Source: WHO/UNICEF (20173, fig. 47, p. 35).
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Figure 11 Proportion of population using at least basic sanitation services, 2015
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Source: WHO/UNICEF (2017a, fig. 7, p. 4).

iii. Hygiene

Coverage of basic handwashing facilities with soap and water varied (on a regional average)
from 15% in Sub-Saharan Africa to 76% in Western Asia and Northern Africa (Figure 12).
However, data available for 2015 (representing only 30% of the global population) were
insufficient to produce a global estimate, or estimates for other SDG regions. As with water
supply and sanitation, there can be significant inequalities within countries, as shown by
the example of Tunisia (Figure 13) (WHO/UNICEEF, 2017a).

Figure 12 Proportion of population with basic handwashing facilities in 70 countries, 2015
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Oceania (no data)
Source: WHO/UNICEF (2017, fig. 8, p. 5).

. i. Demographics
SECthn 3 Global population growth

Socio-economic Population growth is a significant driver of increasing water demand, both directly
(e.g. for drinking water, sanitation, hygiene and household uses) and indirectly (e.g. through
development growing demands for water-intensive goods and services, including food and energy).
lndlcators The global population reached 7.6 billion people as of June 2017. It is expected to reach about
8.6 billion by 2030 and further increase to 9.8 billion by 2050 (Figure 14) (UNDESA, 2017a).

Africa and Asia account for nearly all current population growth, although Africa is
expected to be the main contributor beyond 2050 (Figure 15) (UNDESA, 2017a).
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Figure 13 Inequalities in basic hygiene

Source: WHO/UNICEF (2017, fig. 47, p. 35).
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Figure 14 Population of the world: Estimates (1950—2015), and medium-variant projection with 95% prediction intervals (2015-2100)
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Urbanization and informal settlements

Nearly all net population growth is taking place in cities and the world is becoming
increasingly urbanized, creating new and difficult challenges for urban water
management (see Chapter 6). Over half (54%) of the global population currently lives
in cities. The ratio of urban-to-rural population is expected to increase to two-thirds
(66.4%) by 2050 (UNICEF, 2017). Sustainable development challenges will therefore
be increasingly acute in cities, particularly in the lower and middle-income countries
where population growth and the pace of urbanization are greatest (Figure 16).
However, people in rural areas, who account for the vast majority of the extreme poor
(see Chapter 7), must also not be ‘left behind’ in terms of development policy.

Although the overall proportion of the urban population living in slums worldwide

fell from 28% in 2000 to 23% in 2014, in absolute terms, the number of urban residents
living in slums rose from 792 million to an estimated 880 million over the same period.
In Least Developed Countries, nearly two-thirds (62%) of urban dwellers live in slum
conditions (Figure 17). Slums remain most pervasive in Sub-Saharan Africa (UN, 2017).
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Figure 15 Population by region: Estimates (1950—2015), and medium-variant projection (2015-2100)
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Figure 16 Growth rates of urban agglomerations by size class: 2018—2030 projections
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Age distribution

Life expectancy, which has risen by five years globally between 2000 and 2015
(WHO, 2016a), has become a significant driver of population growth. Life
expectancy for both sexes combined is projected to rise from 71 years in 2010-2015
to 77 years in 2045-2050, with women living on average four years longer than men.
With the exception of Africa, all regions of the world will have nearly a quarter or
more of their populations at ages 60 and above by 2050 (UNDESA, 2017a).

There are also more young people in the world than ever before — about 1.8 billion
between the ages of 10 and 25 (UNFPA, 2014). Nearly 80% of the world’s 2.3 billion
young people (aged 15 to 34) live in low- and middle-income countries, and they
constitute a large share of the population in countries experiencing rapid economic
growth (Kwame, 2018), although they do not all necessarily directly benefit from
such growth.
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Figure 17 Proportion of urban population living in slums, 2000 and 2014
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ii. Poverty and income disparity

Poverty

People living in poverty struggle every day to fulfil their most basic needs, including access
to water and sanitation, healthcare, education, and a reliable source of energy. They are
also particularly vulnerable to impacts of climate change (Castaneda Aguilar et al., 2016).

In 2013 (the most recent estimates available), 767 million people (more than 10% of the
global population) were living below the international extreme poverty line of US$1.90
per day (2011 PPP)8, and 2.1 billion people (about 30% of the global population) were
living on less than US$3.10 a day (2011 PPP). Nearly 80% of the extreme poor lived in
rural areas. The overwhelming majority of people living below the international extreme
poverty line lived in Southern Asia and Sub-Saharan Africa (World Bank, 2016a).

The absolute number of people living in extreme poverty fell from 1.85 billion in 1990
In 2013, ne arly 80% of to 0.76 billion in 2013. Sub-Saharan Africa is the only region that between 1990 and

2013 registered an increase in the absolute number of people living in extreme poverty,
. although the overall share of people in extreme poverty in the region dropped from 54%
in rural areas to 41% over that period (Figure 18) (World Bank, n.d.).

the extreme poor lived

Children account for 44% of the extreme poor worldwide and poverty rates are highest
among children (Figure 19). As girls and boys grow older, the gender gap widens between
the ages of 20 and 35, with 122 women living in poor households for every 100 men of the
same age group (Munoz Boudet et al., 2018).

Sex disparities in poverty rates for adults aged 20 to 40 are closely linked to marital and
parenthood status. One of the contributing factors to poverty for working-age women
in some countries is the increasing proportion of non-partnered women with children
(UNDESA, 2015).

8 2011 PPP’ stands for 2011 purchasing power parity. The international poverty line for extreme poverty is

US$1.90 a day 2011 PPP and the ‘median’ poverty line is US$3.10 a day 2011 PPP.
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Figure 18 Population living in extreme poverty* by world region, 1987-2013
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Figure 19 Global extreme poverty rates by gender and age: Share of women and men living in extreme poor households (IPL of US$1.90 per day)*

*IPL: International
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Eight out of ten of the children living in extreme poverty live in rural, rather than
Eigh t out of ten of urban, areas..Over 25% of child.ren liv.ing in rural areas live in extreme poverty,

. . . compared to just over 9% of children in urban areas (UNICEF/World Bank, 2016).
the children hVIng. m Poverty is by no means limited to developing countries. An estimated 30 million
extreme poverty live children — one in eight — living in the world’s richest countries are growing up poor
in rural, rather than (UNICEEF, 2014).
urban, areas
Income disparity
While the global income share of the bottom 50% earners has oscillated around 9%
since 1980, the global top 1% income share rose from 16% in 1980 to around 20% by
2015 (Figure 20).

Income disparity varies considerably across different regions. It is generally lowest in
Europe and highest in the Middle East (Figure 21) (Alvaredo et al., 2018).

Figure 20 The rise of the global top 1% versus the stagnation of the global bottom 50%, 1980—2016
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Figure 21 Top 10% national income share across the world, 2016
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Deteriorations in
food security have
particularly been
observed in situations
of conflict, especially
when combined with
droughts or floods

According to the World Inequality Report 2018, “Economic inequality is largely driven by the
unequal ownership of capital, which can be either privately or public owned. We show that
since 1980, very large transfers of public to private wealth occurred in nearly all countries,
whether rich or emerging. While national wealth has substantially increased, public wealth is
now negative or close to zero in rich countries. Arguably this limits the ability of governments
to tackle inequality; certainly, it has important implications for wealth inequality among
individuals.” (Alvaredo et al., 2018, p. 14).

iii. Health and nutrition

Burden of disease

According to global estimates of cause-specific disability-adjusted life years® (DALYs), the
number of DALYs per 100,000 population dropped from 45,000 in 2000 to 36,300 in 2015,
suggesting an improvement in the overall disease burden over that 15-year period. There was
a drop in DALYs related to nearly all nutritional deficiencies and communicable diseases,
including diarrhoeal diseases, which fell over 50% from 2,530 to 1,160 DALYs per 100,000
population. The rate of the decline in diarrhoeal diseases DALYs was similar across all income
groups. However, waterborne diseases remain a significant disease burden among vulnerable
and disadvantaged groups worldwide, especially among low-income economies where 4%

of the population (an estimated 25.5 million people, 1 in 25) suffered from diarrhoea in 2015,
among whom 60% were children under the age of five (WHO, 2016b).

Disabilities

People with disabilities can often face difficulties in accessing water access points and
sanitation facilities, often not designed to account for their particular needs. About 1 billion
people (15% of the world’s population) experience some form of disability. Of this number,
between 110 million and 190 million adults experience significant difficulties in functioning.

It is estimated that some 93 million children — or 1 in 20 of those under 15 years of age — live
with a moderate or severe disability (WHO, 2015). Global prevalence is greater for women than
men, standing at 19% and 12%, respectively. In low and middle-income countries, women are
estimated to comprise up to three-quarters of persons with disabilities (UN Women, 2017).

People with disabilities are more likely to experience adverse socio-economic outcomes than
people without disabilities. These outcomes include lower education levels, poorer health,
inferior levels of employment, and higher rates of poverty (WHO, 2011).

The number of people who experience disability will continue to increase as populations age,
aligned with a global increase in chronic health conditions (WHO, 2015).

According to the World Health Organisation (WHO): “Disability disproportionately affects
women, older people, and poor people. Children from poorer households, indigenous
populations and those in ethnic minority groups are also at significantly higher risk of
experiencing disability ... [and] face particular challenges in accessing services.” (WHO, 2015,

pp. 2-3).

Nutrition and food insecurity

The number of chronically undernourished people on the planet increased from 777 million
in 2015 to 815 million in 2016 (even if it is still less than the 900 million in 2000). Deteriorations
in food security have particularly been observed in situations of conflict, especially when
combined with droughts or floods. The situation has worsened in particular in parts of Sub-
Saharan Africa, South-Eastern Asia and Western Asia. Women are slightly more likely to be
food insecure than men in every region of the world (Figure 22) (FAO/IFAD/UNICEF/WFP/
WHO, 2017). At the same time, obesity has nearly tripled worldwide since 1975. In 2016, more
than 1.9 billion adults (older than 18 years) were overweight and more than one-third of these
(over 650 million) were obese (WHO, 2018).

Globally, 155 million children under five years of age suffer from stunted growth, although
the prevalence of stunting fell from 29.5% to 22.9% between 2005 and 2016. In 2016,

41 million children under five years of age were overweight (FAO/IFAD/UNICEF/WFP/
WHO, 2017). Lack of access to safe water, sanitation and hygiene (WASH) contributes to

DALYs are years of healthy life lost to premature death and disability.
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Figure 22 Prevalence of severe food insecurity among women and men by region

Note: Comparison of the
prevalence of severe food
insecurity among men and
women aged 15 years and older
(2014-2016 three-year average).

Source: FAO/IFAD/UNICEF/WFP/WHO
(2017, fig. 3,p. 11).

B0 |
25.2
25 | T23.7
20 |- "Bl T TTTTTTTTTToTTTossmsssssossssscssssssssosooooes
® 15| L
10 79 """"""""""""""""""""""""""""""""""""""""""""
7.3
66 60 .

5--0-C |- o 4.3

- e

0 | | | | -I
World Africa Asia Latin America North America
and Europe

Water and sanitation
facilities in schools

are fundamental for
promoting good hygienic
behaviour and children’s
health and well-being

28

undernutrition by transmitting pathogens, while infections inhibit nutritional uptake
(World Bank, 2017a). These factors are related to retarded growth among children
(UN, 2018a).

iv. Education and literacy

Education

Water and sanitation facilities in schools are fundamental for promoting good hygienic
behaviour and children's health and well-being. Lack of latrines and safe water for
drinking and hygiene, and otherwise inappropriate and inadequate sanitary facilities,
contribute to absenteeism and high drop-out rates, especially among girls.

In 2016, an estimated 58 out of the 92 countries surveyed had over 75% coverage of
drinking water in schools (Figure 23). Nearly half of schools in Sub-Saharan Africa, and
over a third of schools in Small Island Developing States had no drinking water service
(WHO/UNICEF, 2018a).

Furthermore, in 2016, 67 out of 101 countries had over 75% coverage of improved single-
sex sanitation facilities classified as providing a basic sanitation service (Figure 24). An
estimated 23% of schools had no sanitation service, (defined as an unimproved facility
or no facility at all), and over 620 million children worldwide lacked a basic sanitation
service at their school (WHO/UNICEEF, 2018a).

