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The international community is at an important juncture, as it is engaged in an intense debate on the future of the development

agenda at the conclusion of the Millennium Development Goals in 2015.

This worldwide dialogue takes place against a backdrop of poverty, increasing economic and social inequities, and global
environmental changes. With failure no longer an option, we must build upon the lessons and successes of the Millennium

Development Goals, recognise the importance of our environment for prosperity, and catalyse sustainable economic growth.

While the post-2015 agenda will be defined at the global level its success, however, will be realized at national and subnational
scales. Thus, in deliberations, attention must be paid to potential disconnects between what we must achieve as a global society
and how these goals can be implemented effectively, efficiently, and in a timely manner on the ground. While this implementation
has to accommodate national development priorities, a coordinated and integrated response must guide evidence-informed

decision-making, trans-sectoral planning and policies, full cost accounting and economies of scope and scale.

UNU-INWEH and UNOSD, together with our partners at the Global Water Partnership and McMaster University, have
undertaken an analytical exercise to identify what implementation to achieve proposed Sustainable Development Goals
(SDGs) will look like at the country level. This initiative directly builds upon a global assessment of the role of water in
sustainable development that we concluded in 2013. Findings of this country-based study, combined with the underlying
evidence are presented in this policy brief.

Through a series of country case studies, expert opinion, and evidence synthesis, the report explores the critical role that
water plays (including sanitation and wastewater management) in sustainable development; current disconnects between
some national development plans and the proposed SDGs; opportunities for achieving sustainable development through

careful water management; and, implementation opportunities.

It is our anticipation that this report fills a critical gap in understanding the complexities associated with water resources and

their management, and also provides substantive options that enable us to move forward within the global dialogue.

Jong Soo Yoon Zafar Adeel

Head of Office Director

United Nations Office United Nations University Institute for Water,
for Sustainable Development (UNOSD) Environment and Health (UNU-INWEH)
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Summary for Decision Makers

Effective management and provisioning of drinking water
and sanitation are the most critical ingredients for sustain-
ability and development. Water is necessary for human life
and well-being and is a key element of all human industry.
Changing circumstances with respect to water cascade
through the environment, every sector of every economy, and
all social and political systems around the world. The global
water crisis is not that there isn't enough water on Earth to
meet all needs; it is a crisis of there not being enough water
where we want it, when we want it, of sufficient quality to
meet these needs. As described here, sustained shortages
will increase intra-community and inter-sector competition

over water, which can lead to conflict

An in-depth analysis of ten countries shows that the
implementation of water and sanitation-related SDGs
is an expeditious and cost effective way to achieve
sustainable development. Prosperous countries will be
those with planned access to enough water for food, cities,
industry and nature. This report highlights the growing global
divide between those nations that have well-managed water
supplies, sanitation facilities and wastewater and those that
that are unable to manage their supply-demand equation.
Improvements in water governance and management are
essential to close this divide and offer a means to sustainably
meet the growing societal and environmental demands within

and between nations and across multiple economic sectors.

The increase in the global wealth gap has implications for
sustainable water management and sustainable devel-
opment more broadly. As long as there are governments,
corporations, and individuals out to protect only their own
interests, wealth will continue to be ill-distributed, financial
resources will remain inadequate, and vulnerable populations
will continue to bear inequitable costs and consequences.
Large economic engines held to have the greatest develop-
ment benefits, such as the extractive resources sector and
prioritization of large scale dams, have proven over time to
come at sometimes great expense to both environment and
society. This is exacerbated by, and contributes to, social in-
equalities as, for example, when large numbers of people are

relocated or exposed to health hazards.

Access to WaSH and the level of WaSH services has a sig-
nificant impact on the health of individuals and therefore
on the health care system and broader economy. It is ironic
that the need to deal with the impacts of a lack of basic
services actually increases expenditure in other sectors and
categories; for example it usually costs more to get water
from informal private providers, health costs increase because
waterborne disease is more prevalent, and the potential for
human productivity is compromised. While WaSH is critical
for public health, it plays a contributing role in many develop-
ment issues, as in the case of maternal and infant mortality,
and infection control more broadly. Progress in WaSH is
reflective of the relative investments which it attracts, with
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sanitation and hygiene lagging drinking water investments.
In the spirit of “leave no-one behind”, it is acknowledged
that inequities exist, with vulnerable groups including public
schools, girls, Indigenous Peoples and specific geographic
regions within countries, however currently there is a lack of

quantitative targets to address equitable access to WaSH.

