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SUMMARY OF KEY TERMS

Integrated Water Resources Management (I\WWRM) is
the process that promotes the coordinated development
and management of water, land and related resources.
The process maximises economic and social benefits in an
equitable manner, without compromising the sustainability of
vital ecosystems and the environment.”

Non-revenue water (NRW) describes losses in water
systems resulting from leakage in pipelines, theft of water
through illegal connections or commercial/administrative
losses (e.g. through metering errors). NRW is typically
measured by the volume or value of water lost.

Water accounting is a process that aims to improve water
management by considering the status of, and trends in, water
supply, demand, accessibility and use. It may include target-
setting and processes that improve water use efficiencies.

Water demand management is the adoption of a strategy,
policy or programme that promotes a more efficient use
of water, either within the water supply system or the
customers’ use of water. Typical water demand management
activities may include: customer/water user efficiency
behaviour change campaigns; reducing physical losses,
including leakage in networks; reducing illegal connections;
improving tariff modalities (while balancing equity with a
sense of resource valuation); water re-use; and implementing
water use restrictions.

Water risk is the probability that a location will experience
a water-related event. The World Resources Institute’s
Water Risk Mapping (‘Aqueduct’) maps risks such as floods,
droughts and water stress.

Water scarcity is defined as the lack of available water
resources to meet the demands of a specific population.
Water scarcity can be experienced by a community, region
or country and may be temporary (for example over several
months of the year), or increase and decrease over time.
Water scarcity can either be physical or economic. Physical
water scarcity occurs where water resources are over-
exploited for different uses and can no longer meet the
needs of the population. Such scarcity may be related to the
mismanagement or poor governance of water services and/
or limited recharge of surface or groundwater resources.
Economic water scarcity may occur in countries with
adequate water reserves, but where access remains poor.
It can be due to poor governance, limited human capacity,

1. As defined by the Global Water Partnership

limited investments, and/or insufficient infrastructure. \Water
scarcity is a major barrier towards the achievement of all
aspects of SDG 6.

Water security is the capacity of a population to safeguard
sustainable access to adequate quantities of and acceptable
quality water for sustaining livelihoods, human well-being,
and socio-economic development, for ensuring protection
against water-borne pollution and water-related disasters,
and for preserving ecosystems in a climate of peace and
political stability.? Water insecurity occurs when any or all of
these needs cannot be met.

Water stress is an outcome of water scarcity, amongst other
variables. Water stress occurs where water scarcity leads to
poor accessibility and poor water quality. Water stress may
manifest as conflict over water resources, over-extraction
of aquifers, declining water levels, or iliness associated with
contaminated water.® Other definitions of water stress offer
a quantitative approach, which measure water stress as
the ratio of total water withdrawals to available renewable
surface and groundwater supplies.*

Water vulnerability (UNICEF interpretation for the
purpose of the vulnerability analysis) occurs where
physical water risks are combined with low levels of water
service.

2. Water Security and the Global Water Agenda — a UN-Water Analytical Brief,
2013

3. The Institute of Civil Engineers, Oxfam and WaterAid, 2011

4. World Resources Institute (WRI), 2013
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EXECUTIVE SUMMARY

Water scarcity is affecting the lives and futures of children.
Globally, there are 1.3 billion people — including 450 million
children — estimated to be living in areas of high or extremely
high water vulnerability.® Water scarcity has majorimplications
on the life, health, development status, opportunities and
futures of children, and their families.

Household water supply is threatened in situations where
water scarcity leads to competition between water uses —
for instance, between urban water use and agricultural water
use, or between communities, regions and countries. When
access to water is under threat, water scarcity can amplify
tension, conflict and displacement, with the poorest and
most marginalised suffering the worst consequences. The
COVID-19 pandemic has shown the importance of having
reliable, sustainable, affordable and safe WASH services for
households; all of which are connected to available water
resources, now and into the future.

Water scarcity undermines the sustainability of water,
sanitation and hygiene (WASH,) services, and is increasingly

5. UNICEF, 2021.

T bl

Ll

R

¥
iy

a barrier to achieving the targets set out in the Sustainable
Development Goals (SDGs). This Guidance Note highlights
the drivers of water scarcity, suggesting programme
actions for the WASH sector to increase water security
for children, and outlines programme principles to guide
action at global, regional, national and local levels. The guide
is the third in a series of papers, accompanying Drying Up
Their Futures: The Impact of Water Scarcity on Children in
the Middle East and North Africa Region and Urban Water
Scarcity Guidance Note — Preventing Day Zero. It is being
released under the umbrella of UNICEF’s Water Security For
All initiative, and complements the Global Framework for
Urban Water, Sanitation and Hygiene.

The drivers of water scarcity are numerous. Incorporating
water scarcity into the design, implementation and monitoring
of WASH programmes is necessary to ensure sustainable,
equitable, affordable, resilient and safe WASH services for
households, communities, schools and healthcare facilities,
in both rural and urban areas. While the technical, financial
and strategic resources required to ensure water security are
enormous, there are many new approaches, partnerships,

technologies and financing opportunities which offer new
solutions and ways of working — both within the WASH
sector, and with other sectors.

Levels of water scarcity and its impacts, as well as innovations
to address it are changing rapidly, and it is acknowledged
that this is an emerging area for WASH programming. This
Guidance Note was developed to provide technical guidance
to UNICEF WASH staff and sector partners on programme
and policy actions which can be considered in a range of
programming contexts. This note proposes a set of core
programming principles, including: risk-based approaches,
valuing water resources, managing water sustainably and
equitably, partnerships, and a continued focus on acceleration
of WASH coverage. Suggested actions range from supporting
the enabling environment and governance frameworks to
reduce the over-extraction of water resources, to supporting
water accounting actions that promote an understanding
of water availability, and the means to sustainably enhance
water supply. Pathways differ according to country contexts,
needs and capacities; approaches need to be country-led but
regionally harmonised. While the WASH sector has extensive

experience in the provision of water services, this Guidance
Note sets out new perspectives, as well as new areas and
partnerships to ensure that WASH programming is both
resilient to the impacts of water scarcity and continues to
support the most marginalised children and their families.

Access to drinking water and sanitation is a human right, and
it should never have to compete with demands for other uses
of water. The WASH sector needs to evolve its programming
to mitigate, and adapt to, water scarcity to improve household
access to sustainable, equitable, affordable, resilient and safe
WASH services, if this most basic of human rights is to be
realised for all children, everywhere at all times.



https://unicef.sharepoint.com/_forms/default.aspx
https://unicef.sharepoint.com/_forms/default.aspx
https://www.unicef.org/documents/global-framework-urban-water-sanitation-and-hygiene
https://www.unicef.org/documents/global-framework-urban-water-sanitation-and-hygiene
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This Guidance Note explores the drivers of water scarcity,
and outlines programme principles and programmatic actions
to guide WASH programming to help ensure water security
for children and their families, with suggested actions at
global, regional, national and local levels. Underlying this is
the understanding that programmes can no longer continue
as ‘business as usual’; urgent interventions are required,
creating opportunities to react to changing contexts and to
adapt programming at different levels.

WASH programming must move beyond a focus purely on
increasing access to services and consider the threats that
water scarcity and climate change pose to sustainable,
affordable, resilient and equitable WASH services. Integrating
risk-based approaches that address the availability of water
against current and projected resources and demand will be
critical to this shift in perspective.

FIGURE 1. WATER SCARCITY AND ASSOCIATED CONCEPTS

DRIVERS OF WATER SCARCITY
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PROGRAMMATIC APPROACHES
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Global and regional
approaches population to safeguard
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Water scarcity is the outcome of a diverse set of drivers. We
must understand this range of potential causes and how they
affect water scarcity in any given context in order to take
effective programmatic action. These drivers are described in
Section 3, while Section 4 outlines programmatic principles
and action to improve water-secure outcomes.

Figure 1 below outlines the conceptual framing of this
document.® It shows the ‘drivers’ of water scarcity (i.e. a
range of factors that can lead to water scarcity in each given
context), and some suggested programmatic approaches
that aim to reduce the severity of water scarcity.

6. Definition of water scarcity is taken from the Water Security and the Global
Water Agenda — a UN-Water Analytical Brief (2013)

AIM OF WATER SCARCITY

/Water Security” capacity of a\

sustainable access to
adequate quantities of and
acceptable quality water for
sustaining livelihoods,
human well-being, and
socio-economic develop
ment, for ensuring protection
against water-borne pollution
and waterrelated disasters,
and for preserving ecosy
stems in a climate of peace
and political stability

For UNICEF, Water Security
comprises four dimensions:
- Safe and affordable drinking

Transboundary sharing
of water resources

Functionality and
physical dimensions
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presence of water-rela
ted risks.

Urban approaches

Demand management
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\peace and stability

water services

- Climate resilient WASH
services and communities

- Prevent water scarcity crisis
through early action

- Water cooperation for

/

The vulnerability of children to water scarcity is related to the
interdependence between physical water risks and water
service type. A recent analysis’ undertaken by UNICEF
examined the interplay between these two elements,
analysing physical water risks according to five parameters®
against the respective national drinking water service
levels.®The analysis suggested that 1.3 billion people, including
450 million children, live in areas of high and extremely high
water vulnerability. The level of vulnerability, taking all these
factors into consideration for UNICEF programme countries,
is shown in Figure 2 below.

7. UNICEF, 2021

8. Water stress, interannual variability, seasonal variability and groundwater
table decline were derived from the WRI Aquastat Risk Analysis platform,
while the drought events were calculated from the UNEP Global Data Risk
Platform. The drinking water service level data were derived from the JMP
data set.

9. UNICEF/WHO, 2019.

The urgency and sheer number of children affected, as well
as the extensive geographic spread, has led UNICEF to
launch its ‘Reimagine WASH: Water Security for All" initiative,
which aims to ensure water security for these 450 million
children by 2025. The initiative aims to urgently mobilise
attention, partnerships, innovations, resources and results to
sustainably address water vulnerability from both within the
WASH sector, and across other sectors.

The COVID-19 pandemic has shown the importance of
having adequate WASH services for households; all of which
are connected to available water resources, now and into the
future.

1. INTRODUCTION
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https://www.unicef.org/reports/water-security-for-all-2021
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Water scarcity is one of the greatest global challenges to
sustainable development, hindering the secure provision
of drinking water, food and energy. It is intimately linked
to climate change, whose effect on water scarcity can
be sudden and severe. The World Economic Forum has
ranked water crises as the world’s gravest risks in terms of
likelihood and impact.’® Water scarcity is a major barrier to
progress, both within the WASH sector and beyond. It poses
an increasing and fundamental risk to the realisation of the
human right to water and sanitation, and to the achievement
of SDG 6." Currently, nearly half the world’s population live
in areas of water scarcity for at least one month of the year,
and if nothing is done, as many as 5.7 billion people could
live in water-scarce areas by 2050 (see Figure 3 below for
a selection of data on how water scarcity affects human
development). As many as one-quarter of the world’s cities
are already considered to be water-stressed.’

10. World Economic Forum, 2019.

11. Mekonnen and Hoekstra, 2016.

12. WWDR, 2018.

13. According to a survey of 500 cities (McDonald et al., 2014).

FIGURE 3: WATER SCARCITY AS A PRIMARY CONTRIBUTOR TO GLOBAL CHALLENGES

Water scarcity affects every inhabited
continent. Water use has been
growing at more than twice the rate
of population increase in the last
century.?

There is growing evidence that water scarcity is a major
challenge to sustainable development. Figure 3 outlines
a selection of facts which underline the severity of water
scarcity and impacts on development.

Water scarcity undermines the sustainability of WASH
services and is becoming increasingly prevalent, manifesting
itself as both intermittent water supply during dry seasons
and as permanent water scarcity. It is often due to the over-
exploitation of aquifers, or the increased water demands
for growing populations and from other sectors. Household
water supply is threatened when water scarcity leads to
competing water demands, for instance between rural, urban
and agricultural users, or between communities, regions and
countries.

In fragile contexts where access to water is under threat,
water scarcity is a dangerous risk multiplier, contributing to
and amplifying tension, conflict and displacement. Equitable
access and distribution remain a challenge. It is the poor and
the most marginalised who suffer the worst consequences of
water scarcity, losing out when water resources are secured
by those who can afford it, worsening inequality.