Early childhood education opportunities are often distributed in a highly unequal
fashion. In low and middle-income countries, just over two 3- to 4-year-olds from the
poorest quintile of households attended an organized learning programme, for every ten
children from the richest quintile. In Serbia and Nigeria, the attendance rate was over
80% for the richest children and no more than 10% for the poorest (UNESCO, 2017a).

Literacy

Literacy can be a major catalyst for eradicating poverty and improving hygiene and
family health. Fifty years ago, almost one-quarter of youth lacked basic literacy skills
compared to less than 10% in 2016. However, 750 million adults — two-thirds of whom
are women — remain illiterate. 102 million of the illiterate population are between 15
and 24 years old. The global adult literacy rate was 86% in 2016, while the youth literacy
rate was 91%. The adult and youth literacy rates are estimated to have grown by only 4%
each over the 2000-2015 period. The lowest literacy rates are observed in Sub-Saharan
Africa and in Southern Asia (Figure 25) (UNESCO, 2017b).
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Figure 23 Proportion of schools with a basic drinking water service, by country, 2016

Source: WHO/UNICEF (2018a, fig. 4, p. 5).
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Figure 24 Proportion of schools with a basic sanitation service, by country, 2016

Source: WHO/UNICEF (2018a, fig. 7, p. 6).
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v. Labour and employment

Labour force participation

An estimated four out of five jobs are water-dependent. Examples of sectors with
heavily water-dependent jobs include agriculture, forestry, inland fisheries and
aquaculture, mining and resource extraction, power generation, and manufacturing
and transformation industries (WWAP, 2016).

The global labour force participation of the world’s working-age population has been
on a downward trend since 1990, and this trend is projected to continue until at least
2030, driven mainly by a steady decline in Asia and the Pacific. Africa is the only
region where the labour force participation rate is expected to increase in the coming
decades (ILO, 2017a).

The lack of access to adequate sanitation facilities in the workplace can dissuade
women from seeking employment in establishments and institutions that do not
provide adequate facilities (e.g. different washroom areas for women and men). This
contributes to the already lower participation rates of women and girls in national
employment figures (UNESCWA, 2013).
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Figure 25 Adult and youth literacy rates by country, 2016
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Source: UNESCO (2017b, fig. 1, p. 4).

On average, women make up about 43% of the agricultural labour force in developing
countries. Evidence indicates that if women had the same access to productive
resources — including land and water — as men, they could increase yields on their
farms by 20 to 30%, raising total agricultural output in these countries by 2.5 to 4%.
This could reduce the number of hungry people in the world by around 12 to 17%
(FAO/IFAD/WFP, 2012).

Agriculture is the largest employer of the youth labour force, particularly in rural
areas in low- and middle-income countries (Yeboah, 2018). These jobs are particularly
vulnerable to the impacts of extreme events such as droughts and floods.

Digitalization and Industry 4.0

Service sector jobs tend to be less water-dependent than those in agriculture and
industry (WWAP, 2016). The digitalization of the economy (or Industry 4.0) will likely
have significant consequences for job creation/destruction. However, the extent to
which broader application of information and communication technology (ICT) and
new digital technologies (including artificial intelligence, utilization of big data, etc.)
will cause change, eliminate existing jobs, and create new activities and jobs remains
the subject of some debate. Globalization, economic developments and the changing
preferences of consumers and producers will also change labour demand and supply
(EESC, 2017).
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Migrants can face
exceptional difficulties
and challenges in
accessing safe and
reliable water supply
and sanitation services

Current technological changes have created huge productivity gains. However, some
evidence indicates that the current technological changes may further segment the labour
market and widen wage inequality (ILO, 2015).

vi. Ethnicity and culture
Racial, ethnic, religious and other minorities are often more at risk of being ‘left behind’ in
terms of water than others.

Minorities

There is often discrimination against migrants and ethnic minorities with respect to access
to safe drinking water and sanitation. This can occur in response to tensions arising from
international migration and the increasing salience of religious tensions, and persistent
discrimination against the elderly in many countries and regions. There are substantial
non-ascriptive minorities who also face persistent discrimination. In Sub-Saharan Africa,
for example, sufferers of HIV-AIDS are liable to mistreatment and exclusion (Foa, 2015).

Indigenous peoples

Indigenous peoples number about 370 million, accounting for about 5% of the global
population. They are over-represented among the poor (15% of the total and one-third of
the world’s 900 million extremely poor rural people),? the illiterate and the unemployed.
Even in developed countries, indigenous peoples consistently lag behind the non-
indigenous populations in terms of most indicators of well-being, including access to
water supply and sanitation services.

Many indigenous women and men find employment in the informal economy and engage
in a range of activities such as casual and seasonal wage work on farms, plantations,
construction sites in informal enterprises, street vending or as domestic workers.
Indigenous peoples tend to have relatively higher rates of unemployment than
non-indigenous peoples in urban areas (ILO, 2017b).

vii. Migration"!

Migrants can face exceptional difficulties and challenges in accessing safe and reliable
water supply and sanitation services in transit and destination areas. Migration occurs as
a result of a complex interplay of social, economic and environmental factors acting at
different levels (individual, household, external).

International migration

By December 2017, there were an estimated 258 million people living in a country other
than their country of birth — an increase of 49% since 2000. Over 60% of all international
migrants live in Asia (80 million) or Europe (78 million). Northern America hosted the
third largest number of international migrants (58 million), followed by Africa (25 million),
Latin America and the Caribbean (10 million) and Oceania (8 million) (UNDESA, 2017b).

In 2017, 48.4% of international migrants were women. Female migrants outnumbered
males in all regions except Africa and Asia (UNDESA, 2017b).

According to a report from the Population Division of the United Nations Department of
Economic and Social Affairs (UNDESA), “Large and persistent economic and demographic
asymmetries between countries are likely to remain key drivers of international migration
for the foreseeable future. Between 2015 and 2050, the top net receivers of international
migrants (more than 100,000 annually) are projected to be the United States of America,

s

Although these figures are frequently cited in several recent reports by United Nations agencies (among
others), including ILO (2017b) as cited in this report, these estimates are based on reports published as far
back as 2003 (i.e. World Bank, 2003).

Migrants are defined here — and elsewhere in the report — as people who have chosen to move from one
place to another mainly to improve their lives (e.g. finding work, seeking better education, reuniting with
family), not because of a direct threat or persecution. It is critical to distinguish between people who are
forcibly displaced and those who leave for other reasons. Detailed metrics and information on refugees,
asylum seekers and internally displaced people (IDPs) are provided in Chapter 8.
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Germany, Canada, the United Kingdom, Australia and the Russian Federation. The
countries projected to be net senders of more than 100,000 migrants annually include
India, Bangladesh, China, Pakistan, and Indonesia.” (UNDESA, 2017a, p. 10).

However, evidence shows that migration flows between developing countries are
larger than those from developing to developed countries. In 2015, the number

of people that moved between developing countries represented 38% of the total
number of international migrants, compared to 35% of those who moved from south
to north (FAO, 2018a). Similarly, in Sub-Saharan Africa people tend to move mostly to
neighbouring countries or within the region (Mercandalli and Losch, 2017).

Internal migration

The vast majority of migrants do not cross borders but remain within their own
country. Data concerning this type of migration are sparse, although the total number
of internal migrants was ‘conservatively’ estimated at 740 million in 2009 (UNDP, 2009).
The current number is likely to be significantly higher. Internal migration patterns are
prevalently rural-rural and rural-urban (Mercandalli and Losch, 2017).

viii. Access to resources (land, energy and ICT)

Land tenure

Access to water resources is often related to land tenure, particularly in rural settings.
Less than 20% of the world’s landholders are women. In Sub-Saharan Africa, women
make up an average of 15% of all agricultural land owners (Figure 26), while in North
Africa and Western Asia they represent fewer less 5% (FAO/IFAD/WFP, 2012).

Land tenure security is closely linked to poverty reduction. According to the
International Fund for Agricultural Development (IFAD), “In rural societies, the
poorest people often have weak or unprotected tenure rights. They therefore risk
losing land they depend on to more powerful neighbours, to private companies —
domestic or foreign — and even to members of their own family. [...] Women are
particularly vulnerable because their land rights may be obtained through kinship
relationships with men or marriage. [...] Lack of secure land tenure exacerbates
poverty and has contributed to social instability and conflict in many parts of the
world.” (IFAD, 2015, p. 1).

Figure 26 Distribution of female agricultural holders
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Energy

generate hydropower and grow biofuels (WWAP, 2014).

(UNSD, n.d.).

Digitalization

the rest of the world (Figure 27).

the developing world (UNESCO, 2017a).

Water and energy are closely linked. Whereas energy is required for the pumping and
distribution of water (including for irrigation), water supply, wastewater treatment and
water desalination, the energy sector also requires water to cool thermal power plants,

The number of people without access to electricity fell from 1.7 billion in 2000 to

1.1 billion in 2016. However, despite progress in the last few years, the electrification
rate in Sub-Saharan Africa remains below 45% (IEA, 2017). Of those gaining access
to electricity worldwide since 2010, the vast majority (80%) are in urban settlements

As of January 2018, over 4 billion people around the world have internet access (We
are Social and Hootsuite, 2018). However, despite the rapid rise in the number of
people online, there are still significant differences between the richest countries and

About 80% of the population in developed countries is online, compared to 40% in
developing regions and 15% in the Least Developed Countries. In 2016, the global
rate of internet user penetration was 12% lower for women than for men. The gender
gap remains even larger in the Least Developed Countries, at 31%. Fixed-broadband
services remain largely unaffordable and unavailable throughout large segments of

Figure 27 Percentage of adults who use the internet at least occasionally or report owning a smartphone
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CHAPTER1

The human rights to water and
sanitation and the 2030 Agenda
for Sustainable Development
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Jouravlev (UNECLAC); and Jenny Gronwall (UNDP-SIWI Water Governance Facility)

This introductory chapter frames the report by
describing the main concepts related to the human
rights to safe drinking water and sanitation, with an
empahsis on targeting disadvantaged groups and
people in vulnerable situations.

“As we embark on this great collective journey, we pledge that no one
will be left behind. Recognizing that the dignity of the human person is
fundamental, we wish to see the goals and targets met for all nations and
peoples and for all segments of society. And we will endeavour to reach
the furthest behind first.”

Transforming our world: The 2030 Agenda for Sustainable Development
(UNGA, 2015a, para. 4)

1.1
Introduction

Water is the essence of life. Safe drinking water and sanitation are recognized
as basic human rights, as they are indispensable to sustaining healthy
livelihoods and fundamental in maintaining the dignity of all human beings.
People-centred policies to provide water and sanitation services, and sound
and sustainable management of water resources and of our ecosystems as
awhole, are therefore integral to sustainable development and to the full
enjoyment of the human rights to water and sanitation, as well as a wide range
of other human rights, including the rights to life, health and food.

Since 2000, billions of people have gained access to basic water and sanitation
services, thanks to concerted global efforts under the Millennium Development
Goals (MDGs). Yet globally, 2.1 billion people lack access to safe, readily
available water at home, and 4.5 billion people lack safely managed sanitation
in 2015. Huge inequalities exist between and within countries, and between the
richest and the poorest (WHO/UNICEF, 2017a).

Almost half of people drinking water from unprotected sources live in Sub-
Saharan Africa (WHO/UNICEF, 2017a), where the burden of collecting water
lies mainly on women and girls, many of whom spend more than 30 minutes
on each trip to collect water (UNICEF, 2016). Without safe, accessible water

and sanitation, these people are likely to face multiple challenges, including
poor health and living conditions, malnutrition, and lack of opportunities for
education and employment. Water stress, including insufficient access to water
and sanitation services, has been associated with social unrest, conflict and
even violence, and ultimately with increasing trends in human displacement
and migration (Miletto et al., 2017).

The human rights to water and sanitation and the 2030 Agenda for Sustainable Development
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International human
rights law obliges
states to work

towards achieving
universal access to
water and sanitation
for all, without any
discrimination, while
prioritizing those most
in need

1.2

The human rights
to water and
sanitation

‘Leaving no one behind'’ is at the heart of the commitment of the 2030 Agenda for Sustainable
Development, which aims to allow all people in all countries to benefit from socio-economic
development and to achieve the full realization of human rights, without discrimination

on the basis of gender, age, race, language, religion, political (or other) opinions, national

or social origin, property, disability, residency status (including citizenship, residency,
immigration, refugee, statelessness, etc.) or any other social, economic or political status.
Achieving the 2030 Agenda and its promise of ‘leaving no one behind’ requires a people-
centred focus grounded in international human rights and an integrated approach among the
social, economic and environmental dimensions of sustainable development in partnership
with all stakeholders.