In many instances, water pollution leads to lack of suf-
ficient-quality water. When finite water availability is
reduced by the volume that is so polluted that it is unfit
for other uses, the volume remaining may not be sufficient
to meet domestic consumption needs, satisfy energy and
food demands, and at the same time support industry
and growth. A clear example of this is the more than one
billion people who are estimated to have access to improved
drinking water sources and yet not to drinking water of
sufficient quality for consumption. Use of appropriate
sanitation and wastewater management interventions is the
first step to protecting source water quality and reducing
water quality degradation. Another critical requirement is
management of harmful agricultural runoff. Improvements
can be achieved through education and outreach, enforced
regulations and incentives. Valuing waste as a resource is one
such mechanism for ensuring collection and offsetting capital
and ongoing costs, but it must be undertaken in a manner
that protects human health. Treating wastewater prior to
discharge or for recycling purposes can decrease operating

costs for water treatment.

Changes in the composition of the atmosphere resulting
in climatic instability; deleterious land use and land cover
change; and, changing demographics, especially in low
and middle income countries, have led to changes in
weather patterns and the distribution of water over
space and time, inviting questions as to whether there
will be sufficient water to support increases in demand.
It has been argued that we are in a new geologic epoch
called the ‘Anthropocene’; an era of unprecedented human
influence on Earth system function. The global population
is expected to reach over 9 billion by 2050. In addition to
expanding urbanization, demographics are shifting as the
number of people impacted by environmental degradation,
natural disasters, conflict, and diminished livelihood options

grows. Ninety percent of the world’s young people live in

developing countries. In other regions a growing proportion
of the population will be considered elderly. Both groups —
youth and the elderly — will require special consideration
to ensure that water-related targets are achieved equitably.
This is in addition to other vulnerable groups such as women,

Indigenous populations, and the physically disabled.

True sustainability may be forever beyond our grasp if
we do not do the right thing now. If we want a sustainable
world by 2030 we have to catch up with, and reverse, global
poverty before population growth and Earth system changes
further destabilise our already weakened global economic
outlook and make implementation of sustainable develop-
ment goals unaffordable yet even more imperative. Develop-
ment will not have to be simply sustainable. It will have to
be restorative. It must also be recognized that the manner
and rate at which water moves through the global hydrologic
cycle are changing. Current risk assessments were built on
confidence in relative hydrologic stability that may no longer
exist. For example, the warming of our climate has altered
the fixed envelope of certainty within which we anticipated
natural phenomena to fluctuate. The results are being experi-
enced through increased droughts, floods and other extreme
climatic events, which affect the ways in which we live.

Water-related disasters, climate change/disruption, and
social and economic development are inextricably linked.
Not only do floods and droughts disproportionately impact
the poorest and the marginalised in any society, they also
exacerbate vulnerabilities and widen social inequality while
at the same time slowing or even reversing economic growth
and development. An increase in the frequency, intensity,
and duration of extreme weather events brought about by
human-induced changes in climate increases the number of
people and the value of the infrastructure and property in
harm’s way globally. Thus a target for reducing water-related
disasters is critical not just for ending poverty by 2030 but for
the achievement of all other post-2015 sustainable develop-
ment goals.

More comprehensive evidence-based information
on weather and climate and the larger relationship
between water and people, coupled with enhanced data

management can make sustainable and equitable universal



access to services and resources possible. In turn this will
lead to greater inclusion in decision-making at the watershed
level, which is the fundamental unit for good governance
and management of water. More inclusive decision-making,
with the right people at the table at the right time, will result
in greater popular support for water policy reform, more
effective policies and increased investment leading to greater
private sector engagement with confidence in investment
leading to further economic growth. More efficient public
and private sector water use will lead to greater national
and global water food and energy security, and measurable
disaster risk reduction which will enhance national, regional
and local adaptability and resilience in the face of climate

disruption.

Every country must be willing to take sustainable devel-
opment seriously by committing funds and supporting in-
stitutional resources and tools to the cause — including
a major realignment of national economic priorities
where needed. Now is the time to redress the imbalances
that have perpetuated in the name of unsustainable
economic growth. This will require that nations develop new
mechanisms for transferring and sharing not only money,
but also knowledge, data, technology, and “soft” solutions
which have been proven in different contexts. Engagement
of the private sector is critical in this transfer of technologies
and know-how. Incubation hubs are needed to innovate and
modify proof of concept responses so that they can be trans-
ferred into different contexts. Improved data collection and
management systems are required that ensure availability of
accurate, verifiable qualitative and quantitative data, when
needed, to all bone fide partners at a level of detail required
to be useful and used to inform water policy and practice. The
improved data systems that are needed to achieve broader

sustainability are now available.

The ten-country analysis in this report demonstrates that
ambitious SDG targets being proposed must be matched
by the requisite human, technological, institutional, and
financial capacity. In the water sector in particular, individual
and institutional capacity is not keeping pace with what is
needed to meet and deliver these SDG targets, especially as

it pertains to collection, management, and analysis of data.