[rrigation claims 70% of the water
used globally.* To feed a population
of 9 billion in 2050, a 19% increase
in agricultural water consumption
will be needed.*

One in four children

will be living in areas

of extreme water stress
by 2040.°

Water scarcity may displace as
many as 700 million people by
20255 Water influences politics,
diplomacy and conflict.

18

78% of jobs constituting the global
workforce are highly dependent on
water.%? Water scarcity threatens
economies; it reverses hard-won
development gains.
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Environments in which WASH programmes operate are
becoming increasingly challenging; providing safe water is
becoming more expensive and technically demanding. The
symptoms of water scarcity are increasingly apparent in
programming; service providers are increasingly faced with
water quality challenges, including where groundwater has
been over-pumped, inducing flow from more mineralised
zones, coastal areas, or due to upstream toxic contamination.
Water tankering —a common response when water is scarce
— is unsustainable in the long-term, and further marginalises
the poor because of the high cost involved (see Box 5, which
looks at the economics of water tankering in Ethiopia).

Water scarcity has an impact on access to WASH services,
and its impact on children is both direct and potentially long-
term. Living in areas of water scarcity has major implications
for the life, health, development, and future opportunities
of children and their families, in both rural and urban areas.
Increasing water scarcity increases the amount of time
and physical effort children have to spend to collect water,
leaving less time and energy for school and recreational
activities. Water scarcity has a negative impact on water
quality too, exposing children to recurrent bouts of diarrhoea
and impeding their absorption of key nutrients, both of which
have an irreversible impact upon the mental and physical
development of young children. It also impacts the volume of
water available for domestic use, reducing livelihood options,
and contributing to migration and risks of tension and conflict.
Where families depend on water for livelihood opportunities,

2. THE THREAT FROM WATER SCARCITY

water scarcity can have direct impacts on household income,
as well as spending, forcing many families into negative
coping strategies, including removing children from school,
child labour and child marriage. Girls in particular suffer as
a result of many of these coping strategies. Annex A details
how water scarcity directly and indirectly affects children’s
safety, protection, survival, development, education and
rights to a prosperous and secure future.

Water scarcity is one of the greatest challenges of our
time, and the consequences of not ensuring water security
are enormous. However, the opportunities presented by
achieving water security are equally profound. If we are to
realise these, the changes required in WASH programming
must be understood and put in place urgently, sustainably
and equitably.

“Sustainable water security will not be achieved
through business-as-usual approaches.”

World Water Development Report, 2018
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The integrated nature of water provision necessitates a
coordinated, cross-sectoral response, so that water resources
and water supply can be planned and programmed together.

For example, diminished flows, poor water quality and
general environmental degradation can happen if the water
needs of the agricultural sector are not balanced with those
of households and communities. Achieving SDG 6 — clean
water and sanitation for all — requires that no elements of

WASH programming are considered in isolation. The SDG
targets 6.1 and 6.2 represent a deliberate broadening of the
scope of WASH programming, from a traditional focus purely
on service delivery. This means that the WASH sector will fail
to deliver on every single element of SDG 6 if water scarcity
is not addressed as an interlinked, cross-sectoral problem.
Figure 4 below illustrates how water scarcity undermines
efforts to achieve clean water and sanitation for all.

FIGURE 4: WATER SCARCITY AS A MAJOR BARRIER TOWARDS THE ACHIEVEMENT OF ALL TARGETS OF SDG 6

SUSTAINABLE DEVELOPMENT GOAL 6: ENSURE AVAIBILITY AND SUSTAINABLE MANAGEMENT OF WATER AND SANITATION FOR ALL

6.1 By 2030
achieve universal
and equitable

access to safe
and affordable
drinking water
for all

Water scarcity
undermines
availability of water
supply and the
sustainability of
existing services.

6.2 By 2030 achieve
access to adequate
sanitation and
hygiene for all

A lack of sanitation
undermines water
availability that is
safe to drink.
Insufficient volumes
of water has dire

6.3 By 2030 improve
water quality

Poor water quality
compromises
valuable water
resources.
Catchment level
water quality risks

6.4 By 2030,
substantially increase
water-use efficiency

Inefficient and
unsustainable use
of water is a major
factor contributing
to water scarcity.

6.5 By 2030,
implement
integrated
water resources

management at all
levels

Balancing different
uses of water is
necessary to
contribute to water
security. Basic
human use of water

6.6 By 2030, protect
and restore
water-related

ecosystems

Protecting
ecosystem functions
leads to better water
scarcity outcomes.
Nature based
solutions have great

consequences for need to be
sanitation networks. controlled to protect
water resources.

This Guidance Note is accompanied by The Impact of Water
Scarcity on Children in the Middle East and North Africa
Region- (internal UNICEF guidance) and the Urban \Water
Scarcity Guidance Note — Preventing Day Zero, which
outlines suggested actions to address increasingly frequent
and severe water shortages in urban areas and small towns.
A further set of resources are found in Annex B and can be
used in conjunction with this document.

Water scarcity is a complex systemic problem, associated with
a range of cross-sectoral risks and threats to water services
and resources. Solutions are numerous, interdependent and
interconnected, and this note outlines key entry points in a
variety of contexts. Risks to programmes can have multiple
causes, as well as multiple impacts. Threats that impact the
quantity of water available at the water source, for example,
must be considered alongside water quality threats and

20

should be given
priority to protect
the most
margainalised.

potential to protect
water sources.

wider concerns relating to reliable access. Policy makers and
water service providers all play a key role to safeguard against
growing risks. Each risk must be considered in the context
of all the other risks — water scarcity, as a risk to the WASH
sector, cannot be considered in isolation™ Each option, when
implemented, carries its own risks, and these must also be
considered.

14.This note does not detail definitions of risk and associated terminology
(e.g. hazard, exposure, vulnerability and capacity) or the processes that
identify, manage and minimise general risks to programming. It is recommen-
ded to review the UNICEF and GWP Publication “WASH Climate Resilient
Development: Guidance Note — Risk assessments for WASH" for an in-depth
discussion of these issues.

UNICEF GUIDANCE NOTE: programmatic approaches to water scarcity

A risk-based approach proactively identifies the
pathways that drive water scarcity in a particular
context.

This means actively searching for opportunities
and balanced approaches that will safeguard
water resources, integrating programme
interventions that will improve water security.

As water scarcity is closely linked to climate change,
programmes with a climate lens should encompass water
scarcity. This note complements the Strategic Framework for
WASH Climate-Resilient Development and the associated
Technical Briefs, developed by UNICEF and the Global
Water Partnership (GWP). To ensure sustainable, affordable,
equitable, resilient and safe WASH services, UNICEF is

working to ensure that by late 2021, all UNICEF WASH results
are climate-resilient. For UNICEF, there are four aspects of
climate resilience for water services:

¢ a risk analysis has identified potential impacts of extreme
weather events, and preventive measures have been
included;

e water sources are reliable at all times, both throughout the
year and during extreme weather events;

* management/service delivery models are sufficiently robust
to cope with crisis and ensure longer-term sustainability of
the infrastructure

e solutions are low-carbon where possible.

This note provides guidance to UNICEF programmes and
the WASH sector by outlining programming principles for
addressing water scarcity, and suggests programme and
policy approaches.



https://www.gwp.org/en/WashClimateResilience/
https://www.gwp.org/en/WashClimateResilience/
https://unicef.sharepoint.com/_forms/default.aspx
https://unicef.sharepoint.com/_forms/default.aspx
https://www.gwp.org/globalassets/global/toolbox/publications/technical-briefs/gwp_unicef_guidance-note-risk-assessments-for-wash.pdf
https://www.gwp.org/globalassets/global/toolbox/publications/technical-briefs/gwp_unicef_guidance-note-risk-assessments-for-wash.pdf

This note complements UNICEF's Urban Water Scarcity
Guidance Note — Preventing Day Zero, and the Global

Framework for Urban Water, Sanitation and Hygiene Figure
5 below shows how the Urban WASH Framework can be

modified to incorporate for water scarcity programming.
Different countries, contexts, capacities and needs all
demand different pathways to mitigate water scarcity.

Most approaches need to be country-led but regionally
harmonised. The WASH sector will need to increasingly
expand into new areas, approaches and partnerships. This
will require additional skills, for example to increase sector
efficiency and incorporate risk programming. It will also mean
influencing national policies, advocacy and reforms in ‘new’
areas beyond the WASH sector.

FIGURE 5: ADAPTED FROM THE UNICEF URBAN WASH FRAMEWORK — DESCRIBING WHERE WATER SCARCITY PROGRAMMING IS REFLECTED IN UNICEF'S WASH STRATEGY (2016-2030)
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https://unicef.sharepoint.com/_forms/default.aspx
https://unicef.sharepoint.com/_forms/default.aspx
https://www.unicef.org/documents/global-framework-urban-water-sanitation-and-hygiene
https://www.unicef.org/documents/global-framework-urban-water-sanitation-and-hygiene

2.1 WATER SCARCITY IS A RISK MULTIPLIER

Water scarcity is not a new phenomenon — it has long been
a challenge that communities in arid regions across the
world have adapted to. However, recent threats and trends
are exerting enormous and increasing pressure on dwindling
freshwater resources — such as unsustainable water use,
population growth, migration, crisis and conflict, and
increased water demand and competition.

All of these are exacerbated by climate change. Rising global
temperatures and increasing rainfall variability are contributing
both to increased flooding and periods of drought. This has
a range of implications for water services. These include:
increased concentration of harmful contaminants in water
resources, with associated health implications; declining
water levels; water shortages; increased costs for service
delivery; increased risks of service disruption due to extreme
events; and damage and destruction to WASH infrastructure.

Rapidly growing urban populations are further contributing
to water scarcity, due to the increasing volumes of water
consumed, as well increasing wastewater production,
putting ever-increasing pressure on sanitation systems.

FIGURE 6: THE DISTRIBUTION OF WATER RISK GLOBALLY (WRI, AQUADUCT) LINK TO MAP IS HERE
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Rapid urbanisation also impacts aquifer recharge levels, by
increasing the coverage of impervious surfaces. Construction
of urban areas in basins and channels also disrupts natural
drainage systems, hugely increasing the risks of flooding.

When water security is threatened by these or other
influences, existing stresses on communities, as well as local
and international tensions are amplified.

The distribution of different levels of water risk globally
is illustrated in Figure 6 below, as calculated by the World
Resources Institute (WRI) Agueduct tool. The areas of red
and dark red show where water risk is high or very high —
and therefore, where water scarcity may inflame and multiply
existing problems or tensions. The water risk map is based
on 13 site-specific indicators, including groundwater table
decline and drought risk. The map shows the risk on a colour
scale of 1 (low water risk, in pale yellow) to 5 (extremely high
risk, in red).'®

15. The open-access tool can be navigated on the WRI Aqueduct Water Risk
Atlas. Available here.

low risk high risk

Sherre WRI Ryvediat!
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2.2 PHYSICAL AND ECONOMIC WATER SCARCITY

Water scarcity is a relative and dynamic concept, and local
context and conditions determine how and why supply is not
meeting demand. Water scarcity can increase or decrease
over time; it can be affected negatively by factors such as
climate change, or positively, for example by interventions
such as the programmatic approaches suggested in this note.

Wiater scarcity exists where the demand for water exceeds
supply and where water resources are approaching or have
exceeded sustainable limits. The definition focuses on the
relationship between supply and demand, rather than just the
availability of water itself — a region does not have to be arid,
for example, to be considered water scarce.

Water scarcity can be physical or economic, and it is
important from a programming perspective to recognise the
difference, and the extent to which each applies, in any given
programmatic context.

Physical water scarcity occurs when water resources are
over-exploited for a variety of reasons, and no longer meet
the needs of the population. Water quality is an element of
physical water scarcity, because pollution and contamination
of water resources have the same effect as unavailability of
water for domestic use. Seasonality, where water is available
for part of the year, may also affect physical water scarcity,
as can exposure to water-related risks, where access may
be inhibited by flooding or seasonal declines in water levels
(increasingly extreme and frequent droughts).

Economic water scarcity occurs in regions where adequate
water resources are available, but are not fully accessible.

2. THE THREAT FROM WATER SCARCITY

This could be as a result of poor governance, infrastructure
or the high costs of providing water services, as well as
the inefficient use and mismanagement of water resources
leading to wastage and contamination. It is recognised that
strong institutional structures are required to ensure access
to WASH services; when water services and water resources
are inadequately managed, it inevitably reduces access.
Poverty and marginalisation are key defining features of
economic water scarcity.