The 17 Sustainable Development Goals (SDGs) with their 169 targets respond to this vision

and were designed to be comprehensive and indivisible (UNGA, 2015a). More often than not,
the SDGs are not isolated objectives, but prerequisites to achieve all the others. The SDG 6 on
clean water and sanitation is considered to be one of these central SDGs, because of its vital
functions related to human health, dignity, environmental integrity and prosperity, and the
very survival of the planet (UN, 2018a). Achieving the targets of SDG 6, and particularly those
that specifically address water and sanitation services, will require improvements in the levels
of planning, capacity, governance and funding at both national and local levels.

The human rights to water and sanitation are inextricably linked to the management of
water resources and the environment as a whole. The interlinked and interdependent
nature of human rights and the call to ‘leave no one behind’ require more holistic,
integrated and people-centred approaches to water resource management and
environmental policy-making, a challenge addressed through the concept of ‘integrated
water resources management’ (IWRM). When people are able to learn about and exercise
their rights, and are empowered to participate in the decisions that affect them, they can
help to ensure that those decisions respect their need for water security and a sustainable
environment.

The human rights-based approach (HRBA) provides a critical perspective to examine specific
groups that are lagging or are being left behind due to discrimination or an unequal access
to resources and opportunities to participate in decision-making processes. It can also help
identify legal obligations and standards to guide potential actions and responses to ensure
that the human rights to water and sanitation are fulfilled.

Access to safe drinking water and sanitation are internationally recognized human

rights, derived from the right to an adequate standard of living under Article 11(1) of the
International Covenant on Economic, Social and Cultural Rights (ICESCR, 1967). On 28 July
2010, the United Nations (UN) General Assembly adopted a historical resolution recognizing
“the right to safe and clean drinking water and sanitation as a human right that is essential
for the full enjoyment of life and all human rights” (UNGA, 2010, para. 1). Furthermore, since
2015, the General Assembly and the Human Rights Council have recognized both the right

to safe drinking water and the right to sanitation as closely related but distinct human rights
(UNGA, 2015b; HRC, 2016a).1?

International human rights law obliges states to work towards achieving universal access to
water and sanitation for all, without any discrimination, while prioritizing those most in need.

The following sections describe the key content of the human rights to water and sanitation
as elaborated in the General Comment No. 15 of the Committee on Economic, Social and
Cultural Rights (CESCR, 2002a), the work of the Special Rapporteur on the human rights to
water and sanitation, and the resolutions adopted by the General Assembly and the Human
Rights Council (OHCHR, n.d.).

Given this recognition by the United Nations in 2015, this Report refers to the human rights to water and
sanitation in the plural, except when directly quoting from the language contained in United Nations official
documents prior to 2015.
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Disconnection of water
services because of
failure to pay due to
alack of means may
constitute a violation of
human rights

1.2.1 Availability of water and sanitation

Availability of water means that the water supply is sufficient and continuous for
personal and domestic uses, including drinking, personal sanitation, washing clothes,
food preparation, and personal and household hygiene (CESCR, 2002a, para. 12).
According to the World Health Organization (WHO, 2017a), approximately 50 litres of
water per person per day are needed to ensure that most basic needs are met while
keeping public health risks at a low level. However, these amounts are indicative as
they might depend on particular contexts and some individuals and groups may also
require additional water due to health, climate and working conditions (CESCR, 2002a).

With respect to the availability of sanitation, there must be a sufficient number of
sanitation facilities within or in the immediate vicinity of each household, and all
health or educational institutions, workplaces and other public places to ensure that
all the needs of each person are met. Moreover, they should be available continuously
and in a sufficient number to avoid overcrowding and unreasonable waiting times
(HRC, 2009, para. 70).

1.2.2 Physical accessibility of water and sanitation

Water supply and sanitation infrastructure must be located and built in such a

way that it is genuinely accessible, with consideration given to people who face
specific barriers, such as women, children, elderly people, people with disabilities

and chronically ill people (De Albuquerque, 2014). Some aspects are particularly
important: the design of the facilities; the time and distance to collect water or to reach
a sanitation facility; and physical security.

Providing access to safely managed water, the agreed objective of SDG 6, is defined
by WHO/UNICEF (2017a, p. 8) as “drinking water from an improved water source
that is Iocated on premises, available when needed and free from faecal and

priority chemical contamination”. While there is no international legal standard

for the physical accessibility of water, the criteria for a basic drinking water service
established by the Joint Monitoring Programme (JMP) states a maximum of 30 minutes
per round trip (including queuing time) to collect water from an improved source
located off-premises (WHO/UNICEF, 2017a). There are no similar criteria established
in the context of the SDGs (in terms of disctance or time) for sanitation facilities, as
basic sanitation services require improved facilities that are not shared with other
households (and are thus located on-site).

1.2.3 Affordability

Everyone must be able to afford water and sanitation services in a way that does not
limit one’s capacity to acquire other basic goods and services (such as food, health

and education) that are essential for the realization of other human rights. “While
human rights laws do not require services to be provided free of charge, States have

an obligation to provide free services or put adequate subsidy mechanisms in place to
ensure that services always remain affordable for the poor” (De Albuquerque, 2014,

Pp- 35). Moreover, disconnection of water services because of failure to pay due to a lack
of means may constitute a violation of human rights (HRC, 2014).

As the affordability of water supply and sanitation services is highly contextual

(see Section 5.3), states should determine such standards at the national and/or local
level, together with standards about the adequate quantity and quality as well as other
key elements of human rights to water and sanitation (see HRC, 2015). A number of
countries' have defined national standards, and international organizations'* have

developed recommendations in this regard.

S

For instance, the regulatory authorities of the United Kingdom (UK) define any expenditure on water
above 3% of the household spending as an indicator of hardship (UNDP, 2006, p. 51).

For instance, the Water Supply and Sanitation Collaborative Council recommends that the costs for water
and sanitation services should not exceed 5% of a household’s income (UN-Water DPAC/WSSCC, n.d.).
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1.2.4 Quality and safety

The human rights framework specifies that the water required for each personal or
domestic use must be safe and free from micro-organisms, chemical substances and
radiological hazards that constitute a threat to a person’s health. Furthermore, water
should be of an acceptable colour, odour and taste for each personal or domestic use
(CESCR, 2002a, para. 12b). Sanitation facilities must be hygienically safe to use, meaning
that the infrastructure must effectively prevent human, animal and insect contact with
human excreta; ensure access to safe water for hand washing and menstrual hygiene;
be designed in a way that takes the needs of persons with disabilities and children into
account; and be regularly cleaned and maintained.

1.2.5 Acceptability

All water facilities and services must be culturally acceptable and appropriate, and
sensitive to gender, life-cycle and privacy requirements (CESCR, 2002a, para. 12c). Cultural
values and different perspectives must be taken into account regarding design, positioning
and conditions for use of sanitation facilities. In most cultures, acceptability will require
separate facilities for women and men in public places, and for girls and boys in schools
(HRC, 2009, para. 80). Toilets for women and girls should take needs for menstruation
hygiene management into consideration, particularly with respect to ensuring privacy and
safety (HRC, 2018a, para. 78; UNGA, 2016, para. 44). Facilities need to allow for culturally
acceptable hygiene practices, such as hand washing and anal and genital cleansing.

1 . 3 The human rights to safe drinking water and sanitation, as any other human right, are
deeply rooted in the indivisible principles of non-discrimination and equality (Box 1.1).
Groups and A better understanding of these concepts contributes to identifying specific groups that
in diVi duals ‘le ft currently are or at risk of being ‘left behind’ in terms of access to water and sanitations
services; at the same time, it also helps to highlight roles and responsibilities in ensuring

b ehind’ in terms that everybody is treajlted fairly with equa}l access to ‘resource':s‘and opportunities. “In
order to reach equality of water and sanitation service provision, States must work

Of access to water towards eliminating existing inequalities. This requires knowledge of disparities

an d Sani ta tion in access, which typically exist not only between and within groups with different

incomes, but also between and within rural and urban populations. There are further
disparities based on gender and the exclusion of disadvantaged individuals or groups.”
(De Albuquerque, 2014, p. 30)

Box 1.1 The indivisible principles of non-discrimination and equality

While human rights to water and sanitation, like other economic, social and cultural rights, are to be progressively realized
over time, there are certain obligations that are of an immediate nature. An important part of such immediate obligations is
the elimination of discrimination. Discrimination in international human rights law is defined as “any distinction, exclusion or
restriction which has the purpose or the effect of impairing or nullifying the recognition, enjoyment or exercise, on an equal
basis with others, of human rights and fundamental freedoms in the political, economic, social, cultural, civil or any other
field” (CEDAW, 1979, article 1). Moreover, Article 2 of the Universal Declaration of Human Rights sets out the basic principle of
equality and non-discrimination as regards the enjoyment of human rights and fundamental freedoms, forbidding “distinction
of any kind, such as race, colour, sex, language, religion, political or other opinion, national or social origin, property, birth or
other status ...” (UNGA, 1943).

The principles of non-discrimination and equality recognize that people face different barriers and have different needs,
whether because of inherent characteristics or as a result of discriminatory practices, and therefore require differentiated
support or treatment. As further clarified by the Human Rights Committee, the equal enjoyment of rights does not mean
identical treatment in every instance (HRI, 1994).

The international human rights legal framework contains international instruments to combat specific forms of

discrimination; however, it is important to note that grounds of discrimination may change over time, and that no list of
prohibited grounds can be considered exhaustive.
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Box 1.2 Intersectionality
and multiple forms of
discrimination

“Although women — at

every economic level, all

over the world — may suffer
disproportionate disadvantages
and discrimination, they cannot
be seen as a homogeneous
group. Different women are
situated differently and face
different challenges and
barriers in relationship to
water, sanitation and hygiene.
Gender-based inequalities

are exacerbated when they

are coupled with other
grounds for discrimination

and disadvantages. Examples
include when women and

girls lack adequate access to
water and sanitation and at

the same time suffer from
poverty, live with a disability,
suffer from incontinence, live
in remote areas, lack security
of tenure, are imprisoned or
are homeless. In these cases,
they will be more likely to lack
access to adequate facilities, to
face exclusion or to experience
vulnerability and additional
health risks. The effects of
social factors such as caste, age,
marital status, profession, sexual
orientation and gender identity
are compounded when they
intersect with other grounds for
discrimination.”

Source: HRC (2016b, para. 12).

1.3.1 Grounds for discrimination

There are multiple prohibitive grounds of discrimination that may have an impact on
access to water and sanitation services. These include, for example, political (or other)
opinion and marital/family status (CESCR, 2002a, para. 20). An analysis prepared by
UN-Water and the Office of the High Commissioner for Human Rights (OHCHR) in 2015,
Eliminating discrimination and inequalities in access to water and sanitation (UN-Water,
2015), put a spotlight on the possible grounds for discrimination that cause certain
groups and individuals to be particularly disadvantaged in terms of access to water,
sanitation and hygiene. The following does not necessarily constitute an exhaustive
overview of such specific groups or individuals, and it is important to note that some
people may suffer from multiple forms of discrimination (intersectionality).

Sex and gender

In many parts of the world, women and girls experience discrimination and inequalities
in the enjoyment of their human rights to water and santiation (see UN-Water, 2015

and HRC, 2016b). However, women and girls should not be regarded as a homogeneous
group (Box 1.2). Based on assigned gender roles, women and girls often bear the
primary responsibility for domestic tasks such as fetching, managing and safeguarding
water, which are largely unpaid and unrecognized (WWAP, 2016). As a result, girls are

in effect obliged to drop out of school, forfeiting their right to education and other
opportunities. The absence of sanitation and menstrual hygiene facilities at schools
and in workplaces contribute to high rates of female absenteeism, which in turn leads
to further discrimination against women in the labour market. Pregnant women are
more vulnerable to consequences of water- and sanitation-related diseases. Women and
girls are also at risk of abuse (physical, mental and sexual) when they have to travel long
distances to fetch water, to visit public toilets or to go out at night for open defecation.
The taboo and stigma surrounding menstruation contributes to ignore women's specific
sanitation needs, forcing girls and women to use unhygienic sanitary methods and use
toilets only after dark, thus risking their safety. The lack of sex-disaggregated data is a
major obstacle to the production of scientific evidence on gender inequalities related to
water and to the formulation of evidence-based policies (WWAP, 2015).