There is a significant mismatch between the investments that
are needed to implement post-2015 sustainable develop-
ment goals and the financial resources that are available to
do so, demanding that existing available financial resources
are used more efficiently and strategically. Waste and graft,
which can be as high as 30 % of investments in the water
sector, must be eliminated. Improving underlying pre-condi-
tions for development and growth will make nations in need
of sustainable development investments more attractive to
existing and potential new donors and better qualify them
to take advantage of innovative new financing mechanisms.

In many of the countries analysed in this report, com-
prehensive national water assessments have not been
undertaken to date and, based on the expressed capacity
gaps, cannot be undertaken until capacity improves.
Ultimately, the pressing question to be answered is how
nations can incorporate water into sustainable development
frameworks in ways that remain achievable and which adhere
to the principles of universality, equity, and sustainability. A
lack of comprehensive national monitoring systems, analysis
capacity, and capacity to develop reliable predictive models
based on common principles all hinder this. As such, it is
difficult to see how a global SDG structure can “take into
account national realities, capacities and levels of develop-
ment as well as respecting national policies and priorities”

without outside assistance in improving capacity.

The balance between environment, human security, and
economic viability will need to be articulated in a manner
which holds all nations accountable for helping one
another achieve the highest global standard for sustain-
able development, does not tolerate compromise, yet
provides flexibility on the mechanisms by which to achieve
those outcomes. The need for integration between water
and other sectors emerged in this process as an essential
pillar of sustainability, requiring complementary and/or inter-
connected targets. Divergences between individual country
priorities and SDG targets on issues such as water quality
and water-related hazards present an additional challenge
for setting and meeting targets, but compromise could

undermine the end goal of sustainable development.
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GAPS AND OPPORTUNITIES IDENTIFIED THROUGH COUNTRY CASE STUDIES (APPENDIX Il1)
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Ultimately, if multidimensionality of water is accepted
and enabling environments are established to support
financing and implementation of SDG solutions, it will be
possible to close the gap between promise and practice
in the management of global water resources. To optimise
water and sanitation, a two prong approach to implemen-
tation is necessary. First we must catch up with existing
problems and then get ahead of them. Even if money were
no object, a critical barrier to implementation is identifying
solutions to problems which are appropriate within physical,
social, cultural and economic contexts, affordable and, sus-
tainable in terms of operation, maintenance and replace-
ment requirements. It is no longer acceptable to plan for,
or finance, capital expenditures without due consideration
of the full financial and social lifecycle costs and impacts
associated with operation, management, maintenance, and

replacement.

10

The cost of not leaving anyone behind is a critical con-
sideration articulated through the country case studies
to ensure necessary implementation mechanisms are
in place. Facilitating dialogue that connects bottom-up
country-level contributions to top-down global goal setting
is critical for ensuring that the resources required exist and
that implementation mechanisms are in place. Ultimately,
everyone bears the burden of the moral and fiscal imperative
to deliver on SDGs within a defined timeframe. If the develop-
ment is to be sustained, serial market failures and economic
collapses, Earth system change, and climate disruption must
be recognised as a triple threat to human wellbeing and
social and political stability. It is imperative that these goals

be achieved during the prescribed timeframe.



RECOMMENDATIONS

National governments must make sustainable
advancements in water, wastewater, and
sanitation management, supported by a
dedicated and independent arm’s length
water agency, a high level policy priority.

Decisions for managing water at all scales must be
evidence informed, accounting for the multiple roles,
uses, and demands on water and disposal of human
waste and wastewater, as well as the way in which

the distribution of water resources is changing, and
expected to continue to change over time and space.

Governments and all economic sectors must
eradicate corruption through the establishment
and implementation of clear and defined
anti-corruption protocols, with meaningful
consequences when the protocols are breached.

Capacity development must be nested within,
and form a pillar of, institutional reform at all
scales within a country, with an emphasis on
transferable skills that can be used for sustain-
able development across all areas and goals.

Governments, supported by relevant stakeholders,
must commit to timely and transparent monitoring
and reporting on SDG indicators to monitor progress
and hold the global community mutually accountable.

There must be a national commitment to universal
access to WaSH, linked to waste treatment and
management, delivered through nationally coordi-
nated and monitored multi-stakeholder response
while recognizing and realizing the value in human
and animal waste and wastewater wherever possible.

The world must identify, recognise, and account
for water needs for planetary bio-diversity based
Earth system function and national governments
must commit to ensuring continued viability and
level of provisioning and regulating functions.

National water governance and management

must include a requirement to balance supply
and demand at the at the sub-basin level for
sustainability and disaster risk reduction, while
recognising and protecting downstream users.