It is important to note that physical water scarcity and
economic water scarcity are not mutually exclusive: physical
and economic water scarcity can occur in the same location
— for instance, a region where water is available for only
part of the year may also suffer from poor institutions or
infrastructure.

Whether water scarcity is physical or economic, the poor and
marginalised suffer the most severe consequences of water
scarcity, and are affected disproportionately. These effects
can be direct, through deteriorating quality and quantity of
their domestic water service, resulting in little choice but
to pay for expensive, poor quality alternative supplies, with
associated health risks. But the effects can also be indirect,
as the lack of water affects their food security, as well as
access to energy, if power generation is water-dependent.’®

16. Both thermal (steam-driven) and hydroelectric power generation are highly
dependent on water to produce electricity.



https://wri.org/applications/aqueduct/water-risk-atlas/#/?advanced=false&basemap=hydro&indicator=w_awr_def_tot_cat&lat=30&lng=-80&mapMode=view&month=1&opacity=0.5&ponderation=DEF&predefined=false&projection=absolute&scenario=optimistic&scope=baseline&timeScale=annual&year=baseline&zoom=3
https://www.wri.org/aqueduct

Box 2: Overcoming physical water scarcity

Some of the most water-scarce locations in the world are
also the most water-secure' — often because they have
the financial resources and technical capacity to develop
solutions.

Research has put Tokyo at the top of a list of the most water
stressed cities globally,' followed by New Delhi, Mexico City
and Shanghai. All of these megacities have for the most part
been able to develop effective solutions to adapt to water
stress. Singapore is typically hailed as an example of a city
that is physically water scarce, but has overcome its water
scarcity through implementing a set of highly effective
policies and initiatives, as well as investing in research and
technology which has allowed it to manage water scarcity.
Singapore’s main strategies to address water scarcity include
a high investment in rainwater collection, re-using water
continuously including for potable re-use, managing water
demand, and desalinating seawater.

17 World Bank, 2018.
18. McDonald, R., et al. (2014).

Households depending upon lower levels of service (‘surface
water’, up to a ‘limited service' on the service ladder) are
particularly vulnerable to physical water scarcity. Increasing
physical water scarcity can dry up and contaminate surface
and unimproved sources, and lowering water levels can result
in increased collection time, easily extending the 30-minute
threshold that defines a basic water service — potentially
pushing many households down the service ladder. By
contrast, households with access to piped systems (even
where they have not integrated climate risks and increased
water demand into system planning) have an added level
of protection, because of the scale of those services and
their systems of management and regulation. The status
and trends in water scarcity across regions, and illustrated
impacts resulting from water scarcity, are shown in Figure 7,
on the next page.
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2.3 REGIONAL TRENDS IN WATER SCARCITY

FIGURE 7: A SUMMARY OF STATUS AND REGIONAL TRENDS IN WATER SCARCITY, AND SOME ILLUSTRATED IMPACTS RESULTING FROM WATER SCARCITY

Much of Sub-Saharan Africa is believed to suffer from both
physical and economic water scarcity. Despite the existence of
vast groundwater reserves, investigations into groundwater have
shown that many aquifers are not adequately recharged, and
large-scale borehole developments could rapidly deplete
resources. Spatial and temporal access to groundwater
reserves have resulted in irregular water availability in many
areas of the continent.*! Sub-Saharan Africa is highly affected by
climate change; a predicted increase in average temperatures,
frequency-of warm spells and duration and intensity of rainfall all
have a profound effect on water resource availability. " As an
indicator of the threats to water resources in the region, Lake
Chad has shrunk by 90%, which has been attributed to climate
change, expansion of irrigation and population growth.xx\\Water
shortages in North-eastern Nigeria are leading to displacement
and also discouraging conflict-affected people from returning

home.™
SOUTH ASIA
Although Latin America has the most water resources of any
regions in the world, recurrent drought has a major impact. MENA
The ‘dry corridor” in Central America, particularly Guatemala, El REGION

Salvador and Honduras, is experiencing the worst droughts of
the last 10 years, with 3.5 million people in need of
humanitarian assistance. ™

Droughts decrease income, increase unemployment and have
become one of the factors leading to migration to the US.

In El Salvador, water shortages are fueling unrest and forcing
displacementX'Migration is expected to intensify with worsening
climage change XiMismanagement of water resources has also
intensified water scarcity. In Venezuela, deteriorating political and
economic conditions have triggered power outages that regularly
shut down water treatment plants. Three quarters of the region's
wastewater is discharged into rivers and other water sources’*
Aquifers are not recharged adequately because deforestation
and eroded river basins limit water flow. Climate change is
accelerating the melting rate of glaciers, impacting on vital

water supply for which many cities, such as La Paz, depend.

LATIN AMERICA

SUB-SAHARAN
AFRICA

South Asia is highly affected by water scarcity, and cities

across the region, including Delhi, Dhaka, Kathmandu, Karachi
and Kabul, face severe and frequent water shortages.

Over extraction of groundwater resources, largely to fuel
agricultural production, is a critical factor in water scarcity — there
are over 20 million wells across South Asia.” Groundwater use in
South Asia accounts for nearly half of the global groundwater
used for irrigation." Groundwater overabstraction increases the
possibility of geogenic sources of water contamination,

such as fluoride and arsenic. It is predicted that Pakistan could
effectively run out of water by 2025""The UN has stated that
water scarcity — not war — is the biggest cause of displacement
in Afghanistan. ™
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MENA region has very high levels of unsustainable water use
and is the most waterscarce region in the world. More than 60
per cent of MENASs population is concentrated in areas of high or
very high surface water stress, compared to a global average of
35 per cent.' Sixty per cent of surface water resources in MENA
are generated outside the region, and the region has only three
shared river systems! In MENA, “nearly-9 out of 10 children live
in areas of high or extremely high water stress” !l Of the most
water stressed countries in the world are in MENA region.
Conflict, fragility and displacement in the region all closely relate
to water scarcity.

EAST ASIA
& PACIFIC REGION

In the megacities of East Asia and the Pacific Region,

extreme water stress is pronounced, as urbanisation is

having an extreme effect on water resources. Accelerated
groundwater depletion means that Jakarta is currently sinking
faster than any other major city in the world. \Water shortages
are occuring more frequently, with a recent Asia Development
Bank evaluation showing that, among the nations of the region,
29 out of 48 economies were found to be ‘water insecure’. "
Groundwater depletion — with its secondary effect of saltwater
intrustion into aquifiers — compounds water shortages in coastal
areas. Coupled with the impacts of drought, saltwater intrusion
has extended up to 90km inland in some coastal areas in Viet
Nam? The impact of rising rea levels on the Pacific Islands is
creating absolute water scarcity. Several atoll islands are
completely reliant on rainwater, due to climate change.

Accelerated groundwater depletion contributes to result in
subsidence in cities such as Jakarta, which is sinking at 1—280_m
per year and half of the city is currently below the sea level.™
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As water scarcity intensifies across the globe, it has become
increasingly urgent to understand the factors that are
driving it — within local, district, national or regional contexts
— to identify the best course of programmatic mitigation
or adaptation. This section illustrates some of the most
recognised drivers that cause water scarcity.

3.1 CLIMATE CHANGE

Climate change exacerbates water scarcity, disrupting the
water cycle and reducing available volumes of safe drinking
water through variable rainfall, increased frequency and
severity of droughts, and deterioration of water quality. The
primary cause is a change in precipitation, the main source
of recharge to water systems.'”® Other impacts of climate
change also exacerbate water scarcity. These include the
increasing demand from agriculture for irrigated water, due
to shorter rainy seasons and higher evapotranspiration rates,
and the damage to WASH infrastructure caused by extreme
weather events. Some of the main causes and effects of
climate change-related water scarcity are set out below.

19. UNICEF (2011)

Rainfall variability and reduced recharge

Climate change affects the volumes of groundwater and
surface water through changes in rainfall.?® Reduced recharge
to water sources is caused by the twin effects of increased
evapotranspiration and the reduced capacity of the land to
absorb water. Heavy rainfall on very dry soil, often already
degraded in quality and structure due to drought conditions,
inhibits effective infiltration. This increases the risk of floods
and surface flow, and reduces groundwater recharge. Short
periods of intensive rainfall can lead to flooding, rather than
efficient recharge. Semi-arid and arid regions are particularly
exposed to any variability in rainfall, because of their limited
freshwater reserves and their dependency on seasonal
recharge.?’ Droughts have become increasingly common
and more extreme in recent years. Evidence suggests that
increasing numbers of the world’s population are facing dry
season water shortages due to rainfall variability. In the future,
it is possible that the hardest hit regions, especially those in
Africa, may be unable to sustain their present populations.??
The relationship between drought and water scarcity is
outlined in Figure 8 in more detail.

20. lbid.

21. Ibid.

22. UNICEF 2011 referring to the 2007 Report of the Working Group 1 of the
Intergovernmental Panel on Climate Change: https://www.ipcc.ch/site/assets/
uploads/2018/02/ar4-wg1-spm-1.pdf.

FIGURE 8: DROUGHT AND WATER SCARCITY: DIFFERENT STATES, INTERCONNECTIONS?

While droughts are thought of
as common in drylands, this is
not always the case. Droughts
occur in areas with high
annual rainfall, and in both
urban and rural areas.

Drought and water scarcity
are intimiately linked.
Drought planning can be a
proxy for water security
and vice versa.

23. Some of the information for this figure is from Wanders and Rangecroft, 2017

Warming temperatures

As the world warms, the cycle of evaporation, condensation
and precipitation is speeding up, which leads to lower
recharging rates for aquifers and less surface water. While
the warming trend has also seen a short-term increase in
the availability of freshwater from icecaps and glaciers, once
these frozen reservoirs are gone, this route of recharge
for rivers and connected groundwater systems will stop.?*
The consequences of losing this type of recharge will be
enormous: more than one sixth of the world’'s population
lives in regions supplied by meltwater from major mountain
ranges such as the Hindu Kush, the Himalayas and the
Andes.?® Changes to the melting rates of glaciers can also
lead to infrastructure challenges including damage and
destruction of reservoirs and retention structures/dams, as
well as increasing sedimentation rates.

24. UNICEF 2011. Referring to Jansson, P et al, ‘The concept of glacier stora-
ge: a review', J Hydrol, 282, 116-129, 2003
25. IPCC, 2007
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Wiater scarcity can
manifest in a variety of
ways including drought,

network water cutoffs, and
general variability of

Water scarcity — when
water is used for

human-related activies —
can occur without the
occurrence of drought.

Wiater scarcity is a defining
feature of human societies

in which poverty and
marginalisation prevent
people accessing water.
Drought refers to the state

Extreme weather

Extreme weather events — floods, tropical cyclones and
other natural weather-related disasters — are also expected
to increase in frequency and intensity due to climate
change. Disaster events can result in contamination of water
resources and cause huge damage to WASH infrastructure,
heavily impacting long-term access to water, as reinstating
services poses a massive financial and logistical challenge.
It has been estimated that approximately 74 per cent of
natural disasters between 2001 and 2018 were water related,
including droughts and floods.?¢

The 2015 EI Nino event had a profound impact on the socio-
economic conditions of millions of people across the world.
The impact of the drought continued well beyond the dry
conditions caused by the phenomena. Several months after
one of the strongest El Nino events ever recorded, over 50
million people in Eastern and Southern Africa continued to be
food-insecure, and with an appeal for US$ 3.9 billion launched
for 19 countries affected.?’

26 WWAR 2020.
27. UNOCHA, 2016
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3.2 UNSUSTAINABLE
WATER MANAGEMENT
AND POOR GOVERNANCE

Water resources are under threat from patterns of
unsustainable agricultural, domestic and industrial water
use, all of which fuel economic growth and the demands of
growing populations. As a result, water availability is deeply
impacted by competing demands for water that exist outside
the WASH sector. Water scarcity is intimately connected to
the expansion of irrigated agriculture, which is often used
inefficiently. Globally, water for irrigated agriculture accounts
70% of the worlds’ freshwater withdrawals?® — and irrigation
accounts for the single largest withdrawal of groundwater.
Surface water is also subject to unsustainable water use
and management. A number of large lakes, including Lake
Chad and the Aral Sea, have decreased in size or disappeared
completely in recent decades, primarily due to over-
exploitation.