Indigenous peoples, migrants, and ethnic and other minorities

In some countries, indigenous peoples living on reserves, nomadic/traveling
populations (such as Roma in many European countries) or people of certain ancestries
(e.g. castes) experience discrimination in access to water or sanitation services.
Religious and linguistic minorities also face inequalities in many countries.

In addition, even though accordingly with the General Comment No. 20 to the
International Covenant on Economic, Social and Cultural Rights “The Covenant rights
apply to everyone, including non-nationals, such as refugees, asylum-seekers, stateless
persons, migrant workers and victims of international trafficking, regardless of legal
status and documentation” (CESCR, 2009, item I, para. 30), asylum seekers and other
migrants often struggle to access water and sanitation facilities in receiving countries, as
do internally displaced people (see Chapter 8).

The rights to water and sanitation must be ensured throughout the migration cycle,
especially in situations of displacement. Migration, internally or across borders, often
results from unemployment, social unrest, food insecurity, disasters and the adverse
effects of climate change, including drought, among other factors. It is important to note
that water scarcity and exclusion from access to safe water and sanitation in countries
of origin could exacerbate these drivers. However, migration can also serve as a strategy
of adaptation to new climate and environmental conditions and have positive outcomes,
including increased access to water (FAO, 2017a). Moreover, “in the context of water
scarcity, vulnerability will depend on the incidence of climatic variability as well as on

a person’s or community’s resilience and adaptive capacity to this stressor, as adaptive
capacity is intrinsically linked to social structures, such as gender, class, caste and
ethnicity” (Miletto et al., 2017, p. 15).
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Disability, age and health status

Human rights law provides strong protections for persons with disabilities, in particular
through the Convention on the Rights of Persons with Disabilities (CRPD, 2006).
Nevertheless, persons with some kind of physical, mental, intellectual or sensory
impairment are disproportionately represented among those who lack access to safe
drinking water and sanitation (HRC, 2010). Water and sanitation facilities may not be
designed to meet the needs of persons with disabilities. A case study in Ethiopia revealed
that the entrances to toilets are often too narrow for wheelchairs, forcing individuals

to crawl or drag themselves on the floor to reach the toilets (Wilbur, 2010). Accessibility
problems also apply to children, (chronically) ill and older people as facilities may not be
within easy and safe reach. Some illnesses can generate stigmatization (such as HIV/AIDS)
and people affected may suffer from exclusion and be denied access to facilities.

Property, tenure, residence, economic and social status

Global monitoring shows a stark discrepancy between persons living in rural and urban
areas. In 2015, two out of five people in rural areas had access to piped water supplies

(a form of ‘improved’ supply, but not necessarily a ‘safely managed’ supply), whereas four
out of five people in urban areas had piped supplies. Sewer connections dominate in
urban areas, where they are used by 63% of the population, compared to only 9% in rural
areas (WHO/UNICEEF, 2017a). However, rapid urbanization does not always keep pace
with the extension of public services to the poorest, and there is a huge discrepancy in
service provision between formal and informal areas in cities. Causes include reluctance
of governments to formalize informal settlements by extending service provision in these
areas as well as fear from people living in these settlements to claim access to clean water
and sanitation facilities (see Chapter 6). Such inactions by authorities are not in line with
the state obligations under international human rights law. More accurate data on the
actual situation in these settlements are needed to reveal existing inequalities.

1.3.2 Disadvantaged groups and people in vulnerable situations

There can be many different disadvantaged groups in a country, and a subset of people
living in vulnerable situations in the same country may face different challenges based
on their location, history, local culture and other factors (as noted above). People in
vulnerable situations or those who rely exclusively on amenities provided by the state,
for example people placed in institutions such as prisons, refugee camps, hospitals, care
centres and schools, must be given special attention (CHR, 2005). Box 1.3 provides a non-
exhaustive list of groups that are particularly vulnerable to being ‘left behind’ in terms of
access to Water, Sanitation and Hygiene (WASH) services (see Table 5.1).
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Box 1.3 Examples of groups and inviduals who live in vulnerable situations or are disadvantaged in terms of accessing
water, sanitation and hygiene (WASH) services

« People living in poverty face higher proportional costs to access WASH services than the better-off, while generally having
access to a lower level of service.

* Slum dwellers tend to receive WASH services from informal providers and at very high prices, while higher service levels
are often either inaccessible or the initial capital investment in infrastructure is unaffordable.

+ Population groups living in remote and isolated places tend to pay higher prices, as the unit costs of service provision
usually increase with distance.

+ Many indigenous peoples and ethnic groups tend to live in remote and isolated places (which can increase the costs of
service provision).

 Single-headed households, especially those headed by single women, are likely to have lower incomes than households
with two or more adults and may therefore not be able to afford WASH services.

 Children may face a lower service level since customs might prioritize the adults’ use of a household toilet, and schools
may provide poor WASH services. Access may also diminish in a large family with many dependents.

+ The elderly, the sick and physically disabled often require the support of technologies with specific features, which may
come at a high cost. At the same time, their financial resources may be limited since they often do not earn income (and
safety nets or pensions barely exist in many nations).

« Limited WASH options are available to people faced with emergencies (such as natural disasters), especially when they
are situated far away from population centres.

» Refugees in the developing world are usually provided temporary solutions for their WASH needs, and their degree of
access to WASH services is left largely at the mercy of donors and non-governmental organizations (NGOs).

 Prisoners are often subject to poor WASH access, which leads to indignities and suffering.

Contributed by the World Bank.

1 . 4 Since water is multidimensional and essential for human well-being, economic and

. social activities, energy and food production, and the maintenance of ecosystems, a
Human rlghts- multitude of institutions are involved in its management. As pressures on the world’s
freshwater resources increase, organizations and all stakeholders dealing with IWRM

based approaCh face increasing challenges.

to lntegrated IWRM covers both the ‘hard’ (e.g. infrastructure) and ‘soft’ (e.g. governance) aspects
Water resources of water resources management. In 2000, the Global Water Partnership formulated a
widely used definition of IWRM: “IWRM is a process which promotes the co-ordinated
management development and management of water, land and related resources, in order to
(IWRM) maximize the resultant economic and social welfare in an equitable manner without
compromising the sustainability of vital ecosystems.” (GWP, 2000, p. 22).

SDG Target 6.5 aims to “by 2030, implement integrated water resources management
at all levels, including through transboundary cooperation as appropriate”. This
commitment of states to IWRM and transboundary water cooperation has been a
significant step in the 2030 Agenda. Putting IWRM to practice is arguably the most
comprehensive step that states have made towards achieving SDG 6. The United
Nations (UN, 2018a) shows that the global average degree of implementation of
IWRM is considered medium-low (ca. 48%) and that there are significant variations
among countries and regions. Only 25% of the countries in the three lower human
development index (HDI) groups reached the medium-low classification. The global
progress over the past 10-12 years has been classified as modest. However, most
states will not meet the target by 2030 at their current speed of implementing IWRM,
including the transboundary component (UN, 2018a).
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The human rights framework establishes water for human consumption as the priority
water use. The many competing — and sometimes conflicting — demands on water
resources will give rise to questions of justice, such as the question what would be
considered to be a ‘balanced’ allocation of water for different uses (Cap-Net/WaterLex/
UNDP-SIWI WGF/Redica, 2017). Taking account of disadvantaged individuals and
groups, which may in some cases also include the environment as a legal persona,

is particularly important but also challenging, and is usually framed under a human
rights-based approach (HRBA). Figure 1.1 shows how the concepts of HRBA and IWRM
may overlap and differ in their elements. The HRBA can provide a helpful ‘perspective’
to understanding and implementing IWRM with emphasis on its accountability,
participation and non-discrimination principles.

Caution must be taken in order to clearly differentiate between water resources
management (including water rights) and the human rights to water and sanitation
(Box 1.4). The types of approaches that move water towards equity include: treating
water as a common good, not an economic resource; making WASH decision-making
transparent and participatory; adopting water policies that recognize and address
political and economic imbalances; and ensuring that water is available for future as
well as present uses (Wilder and Ingram, 2018).

Figure 1.1  Relationship of a human rights-based approach to water and sanitation in relation to the elements of integrated water

resource management

HRBA IWRM
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- Equality . .
Indivisibility Economic efficiency
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Source: WaterLex (2014)

Box 1.4 Distinguishing water rights from the human rights to water and sanitation

“The human right to water is held by every individual, regardless of who he or she is, or where he or she lives, and safeguards
his or her access to water for personal and domestic use. Water rights, on the other hand, are generally conferred to an
individual or company through property rights or land rights, and are rights to access or use a water resource. These are
generally gained through land ownership or through an agreement with the State or landowner, and are granted for a variety
of water uses, including for industry or agriculture.” (De Albuquerque, 2014, p. 39).

People availing themselves of their water rights may be violating other people’s human rights to water and sanitation, for
example, in cases of over-extraction or pollution. A water right is a temporary right that can be provided to an individual and,
importantly, that can be withdrawn from that individual. The human right to water is not temporary, it is not subject to state
approval, and it cannot be withdrawn (Cap-Net/WaterLex/UNDP-SIWI WGF/Redica, 2017).
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1.5

Links between

the human rights

to water and
sanitation and other
human rights

The human rights to water and sanitation do not exist in isolation from other
human rights. Good water management and governance are fundamental to and
have an impact on the realization of a range of human rights, including the right to
life, the right to health, the right to food and the human rights related to a healthy
environment.

Priority should be given to the supply of water for domestic and personal use, as
well as to the requirements of the other Covenant rights; for example, water for
substistence farming and for health interventions that protect people from disease
(CESCR, 2002a). Water and sanitation are indispensable to human dignity as their
lack can be linked to the human right to life (UNGA, 1948, article 3; ICCPR, 1966,
article 6(1)) and jeopardize the right to health (UNGA, 1948, article 25; ICESCR, 1967,
article 12). For the realization of the right to adequate housing, access to essential
services such as water and sanitation is indispensable (OHCHR/UN-Habitat/WHO,
2010). Privacy and physical security (ICCPR, 1966, article 9) are also at risk in
situations where women and children use shared latrines or open spaces to defecate,
as such a situation makes them particularly vulnerable to harassment, attacks,
violence or rape (OHCHR/UN-Habitat/WHO, 2010). Moreover, the right to education
(UNGA, 1948, article 26; ICESCR, 1967, articles 13 and 14) cannot be guaranteed

if water is not available at school and sanitary facilities are not separated by sex,
because often girls will not attend school during their menstrual periods if sanitation
is inadequate. Access to water is essential for subsistence farming and therefore to
the realization of the right to adequate food (ICESCR, 1967, articles 11(1)(2)). Water
access and availability can have an impact on the right to freedom of movement as
well, as water access and availability can determine whether people can stay in their
homes and communities or are forced to move temporarily or even permanently

in search of water sources and green pastures for themselves, their families and
their livelihoods (Mach, 2017). The right to work can be negatively affected if

there is a lack of access to water and sanitation at the workplace, particularly for
women during menstruation and pregnancy (HRC, 2009). Human rights and the
environment are interdependent, and there are human rights obligations related to
the enjoyment of a safe, clean, healthy and sustainable environment (HRC, 2018b).
Finite resources must be protected from overexploitation and pollution (HRC, 2013),
and facilities and services dealing with excreta and wastewater should ensure a
clean and healthy living environment (Razzaque, 2002; UNGA, 2013). The prohibition
of discrimination and the right to equality, including gender equality, and the rights
to information and to free, full and meaningful participation are also essential for
the realization of the human rights to water and sanitation, with realization of each
right having an impact on the others (OHCHR/UN-Habitat/WHO, 2010).
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This chapter examines the physical and environmental
dimensions of water provisioning and sanitation
services, with a particular focus on addressing the
specific needs of disadvantaged groups, viz. slum-
dwellers, displaced people, women and girls, and
communities living in vulnerable situations.