Common disaster risk reduction targets need
to be formally incorporated into post-2015
water- and sanitation-related sustainable
development goals. These targets must permit
the tailoring of actions to national realities.

The agriculture sector must be held accountable for
water use efficiencies and other system efficiencies
which limit water demand while maintaining or
increasing productivity, ensuring that women and small
scale farm-holders are provided with the knowledge
and technology to be able to play their part, thereby
increasing income above poverty thresholds.

The energy sector must be held accountable for
water efficiencies in energy and a transition to
clean energy, including hydropower, which does
not compromise water quality, environmental
integrity, community access, or disaster mitigation.

Water-dependent companies have a key role to
play in financing and implementing sound water,
sanitation and wastewater management strategies
and must step up to the plate or risk significant
losses. This is no longer simply corporate social
responsibility but sound economic strategy.

National governments, multi-national corporations,
and international institutions must work

together to identify and implement strategies to
equitably free up available existing resources.

Current expenditures must be more efficient,
freeing up and increasing returns on existing
resources through integration of inter- and
intra-sectoral activities that take advantage

of economies of scope and scale.

Subject to rigorous due diligence, national
governments must identify, explore, and utilise
new and emerging financial sources.
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Sustainable Development, Water,
and the Global Circumstance

The year 2015 will be critical for humanity. United Nations
member states are set to agree on the Sustainable Devel-
opment Goals (SDGs) that will guide social, environmental,
and economic policy for decades to come. Of all our
natural resources, water underpins sustainable development
more than any other. Water is necessary for human life and
well-being and is a key element of all human industry. The
management of water is therefore the sine qua non of sus-
tainability. Changing circumstances with respect to water
cascade through every sector of every economy, and all

social and political systems around the world.

Building upon “Catalysing Water for Sustainable Develop-
ment and Growth”!, which raised the question of "how
we articulate water within sustainable development at the
global level while remaining achievable at the national
level”, the purpose of this report is to examine the current
and future narrative within the context of national priorities
and development plans as they relate to water resources,
WaSH (water, sanitation, and hygiene), wastewater, water for
ecosystem services, water for economic activities, and water
governance. Utilising information from ten countries around
the world and expert consultations, the report examines i)
potential disconnects between current national water status
and planning and the proposed SDGs; and, ii) implementa-
tion needs and financing mechanisms currently anticipated
at the national scale. These findings are used to articulate

pathways forward towards implementation of SDGs at the

national level by framing water as the entry and focal point for
sustainable development. To this end, the report is intended
as a resource for national SDG negotiators, implementers,
and other sectors in order to aid understanding of the cross-
cutting role and nature of water in social and economic

development, and environmental management.

It is common to hear that water is essential for

life on Earth. Without its meaningful and effective
preservation, our ability to grow, advance and
sustain ourselves, as a species, will grind to a halt.
This project represents a conscientious attempt

to bridge a critical knowledge gap, one which
must be crossed if our broaching of sustainable
water strategies and actions are to succeed, for
without understanding how water is used, we may

never fully comprehend how it can be saved.

(Canada consultation, 2014)
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1.1. WATER AS A FOUNDATION FOR
ECOLOGICAL STABILITY, DEVELOPMENT,
HEALTH, AND HUMAN WELL-BEING

A strong link has been demonstrated between water
resources development and economic development. Indeed,
the Catalysing Water report highlights this dual role of water
as a resource and a sector in its own right. As such, it is a
right and a commodity, a necessity for human health and
wellbeing and a key ingredient for economic productivity.
Sensitivity to external pressures coupled with increasing
scarcity and competition for its use puts water governance
and management at a critical juncture as the world comes

together to determine the post-2015 agenda (Figure 1).

The linkages between water, the environment, people, and
the economy depend upon the level of national development
and the water demands of priority sectors of the economy.
As such, water management policies and strategies vary
depending upon water supply, the degree to which social
needs have been met, and the needs of individual economic
sectors. Improvements in water governance and management
can enable change, but only if a sustainable balance between
the social and environmental demands on the resource
and the needs of each economic sector is achieved. This
is reflected in the recent report on the Role of Water in EU
Development Policy? which called for the “mainstreaming of
water into relevant policies and initiatives related to agricul-
ture, energy, environment, health, education, gender, peace
and security...”. In this manner, raising the prominence of
water in the development agenda can catalyse sustainable

growth, thereby reducing poverty.

Historically, water development has consisted of large scale
engineered solutions, such as large dams, reservoirs, canals,
irrigation works, and water and wastewater treatment plants.
Such infrastructure has improved lives and livelihoods through
provision of electricity, secure drinking water supplies, and
increased agricultural productivity, while at the same time
reducing the effects of natural disasters such as floods
and droughts. The benefits of industrial development and
increased health and prosperity have, however, often been at
the expense of the environment and individual communities.