Water availability is badly affected by demands
outside the WASH sector. Globally, the agriculture
sector accounts for an average of 69% of all
water use.

28. OECD, 2010.

Non-revenue water (NRW) refers to water lost through
system leakage, theft or metering inaccuracies. The global
volume of NRW is an estimated 346 million cubic metres per
day, conservatively putting the value of lost water at US$ 39
billion per year.?° As a comparison, this figure is significantly
more — $10.6 billion more — than the estimated investment
required to meet universal coverage of WASH by 2030, at
US$ 28.4 billion per year.®® High levels of NRW are a result
of inefficient water utility management, weak capacity and
poor maintenance. Losses due to NRW mean that enormous
amounts of additional water must be pumped, at substantial
additional financial and energy costs, or new sources have to
be found.

Inefficient water management is closely related to poor water
governance. Laws and policies, as well as the institutions
that regulate and implement them, are necessary to protect
valuable water resources. Poor governance has enormous
consequences for water availability. It is often due to a lack of
political will to address difficult water resources challenges,
or a lack of progress in developing, and implementing,
appropriate laws and policies that effectively protect water for
domestic use (including use by marginalised groups), and for
environmental protection. Although many governance issues
are highly sensitive, it is vital to establish effective systems
of water governance that adapt to social, economic and
environmental conditions in order to protect water supplies
now, and for the future.

29. Liemberger, R and Wyatt, A, 2019. Recent research suggests avoiding

the use of a percentage indicator in performance comparison, especially in
target areas where there are large differences in consumption per service
connection.

30. Hutton and Varughese, 2016

Box 3: Agriculture, food and water

According to the World Health Organization, 50-100 litres/
person/day is the required amount of water needed for an
intermediate to optimal service level.®' Below this, health
concerns arise. On average, 144 litres/person/day is supplied
to households in Europe.®? Water requirements in relation to

31. Howard and Bartram, 2003.
32. European Environment Agency, 2019.

FIGURE 9: DROUGHT AND WATER SCARCITY: DIFFERENT STATES, INTERCONNECTIONS

food are enormous in comparison. Growing 1 kg of wheat
requires 1,250 litres of water. Feeding a cow to produce 1 kg
of beef requires 15,000 litres of water.*® Irrigated agriculture,
particularly in relation to growing feed for livestock, also
creates problems for water quality, because excess nutrients
and chemicals in feed for cows and dairy farming is a major
source of pollution of water supplies.

33. IME, 2013.
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3.3 UNDERVALUING WATER

Competing demands for water, between large-scale uses as
well as at different parts of the catchment, have increased the
pressure on the sustainability of water services, particularly
for marginalised populations. Where water is insufficient to
satisfy the demands of all sectors, allocation decisions must
be made on the basis of an assessment and agreement on
the priority uses of water, and must include the recognition
of the basic human right to adequate amounts of water.
Even in countries where water scarcity is severe, there is
often insufficient recognition that domestic water use has a
high value, and must be protected against other water use
demands.

3. DRIVERS OF WATER SCARCITY
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Approaches are needed to determine the value of
water according to social, environmental and economic
considerations.®* Determining how to correctly price water
to balance between the cost of delivering the service and
the 'value perception’ of water, as well as ensuring equitable
access, is a challenge.

34. It is important to note that several initiatives have taken place to further
these considerations. Some examples include:

World Bank: https://blogs.worldbank.org/water/standing-value-water
https://blogs.worldbank.org/water/advancing-global-dialogue-value-water
https://blogs.worldbank.org/water/charting-path-valuing-world-s-most-pre-
cious-resource

The University of Oxford

UN Food and Agriculture Organization (FAQ)

UN High level Panel on Water
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http://www.fao.org/3/y5582e/y5582e07.htm
https://sustainabledevelopment.un.org/content/documents/hlpwater/07-ValueWater.pdf

Determining this is further complicated by differences in how
various sectors value water and the trade-offs across sectors
to be considered. Low tariffs and high subsidies in the water
sector, as well as low energy tariffs for pumping water,
are all critical factors contributing to the over-extraction of
groundwater, which can lead to landowners/ water users
being able to extract water at virtually no cost where legal
frameworks are absent, or laws remain unenforced. Where
groundwater use has notbeenregulated, and where electricity
for pumping groundwater is unmetered, billed at subsidised
rates or without tariffs, water scarcity has expanded. For
example, the Middle East and North Africa region (MENA)
has some of the world's lowest water tariffs and the highest
proportion of GDP spent on public water subsidies.®® The
increasing use of solar powered water systems for irrigation
purposes, including in India, Afghanistan and Yemen, and the
perception that water from such systems is ‘free’, as they do
not require daily operating costs, is leading to major concerns
that such systems will lead to further unchecked demand for
groundwater.

Although the proportion of water used for domestic purposes
is significantly lower than for other uses, like agriculture, the
high rates of subsidy and associated low cost of water for
domestic use does not contribute to the perception of the
value of water and does not invoke critical water conservation
behaviours.

As water scarcity increases, ensuring water services
are equitable, while dealing with rising costs of water
abstraction, treatment and delivery, due to lowering water
levels and additional water treatment processes required,
is an enormous challenge. Large proportions of highly
marginalised populations in water-scarce countries, such as
in MENA region, already struggle to pay for water services,
which is anticipated only to worsen.

3.4 URBANISATION AND
POPULATION GROWTH

By 2050, it has been estimated that an additional 2.5 billion
people will be living in cities, and by 2030, the world could
have 43 so-called ‘megacities’ (urban agglomerations with
more than 10 million inhabitants).%¢ A factor in the growth of
urban populations, and in particular, secondary towns and
cities, is the migration from rural areas, in part due to water

35. World Bank, 2018
36. UN DESA, 2018
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scarcity — a trend that is witnessed in the MENA region.?”
Concentrated population growth is leading to increased
demand for water across all sectors and also puts pressure
on sanitation systems. In many urban areas, water supply
and sanitation systems are designed based on given levels of
water availability. When these levels decline, such water and
sanitation infrastructure can be rendered much less efficient,
or even ineffective.

Insufficient volumes of water available affect sanitation
systems, as minimum amounts of water are needed for
the effective operation of sewerage systems. Insufficient
water volumes have detrimental consequences for sanitation
networks, causing corrosion and blockages. Reduced water
availability can also significantly increase the concentration of
wastewater contaminants flowing into wastewater treatment
plants, reducing the efficiency of treatment systems. At the
household level, reduced water quantities inhibit the practice
of key hygiene behaviours.

The world's growing megacities and secondary cities exert a
huge demand on water resources. In the areas surrounding
urbanised areas, the groundwater levels in aquifers can be
greatly lowered due to the heavy pumping required to meet
the growing water needs. Drawdown of groundwater over a
large area can result in subsidence in the overlying ground.
Dhaka, Jakarta and Mexico City are all pumping so much
groundwater that the land is suffering from subsidence. Over-
pumping also contributes to the effect of saline intrusion
seen in some of the coastal megacities of the world, with
saltwater extending inland. In Chennai, saltwater has been
detected 16 kilometres from the coast.%®

3.5 DETERIORATING
WATER QUALITY

Water scarcity is closely associated with deteriorating water
quality. For example, diminished flows in rivers and streams
can increase concentrations of harmful pollutants, and
decreasing groundwater levels can lead to saline intrusion.

Pollution both leads to water scarcity and is impacted by
it — contamination of water resources leads to ineffective
and inefficient use of water resources. Major causes of
contamination include: a lack of adequate sanitation and
faecal sludge management; poor agricultural practices which

3
2
)

7. WWAR 2016
8. Senthikumar, M et al, 2018
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release nutrients and chemicals into water; discharge of
industrial effluent into waterways; and poor management of
urban storm water runoff (including damage to wastewater
systems from storms, or major flooding leading to
contamination of water points). When water resources
are contaminated, the water often requires expensive
treatment to ensure it meets drinking water standards.
Drinking water quality in urban areas can be highly affected
by insufficient wastewater treatment, when water sources
are contaminated by sewage overflow, leaking sewer lines
and poorly constructed septic tanks. Globally, it is estimated
that over 80 per cent of wastewater is released into the
environment without adequate treatment.®® The drinking
water of two billion people is reported to be contaminated.*°

39. WWAPR 2017.
40.WHO, 2019

3.6 PRESSURES ON
TRANSBOUNDARY
SHARING OF WATER
RESOURCES

Countries highly dependent on the flow of transboundary
waters — the aquifers and the surface water in lakes and
rivers that are shared by more than one country — are prone
to uncertainty and risk in water resource management
and planning decisions beyond their borders. Upstream
development affects downstream water quantity and quality,




creating the potential for heightened tensions.*’ Indeed,
the issue relates not just to the quantity and quality of
upstream water, but their predictability. Dam construction,
industrial processes and agricultural production in upstream
catchments can lead to degraded water quality and
reduced volumes of water that may be vital for populations
downstream. Transboundary river basin authorities (such as
the Mekong River Commission) can use integrated water
resources management processes (IWRM) to address these
types of issues, and contribute to shared benefits for affected
countries.

3.7 FUNCTIONALITY AND
PHYSICAL DIMENSIONS

Developing access to water supply can be technically
challenging and costly in places of complex hydrogeology
and challenging terrain — limiting the availability of water
for populations. Similarly, poor functionality of water supply
infrastructure and inadequate management arrangements can
lead to communities experiencing water scarcity. Higher rates
of breakdown of traditional water points, like handpumps, can
be related to the high levels of use and poor maintenance,
particularly when there are insufficient water points available
to meet the needs of the population.*? These situations are

41. World Bank, 2018
42. Several technical resources exist that explore ways of improving the

linked to economic water scarcity, where sufficient water
resources are available but poor governance, limited capacity
and/or limited investment in developing water resources
for supply are not sufficient for the proper operation of the
systems throughout the year. In places where water scarcity
exists, poor investments in storing or retaining water during
the rainy season for use in the dry season increases the
effects of water scarcity felt by a population. Poor water
resource management practices can also lead to a reduction
water availability in reservoirs during the dry season or during
droughts.

In areas of conflict, the delivery of safe WASH services can
be impeded by the ongoing conflict due to direct damage
or destruction of infrastructure, and limited resources or
capacity to undertake repairs. The delivery of WASH services
is also impacted by conflict due to the disruption to supplies
(importation and distribution), including fuel and chemicals,
as well as reductions in the number and capacity (or ‘brain-
drain’) of service providers' human resources.

functionality and sustainability of the water supply. This includes the UNICEF
Programming for Sustainability in Water Services — A Framework and a series
of guidelines on water exploration and borehole drilling between UNICEF and
skat_foundation which can be found on the Rural Water Supply Network’s
website

Box 4: The Cape Town water crisis — a lesson in demand
management

In 2018, the impacts of severe drought conditions over three
successive years (the worst in more than a century) led to a
sudden, major water shortage crisis in Cape Town. In 2014,
the six dams that fed the city water supply (Cape Town's
water supply was entirely dependent on dams) were full,
but they began to decline, eventually falling below 13.5%,
leading the city authorities to predict the day when the city
would completely run out of water. The projection of this so-
called ‘Day Zero' was in early 2018, and led to the initiation of
severe water restrictions, and an intensive public messaging
campaign that prompted widespread efforts to reduce
water use, as well as encouraging users to feel a personal
responsibility to reduce their water consumption.

The crisis itself came as surprise to many. Cape Town had
recognised the growing threat of water scarcity, and, before

3. DRIVERS OF WATER SCARCITY

the crisis, had made good progress reducing water demand.
The city reduced leaks, installed meters and developed
progressive tariffs that ensured large consumers of water
paid more, promoting water efficiency. Between 2000 and
2015, despite a population growth of 3 per cent per year,
Cape Town's water demand was still lower than it had been
14 years before. Cape Town had won several international
water management and conservation awards.

In the end, ‘Day Zero' was averted because of the city’s
successful water demand management (with urban water
use coming close to a 50 per cent saving). Cape Town
continues to work intensively on demand management, as
well as diversifying their water sources, knowing that water
crises have not been averted forever.