2.1
Water-provisioning systems

Three out of ten people worldwide did not have access to safely managed
water supply services in 2015 (WHO/UNICEEF, 2017a; see Prologue, Section 2.i).
To ensure water-provisioning services, such as drinking water for all, a set
of preconditions are: i) water needs to be available; ii) water needs to be
accessible; and iii) water needs to be sufficiently treated. Water availability
depends upon the amount of water physically available, and how it is stored,
managed and allocated to various users.’* Water accessibility refers to how
water is delivered (or obtained) across different socioeconomic groups and
demographics, including women, children and communities in vulnerable
situations. Water treatment relates to the importance of safe water, free

of bacterial contamination, free of heavy metals, free of foul odour, and
possessing little to no turbidity.

2.1.1 Water availability

Surface water

The most commonly known options for collecting and storing surface water
(and thus enhancing supply) include dams, reservoirs and other storage
structures. Larger structures usually operate at community to regional scales,
but there are also smaller-scale options suitable for individual or household
needs (e.g. wells, ponds and ditches).

Dams and river systems have long served to cope with seasonal changes in
water availability and provide water for various sectoral users when most
needed. Overall, dams have served human population growth and development
by enhancing capabilities of managing water resources, and thus helped
sustain food and energy security (Chen et al., 2016). The size and type of built

Groups and communities living in vulnerable situations include but are not limited to people
living in poverty (in rural and urban areas), people with disabilities, displaced people, people
living with HIV; and the elderly. This applies wherever the term is used in this chapter.
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Appropriately designed
nature-based solutions
(NBS), which provide
water management
services that can
replace, augment or
work in parallel with
those delivered by grey
infrastructure, can
improve surface water
retention
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dams and reservoirs can vary enormously, depending on their purpose and site-specific
conditions, ranging from sand dams in seasonal rivers to mega-projects such as the Three
Gorges Dam in the People’s Republic of China (see Box 2.1 in WWAP/UN-Water, 2018).

In rural communities and smaller villages, locally suited fit-for-purpose dams and
reservoirs hold potential to provide water to disadvantaged groups that traditionally
encounter particular challenges in obtaining and securing water supplies. Emerging
innovative solutions similar to small-scale infrastructure (e.g. sand dams) are typically
local-scale interventions and are noted to have profound positive impacts on local
communities, especially in water-scarce areas as in Kenya (Ryan and Elsner, 2016).

Large-scale dam projects principally require large direct investments and can come with
high environmental as well as socio-economic costs. The sociocultural and financial
consequences of building dams could adversely impact communities and people

living in vulnerable areas, particularly women and girls, who may be burdened by
displacement during the construction of canals, irrigation schemes, roads, power lines
and accompanying developments (Ronayne, 2005). Such arguments are made in the case
of the Sardar-Sarovar Dam and Tehri Dam projects in India (Banerjee et al., 2005).

The International Commission on Large Dams database (ICOLD, n.d.) shows that
approximately 74% of all registered dams'® are single-purpose, with roughly 13% of them
being used for water supply and 50% for irrigation. However, multi-purpose facilities

are becoming more popular, especially in the case of rehabilitating old dams (Bonnet et
al., 2015; Branche, 2015). Small-scale, local and fit-to-purpose dams and reservoirs can
contribute to water security and flood protection, as well as provide renewable energy for
local populations.

Appropriately designed nature-based solutions (NBS), which provide water management
services that can replace, augment or work in parallel with those delivered by grey
infrastructure (WWAP/UN-Water, 2018), can improve surface water retention. This in
turn can enhance infiltration to groundwater and thus provide increased storage (WWAP/
UN-Water, 2018). Natural and constructed wetlands can also help improve water quality
(WWAP/UN-Water, 2018; Nagabhatla and Metcalfe, 2018) but do not usually guarantee a
quality of water that is safe for drinking.

Groundwater

Sub-surface water storage can complement surface water availability, especially during
periods of water scarcity. In addition to potentially being accessed directly (via wells,

for instance), aquifers can also augment surface water availability via lateral groundwater
flows into natural waterways.

Managed aquifer recharge (MAR) provides natural storage for groundwater by
intentionally recharging an aquifer with surface water for later use or to provide
environmental benefits (Dillon, 2005). Medium- and long-term benefits in both rural

and urban areas include: the securing and enhancing of seasonal water availability; the
improvement of land value and biodiversity; mitigation of flood-related risks; protection
against aquifer salinization; freshening of coastal aquifers affected by saltwater intrusion;
maintenance and augmentation of environmental flows and groundwater-dependent
ecosystems; and improvements in water quality through soil-aquifer treatment (Dillon

et al., 2009). MAR has been successfully tested in various parts of the world for the
restoration of affected groundwater-dependent ecosystem services, as detailed in Box 2.1.

Unconventional water resources

Unconventional water resources are a by-product of specific processes or can result from
specialized technology to collect/access water. These resources often need proper pre-use
treatment, and when used for irrigation, they require appropriate on-farm management
(Qadir et al., 2007). Key examples of unconventional water resources include groundwater
confined in deep geological formations; atmospheric moisture harvested through cloud
seeding and fog collection (Box 2.2); physical transportation of water through icebergs;

!¢ There are about 59,100 registered dams (ICOLD, n.d.).
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Box 2.1 Using check dams to increase water availability in Rajasthan, India

Mosaic irrigation! with groundwater provides the primary source of income for most farming villages in southern Rajasthan.
The relatively low monsoon rainfall (600mm) lasts an average of only 30 days in the wet season, and most rain quickly

runs off the hard rock upland catchments. The monsoon is followed by a 9-month period with only negligible rainfall,
characterized by high evaporation rates. As a coping mechanism, thousands of check dams? are built on streams to reduce
the streamflow of the water and to increase groundwater recharge (Dashora et al., 2017). The MARVI (Managing Aquifer
Recharge and Groundwater Use through Village-Level Intervention) project (Maheshwari et al., 2014) trained farmers to
measure groundwater levels in order to assess the resource and to plan their planting schedules accordingly. It also trained
them to monitor check dam water levels to determine their effectiveness and the need for silt-scraping in the dry season

to maintain recharge rates. Four monitored check dams near Dharta are responsible for on average 200,000 m®/year each,
securing approximately 16% of dry-season crops in adjacent villages (Dashora et al., 2017).

! Mosaic irrigation is an alternative to large irrigated systems and includes “number of small, localised irrigated areas dispersed as a mosaic across the landscape”
(Paydar et al., 2010, p. 455).

> A check dam is a small, sometimes temporary, dam in a small watercourse, built to reduce streamflow, minimize erosion and/or divert water.

Box 2.2 Fog water collection in Morocco: Ait Baamrane

The biggest fog water collection system is at Mount Boutmezguida, Ait Baamrane, Morocco. This project combines
technology and research to achieve community development by enhancing access to clean water and sanitation in rural
Berber communities. The fog collectors installed have an estimated daily water production of 6,300 litres, providing water to
a total of 500 people in the community during fog events. Women and children perceived the major positive impacts in the
community, which address health, culture and educational challenges. Multiple stakeholders, including local communities,
rural community authorities and international researchers, participate in the initiative, and multiple partners (e.g. the United
States Agency for International Development (USAID), Munich Re Foundation and other public and private parties) provide
financial support for technology improvements and comprehensive community development.

Source: Dodson and Bargach (2015).

micro-scale capture of rainwater where it otherwise evaporates; desalinated water; and
residual water from urban areas and agriculture (Figure 2.1).

Upscaling unconventional methods can balance the amount of water currently

Water reuse offers
opportunities for
enhancing conventional
water supplies, especially
in cities relying on more
distant sources of water

extracted from surface and groundwater sources while minimizing environmental
degradation and conflicting/competing usages.

Water reuse offers opportunities for enhancing conventional water supplies, especially
in cities relying on more distant sources of water. Treating wastewater to a quality
standard that is safe and susceptible to a user (i.e. ‘fit-for-purpose’ treatment) not only
improves its overall appeal, but also makes water reuse more economically feasible
(WWAP, 2017). Furthermore, some states and communities plan to implement the
vision of zero discharge and 100% recycling of wastewater in industrial settings through
processes such as stream separation, material and energy recovery, as well as various
wastewater management tools (WWAP, 2006, 2017).

Despite multiple benefits, the potential of most unconventional water resources —
and especially water reuse and recycling — is still highly under-explored and under-
exploited (WWAP, 2017; Qadir et al., 2018). While both the technologies and the
knowledge for the development of unconventional resources are emerging along with
an increasing number of applications, there are financial, technological and policy
barriers to exploiting their full potential. Most unconventional water resources are not
part of national water policies and budgets, even in countries with high potential.
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Figure 2.1 Examples of unconventional water resources
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Two additional examples of alternatives for managing water availability include rainwater
harvesting and inter-basin transfers (IBTs). Managing water availability using rainwater
harvesting is mostly done at small or local scales and involves collecting, storing and
using rainwater when it falls for industrial and domestic uses, thereby helping to meet the
high demand of water. Rainwater harvesting is advantageous as it is cost-effective, and
water is provided near the household, decreasing the burden of travelling long distances
for collection, particularly for women and children (Helmreich and Horn, 2009; Ojwang
etal., 2017). IBTs have been utilized for millennia and still represent a very common
means of enhancing water availability through transfer of water from one river basin

to a geographically different one, or from one river system to another. At the turn of the
millennium, they accounted for 540 km?® or 14% of the global water withdrawals (ICID, 2005)
and this ratio was predicted to rise over the near future (Gupta and Van der Zaag, 2008).

The local institutions supporting specific water resources such as micro-scale rainwater
harvesting and safely managed wastewater use are often still limited or lacking capacity for
scalability. However, solutions exist in the form of indoor water conservation technologies,
for example low-volume toilets, water-saving devices for faucets (Hejazi et al., 2013) or
outdoor conservation technologies, such as xeriscaping!’ or roof-top rainwater harvesting.

2.1.2 Water accessibility

The vast majority of the 5.2 billion people with access to safely managed drinking water
services (see Prologue, Section 2.i) rely on piped networks, along with other conventional,
centralized and decentralized water supply and treatment systems. Most urban dwellers
have access to safely managed drinking water services, and a source of water located on
their premises, available when needed and free from contamination.

Piped water is the least costly method to transport water. However, it is far too often
unavailable to the poor, thus aggravating inequality, especially in urban slums and in
remote and rural areas. Where water supply via piped networks is unavailable, people
mostly rely on wells or community water supply systems (e.g. water delivery through kiosks
and vendors, trucking water) to access water. In the latter case, they generally pay prices
several times higher per litre of water compared to individuals or communities serviced by
water pipe systems (see Chapters 5 and 6), further exacerbating inequities between the rich

Xeriscaping can be referred to as smart landscaping whereby native plants with low water demands are used
in arid regions (Vickers, 2006).

The United Nations World Water Development Report 2019



‘Women pushing Hippo Water Rollers

Piped water is the
least costly method to
transport water

and disadvantaged. For example, WaterAid (2016) reported that poor people in low- and
middle-income countries (LMICs) can typically spend 5-25% of their income on water
to meet their basic needs (about 50 litres per person per day), and in certain parts of
Madagascar and Papua New Guinea, some people spend over half of their income to
buy water from vendors. The point being, in many (if not most) cases, the poor pay
more to receive less water, and it is often of lower quality.

Of the 844 million people currently lacking basic drinking water services, 263 million
people (4% of the population) spend over 30 minutes in round trips collecting water
from an improved source, while 159 million people collect drinking water directly
from surface water sources. Nearly 60% of the latter group lives in Sub-Saharan Africa
(WHO/UNICEF, 2017a).

In many rural environments, local streams, ponds or lakes are sources for water
collection. Small reservoirs can also play a pivotal role in facilitating accessibility of
water resources, making water available and in some cases, physically accessible.

The burden of collecting water in these settings falls disproportionately on women
and girls (Figure 2.2) as “women and girls are responsible for water collection in 8 out
of 10 households with water off premises, so reducing the population with limited
drinking water services will have a strong gender impact.” (WHO/UNICEEF, 2017a, p. 11).
Consequently, the lack of WASH leads to physical and psychosocial stress, increasing
the risk of mortality (i.e. preterm birth and low infant birth weight causing maternal
and child mortality) (Baker et al., 2018). Fetching water over long distances poses
several challenges for communities, groups and people living in disadvantaged and
vulnerable situations, including risks to physical safety when collecting water, lost
time for education and other income-generating activities, as well as adverse health
outcomes. Carrying a heavy load over long distances can also take a physical toll, often
leading to increased musculoskeletal injuries. A study from Limpopo Province in
South Africa illustrates how women experience spinal pain potentially associated with
carrying water for domestic purposes (Geere et al., 2010).