But there are also other infrastructure challenges. High cost,

14

centralised water systems have proven to be a liability with
vast amounts of buried infrastructure “hidden” out of sight
and out of mind. These assets, and their degradation over
time, constitute an infrastructure deficit that has not been
taken into account when costing water. Consequently,
unmet costs of infrastructure maintenance and replacement
now pose a significant financial liability and burden on
municipalities, state governments, and ultimately, end users.
Getting the right balance between institutional capacity,
infrastructure, and operation and maintenance is essential for

sustainable development.

ater is fundamental to
all other development
and has important explicit and
implicit inter-linkages, making
them mutually supportive.

(Bangladesh consultation, 2014)



FIGURE 1: TARGETS THAT RELY ON ACCESS TO WATER RESOURCES

Land degradation

Urbanisation

Climate change

WATER IN THE WORLD WE WANT — CATALYSING NATIONAL WATER-RELATED SUSTAINABLE DEVELOPMENT 15



Emerging and currently underdeveloped economies have
an opportunity to leapfrog this traditional development
trajectory by learning the lessons from previous develop-
ment pathways and through an awareness of the benefits
of combined soft- and hard-ware approaches to water
governance and management practice. In this way, not only
are economic advancements realised, but other benefits
accrue through the protection and enhancement of economi-
cally valuable environmental services and optimised human
productivity, which together constitute the true essence of
sustainable development. With the world poised to adopt
a new agenda of sustainable development, developing
economies are afforded a comparative advantage in making
the leap to a truly sustainable future, while, at the same time,
developed economies have an opportunity to adopt leading

edge approaches to sustainability.

Achieving water-related sustainable development will require
broad partnerships, not only between all economic sectors,
but also within the water sector itself. In addition to partner-
ships and alliances for financing, knowledge transfer and
technological advancement, it should be emphasised that
monitoring, and data collection and interpretation (including
statistical analysis) form an essential foundation for imple-
menting sustainable solutions and monitoring and evaluating
meaningful change. This requires that policy, research, and
practice are not seen as separate functions, but rather as
integrated and coordinated so that they inform each other

and the larger common good.

Water has always played a key role
in economic development, and
economic development has always been

accompanied by water development.

(Pakistan consultation, 2014)

1 The third Finance for Development Conference will be held in Addis Ababa, Ethiopia in July, 2015.
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1.2 FROM RIO TO NEW YORK: THE EVOLUTION

OF THE SUSTAINABLE DEVELOPMENT IDEAL

In 1992, the world came together in Rio de Janeiro, Brazil,
and committed to Agenda 21 (Appendix |) with the goal of
addressing the interconnected environmental challenges
of global warming, pollution and biodiversity and, social
challenges of poverty, health, and population growth and
mobility. For the turn of the millennium, a new set of goals
were articulated that focused on poverty reduction. The eight
goals, with associated targets, focused on education, mal-
nutrition, gender equality, maternal health, child mortality,
infectious diseases, the environment and global partnerships,
and embodied basic human rights to health, education,
shelter and security. Drinking water, sanitation, and water

resources management fell under MDG 7 — the environment.

As the lifespan of the Millennium Development Goals
(MDGs) approaches its end, the global community has begun
its dialogues on how to build upon the achievements and
momentum established by the original goals. The direction
of this post-2015 agenda was catalysed by the United
Nations Conference on Sustainable Development (Rio+20),
which took place in 2012. The importance of expanding
and refining global development goals to include not only
poverty reduction, but also a sustainable balance between
social development, economic growth, and environmental

integrity was recognised by the UN General Assembly.

The outcome document from Rio+20, “The World We
Want", prompted a series of parallel dialogues and processes
including that of the Open Working Group and public consul-
tations under “The World We Want 2015". These culminated
in the UN Secretary General's report “The Road to Dignity
by 2030"3. Attendant broad consultative processes led
towards specific water-related dialogue, the outcomes of
which included the Joint Monitoring Programme’s WaSH
goal and targets, which was rolled into the UN Water's rec-
ommendations on “Securing Sustainable Water for All"4.
These processes and recommendations are detailed in the
Catalysing Water report® and are underpinned by high level
discussions in 2014 on the role and importance of data® and
financing mechanisms’.