More information on the Cape Town water crisis can be

found in the UNICEF's Urban Water Scarcity Guidance Note
— Preventing Day Zero that accompanies this note.
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https://www.rural-water-supply.net/en/resources/details/826
https://www.rural-water-supply.net/en/resources/details/826
https://unicef.sharepoint.com/_forms/default.aspx
https://unicef.sharepoint.com/_forms/default.aspx

Box 5: Water tankering in Ethiopia and Jordan

Water tankering is a common response during periods of
water scarcity. In many areas, unregulated local private
sector tankers supply water at a very high cost, and often
of questionable quality. Even so, the immediate cost of
investing in highly capital-intensive, technically challenging,
but more sustainable water supply is much higher than the
immediate cost, and results of, water tankering. However,
over a longer period, the cost of water tankering dwarfs the
cost of investing in the more sustainable water supply. Once
water tankering starts, it can be very hard to end. Water
tankering exacerbates inequalities due to high costs, and the
time required to wait for the water, inhibiting other livelihood
activities. The transition to longer-term, more durable and
sustainable infrastructure solutions (particularly in emergency
contexts) is both the capital and time investment required —
even though infrastructure investment is ultimately a better
longer term choice in terms of cost, quality of service, and
reduced environmental impact and emissions.

A UNICEF study in drought-prone regions of Ethiopia showed
that water tankering cost US$ 2,257 per capita per year over
a 10-year period, compared with US$ 65 per capita per year
for piped water systems, for a project spanning a 20-year
period.*®* Water tankering interventions also distort local
markets. The trend may also deter and delay service providers
from boosting productivity, and exacerbate humanitarian
consequences in the long run, for instance, when a municipal

system collapses due to the lack of concerted attention to
address long-term sustainability.**

To support the rapid onset of the Syrian refugee crisis in
Jordan, UNICEF provided water using water tankers to
Za'atari, Azrag and Rukban refugee camps at very high cost.
As the water was sourced from outside the camps, the
delivery was vulnerable to service interruptions due to strikes
and weather events (e.g. sandstorms, heavy rainfall and
floods). The use of water tankers in the refugee camps also
necessitated a complex system of water quality and volume
monitoring, to ensure that the water delivered to the camps
met the required drinking water quality standards and was
adequately chlorinated, and that it was evenly distributed.
To address this, UNICEF transitioned to drilling boreholes
in all three camps, which resulted in a more continuous
and predictable delivery of water of consistent quality, at
significantly lower costs. The Za'atari water and wastewater
infrastructure has reduced operational costs by 66%, with a
payback period of 6 to 8 years. In Rukban, the construction of
a borehole, complex treatment system, 13 kilometre pipeline
and parallel water distribution lines across ‘no-man’s land’,
enabled a reduction in the operational costs of 85%, and an
increase of over 20% in available water volumes. Importantly,
these systems ensured that the production and distribution
of water was within the camp area, and was no longer
vulnerable to service interruptions.

3. DRIVERS OF WATER SCARCITY
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Water scarcity is a complex systemic problem, associated
with a range of cross-sectoral risks. The solutions are equally
as numerous and interconnected. Threats that impact the
quantity of water available at the water source, for instance,
must be considered alongside water quality threats and
wider concerns relating to reliable access. Policy makers,
water service providers and major users of water all play a
key role in safeguarding against growing risks. Each risk has
to be considered in the context of all the other risks — water
scarcity, as a risk to the WASH sector, cannot be considered
in isolation.*® Each option, when implemented, carries its
own risks, and these must also be considered.

As explored below, addressing water scarcity requires
understanding the many potential drivers of it in any given
context, and how these may change with time. But there
is one critical change we can make to WASH programming
which may be most effective.

45.This note does not detail definitions of risk and associated terminology
(e.g., hazard, exposure, vulnerability and capacity) or the processes that
identify, manage and minimise general risks to programming. It is recom-
mended to review the UNICEF and GWP Publication WASH Climate Resilient
Development: Guidance Note — Risk assessments for WASH for an in-depth

discussion of these issues

That is to increase the climate-resilience of WASH services
and communities, since water scarcity is intimately linked to
climate change. To ensure sustainable, affordable, equitable,
resilient and safe WASH services, UNICEF is working to
ensure that by late 2021, all UNICEF WASH programming
is climate-resilient. This note will therefore be relevant for
designing, implementing and monitoring climate-resilient
WASH programmes more broadly, both for UNICEF, and
the wider sector. The principles and actions outlined below
complement the Strategic Framework for WASH Climate
Resilience, developed by UNICEF and the Global Water
Partnership (GWP), and the publication’s accompanying
Technical Briefs.

A risk-based approach proactively identifies the
pathways that drive water scarcity in a context.
It means actively searching for opportunities and
balanced approaches that will safeguard water
resources, integrating programme interventions
that will improve water security.

4.1 PROGRAMMING
PRINCIPLES FOR
ADDRESSING WATER
SCARCITY

The programming principles outlined below (and given
in Figure 10) should guide the sector’'s efforts to address
water scarcity and protect water resources. They uphold

the principle that, as a basic human right, water sourced for
drinking and basic household use should not have to compete
with other water-use demands.

A risk-based approach — promoting resilient
development

Wiater scarcity presents a risk to WASH programmes and to
wider human, economic and social development. A risk-based
approach addresses water scarcity in any given context by
identifying what drivers are affecting water scarcity — political,

FIGURE 10: WATER SCARCITY PROGRAMME PRINCIPLES AND ACTIONS (DESCRIBED IN SECTION 4 OF THIS DOCUMENT)
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economic, social and/or physical — and develops strategies
to manage critical risks to water supply. The multiple
risk factors that lead to water scarcity should be analysed
as interconnecting pressures — and addressed together.
Although climate change is a critical driver, it should not be
addressed in isolation. Other potential risk factors that may
need to be understood and addressed in conjunction include
population growth, urbanisation, risks to water quality from
upstream activity, competing uses of water (unsustainable
water extraction), poor governance frameworks and
inefficient uses of water (in the WASH sector and others).
Many of these risk factors impact the vulnerability of WASH
services as well as water scarcity: identifying such risks to
WASH services can also be a programming entry point for
increasing resilience in water resource management.
Additional attention must be paid to risks in humanitarian
programming. As part of the humanitarian commitment to
ensure a ‘do no harm’ approach, the WASH sector must
understand the risks to water resources used to respond to
emergencies, and the impact of emergency programming
responses on such resources (for example to protect water
resources from contamination or over-exploitation) as well as
on local, host communities in terms of the volumes, quality
and cost of available services and resources.

@ Valuing water resources

The WASH sector needs to communicate the nature and
urgency of water scarcity to decision-makers to demonstrate
that water is a finite and essential resource that must
be protected, and to promote the human value of water
resources for drinking and basic human use, as well as the
value of healthy ecosystems for sustainable development.
The progressive realisation of the human right to water and
sanitation should guide the actions on water scarcity. This
means stressing that water should always be prioritised for
all, in a non-discriminatory manner, and that basic human
use should be given priority. Such discussions are framed
by UNGA Resolution 64/292, which recognises the human
right to water and sanitation as essential to the realisation
of all human rights. The UN Convention on the Rights of
the Child also states that countries must not restrict a
child’s right to food and water (Article 24). The High Level
Panel on Water (HLP-W) outlined five principles under their
HLPW Principles on Valuing Water which emphasised the
diverse values of water to different groups; inclusivity and
transparency; resource protection; education and awareness
and investment.*6
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While UNICEF and many sector partners have focussed
on the delivery of water services to date, water resource
management has not been a primary area of programming.
This means that collaboration is needed with others engaged
in integrated water resource management (IWRM), to
increase learning, identify gaps and avoid duplication. The
WASH sector could play a greater role in water resource
frameworks, for instance, particularly in protracted
emergencies, where conventional IWRM actors might not be
fully engaged.

Placing greater emphasis on water resources can be
incorporated into WASH programming in both humanitarian
and development contexts. In places where water scarcity
exists, the WASH programming can promote the identification
of potential new areas of water resources. It can also
implement groundwater monitoring, promote alternatives to
drilling new boreholes, explore new approaches on demand
management, as well as develop and implement water
conservation behaviour change campaigns.

@ Managing water sustainably and equitably

Addressing water scarcity means promoting more sustainable
development and understanding access to water as an
element of interconnected development goals.

Demand management is an approach that helps to achieve
sustainability (using water more efficiently can reduce the
need to develop additional water resources), but it must be
equitable. Demand management measures, such as user
restrictions, should be carefully targeted at the wider public,
but should specifically avoid impacting the poorest or most
marginalised users — groups that survive on already-limited
quantities of water. When demand management targets
other sectors’ use of water, including agriculture, VWASH
stakeholders must consider the potential wider impacts. For
example, women are routinely disadvantaged by water use
restrictions, as operators of small-scale horticultural projects
in Africa.” User restrictions must consider the impact on
critical small-scale livelihoods.

The Convention on the Law of the Non-Navigational Uses
of International Watercourses includes articles related to
the equitable and reasonable utilization of international
watercourses*®.

Box 6: What is water demand management?

Water demand management is the adoption of a strategy,
policy or programme to influence more efficient use of water,
either within the water supply system or in consumers’ use
of water.

Typical water demand management activities include:

e Customer/water user efficiency behaviour change campaigns-
Improving physical losses, including leakage in pipelines

¢ Addressing the commercial elements of water supply, including
water volumes billed to customers and reducing ‘non-revenue
water’ (NRW)

¢ Improving tariff modalities

* Developing re-use water (e.g. wastewater treatment and
re-use)

¢ Implementing water use restrictions.

Water demand management approaches have a greater
impact on reducing water consumption when targeted at
specific populations using large quantities of water that can
be reduced; they are likely to be far less effective targeting
marginalised populations which only have access to lower
quantities of water.

As was demonstrated in the Cape Town crisis,*® where
systems are already quite efficient (after years of progressive
improvements), the options for physical water demand
management reduce, increasing the relative impact of
behaviour change campaigns.

Demandmanagementapproaches canprovide the opportunity
to reformulate tariff and subsidies which historically have
negative impacts by, for instance, making groundwater over-
extraction cheaper than investing longer-term in sustainable
water supply. Introducing “smart” tariffs (i.e. those who
use more water pay higher unit costs, wealthier households
cross subsidize vulnerable ones, or cross-subsidizing sectors
paying higher unit costs than households). Such tariffs
can help reduce unsustainable water extraction patterns
(across sectors) and thus ensure the value of water is better
integrated into water use.

4. PROGRAMMATIC APPROACHES TO WATER SCARCITY

@ Partnerships

With a broader programming outlook, there are enormous
opportunities for the WASH sector to expand or form new
collaborations, working with a wider, cross-sectoral range of
stakeholders at all levels to address water security challenges,
as outlined under SDG6a, 6b and SDG17. This could include
working with health, nutrition and education sectors, as well
as between countries, and across catchments, basins and
regions. Different partnerships may include working globally,
regionally and in-country. They could be with a range of
UN organisations, non-governmental organisations, and
community-based organisations working across sectors, as
well as with transboundary entities, river basin authorities,
bilateral donors and financial institutions, to explore and
implement effective approaches to water scarcity.

At a national level, WASH stakeholders can expand their
‘traditional’ partnerships forged with governments, including
decentralised institutions responsible for managing and
supplying water, as well supporting governments'’ transitions
to using re-using wastewater for irrigation. There is huge
potential to collaborate with other sectors to prioritise
groundwater resources for domestic needs, as well as
opportunities for more efficient water use.

Public-private partnerships (PPPs) can be an approach to
improving services, including the planning, construction,
rehabilitation and operation of water supply, effluent treatment
and re-use of wastewater, as well as initiatives to improve
water and energy efficiency. Other opportunities presented
by PPPs include leveraging the scale-up of effective and
innovative technologies.

WASH programmes across the sector will also need to build
capacity so that the complexities of programming in water-
scarce contexts can be fully understood, integrated, learned
from and scaled-up. For many sector partners this will require
a significant investment in capacity building to anticipate and
adapt to the new challenges presented by increasing water
scarcity. In some situations, skills will need to be drawn from
a broadened spectrum of external expertise. This could mean
energy experts supporting the scaling-up of solar-powered
technologies, or water planning experts developing a more
sustainable water supply for current and future conditions, or
hydrogeologists identifying new water resources and future
sustainable yield estimates.
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U A continued focus on WASH acceleration

Support to accelerate progress towards the achievement
of SDG 6 is being galvanized by the Global Acceleration
Framework which aims to deliver quick results at a large
scale, as part of the Decade of Action.