Innovations like WaterWheels (Patwardhan, 2017) and the ‘Hippo Water Roller’

(see photo), a container that can be rolled along the ground with a capacity of up to 90
litres of water, have been developed to reduce the burden of travelling long distances
for obtaining water. The advantage is that transporting water is less strenuous for the
elderly and children and allows transportation of a larger quantity of water, thereby
reducing the number of trips needed. These innovations have somewhat assisted those
with basic drinking water needs, but the lack of access to safely managed drinking
water is still a persisting problem.
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Figure 2.2  Burden for collecting water in rural areas, by gender and age (%), in countries where at least 1 in 10 households have water

off-premises
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Water kiosks provide
an alternative and
potentially affordable
solution to accessibility
challenges

Water kiosks provide an alternative and potentially affordable solution to accessibility
challenges, and are a prominent feature in areas where water supply is otherwise
limited or unavailable, including urban slums (Contzen and Marks, 2018). In Kenya
(Box 2.3), water kiosks make up approximately 23% of water vendors and provide

the most affordable option for those living in slums (US$0.03 for 20 litre jerry can
units from kiosks vs. an average of US$0.15 for 20 litre jerry can units across pushcart
vendors) (UNDP, 2011a). Water kiosks can also help lower disease burdens, as
reported in Haiti during the cholera epidemic (UN News, 2016). In Mombasa (Kenya),
where 50% of the population were only receiving water 2 to 3 days per week, water
kiosks or vendors have helped improve access to drinking water (Economic and
Social Rights Centre, 2016). In high-income countries (HICs), residential use rates in
2014 ranged from 200 litres to as much as 600 litres per person per day (IWA, 2014).

Another method of providing access to water includes water tinkering (or water
trucking), which also serves as a rapid way to transport water during emergencies
(WHO/WEDC, 2011). However, trucking is an expensive alternative and can be time-
consuming to administer. Water trucking is not limited to developing countries. In
Canada, for example, over 13% of homes on native reserves are dependent on water
tankers as the primary source of potable water supply (WaterCanada, 2017). Water
tankers also provide a solution for disadvantaged groups, including people living in

refugee camps (e.g. the Zaatari refugee camp in Jordan) (see Box 9.1) where water
supply and wastewater disposal are constant concerns (EcoWatch, 2018).

Future efforts to improve global accessibility of clean water require innovative
solutions at the local level. Scaling locally adopted methods of managing availability
and accessibility need to account for local geography, culture and level of technical
capacity (Carter et al., 2010). Context-specific, place-based and fit-for-purpose
solutions for water delivery and access need to be selected based on their cost and
payment structures or mechanisms to ensure that groups are not denied access due to
cost and/or distance (see Chapter 5) (Fonseca and Pories, 2017).

Other issues need to be addressed besides considering costs and payment structures
associated with purely conventional water supply methods. For instance, without a
comprehensive analysis, the costs of producing unconventional water resources can
be perceived to be high. However, with conventional storage and distribution systems,
women and girls spend hours fetching water over long distances and are exposed to
waterborne diseases. These risks are reduced with unconventional water resources,
such as fog water collection or trucking, which should be accounted for when assessing
their overall monetary cost. Furthermore, the potential to use the increased water
and time availability for other income-generating activities, thereby enhancing
opportunities for women to partake in other tasks and for girls to remain in school,
should also be taken into consideration.

Box 2.3 Delegated Management Model for improving water quality and affordability - the case of slum dwellers in Kisumu,
Kenya

While addressing some problems of non-revenue water! and to better serve Kisumu'’s large informal settlements, Kisumu
Water and Sewerage Company (KIWASCO) installed meter chambers at various points on their bulk water supply network
and appointed Master Operators (MOs) to run the water supply from those chambers. The MOs are registered groups coming
from the community to be served, with the intention of improving the water-provisioning services and facilitating greater
stakeholder participation in decision-making. Over time, the intervention created a generally positive impact on the extent as
well as quality of services received by residents. In 2012, the project was serving around 64,000 people through 366 kiosks and
590 individual household connections. Prices for water were lowered from US$0.20 to US$0.03 per 20 litres and the quantity of
non-revenue water recorded a 6.5% reduction. Fewer water shortages were recorded. Women and children travelled shorter
distances and noted less time for water collection. Residents were also empowered to influence decisions at the utility, while
also serving as master operators.

Source: UN-Habitat (n.d.).

' Non-revenue water is the difference between the volume of water put into a water distribution system and the volume that is billed to customers.
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Box 2.4 Poor drinking water
quality and some solutions for
indigenous communities in
Canada

While Canada is known for

its abundance of freshwater,

a disproportionate number

of the approximately 90,000
cases of illnesses caused by
contaminated drinking water
each year occur in indigenous
communities. In 2010, 40% of
the First Nations communities
across Canada were under a
drinking water advisory, or a
‘boil water advisory’ (Metcalfe
etal., 2011). There has been a
history of poor water quality,
inadequate treatment of
drinking water, as well as a
lack of running water and
proper sanitation provided to
these communities. Despite
being in a developed country,
indigenous communities in
Canada often find themselves
with limited financial and
human resources, and
confronted with a lack of
enforcement of regulations and
policies regarding access to
safe water and sanitation. Since
the identification of this issue,
the Provincial Government

of Ontario has played a role

in reducing the incidences of
drinking water contamination
in First Nations communities,
while other provinces are also
taking steps to address these
problems (ECO, 2017).

The most common
methods of water
purification depend upon
electricity/energy being
available around the
clock - which is certainly
not a reality everywhere
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2.1.3 Water treatment

In 2012, the Global Burden of Disease Study found that unimproved water and
sanitation continue to contribute to the disease burden, particularly in childhood
communicable diseases (Lim et al., 2012). These health impacts disproportionately
affect groups/people living in vulnerable situations within LMICs, such as women
and girls during different reproductive life stages, particularly in rural areas

(Baker et al., 2017). Providing safe drinking water to individuals in disadvantaged
situations is a challenge even in HICs (Box 2.4).

In many LMICs, women are not only mainly responsible for collecting and
storing water, but also for disposing of wastewater that contains contaminants
including chemicals or microbes, further increasing their disease burden.
Collecting water from untreated surface water sources (e.g. rivers, streams) and
washing clothes in contaminated water expose them to waterborne diseases
(e.g. typhoid, cholera, dysentery, diarrhoea). One study has demonstrated that,
under such conditions, pregnant women are at increased risk of infection from
Hepatitis E (Navaneethan et al., 2008).

For treating water to drinking level quality, centralized water management
employs pipe network systems, while decentralized supply systems involve three
critical categories: point-of-use system (POU), point-of-entry system (POE), and
small-scale system (SSS). These categories are classified based on the quantity of
treated water that they can supply (Peter-Varbanets et al., 2009), as illustrated in
Figure 2.3.

The most common methods of water purification depend upon electricity/energy
being available around the clock, which is certainly not a reality everywhere.
POU and POE systems use purification methods consisting of three main
categories (Peter-Varbanets et al., 2009):

« Heat or radiation
« Chemical treatment
+  Physical removal processes

Heat or radiation can effectively destroy pathogens (e.g. techniques include
boiling, solar radiation, etc.). Even if these methods kill the pathogens, they do
not offer protection against recontamination. Chemicals are widely used to purify,
disinfect and protect against recontamination. Physical removal helps reduce
microbial and chemical contaminants, by separating pollutants from the water,
using sedimentation or filtration techniques. The technologies utilised by SSS are
generally the same as in POU and POE systems. The difference is that they are
scaled up, providing drinking water for communities in quantities of 1,000-10,000
litres per day, and can include technologies applied on a large scale. SSS is also
most often employed to provide emergency water supply.

Source water can be naturally contaminated (with arsenic, for instance), or

it can be contaminated from industrial, domestic/municipal, or agricultural
sources. A number of emerging pollutants, such as pharmaceutical substances,
may be posing increasing health risks (WWAP, 2017). Phytoremediation, which
uses plants to degrade (by removing or transforming) toxic chemicals in soils,
groundwater, surface water and the atmosphere, can be an effective technology
for cleaning polluted areas (WWAP/UN-Water, 2018). Furthermore, groundwater
bioremediation has been practiced for years, particularly in industrial settings
(existing and legacy sites) for cleaning up organic contamination (experiments
have been conducted by Gross et al., 1995 and Jewett et al., 1999). While biological
processes are energy-efficient, the remediation cycle is often long and the toxic
plant material requires safe disposal. Thus, the development of innovative,
high-performance and low-cost remediation techniques could be valuable

for marginalized communities residing in or alongside contaminated sites
(Nagabhatla and Metcalfe, 2018).
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Figure 2.3 Different supply systems at the household (POU) and community or village levels (POE, SSS)

Treats all water entering into

a household, usually as an Treats approximately
additional purification of water 25 litres per day for
from a centralized supply one household

Point-of-use

Point-of-entry (POU)

(POE)

Small-scale
systems (SSS)

Provides water to communities in
quantities of 1 000—10 000 litres per day,
and often employed as emergency camp

Source: Based on Peter-Varbanets et al. (2009) water supply systems

2 2 Only two of out five people worldwide had access to safely managed sanitation

. . ¢ services in 2015 (WHO/UNICEF, 2017a; see Prologue, Section 2.ii). Menstrual health
S anitation management (MHM) is rarely considered in a traditional sanitation context, and, as a
result, women'’s reproductive and sexual health needs are not being fully met in many
countries (see Box 2.5), with direct impacts on the well-being of women and girls.

Generally, sanitation comprises on- or off-site facilities for the collection, transport,
treatment and disposal of waste under hygienic conditions. Collection systems usually
refer to a toilet system. Transportation in the context of typical grey infrastructure
refers to a piped underground sewage system, although in some instances waste is

Box 2.5 WASH in the context of menstrual health management (MHM)

WASH is pivotal to improve women and girls’ reproductive and sexual health, and thereby for allowing women to be
productive members of society. Meeting MHM! goals are central to the health and well-being of women and girls. However,
this dimension is often lacking or insufficiently addressed in many low- or middle-income countries (LMICs). A key
consequence of this oversight includes women and girls using unsanitary materials, thereby increasing incidences of
infection and the disease burden, augmenting, for instance, the risk of urinary tract infections (UTIs). UTIs are a public
health problem globally and are pervasive within LMICs (Sumpter and Torondel, 2013). In case of school-going girls, often
low attendance or drop-out from education is attributed to lack of MHM facilities. The spill-over effect of this situation is lack
of future employment opportunities, and women becoming less productive (see Box 14.1 in WWAP, 2016).

Furthermore, UTIs are associated with an increased risk of Human Immunodeficiency Virus (HIV) infection (Atashili

et al., 2008). The state of women’s reproductive health is concerning, especially within LMICs, where women are at higher
risk of developing infections during birth due to facilities lacking WASH provisions. Approximately 38% of healthcare
facilities in 54 countries do not have access to basic water sources and around 20% do not have access to primary sanitation
infrastructure (WHO/UNICEEF, 2015a). Impoverished conditions exist in Sub-Saharan Africa where, among 39 of 46
countries analysed, less than 15% of women who delivered at home had access to WASH infrastructure (Gon et al., 2016).

! MHM is defined as: “Women and adolescent girls using a clean menstrual management material to absorb or collect blood that can be changed in privacy as
necessary for the duration of the menstruation period, using soap and water for washing the body as required, and having access to facilities to dispose of used
menstrual management materials.” (Budhathoki et al., 2018, p. 2).
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transported by trucks, and treatment, when available, usually involves centralized
sewage treatment plants or localized systems (e.g. septic tanks). Disposal of end
products is usually split into liquid and solid waste that can be disposed of safely into the
environment or, if not, can be collected in hazardous waste facilities to be destroyed in
an incinerator. However, a large amount of variation exists within each of these steps to
address various types of situations.