1.3. TAKING STOCK AND MOVING FORWARD

Since the start of the MDGs, over 2 billion people have
gained access to improved drinking water sources’. However,
this metric does not provide commentary on the quality of
water accessed, or the continuity of access. If water quality
is included as a metric, the real number of people without
access to safe water would be almost 2 billion.® The metric
also masks inequalities; geography, gender, and economic
status, which all affect access. A similar pattern is seen in
access to sanitation. However, in real numbers, access to
improved sanitation lags that of drinking water, with 2.5 billion
people living without access to improved sanitation. With
a billion people still defecating in the open, the sanitation
target is probably the most off track of all MDG targets. From
a water management perspective, approximately 80% of
countries are changing water management policies, but all

are in various stages of planning versus implementation.’

Overall, progress in both WaSH and water management are
reflective of the relative investments which they attracted.
According to a 2014 report™®, two thirds of countries
recognised the human right to drinking water and sanitation.
While this improvement reflects strong political will, there is
a general trend towards limited national capacity to define
targets and to plan and implement water-related aspirations.
This is coupled with insufficient national financing, particularly
for operation and maintenance, even while overseas devel-

opment aid to the water and sanitation sector has increased.

Despite the progress made underthe MDGs, a number of short
comings need to be addressed in moving into the post-2015
era. The first is the focus on developing economies. SDGs
will clearly be global in scope, adhering to the principle of
“common but differentiated responsibilities” as all countries
have a role to play in reducing inequities and putting people
and the environment at the centre of development. A second
is the failure to deal with inequalities, which has led to the
call for SDGs to “leave no-one behind”. One legacy of the
MDGs is that those left unserved tend to be marginalised
individuals and / or populations for whom providing access
may mean higher unit costs and a diminishing rate of return
on investments. Even with an emphasis on prioritisation of
the unserved, there is no guarantee that loss of those services
and subsequent development reversal will not occur by way

of natural disasters and subsequent water, energy, and food

insecurities.

Finally, there is a need for co-emphasis on water management
for social and economic development and for ecosystem
function in order to overcome the mistaken prevailing view
that development cannot occur except at the expense of
the environment. While attempts were made to address the
broader lack of integration across MDG goals, the absence
of joint monitoring metrics and formal targets for meeting
multiple MDGs prevented this from being realised. This gap
can be addressed through “nexus” thinking and the inclusion
of dimensions of economic growth, social development,
and environmental management within and between goals
and targets. More importantly, it emphasises the need for
mutually reinforcing targets and compound indicators that
demand the simultaneous achievement of more than one
goal to achieve success. In this way, it is possible to catalyse

1)

action that appropriately reflects the “universal, integrated,
and transformative nature of a sustainable development

agenda” as called for by the UN Secretary General™'.

Moving forward, several sets of descriptive principles have
been put forward to guide SDG development, articulation,
and measurement. These principles have been characterised

as follows:

»  Global, universal, and sustainable;
»  Context-specific and evidence-informed;

»  National ownership, priority setting,
and means of implementation within a
framework of international solidarity;

»  Action-orientated, measurable, achievable,
and easy to communicate;

»  Time-bound;

»  Emphasising poverty reduction, inequalities,
rights, demographic dynamics, governance,
economic growth, conflict, and climate
change and disruption; and,

»  Multi-scale, multi-stakeholder partnerships.

With a view to achieving this end, the UN Secretary General
has proposed six essential elements that need to be
integrated into implementation of all sustainable develop-
ment goals: people, dignity, prosperity, justice, partnership

and planet.™
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FIGURE 2: SIX TARGETS OF THE SDG WATER GOAL

‘ Universal and equitable access to safe and affordable drinking water
‘ Access to adequate and equitable sanitation and hygiene for all

‘ Increase water-use efficiency across all sectors, address water scarcity

‘ Implement integrated water resources management at all levels

‘ Protect and restore water-related ecosystems

‘ Improve water quality by reducing pollution and wastewater treatment
‘ Support developing countries in water and sanitation related activities

Support participation of communities for improving water and sanitation

Given the role of water as a key natural resource underpinning
social wellbeing, economic prosperity, and environmental
integrity, water is central to sustainable development and
therefore must be placed at the centre of the post-2015
process (Figure 1). While the essential role of water in
development is often recognised, its importance is not
always measured, acknowledged, evaluated, and accounted
for. While not always a central factor, aspects of water tend
to have a contributing role in many development issues, as in
the case of maternal and infant mortality, and other instances
where WaSH access plays a critical role in public health and
in disease and infection control. One of the criticisms of the
MDGs is that they decoupled water and sanitation access
from other targets and from health targets in particular. To be
successful, SDGs must leverage the different roles of water
into economies of both scope and scale, in areas as diverse
as food and energy security, public health, and the growth
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of water-reliant economic sectors. That leverage must be
applied in a manner that aids in management of trade-offs,

risks, and uncertainties.