To ensure the required level of progress, the Global
Acceleration Framework is mobilising support to countries
through four action pillars.5°

Regardless of how a household gains access to water, be it
through a household connection or a community water point,
water is needed for a variety of uses to maintain healthy
and productive lives. While households primarily use water
for drinking and hygiene, water supply service providers
also often supply water for other uses, such as small-scale
agriculture, urban gardening, livestock-rearing and small-
scale enterprises.

While the WASH sector’s focus is on the provision of safe and
affordable WASH services, the sector will increasingly need
to understand and contribute to more complex conversations
on resource assessments and to advocate for quantities
for domestic use beyond the minimum required as a basic
human right.

It is also recognised that equitable, climate-resilient WASH
services protect the most marginalised from disasters and
crises, even where water has been in short supply. This
includes specific interventions to provide marginalised
communities with better water services, which are also
more resilient. As a response to the drought in 2016/2017
in Mozambique, hand pumps were converted to solar-
powered water systems, after comprehensive testing of the
sustainable yield and water quality. These systems continued
to operate, even when Cyclone Idai decimated the area in
early 2019. Such interventions also include protecting more
vulnerable communities during more frequent urban water
shortages, ensuring informal settlements with established
access to WASH services continue with their mode of access
throughout periods of shortages — such as during the Cape
Town water crisis of 2018.%

50. The four pillars of the Global Acceleration Framework are: 1) Engage — swi-
ft responses to country requests through leveraged expertise and mobiliza-
tion, 2) Align — coordinated approaches across sectors and actors through
unified strategies and initiatives, 3) Accelerate — unlocked bottlenecks through
five accelerators, and 4) Account — strengthened accountability through joint
review and learning.

51. For more on the Cape Town water crisis, see the UNICEF paper that

accompanies this Guidance Note, Urban Water Scarcity Guidance Note —
Preventing Day Zero.
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4.2 PROGRAMMING ACTIONS FOR ADDRESSING WATER SCARCITY

The table below suggests areas of water scarcity responses,
and describes actions for WASH programming that can

under more than one heading.

help address water scarcity. Risks to programming must
be considered in the specific context, with potential risks to

consider also outlined.

WATER SCARCITY EXAMPLE
RESPONSES ACTIONS
GLOBAL AND Water allocation

REGIONAL advocacy,
APPROACHES  including
transboundary

Strengthening
recognition of the

value of water

Regional water
programming (for

agencies)

50

DESCRIPTION

At the global and regional levels, advocacy promotes agreements that manage shared
waters (aquifers and surface water). Following the principle that drinking water is a human
right and should not compete with other uses of water. Part of the UN charter is to develop
relations among countries, making transboundary water advocacy a key element of the UN
mandate.

Providing on-the-ground evidence, related to impact on children and the most marginalized
to opportunities which address the value of water and sustainable management of water,
such as the High-Level Panel on Water (HLP-W) initiative and the UN Climate Action
Summit.

Strengthening regional cooperation on water to ensure coordinated approaches across the
sector. As coordinated approaches are necessary to streamline best practices, and bring
stakeholders together, a regional programme serves as a means to link country programmes
in shared basins, to promote joint situation analyses and knowledge transfer. Regional
programming is also an opportunity to contribute towards tangible lessons and advocacy

messages to global level agreements that further transboundary water agreements.

UNICEF GUIDANCE NOTE: programmatic approaches to water scarcity

Many of the ‘Example actions’ are inter-linked, and could fall

EXAMPLE RISK
CONSIDERATIONS

(NB: Adjust according to local
evidence and context; assess,
evaluate and re-adjust)

Geopolitical risks, complexity,
high-level legal understanding,
difficulty in changing status-quo

Determining and balancing
trade-offs between sectors

Focus on country-centred
programming; lack of capacity
to contextualise shared learning
and integrate lessons

WATER SCARCITY
RESPONSES

EXAMPLE
ACTIONS

Support to
national
governance
frameworks,
including
regulation

Strategic national

planning

Technical support
to national
governments

DESCRIPTION

Drawing on existing national level partnerships with government, influencing development
of water laws, policies, and governance frameworks that promote the sustainable and
equitable allocation of water. Promoting legally enforceable regulations that inhibit over-
extraction of aquifers and implementing polluter-pays principles or incentives for not-
polluting. The use of the WASHReg tool could contribute to improve regulatory roles and
functions.

Promoting water scarcity solutions into appropriate national strategic planning processes
and policies (including both Water and Climate sector policies and strategies) which set
out national development priorities. Opportunities could include integration into Nationally
Determined Contributions (NDCs), National Adaptation Programme (NAPs) and climate
adaptation processes, and National Economic Development Plans (NEDPs).

The WASH Bottleneck Analysis Tool (WASHBAT) has been expanded to include climate
change, both as a standalone pillar, as well as a cross-cutting theme. Undertaking the

WASHBAT helps the sector understand the main bottlenecks to scaling-up and other
elements that would strengthen the enabling environment and national WASH systems.

Providing appropriate technical advice and guidelines to governments to advise on

appropriate approaches to address water scarcity, including advice on alternative options to
groundwater over-abstraction, either through direct technical support or through helping to
develop appropriate national guidelines. This could include, for example, providing technical

advice on the feasibility of using recycled and treated wastewater as a water supply source.

Review the degree to which the impact of climate change on WASH services are reflected

as national climate priorities in key climate documents, including NDCs and NAPs, as well as

ensuring that climate is reflected in key WASH strategies and plans. Once these gaps have

been identified, provide support to ensure that these are reflected as priorities accordingly.

Capacity building to improve water scarcity programmes and policy. This could include:
climate risk assessments; technology identification; building investment cases; climate
finance opportunities; water demand management; water resource identification;

early warning systems; solar powered water systems; energy efficiency; water re-use;
groundwater monitoring; alternative technologies (including approaches to increase water

retention); or leakage assessments, among other technical areas.
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EXAMPLE RISK
CONSIDERATIONS

Requires high degree
of government priority and
acceptance; risk from changes

in government

Requires high degree of
government priority and
acceptance; risk from changes
in government

Availability of data to inform
changes; capacity (human and
institutional) for change
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WATER SCARCITY
RESPONSES
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EXAMPLE
ACTIONS

Water accounting
influencing
allocation decision-

making

Climate modelling

analysis

Strategic water
resources
assessments at
national, district or

programme level

Situation
analyses including

vulnerability

Water vulnerability
and climate change
risk analysis

Integrating water
scarcity into
preparedness
and disaster risk
reduction

DESCRIPTION

Water accounting helps communicate the status of water scarcity to decision-makers,
developing and promoting data which illustrate aggregate supply vs. demand, either at a
national, city-wide or in targeted (water-scarce) districts. All water accounting quantifies
water resources availability, how water is used (at sub-sector level) and develops balances
of water availability.

Support to development of water resources mapping and monitoring systems, including

groundwater tables and sustainable yield extraction rates in critical regions.

Water accounting requires solid data. This data can be used for advocacy, and to develop
sector targets for water allocation, and links to governance frameworks. It is the basis for
working with authorities on institutional arrangements which oversee and make decisions
on water use. At the local (sub-national) level, attention to local or traditional approaches in

water management is needed alongside formal approaches.

Modelling the impact of climate change on WASH services for different scenarios, analysis
of either general circulation models (GCMs) or other climate models, and local estimates

with the view to developing narratives on impacts of climate change on water scarcity.

Development of water security action plans/ strategies in areas where high water scarcity
is experienced, at the national, district or programme level. This could include setting goals

and action areas, institutional responsibilities and outlining financial requirements.

Opportunities for analysis of the causes and drivers behind water scarcity and climate
change, including unsustainable water policies and poor water governance, should be
integrated into UNICEF situation analysis at different points of the programme cycle.
Vulnerability assessments identifying populations with the lowest levels of service and the
highest risks and vulnerability would strengthen situation analyses.

Water vulnerability and climate change risk analysis would identify the risks for each
country, and the impact on the most vulnerable of climate change and water scarcity, while
simultaneously identifying programmatic solutions (as part of a CLAC —a Climate Landscape
Analysis for Children).

Integrating water scarcity into existing preparedness scenarios for natural disasters (or
other crises, including public health emergencies), as well as political, economic or social
events, or conflict scenarios where water scarcity exists. This could also include developing
preparedness planning for the water shortages scenario in urban areas, and also considering
the anticipated impact of climate change on the water services.

UNICEF GUIDANCE NOTE: programmatic approaches to water scarc

EXAMPLE RISK
CONSIDERATIONS

WATER SCARCITY
RESPONSES

Lack of capacity (human and
institutional) for systems-led
decision-making and data

analytics.

Inadequate funds for long-

term running of systems.

Relies on modelling being
at a level suitable to inform

programming.

Lack of capacity (human and
institutional) for systems-led
decision-making and uptake

of strategic plans.

Lack of capacity to undertake
multi-sectoral analysis;
requires a cooperative
approach across sectors to
be effective

Lack of capacity to undertake
multi-sectoral analysis;
requires a cooperative
environment and approach

across sectors.

Lack of capacity throughout
system, particularly
institutional capacity, to
contribute to reduction of
disaster risk.

EXAMPLE
ACTIONS

Integrating
water scarcity
into conflict and
reconstruction

analyses

‘Hotspot’
analysis in areas
of potential

conflict

Drought
planning and
management
and support to
early warning

systems

Climate-proofing
humanitarian

interventions

Building back
betterin
humanitarian

crisis

Coordinated
approaches

DESCRIPTION

Making the case for sustainable, equitable and resilient water management, including
institutional and governance frameworks, to be built into reconstruction analyses. Using
reconstruction processes to ensure that historical patterns of unsustainable water use

are not repeated.

Where inter- or intra-community tensions or conflict have occurred, analysis could feed

into targeting of water supply with the aim of diffusing or avoiding future conflict.

In regional/national level drought management, support to processes or policies
promoting water scarcity management and drought as complementary approaches. This
could include policy or technical approach integration, or contribution of water scarcity
knowledge and approaches into Early Warning Systems. Where possible, contribution
of water resources management understanding into government decision-making could

help with drought response.

Support to early warning systems could include identification of gaps in monitoring
surface water and groundwater volumes and quality (and addressing these gaps), and
understanding the relationship between these and climate change, as well as other

threats including increasing abstraction and competing demands.

Promoting sustainable options in humanitarian interventions, particularly in protracted
crises, €.g. promoting sustainable supply and efficient water use, and wastewater

re-use.

Introducing the principle of ‘building back better’ in areas affected by water scarcity, in
particular if those crises are the consequence of natural disasters (e.g. droughts).

Promoting coordinated and strategic approaches among critical actors in developing
responses to ongoing water crises, through the WASH cluster, WASH sector

coordination mechanisms, or other cross-sectoral coordination platforms. This could
include developing national level task forces, by collaborating across ministries, UN

agencies and with external stakeholders.
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EXAMPLE RISK CONSIDERATIONS

Requires in-depth community
knowledge and trust building, ability
to understand complexity of political

and social environment.

Requires in-depth community
knowledge and trust building, ability
to understand complexity of political

and social environment.

Lack of capacity throughout system
for planning.

National-level policies must support

risk reduction.

Requires policies, funding and other
requirements to be in place for
longer-term options in humanitarian

programming.

Policy environment supportive of

technological improvements.

Implies acknowledging some level
of past failure, in order to analyse
what has to be different during the

reconstruction/recovery phase.
Requires mechanisms/a receptive

environment for coordination, and
effective uptake of strategies.
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WATER SCARCITY
RESPONSES

WATER SUPPLY
ENHANCEMENT
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EXAMPLE
ACTIONS

Climate-resilient
WASH services

Reducing non-
revenue water
(NRW)

Renewable
energy for water

supply

Reverse
osmosis/

desalination

DESCRIPTION

Identify the risks to WASH services due to climate change and water scarcity now and
in the future, and identify technologies (low-carbon where possible) and approaches to
mitigate and adapt to these risks. Investment in technology and approaches that ensure
access to climate-resilient water supply and WASH services, so that year-round access is
available including during drought periods. Solutions vary according to context; in some
cases this may include accessing deeper aquifers, and in others could be through water
efficiency measures. In all cases, relevant environmental and social safeguards must be
followed.