2.2.1 Waste collection

Even though the collection of wastewater has little effect on the final quality of water
that is disposed of or the efficiency of treatment, it is often the most costly part of the
system (WWAP, 2017). Flush toilets have provided safe sanitation systems in developed
and developing regions of the world for a very long time. While this has solved issues of
pathogen exposure on site, it is only useful in the context of the advanced sewage and
wastewater treatment infrastructure, for which many LMICs are lacking the facilities,
financing and capacity. The amount of water needed for flush toilets can also create

a burden on available water resources and thereby increase water stress in densely
populated areas. Also, the available nutrients and organic matter contained in human
faecal waste becomes diluted and mixed, making their recovery more difficult. Box 2.6
provides an example of communities in Haiti solving the problem of lacking wastewater
infrastructure by using dry toilets and community-led transport to produce fertilizer
from human waste.

Box 2.6 Using waste to fertilize soils in Haiti

Communities in Haiti have been benefiting from dry toilets as well as community-driven transported composting of human
waste to produce resources such as fertilizer. The group called Sustainable Organic Integrated Livelihoods (SOIL) empowers
people within a community to transform their waste into a resource. This is done through using EkoLakay household dry
toilets whereby SOIL workers weekly collect human waste to transform into compost through a waste treatment facility.
This promotes development by creating new jobs and providing sustainable sanitation options.

The social business model works because customers rent a toilet that is built by local contractors using local materials for
approximately US$5 per month. This fee also includes carbon cover material (used for covering up waste material to avoid
smell) and weekly waste collection, which SOIL then transports to compost sites. Through a carefully monitored process,
the waste is transformed into nutrient-rich compost. The compost is sold for use in agriculture and reforestation projects,
providing an environmentally friendly alternative to chemical fertilizers while simultaneously generating revenue to
support the provision of sanitation services.

Figure | Ecological Sanitation Method

SOIL toilets provide people
with access to safe, dignified
sanitation

Waste is collected and
transported to one of SOIL's
waste treatment sites

Plants bear nutritious,
organic food for people to
eat (and then excrete)

Waste is transformed into
compost through a carefully
monitored process that
includes thorough lab testing

Plants growing in SOIL's
compost help reforest and
stabilize Haiti's environment

Finished compost is a valuable

resource that nourishes the soil
Source: Adapted from SOIL (n.d.).
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Table 2.1 Advantages and disadvantages of centralized and decentralized systems, with limitations or benefits

2.2.2 Treatment

2.2.3 Waste disposal
Disposal of treated wastewater and solid waste (e.g. garbage, greases and oils,

sludge, etc.) needs to be carried out in an environmentally sound manner to reduce
contamination and disease risk. Worldwide, over 80% of all wastewater returns to the
environment without being treated (WWAP, 2017). Treated wastewater is generally
released into surface water bodies, while sludge and other solid waste are sent to
landfills. The need for innovative technologies and fit-for-pupose and cost-effective
solutions remains pertinent to ensure the safe collection, transport, treatment and
disposal of waste. Valorizing sludge as a resource for other purposes, such as biogas
production, co-incineration or as fertilizer in landscaping and agriculture, can provide
additional revenue for communities. Solutions should also be locally adapted and
implemented in a collaborative and inclusive manner, involving all key stakeholers,
beneficiaries and leaving no one behind (WWAP, 2017).

The centralized approach of wastewater treatment has a long history of use, especially
in HICs. It includes the collection and disposal of wastewater at centralized points
(Massoud et al., 2009). Another approach is decentralized wastewater treatment,
whereby wastewater is treated close to the place of origin and, in most cases, reused
or disposed of near or at the site of its generation (see Chapter 6). The strengths and
weaknesses for both systems are summarized in Table 2.1.

Centralized sewage system Decentralized sewage system

Advantage

Disadvantage

Advantage

Disadvantage

Does not require the participation
and information of the
population, at least not to a
degree that is necessary for the
decentralized approach (Barnard
et al,, 2013).

Collection of wastewater is
expensive, and can pose a
serious threat to environment
and public health (e.qg. leaks,
flooding or destruction of
treatment sites) (Gikas and
Tchobanoglous, 2009).

Collection of wastewater from
various sites is not necessary
(Massoud et al., 2009).

Maintenance of treatment
facilities is time-consuming
and if faulty or broken can
pose dangerous threats to the
environment and population
(Massoud et al., 2009).

Wastewater treatment is
controllable and provides
power to the local authorities
and governments to effectively
implement their goals and
measures; processes can be
monitored by trained personnel
(Oakley et al., 2010).

The costs of wastewater
collection are even greater for
remote locations or densely
populated areas, because

sewer systems need to reach
isolated places and cover greater
distances.

Wastewater composition and
variability in quantity and quality
can be better estimated (Almeida
etal.,, 1999; Anh et al., 2002).
Predictability of composition
allows for specialized treatment
methods that can be optimized
(Gillot et al., 1999).

Wastewater treatment is

less controllable as more
stakeholders can be involved.
Insufficient oversight can
cause serious problems and
endanger the success of the
project (Lienert and Larsen,
2006; Libralato et al., 2012).

Methods have been optimized
for decades, providing a large
amount of experience in
maximizing the potential (and
addressing the limitations)

of centralized wastewater
treatment (Anh et al. 2002).

Mixture of different flows of
wastewater makes wastewater
difficult to control (Anh et al.
2002). Municipal wastewater
generation varies depending on
the time of the day, holidays,
population growth, or in- or
defluxes in the long term.

New opportunities for optimized
treatment effort; growing potential
for reclaimed wastewater use.
Specialized treatment methods
can reduce treatment time and
costs, and raise the potential of
reuse in the surrounding area
(Asano and Levine, 1996).

Limitations or benefits of centralized sewage systems

Limitations or benefits of decentralized sewage systems

Requires sufficient funding (from government or other sources) to
manage the systems in a sustainable manner.

Information about the area of implementation are very difficult to
obtain (Tsagarakis et al., 2001), especially in regions that can profit
the most (rural or isolated, poor, sparsely populated).

Requires adequate technical and human capacity to manage,
operate and monitor treatment of wastewater.

Can provide a multitude of benefits for certain regions under the right

conditions (Massoud, et al., 2009).

Adaptability of such systems, as they are often built modularized and
can be expanded or reduced to meet the current needs (Otterpohl et
al., 2004), especially for refugee camps or other temporary shelters.

Source: UNU-FLORES.
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2.3
Disaster risk
reduction

Valorizing sludge as
aresource for other
purposes, such as

biogas production,
co-incineration or as
fertilizer in landscaping
and agriculture, can
provide additional
revenue for communities
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Water-related natural hazards, such as floods and droughts, can affect water supply and
sanitation infrastructure, leading to significant economic and social losses and impacts
(see Prologue, Section 1.iv). Such hazards are projected to increase in frequency and
intensity as a result of climate change. The short and long-term impacts of water-related
extreme events include loss of life, spread of communicable diseases, interruptions in
water and food-provisioning systems, damage to financial assets and social disruption
(Mata-Lima et al., 2013).

The impact of disasters in LMICs is often exacerbated due to a combination of poor
infrastructure and weak governance. Further investigation is needed to create a climate-
and hazard-resilient water supply and sanitation infrastructure, and to increase the
transferability of knowledge and technologies.

To mitigate the impacts caused by climate change and disasters, a paradigm shift

from post-disaster response to proactive risk reduction is needed. This approach
requires hydrological data and information to support science-based risk management
decisions, as well as investments in early warning systems (EWS) that provide lead

time and integrate forecasting. EWS combined with public awareness, education and
preparedness can allow people to quickly respond to hazard information, thereby
increasing human safety while reducing potential human losses. The myth of absolute
control over natural disasters and absolute safety from them should also be abandoned,
in favour of solutions that promote mitigation and adaptation strategies. Furthermore,
an integrated approach to water management needs to be applied, abandoning measures
with a narrow sectoral focus and adopting a holistic approach that encompasses land
management, environmental protection, and social and economic aspects. Women and
girls often bear the burden of adverse impacts, due to their gendered role, particularly
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in water-related crisis scenarios. For instance, when analysing disaster mortality, it has
been established that in less developed countries, women have higher mortality rates
resulting from floods and tropical cyclones than men (Cutter, 2017).

2 4 For millions of individuals, including women and girls in vulnerable situations, access
. ¢ to acceptable and affordable drinking water is a persisting problem. Similarly, access
ConcluS]onS to sanitation services is another major development challenge, mostly in LMICs and
for groups/people living in poverty and disadvantaged situations. Place-based, fit-for-
purpose solutions are required to provide for the safe collection, transport, treatment
and disposal of human waste at multiple scales and in multiple geographies.

Low-technology solutions similar to Hippo Water Rollers, community-managed small-
scale reservoirs etc. demonstrate potential for increasing the availability, accessibility
and quality of water, even in water-scarce areas. However, the scalability of these
solutions in LMICs and among groups, communities and people in vulnerable and
disadvantaged situations requires focused efforts and investments. While innovative
solutions are increasingly reported within regions and communities, offering potential
to enhance water availability, quality and access, barriers to scalability include financing
and social acceptance. Another crucial paradigm is managing the demand-supply
dynamics. In water management scenarios worldwide, the water supply cannot always
meet water demand, but adopting a demand-driven approach can help to overcome this
challenge to a fair extent. It is widely argued that various, innovative and geographically
fitting solutions to managing water availability, acessibility and quality, including options
explained as nature-based solutions, can potentially assist in overcoming the challenge
of mitigating water stress, and achieving water security.
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Nicole Webley and Giuseppe Arduino (UNESCO); Maria Teresa Gutierrez and Rishabh Kumar Dhir (ILO); Lesha
Witmer (WfWP); Rio Hada (OHCHR); and Andrei Jouravlev (UNECLAC)

This chapter describes the key mechanisms of
exclusion and the drivers behind social inequality
and discrimination over access to water supply and
sanitation services, with a focus on specific groups
in potentially vulnerable situations.

3.1
Introduction

The human rights to water and sanitation entitle everyone, without
discrimination, to sufficient, safe, acceptable, physically accessible and
affordable water for personal and domestic use. This includes water for
drinking, personal sanitation, washing of clothes, food preparation, and
personal and household hygiene (see Chapters 1 and 4). The Member States
of the United Nations have explicitly acknowledged that access to clean
drinking water and sanitation are fundamental to the realization of all human
rights, underlining the importance of water and sanitation for a dignified life,
livelihoods and peaceful development, especially for populations in the most
vulnerable situations (UNGA, 2010; UN-Water, 2015).

The resolution recognizing the human right to safe drinking water and
sanitation and other relevant agreements and declarations (see Chapters 1
and 4) underline particular social challenges that need to be overcome to
ensure respect for human rights and the implementation of the Sustainable
Development Goals (SDGs). These challenges are not limited to SDG 6, as the
cross-cutting nature of water and sanitation affects the implementation of
most other SDGs. The transversal role of water across all segments of societies
contributes to the complexity of ensuring respect for the related human rights
for all, leaving no one behind.

The United Nations Human Development Report 2016 highlights that
groups living in poverty or in marginalized and disadvantaged situations
are also those requiring most attention to ensure they benefit from the
implementation of the SDGs. This includes indigenous peoples, ethnic
minorities, refugees (see Chapter 8) and migrants. Women also often are
disadvantaged in terms of their enjoyment of human rights across several
societies worldwide. Key barriers and mechanisms of exclusion (Figure 3.1),
which have come into existence either intentionally or unintentionally,
deprive certain groups of people from the possibility to realize their full
potential (UNDP, 2016).
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Figure 3.1 Barriers to the universal implementation of human rights

Source: Adapted from UNDP (2016, fig. 4, p. 7)
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3.2.1 Social and cultural drivers of inequality and discrimination

The social and cultural reasons behind the difficulties in implementing the rights to
safe drinking water and sanitation for everyone are complex and intertwined. They
closely relate to political and institutional factors (see Chapters 1 and 4) and to the socio-
economic status of disadvantaged and marginalized groups (see Chapters 5 and 6, and
Section 9.4). The normative cultural settings and resulting mindsets are sometimes also
reflected in development approaches. The implementation of the human rights, which
the United Nations (UN) Member States recognize as indispensable for equitable human
development, is hampered by inequalities that relate to gender, age, poverty, ethnicity,
sexual orientation, disabilities, religion, socio-economic class and geographic location,
among other factors (see Chapter 1). Overlapping combinations of these factors can
aggravate discrimination and exclusion (HRC, 2016b).