The adoption of a water SDG is an important first step to
recognising the fundamental and implicit role of water in
sustainable development, as articulated. The proposed water
SDG comprises a diverse range of targets (Figure 2) and water
is explicitly incorporated into a range of other goal targets,
including management of waste, and health and well-being
(Figure 3). Furthermore many more targets indirectly relate to
achievement of the water goal, including ensuring efficiency
of water use in industry and agriculture (Figure 4).



FIGURE 3: SDG GOAL TARGETS THAT EXPLICITLY INTEGRATE WATER
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FIGURE 4: INDIRECT LINKS BETWEEN WATER AND OTHER SDGS
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The World We Have

Water cannot simply be defined discretely as a substance,
resource, or sector, as it has often been described in the
past, in attempts to simplify explanation of its uses and
importance. While it appears to us as a substance, its
substance is representative of the larger cycle through which
it flows, lubricating all life processes, animating civilisa-
tions, and energising economies in ways that make life both
possible and meaningful. Water comes to us simultaneously
as both a substance and a system, a larger hydrologic circum-
stance that cannot be ignored by examining water in any of

its singular forms.

The threat of a global water crisis is often mischaracterised as
a lack of enough water to immediately meet all of humanity’s
diverse needs. The crisis is not that there is not enough water
on Earth to meet all needs; it is a crisis of there not being
enough water where we want it, when we want it, of sufficient
quality to meet these needs. Five conditions of water scarcity
have been identified: physical, economic, institutional,
managerial, and political.”® The fact that access to water can
be impacted upon by so many external factors emphasises
the vital interconnectedness to larger Earth system functions

and societal wellbeing.

Systems theory, originating in biological sciences and analysis
of ecosystem functions', has been applied to both physical
(e.g. the Earth) and non-physical (e.g. urban) systems to

explain inter-relationships, equilibrium, and function®™. The

ater connects several

socio-ecological,
economic, and geophysical
systems at multiple scales
and hence constitutes a

“global water system”."”

Earth is a physical system in which everything, except energy,
is contained within its boundaries. Solar energy drives the
hydrological cycle which in turn determines where, when,
and how much precipitation falls. In this manner fresh water
should be viewed not just as a substance, but as a flow of
mass, energy, and biochemical constituents through and
between ecosystems and between the land surface and the
atmosphere. Direct and indirect benefits of liquid water, water
vapour, snow, and ice are realised across countries and across
ecological and political boundaries, making productive and
meaningful lives and livelihoods possible. Water is also both a

mediator and transmitter of climate change and its impacts.
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However, the Earth is more than simply a physical system
and more accurately described as a coupled socio-physical
system'®. Another characteristic of systems is that they scale,
or nest, one within another. Thus our global system is made
up of individual and overlapping ecosystems, large scale
planetary cycles such as hydrologic and carbon cycles, and
socio-political systems. Nested within these larger systems
are river basins, the minimum unit at which water can be ef-
fectively and sustainably managed. As a result, the global
water crisis spans multiple scales. With changes in planetary
energy conditions affecting the global hydrologic cycle,
weather and precipitation patterns are changing over space
and time. These changes compound the cumulative impact of
millions of local scale water issues which, in most cases, could
be resolved through better water management. Instead,
however, many of these local problems are being exacer-
bated by further climatic instability, land use and land cover
change, and changing demographics. The global system is
placed under greater and greater pressure as populations
grow, migrate, urbanise, and becomes more prosperous. The
need to grow more food, produce more energy, and increase
luxury goods production will drive ever greater demand for
water. The consequences of these trends include a need to
grow 70% more food to meet population projections and
changing diets as a result of increasing prosperity’. The
ultimate consequence is that, by 2030, demand for water
could be 40% greater than supply available®.

It is challenging to predict the ways in which widespread
human pressures are changing natural systems due to complex
interactions and feedback between many processes. However,
some researchers have suggested these changes may lead
to "tipping points,” where the Earth will transition to a new
state as a result of human disruptions of biological systems.?’
Humans have shaped the Earth’s processes to such a degree
that some have argued for a new geologic epoch called the
"Anthropocene”??; the era unprecedented human influence
on Earth system function. In response to these enormous
changes, some researchers have worked to identify “planetary
boundaries” that must be maintained in order to avoid negative
outcomes.? These discussions highlight the importance of un-
derstanding the range of water and water-related challenges
facing diverse human populations in order to ensure that
actions to mitigate these changes, including the process of

working towards ambitious SDG targets, is equitable for all.
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2.1. POPULATION GROWTH AND MIGRATION

Most studies cite population growth as the principal driver
of increases in the global demand for water. Although there
are uncertainties surrounding future population projections,
research shows that the world population is likely to grow
by 30% between 2000 and 2025 and by as much as 50%
between 2000 and 2050.** The Earth's population growth
passed 7 billion in 2011% and is expected to reach over 9
billion by 2050%. This growth has occurred disproportion-
ately in low and middle income countries, where birth and
death rates are high, as well as in urban centres, as many
people migrate to rapidly growing cities to seek economic

opportunities.