Once the risks associated with climate change have been identified and solutions
proposed, a climate rationale can be developed to scale-up climate-resilient solutions
across the sector.

Programmes could support utilities to reduce water losses in the network due to leakages
by repairing infrastructure. Introducing water metering and smart water networks can

help to identify levels of NRW, as well as promote more efficient water use.

Where a sustainable power supply from the grid presents a challenge (i.e. irregular supply,
limited access in remote locations) the use of renewable energy, including solar, can be
promoted. The transition from diesel-based generators to renewable energy sources can
contribute to reducing emissions in the sector, and in many cases offers a more reliable
supply that can, if designed properly, continue to operate after extreme events which

may cause an interruption to the grid supply. Renewable energy, where the sustainable
yield is sufficient, can also support the construction of multiple use water systems which
can provide water to communities, schools and healthcare facilities and contribute to

livelihood opportunities.

In some areas, where water resources may be highly mineralised and brackish/saline, or
along water scarce coastal areas, there may be few alternatives other than desalination.
While this technology is very expensive and requires significant energy, the impact can
be reduced where renewable energy is used, and where the by-products are disposed

of safely. As this technology continues to develop quickly, the desalination process is

becoming more efficient and more cost effective in terms of operational costs.

UNICEF GUIDANCE NOTE

programmatic approaches to water scarc

EXAMPLE RISK CONSIDERATIONS

Requires funding and available
capacity to obtain, operate and
maintain technologically advanced

solutions.

Requires long-term operation
and maintenance/ sustainability
arrangements for advanced options.

Political obstacles — preference
for capital-intensive supply

enhancement options instead of
efficiency enhancement options.

Lack of capacity and funding
available for introduction of NRW
— possibility of PPP integration and
technical quality control.

Theft of key components of

renewable energy systems.

Limited service support for
renewable energy in rural areas
where the market is at an early

stage.

Volatile/rising energy prices (where

not connected to solar systems).

By-product (e.g. brine) management
and disposal.

WATER SCARCITY EXAMPLE

RESPONSES ACTIONS
WATER SUPPLY Rainwater
ENHANCEMENT harvesting

Water storage

enhancement

Urban water
source
enhancement
and

safeguarding

Wastewater
treatment and

re-use

Disaster
planning
for water

shortages

DESCRIPTION

Rainwater harvesting, on a large scale in urban areas, can be encouraged to reduce
water consumption and complement existing water sources. For example, rooftop
rainwater harvesting systems can be used to supplement drinking water or to supply

other water needs (e.g. flushing toilets, gardening).

The process of capturing and storing water as a ‘buffer’ is important in all contexts — to
compensate for increasing rainfall variability. Promoting methods that retain water and
recharge groundwater aquifers (i.e. sand dams, managed aquifer recharge) can reduce
vulnerability to increased rainfall variability. See GWP/UNICEF WASH Climate Resilient
Development Technical Brief: Linking Risk with Response: options for climate resilient
WASH for more details.

Supporting utilities to plan urban water supplies, and safeguarding urban water
resources. This could include support to integrated planning approaches that support

a long-term vision and actions that support catchment water management, such as
clearing excess vegetation to improve stream flow into water supply sources, and
improving forestation on catchments. In the long-term, support to city-wide planning
for supply enhancement and targeting the most marginalised (for more information, see
UNICEF's Global Framework for Urban WASH; and Urban Water Scarcity Guidance Note

— Preventing Day Zero.

Treating urban effluent is vital in order to protect water resources from contamination
and protect public health. Actions can include planning for financial resources to achieve
the capital investment and long-term running of sewerage collection, and support to
capital development of wastewater (including support to wastewater policy, where
required). Once treated, wastewater can be re-used for a variety of uses from low- to

high-value purposes, depending on the water quality levels after treatment.

Support to utilities to develop disaster planning for urban water shortages which could
include development of multi-phased disaster plans and a suite of policy and demand

management options to introduce in the event of water shortages. More on this can

be found in the accompanying UNICEF Guidance Note Urban Water Scarcity Guidance
Note: Preventing Day Zero.
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EXAMPLE RISK CONSIDERATIONS

Policies/regulations must be in place

to promote uptake.

Lack of technical capacity available
to inform approaches.

Systems required for ongoing
monitoring and long-term

functionality.

Limits due to storage, and
contamination risks.

Technical risks, possibility

of contamination.

Risks to long-term maintenance
and management of systems and

functionality.

Lack of capacity throughout system
to enable strategic long-term planning
and action.

Lack of capital funding and long-term

funding risks.

Policies and regulations in place
to support technology development
and specific policies for re-use.

Risks relating to contamination of the

environment and public health risks.

Lack of capacity throughout system
including funding available for
planning and action in the event of

crises.

National-level policies must support
risk reduction.
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https://www.gwp.org/globalassets/global/about-gwp/publications/unicef-gwp/gwp_unicef_linking_risk_with_response_brief.pdf
https://www.gwp.org/globalassets/global/about-gwp/publications/unicef-gwp/gwp_unicef_linking_risk_with_response_brief.pdf
https://www.gwp.org/globalassets/global/about-gwp/publications/unicef-gwp/gwp_unicef_linking_risk_with_response_brief.pdf
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EXAMPLE
ACTIONS

Water efficiency
and water use

campaigns

Support to
developing tariff
frameworks

Support

to identify
climate finance
opportunities

Building the
investment case
for sustainable
WASH services

DESCRIPTION

Awareness-raising and behaviour change activities around water conservation, targeted
at schools and at the wider public, aiming to reduce household consumption and
wastage of water. In some countries, this may involve campaigns on building public trust
in the quality of network-provided water, which is of a very high standard. In some of
these same countries, households pay significant amounts for bottled water, yet there

is enormous public resistance to any changes in the tariff structure to ensure adequate
revenue for operational costs, as well as instilling a sense of value of water.

In collaboration with other sectors (e.g. food and nutrition), awareness and action on
water and energy efficiency processes and technologies could reap enormous benefits

in terms of water consumption.

Furthermore, food choices through demonstration of virtual water needed for food
production can also increase awareness and deter the growing of crops with high water

needs. Awareness could also be raised to reduce food wastage, as part of any action.

Support initiatives to provide better pricing of water services, which balance
affordability considerations, with environmental sustainability and social inclusion
aspects being considered, and inclusivity objectives. Use of smart metering and

technological improvements to supply systems that can inform tariff settings.

Support to undertake an assessment of what projects have been funded by the main
climate funds to strengthen the resilience of WASH services in-country or in the region.

Support to develop investment cases and studies on the cost of not investing.
Highlighting the economic and social benefits for resilient WASH services, to leverage
more investment in climate-resilient and water-secure WASH services from the national

government, the private sector and international financing institutions.

UNICEF GUIDANCE NOTE: programmatic approaches to w

EXAMPLE RISK CONSIDERATIONS

Requires in-depth knowledge of
target audience and trust building,
and the ability to understand
complexity of environment to

introduce changes in behaviour.

Reliance on cross-sector partnerships

on water and food campaigns.

Risks related to unintended
consequences of tariff setting.

Lack of capacity for full cost
recovery where poverty levels are
high, and inequalities in vulnerable
groups’ access of services due to
affordability.

Can require a level of advanced
technology, so can be affected lack
of funding, and lack of capacity to
operate and maintain technologies
(e.g. smart meters, etc.).

ater scarcity

WATER
SCARCITY
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WATER SAFETY
PLANNING
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EXAMPLE ACTIONS

Develop potential
projects to increase
the climate
resilience of WASH

services

Water safety
planning from
catchment to

service

Sanitation safety

planning

Nature-based

solutions

DESCRIPTION

Support the development of concept notes and proposals to mitigate and adapt to

impacts of climate change on WASH services for a range of funding instruments.

Development of mapping and planning for water risks at the catchment level, with the
objective of protecting valuable water resources. Water safety plans can proactively
address risk management, providing the tools for urban and rural areas. Once threats are
identified, actions can be taken through governance frameworks, including regulation as
part of strengthening the enabling environment. Water Safety Plans can be a good tool to
evaluate risk and protect catchment areas.

Sanitation safety planning, taking a similar approach to water safety planning, will
become increasingly necessary to avoid negative impacts (health and environmental)
associated with wastewater treatment and re-use.

Nature-based solutions (also known as ‘green solutions’) use or mimic natural processes
to improve the management of water resources. Nature-based solutions offer great
potential to protect water sources, including recycling and harvesting water, and
protecting watersheds. Wetlands provide high-level water treatment, like deposition,

nitrification and anaerobic digestion of organic waste, and processing of excess nutrients.

visit: WHO | Water safety planning

4. PROGRAMMATIC APPROACHES TO WATER SCARCITY

EXAMPLE RISK
CONSIDERATIONS

Political and economic risks
related to highlighting major
pollution sources in catchment

areas and river basins.

Requires effective regulatory
system to be in place to ensure
mitigation is possible; requires
ability/mechanisms to develop
inter-sector solutions, and the
willingness/capacity for good
practice uptake.

Requires effective regulatory
system to be in place to ensure
mitigation is possible; requires
ability/mechanisms to develop
inter-sector solutions, and the
willingness/capacity for good

practice uptake.

Requires effective regulatory
system to be in place to ensure
mitigation is possible; requires
ability/mechanisms to develop
inter-sector solutions, and the
willingness/capacity for good
practice uptake.
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https://www.who.int/water_sanitation_health/water-quality/safety-planning/en/

4.3 FINANCING FOR WATER SCARCITY

To ensure sustainable access to safe water services now
and in the future, large-scale investments are required at
all levels, from the provision of climate resilient services,
to water resource management and a strong enabling and
regulatory environment. The resources for investments of
such a scale, and the necessary timeframes, are beyond
the capacity of national governments and the WASH sector
alone. However, the benefits of such investments are equally
enormous and long-term. Building the investment case, in
social and economic contexts, is a first step, and one which
can highlight the vast array of benefits for sustainable water
resource management and service delivery, across multiple,
interconnected sectors.

Although water management generates a mix of public
and private benefits, as well as reduced water risks, many
of these benefits cannot be easily monetised®® and may
appear abstract to investors and donors. Investments in
water security also comprise a very wide range of activities;
investing in a wastewater treatment plant is very different
from financing demand management activities that influence
behaviour change. At the same time, the range of potential
financial sources is also diverse, each with their own
mandates, investment objectives, risk appetites and liquidity
needs.®* While some projects are small and context-specific,
transaction costs might be high, making innovative financing
models initially more challenging to scale up.%®

Increasingly, pooled investments and the innovative use of
a range of financing instruments, with inputs from national
governments, the private sector, financial institutions and
development agencies, offer a number of opportunities.
Co-financing of these with climate funds are also another
option. To date however, the WASH sector has not been very
successful in mobilising climate finance for WASH projects.
This is for a number of reasons, including the low visibility of
WASH as a national climate priority in key national climate
strategies and plans, including the Nationally Determined
Contributions (NDCs) and the National Adaptation Plans
(NAPs) (or the earlier iterations as National Adaptation Plans
of Action). Another factor for the relatively low amounts
of climate funds invested in the WASH sector is the poor
formulation of a sufficient climate rationale to directly link
the impacts of climate change on WASH services to the
proposed solutions, often instead listing ‘business as usual’
interventions. There are a vast array of WASH interventions
for both mitigation and adaptation actions which can attract

53. OECD, 2018
54. Ibid
55. Ibid
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both climate and private sector finance and can lead to more
efficient, cost-effective and reliable service delivery.

The GWP and UNICEF The GWP/UNICEF Strategic
Framework for WASH Climate Resilient Development offers
a methodology to systematically identify the current and
future risks posed by climate change to WASH services, and
the identification, implementation and monitoring of solutions
to mitigate these risks. Integrating climate resilience into the
analysis of risks to WASH services includes risks associated
directly water scarcity, including changes in recharge, as well
as water demand.

Once the risks and solutions have been identified and agreed
upon by the sector, both at national and sub-national levels,
the climate rationale can be established. This forms the
basis of any proposal for climate financing. Mobilising the
sector on the various options for climate finance, as well as
the associated requirements, investments and resources
required, is critical to both manage expectations and identify
which financing instruments.