The social and cultural factors that are driving exclusion and discrimination with regard
to access to water and sanitation services often depend on complex and diverse historical
developments, socioeconomic settings and cultural patterns, each varying among and
within countries, communities and social groups. They contribute to shaping mindsets,
attitudes, behaviours and policies (Hassan, 2011). This social complexity should be taken
into account when attempting to fulfil the human rights to safe drinking water and
sanitation, as well as to implement SDG 6.

To sustainably change such patterns can be a long process, especially when they are
anchored in traditions or belief systems that determine values and social norms for
coexistence in society and shape the perception of the individuals that constitute them.
Social norms can hinder the prospect of certain groups to enjoy their human rights.
Groups outside the normative frame of the mainstream society, for instance belonging
to a certain ancestry (e.g. castes), a low socio-economic status or an alternative sexual
orientation can be discriminated against in terms of access to water supply and
sanitation services. Gender can also be a determining factor, as social norms in many
countries reduce the choices and opportunities for women and girls as well as for people
with alternative gender identities.
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The water governance principles, laid out by the Organisation for Economic
Co-operation and Development (OECD), recognize the importance of promoting
“stakeholder engagement for informed and outcome-oriented contributions to water
policy design and implementation”, and notes that special attention should be paid “to
under-represented categories (youth, the poor, women, indigenous people, domestic
users)” (OECD, 2015, p.12).

Even among UN Member States that have recognized the human rights to safe drinking
water and sanitation, sometimes no effective implementation mechanisms are in place

(Box 3.1).

Box 3.1 Drivers of and against discrimination

Mechanisms/drivers of discrimination:

sex and gender

race, ethnicity, religion, national origin, birth, caste,
language and nationality

disability and health status

property, tenure, residence, economic and social status
multiple discriminations

limited access to justice

Source: UN-Water (2015).

and equality before the law is not guaranteed. The groups concerned may also lack
information about their rights and the options to ensure their realization, for instance
due to language and educational barriers, or geographical isolation. Enabling the access
to this information constitutes an important basis for human rights implementation
(Cap-Net/WaterLex/UNDP-SIWI WGF/Redica, 2017). Persons with disabilities may have
particularly limited access to public information, due to reduced mobility and lack of
adapted information material, e.g. for blind people (House et al., 2017).

Discrimination may happen in various ways (see Section 1.3.1) and for different reasons

“Direct discrimination occurs when individuals are discriminated against in laws, policies or
practices that intentionally exclude people from service provision or equal treatment. Direct
discrimination takes place when an individual or group is treated less favourably compared to
others in a similar situation for reasons related to a prohibited ground as described above.

“Discrimination, however, is also manifest in more indirect ways. Discrimination in practice

— indirect discrimination — occurs when laws, regulations, policies or practices seem neutral
at face value, but in practice have the effect of exclusion from the provision of basic services.
For instance, requiring a municipal registration certificate to subscribe to the local water
provider may seem neutral, but may in fact discriminate against persons that live in informal
settlements” (UN-Water, 2015, p. 8).

The supply and demand of water and the perception of scarcity can be considered as a
relative construct of, inter alia, cultural and economic value systems that affect water use
and distribution. Johnson et al. (2012) underline that “scarcity might reflect a person’s
economic ability to pay for water, or the customs, social conditions, and relationships
that privilege access for one person or group while withholding from others” (p. 266).

The United Nations Human Development Report 2016 recalls that “inequalities in
income influence inequalities in other dimensions of well-being, and vice versa”
(UNDP, 2016, p. 7). Many groups are excluded from social progress and their position is
weak when it comes to initiating positive change in institutions. Excluded groups “lack
agency and voice and so have little political leverage to influence policy and legislation”,
especially through traditional institutional means (UNDP, 2016, p. 7), which, in turn, also
makes them more vulnerable in the face of direct and indirect discrimination.

Mechanisms/drivers against discrimination:

substantive equality
legislation and policies
active participation
service provision
monitoring

access to justice
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Many societies deny
women the access to
productive assets,
such as the right to
land, often linked to
access to water
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This may also be the case in developed countries, as exemplified through the drinking
water pollution crisis in Flint, Michigan, the United States of America (USA), where the
city’s water users, including thousands of children, were exposed to unsafe levels of lead
and other toxins through the municipal drinking water system, leading to systematic
blood lead level monitoring documenting the contamination (Flint Water Advisory Task
Force, 2016; MDHHS, 2018). People in poor neighbourhoods and of low socio-economic
status were particularly exposed (MCRC, n.d.). Switzer and Teodoro (2017) describe how
socio-economic status constitutes a major variable for citizen participation in the political
process, which, in turn, impacts environmental equity, as well as access to safe drinking
water. Accommodation with below-standard water and sanitation infrastructure is highlighted
as one of the factors that generate particular vulnerability in poor and predominantly
non-white communities (MCRC, n.d.).

3.2.2 Water, sanitation and education

The basic provision of a safe, affordable and reliable water supply for human consumption,
including sanitation facilities at home and in the workplace, enhances workforce health and
productivity and can thus contribute to economic growth (WWAP, 2016). Evidence suggests
that people with less access to water and sanitation are more prone to also having other basic
needs unmet, a situation that exacerbates their economic condition and deprivation of human
development, prolonging the cycle of poverty. The education, health and income of parents
can play an important role with regard to the opportunities their children may have to move
out of poverty. In this way, poverty of one generation can be handed down to the following
(UNDP, 2016; World Bank, 2017a).

The Global Education Monitoring (GEM) Report by the United Nations Educational, Scientific
and Cultural Organization (UNESCO) suggests that students from poorer households have far
lower chances of attending a school with adequate water and sanitation facilities than those

of households with higher socio-economic status (UNESCO, 2017a). Inadequate water and
sanitation facilities in schools are long known to negatively impact education, especially of
girls, and to hamper social progress (UNDESA, 2004). Figures show that three in ten primary
schools lacked an adequate water supply in 2013 (UNESCO, 2016). In Latin America, “more than
four in five grade 3 students from the richest quarter of households in participating countries
attended schools with adequate water and sanitation facilities, compared to one in three from
the poorest quarter (Figure 3.2) (Duarte et al., 2017). In Mexico, only 19% of the poorest grade 3
students attended schools with adequate water and sanitation facilities, compared to 84% of the
richest students.” (UNESCO, 2017a, p. 228). “Improving water, sanitation and hygiene facilities
in education institutions can have significant positive effects on health and education outcomes.
Improved facilities, coupled with hygiene education, can also reduce absenteeism and increase
demand for education, particularly among adolescent girls, who may drop out due to a lack of
girls-only toilet facilities.” (UNESCO, 2016, p. 308).

3.2.3 Gender inequalities

Gender inequalities in access to water supply and sanitation are large and persistent in many
countries. According to the Human Development Index (HDI), women worldwide have a
lower HDI value, on average, compared to men (up to 20%, in South Asia), which hints at the
widespread impact of the inequalities affecting women. Among the multifaceted and dynamic
reasons are social norms. Some social norms are important for harmonizing community

life in societies, while others can lead to discrimination and exclusion, reducing choices and
opportunities for girls and women (UNDP, 2016).

Inequalities are especially striking when it comes to the collection of water (see Section 2.1.2).
According to the United Nations Children’s Fund (UNICEF), three-quarters of households
without access to drinking water on their premises task women and girls with the primary
responsibility to collect it (UNICEF, 2016). Although water collection routines vary in different
parts of the world in terms of frequency, a study of time and water poverty in 25 Sub-Saharan
African countries estimated that women spend at least 16 million hours a day collecting
drinking water, while men spend 6 million hours, and children 4 million hours on the task
(WHO/UNICEF, 2012).
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Figure 3.2 Percentage of grade 3 students who attend schools with adequate water and sanitation infrastructure, by socio-economic

status, in selected countries in Latin America, 2013
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“Women across different regions, socio-economic classes and cultures spend an
important part of their day on meeting the expectations of their domestic and
reproductive roles.” (Ferrant et al., 2014, p. 1). On average, “women devote one to three
hours more a day to housework than men; two to ten times the amount of time a day
to care (for children, elderly, and sick), and one to four hours less a day on market
activities.” (World Bank, 2012, p. 80). This is in addition to their paid activities, thus
creating the “double burden” of work for women (Ferrant et al., 2014).

When paid and unpaid work (such as fetching water and providing domestic care) are
combined, women in developing countries work more than men, with less time for
education, leisure, political participation and self-care. At the same time, many societies
deny women the access to productive assets, such as the right to land, often linked to
access to water (see Prologue, Section 3.viii). “Only 10-20% of landholders in developing
countries are women” (UNDP, 2016, p. 5).

How society and policy-makers address issues concerning unpaid care work has
important implications for the achievement of gender equality and equal access to water
resources and services: they can either expand the capabilities and choices of women and
men, or confine women to traditional roles associated with femininity and motherhood.

3.2.4 Discrimination against indigenous peoples

Comparatively lower levels of access to water and sanitation services can be observed
among ethnic minorities and indigenous peoples (Clementine et al., 2016). Indigenous
peoples may have different or unique perceptions, modes of participation, and
recognition of rights towards access to water and sanitation (Boelens and Zwarteveen,
2005). An understanding of the term ‘indigenous’ is provided in Box 3.2. The patterns
of how indigenous peoples are deprived of access to water supply and and sanitation
services often combine characteristics and intersectionalities affecting an array of
disadvantaged groups.
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Box 3.2 Defining ‘Indigenous’ in the context of the Sustainable Development Goals (SDGs)

Considering the diversity of indigenous peoples, an official definition of “indigenous” has not been adopted by any body
within the United Nations (UN) System. Instead, the system has developed a modern understanding of this term based on the
following;:

+ Self-identification as indigenous peoples at the individual level and acceptance by the community as their member;

+ Historical continuity with pre-colonial and/or pre-settler societies;

+ Strong link to territories and surrounding natural resources;

+ Distinct social, economic or political systems;

- Distinct language, culture and beliefs;

« Form non-dominant groups of society;

+ Resolve to maintain and reproduce their ancestral environments and systems as distinctive peoples and communities.

Source: Excerpt from UNPFII (n.d.).

Indigenous peoples account for about 5% of the world’s population, with an estimated
number of over 370 million persons (UNPFIL, n.d.) in 70 countries. Yet, they constitute
approximately 15% of the world’s poor, and are often among the poorest (ILO, 2017b).18
The rights of indigenous peoples are recognized under international law, including
human rights law and other specific international instruments, such as the ILO
Indigenous and Tribal Peoples Conventions No. 107 and No. 169, (ILO, 1957; ILO, 1989)
and the United Nations Declaration on the Rights of Indigenous Peoples (UN, 2008).
However, they “face discrimination and exclusion in the legal framework, in access to
education in their own language and in access to land, water, forests and intellectual
property rights” (UNDP, 2016, p. 5).

Indigenous peoples can be important actors in sustainable development and climate
action. A significant proportion of their livelihood practices, for instance small-scale food
production (which can be shared with other, often equally disadvantaged groups), are
arguably examples of sustainability and therefore warrant special consideration within

In many cases,
indigenous peoples’

knowledge systems the text and the implementation of the SDGs (UNGA, 2015a). Indigenous peoples are

and traditions have custodians of biologically and culturally diverse environments; their lands contain some
maintained a sustainable 80% of the world’s biodiversity (Sobrevila, 2008; ILO, 2017b; WWAP/UN-Water, 2018) and
balance with their liVil‘lg they possess invaluable knowledge of their water resources regarding resilience to climate

. . . change (Denevan, 1995; Solén, 2007; Altieri and Nicholls, 2008). In many cases, indigenous
environment, including ) o L . )

. for th d peoples’ knowledge systems and traditions have maintained a sustainable balance with
1ts water, for thousands their living environment, including its water, for thousands of years. Their value expands
of years well beyond the cultural sphere that brought them to life (UNESCO, 2018a).

The continuity of indigenous peoples’ cultural and geographical existence across
periods and throughout colonization often places them in antagonistic situations with
dominant political and economic actors and the mainstream of society and politics,
which have interests in disposing of land and water in ancestral indigenous territories,
as resources. This historically developed situation can generate 