The WASH sector has an enormous role to play to convene
the broad range of stakeholders to identify the future and
projected climate change impacts and associated risks and
solutions, and to ensure that these are reflected in key national
climate priorities. As the NDCs are only revised every five
years, the timing for the revision of these is critical. While the
timeframe for the NAPs is longer, the extensive consultation
process can be quite complex. Prior to 2019, there were
few examples of where the WASH sector had been actively
involved in the development/revision of NDCs or NAPs.
However, this has changed over recent months, and is set
to scale-up considerably. The inclusion of climate-resilient
WASH services as a national climate priority is important for
many reasons, including the allocation of domestic budgets
and resources, as well as it being a key investment criteria for
a number of the major climate funds.

One of the other reasons for the relatively low success rate
of WASH projects for climate financing has been the inability
of the WASH sector to understand and speak the language
of their climate counterparts. This is particularly evident in
the poor development of climate rationales, and the sector’s
limited grasp of the investment criteria for the major climate
funds. While this is evolving, the WASH sector needs to
rapidly embrace climate financing as a possible co-financing
mechanism, and to accept that the sector needs to expand
its partnerships, associations with different line ministries
and ways of working. An important first step is to undertake a
comprehensive stakeholder analysis of who is doing what in
the climate sector at a national level, and to identify possible

UNICEF GUIDANCE NOTE: programmatic approaches to water scarcity

synergies and relationships, including with the National
Designated Authority (NDA), as well as the respective
ministries responsible for climate and the environment.

Whether climate financing is an option or not, a pipeline of
projects to address water scarcity should be developed,
including benefit cost analyses and costs of inaction studies.
Programme options, and the risks associated with them,
should be evaluated in the light of available evidence. Cost
considerations, both capital and longer-term operations, as
well as the environmental impact and energy requirements,
may effectively eliminate a range of technological solutions.
For example, some high-income countries may choose
desalination as a viable option, despite its high capital,
operational and energy costs, as well as its potential
problems with management of associated by-products
(highly concentrated brines, or hypersaline water generated
during treatment). More appropriate options in other contexts
could be to: identify new areas of groundwater; identify
and rehabilitate leaking water infrastructure; institute large-
scale storm water management and groundwater recharge;

4.PROGRAMMATIC APPROACHES TO WATER SCARCITY

implement large-scale water conservation campaigns, or the
re-use of water on a large scale, to conserve groundwater for
more critical uses.

Appropriate reforms and significant improvements in sector
efficiency (including energy) can be made at a much lower
cost than supply enhancement and can be implemented in
parallel to larger, capital-intensive projects that contribute
to sustainable development pathways over the long-term.
Large-scale investments in WASH infrastructure need to
consider the initial capital costs, as well as the funds required
to ensure the proper operation and maintenance systems, and
modalities, for the long-term. This also requires that revenue
is generated which covers the costs to deliver and maintain
the services, which are both equitable and which instil a
sense of value associated with water. The role of a strong
regulatory authority in this capacity is critical, supported by
implementing strategies which contribute to water security.
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CONCLUSION

Water scarcity affects the quantity and quality of available
water resources. Reduced water quantities and compromised
water quality have major implications on the life, health,
development status, opportunities and futures of children,
and their families, and the scale of this is enormous. The
drivers of water scarcity are highly diverse and many of these
drivers are outside of the WASH sector.

Household water supply is threatened in situations where
water scarcity leads to competition between water uses —
for example, between urban water use and agricultural water
use, or between communities, regions and countries. When
access to water is under threat, water scarcity can amplify
tension, conflict and displacement, with the poorest and
most marginalised suffering the worst consequences. Water
scarcity undermines the sustainability of WASH services,
and is increasingly a barrier to achieving the targets set out
in the SDGs.

The number of children affected by water scarcity, and
the impact on their current and future lives necessitates a
paradigm shift in thinking, approaches, partnerships and
financing to address water scarcity, at all levels, from service
delivery to the enabling environment. Despite the many
challenges posed by the scale and increasing intensity of
water scarcity, there are also enormous opportunities open
to the WASH sector to collaborate with new partners within
WASH and across other sectors, and to implement measures
which can reduce water scarcity, while ensuring progressively
better services which can be sustainable, resilient, affordable,
equitable and safe, for both water and sanitation.

Programmatic interventions comprising a mix of political,
technical and behavioural actions will be more effective than a
strategy consisting of one single intervention, such as supply
enhancement. If water scarcity is not addressed strategically
and aligned with other issues, including inequality and
governance, and well as with other sectors, programmes
will be caught in a permanent response scenario, such as
drilling deeper boreholes or water tankering, which results in
a continuous cycle of water supply implementation.

The first step to addressing water scarcity in WASH
programming is to understand that the reasons for it are
varied, and that they will differ in every context. In order to
take programmatic action, the WASH sector must therefore
take steps to understand the drivers, both now and in the
future, as well as the extent of water scarcity, in relation to
local, national and regional contexts.

This Guidance Note has explored those drivers and illustrated
the principles and actions that are needed to address them, if
we are to succeed in taking the action necessary to address
water scarcity effectively.

The benefits of a well-functioning, sustainable WASH sector,
which realises the human right to water and sanitation are
clear — as are the threats to that goal from water scarcity. The
WASH sector, and key water stakeholders, must do all they
can to address those threats and build a water-secure future
for every child and their families.
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ANNEX A

This Annex illustrates some of the many ways that the
impacts of water scarcity can affect children and youth.%¢

The impacts of water scarcity on children’s survival and
long-term development prospects are wide-ranging. Direct

impacts come from the lack of access to drinking water, and
indirect impacts from other factors, such as rising levels of
water-related disease due to poor water quality, and reduced
access to nutritional food. Most of the direct impacts from
water scarcity on children stem from increasingly frequent
water cut offs, shortages and general variability of water
supply, including during drought periods. The impacts of
water scarcity on children are outlined below.

IMPACT

CHILD DEVELOPMENT,

EDUCATION AND
NUTRITION

IMPACT
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TREND

e \Water scarcity may exacerbate conflict or fragility, amplifying tensions where there
are pressures on resources. There are growing incidences of urban water shortages
leading to violence and unrest.

e \Water scarcity is a driver of localised conflict in regions where resources are scarce.
In arid regions, access to land and water is critical for the livelihoods of pastoralists and
agro-pastoralists and conflict occurs between these groups when water is scarce.

e Conversely, compounding tensions and fragility make it harder to address water

issues, and cause additional challenges in providing sustainable water services.

e \Water scarcity could become one of the main drivers of displacement in the future,
becoming more frequent due to drought or competition over scarce resources, leading

to conflict.

e Heightened public health risks emerge when water scarcity combines with a lack of
sanitation and hygiene. People who suffer from water shortages and variable water
supply are more likely to access water from unsafe sources that are contaminated with
harmful bacteria, and be subject to viruses that proliferate where there is a lack of
sanitation.

e |n urban areas, water is needed for sewage systems to work, and where water is
not available it can lead to a breakdown in sanitation. Where treatment of wastewater
is low, much of the untreated sewage contaminates valuable water resources. A lack
of water often affects hygiene, as households who are forced to get by on reduced
quantities may reduce attention to children’s hygiene (e.g. bathing, handwashing).

e Qver-extraction of groundwater —a common response to water scarcity — can lead
to higher concentrations of harmful minerals and radioactive elements which may be
prevalent in geological formations in deeply accessed groundwater .

EFFECT ON YOUTH AND CHILDREN

Water scarcity-induced conflict and fragility reduce
access to education, healthcare and other essential
services. Instability has a negative effect on
psycho-social and physical child development, and
experiences can affect lifelong health and learning
abilities.

Fragility can heighten water scarcity,
disproportionately affecting children’s access to water

even further.

As women and children make up a large proportion of
displaced populations, they will be the most vulnerable

to increasing levels of displacement.

Children, tasked with securing water during these
periods, take on larger risks to obtain water. They take
dangerous risks when they are tasked with collecting
water when it is scarce, having to walk long hours in
search of water, putting them at risk of exploitation,

violence or death.

Contaminated water resources are threats to
children’s health through increased incidence of

diarrhoeal disease and other water-borne diseases.

A lack of water affects sanitation as water is needed
for sewerage systems; at the household level, reduced
water quantities force a reduced attention to hygiene.

Health risks in children occur as a direct consequence
of the higher concentrations of fluoride found in deeply
accessed groundwater, (e.g. skeletal fluorosis can
cause permanent disability in children).

TREND

eWater scarcity could become one of the main drivers of displacement in the future,
becoming more frequent due to drought or competition over scarce resources, leading

to conflict.

 Recent research suggests that the conditions experienced in water-scarce
environments impair long-term child development. Severe drought is related to
stunting, and arid, low-income countries with poor governance and political instability
are identified as areas where drought could have the largest effect on child stunting.
Evidence demonstrates the long-term consequences of water shocks (i.e. droughts) on
children, with data from rural Africa showing that women born during severe droughts
bear the marks throughout their lives, growing up physically shorter, receiving less
education and becoming less wealthy.

e \When water scarcity leads to the drying up of traditional water sources, water must
be collected from alternative sources at longer distances — reducing the opportunities
for children to enrol, attend and participate in schools, detrimentally affecting their
future prospects. When the livelihoods of families are negatively affected by water
scarcity (reduced productivity and increased costs), households must make difficult
choices about alternative sources of income, including taking children, particularly girls,
out of school.

e Alack of water can lead to inadequate washing facilities and sanitation in schools,
which can act as a particular barrier for girls” attendance, especially if they feel unable
to manage their menstrual hygiene in an effective, safe and healthy way.

e Children need adequate nutrition to survive and thrive, and water is the key to
nutrition and food security. Food production will need to increase by 60 per cent by
2050% to meet the needs of a growing population, and agriculture requires massive

water resources.

e There is a strong link between water scarcity, and economic growth and job creation
with 78% of the global workforce in jobs that are highly dependent on water. The links
between water, jobs, living standards and the local economy are fragile in developing
countries which are local hotspots’ of water-related economic stress.

¢ \When money is available, families pay inflated rates for reduced quantity and quality
of water from private water suppliers, increasing their vulnerability. If they cannot afford
these prices, coping strategies for survival become more harmful, including selling
assets, arranging migration of family members, and increasing the time and effort taken
by women to meet household water needs.

EFFECT ON YOUTH AND CHILDREN

Water scarcity affects children’s ability to thrive in
the long term. The consequences of water shocks on

children can last throughout their lives.

Water scarcity leads to reduced educational
opportunities for children, particularly for girls.

Water scarcity is a threat to children’s nutritional

security, during a critical period in their lives.

Limiting opportunities for jobs and economic growth

affects the future prospects of children and youth.

Water scarcity and youth unemployment are root
causes of migration, both inter-regionally and from

rural to urban settings.

Increasingly harmful coping strategies which
vulnerable families enact in response to water
scarcity have drastic effects, making already

vulnerable populations more vulnerable.
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ANNEX B -
ADDITIONAL
RESOURCES

This Guidance Note is accompanied by the Impact of Water
Scarcity on Children in the Middle East and North Africa
Region (internal UNICEF guidance) and the, which outlines
suggested actions to address increasingly frequent and
severe water shortages in urban areas and small towns.

Below are some further resources that can be used in
conjunction with this document.

MENA paper

e UNICEF Global Framework for Urban Water, Sanitation and
Hygiene

e UNICEF/GWP Global Water Strategic Framework on WASH
Climate Resilient Development

e UNICEF Programming for Sustainability in Water Services
— A Framework

e UNICEF WASH Bottleneck Assessment

e UNICEF Water Game Plan

e UNICEF Water Security For All

e Urban Water Scarcity Guidance Note — Preventing Day Zero
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https://www.unicef.org/documents/global-framework-urban-water-sanitation-and-hygiene
https://www.unicef.org/documents/global-framework-urban-water-sanitation-and-hygiene
https://www.gwp.org/en/WashClimateResilience/
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https://www.unicef.org/wash/files/Programming_for_Sustainability_in_Water_Services_A_Framework.pdf
https://www.unicef.org/wash/files/Programming_for_Sustainability_in_Water_Services_A_Framework.pdf
https://washbat.org/
https://www.unicef.org/documents/unicefs-water-game-plan-universal-safe-and-sustainable-water-services-all-2030
https://www.unicef.org/reports/water-security-for-all-2021
https://unicef.sharepoint.com/_forms/default.aspx
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