At a minimum, the fact that the global population is expected
to grow at such an exponential rate invites questions as to
whether there will be sufficient water to support population
increases of this magnitude. The concern becomes more
urgent when it is recognised that nearly all of this growth will
occur in developing countries, many of which had inadequate
or barely adequate supplies to support population levels that
existed in 2000. In 1995, 450 million people lived in countries
that were either deemed water scarce, in that they did not
have adequate water supplies to meet the basic needs of
their population, or water stressed, in that they did not
possess adequate water supplies to meet the needs of all of
their people for at least part of the year.?’

Even if populations do peak as some studies predict, many
critical changes in the world’s population are occurring that
will impact the implementation of a water SDG goal. As
countries experience rapid urbanisation and the attendant
growth of urban slums, providing water and sanitation services
to households will require greater infrastructure investments
and greatly enhanced service capabilities. As population
growth slows and regions experience improved economic
circumstances, the size of households is expected to shrink
while the number of households increases. Connections and
service points for water and sanitation, whether centralised
or decentralised, will need to keep up with this change in
household structure. In addition, 90% of the world’s young
people live in developing countries®, while in other regions
a growing proportion of the population will be considered

elderly. These groups will require special consideration to



opulation has

increased about
3-fold between 1965
and 2013, putting
enormous economic
and environmental stress
on the system... It is
unlikely that Singapore’s
urbanisation trend
will reverse; on the
contrary, it is actually

expected to continue.

(Singapore
consultation, 2014)

ensure that water-related targets are achieved equitably.
In addition to expanding urbanisation, demographics are
shifting as the number of people impacted by environmental
degradation, natural disasters, conflict, and diminished
livelihood options (often as a result of increased water stress)
grows. Many such environmental refugees are migrating to
other countries and regions, placing burdens on infrastructure
and water resources and health systems in the host areas.
Piggy backing on the movement of people, water-related
infectious diseases can migrate into new regions and find

ecological niches which favour their spread and endemicity.

2.2. LAND USE AND LAND COVER CHANGE

The expansion of agriculture and food production to
ensure food security for growing populations is significantly
impacting terrestrial and aquatic ecosystems. Deforestation
to create agricultural land degrades ecosystem services and
contributes to greenhouse gas emissions. Intensive agricul-
tural practices also lead to ongoing loss of soil quality and
quantity, and cause changes in the physical properties of
soils that can reduce water infiltration and increase runoff.
Decreased water infiltration and groundwater over-extrac-
tion can deplete aquifers, upon which so much agriculture
depends, to the point of exhaustion. Increased runoff brings
about its own set of challenges, including soil erosion and
loss of soil nutrients as well as contaminant and nutrient
outflows from agricultural land, which is the basis of large
scale eutrophication of lakes and watercourses worldwide.
Eutrophication has recently been identified as one of the
most pressing environmental issues facing humanity in the
21% Century.?” Land use intensification is frequently linked
to a loss of natural habitats including vital wetlands, while
farming marginal lands can facilitate the emergence of
infectious disease. These trends are expected to continue,
as many regions face growing demands for food and others
implement food security measures through policies of self-

sufficiency.

In countries with relatively rapid economic growth, the need
to develop water resources for irrigation, energy, urban
areas, and industry is negatively affecting ecosystem services
provided by rivers, lakes, wetlands, and aquifers. There is no
standard prescription for achieving a balance between de-
velopment and conservation of the natural environment, but
understanding of the relationship between ecosystems and

livelihoods and the likely consequences of change is critical.

2.3. HYDRO-CLIMATIC DISRUPTIONS

Our climate is changing as a result of changes in the composi-
tion of the Earth’'s atmosphere which is altering the energy
balance of the planet. Rising mean land and sea surface tem-
peratures are affecting established global oceanic and atmo-
spheric circulation patterns which in turn determine weather.
Perhaps the most immediately visible evidence of climate

change, however, is its effect on water in its various forms.
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These effects include:

»  Changes in the extent, duration, and distribution
of global snowpack and snow cover;

»  Loss of glacial ice, sea, and lake ice and
diminishment of ice caps and ice sheets;

»  Changes in intensity, frequency, duration, and timing
of precipitation and therefore wet and dry seasons;

»  Increased evaporation rates;

»  Increased frequency of deep and
persistent drought; and,

»  Increased capacity of the atmosphere to
carry water vapour, resulting in heavier
rainfalls and more frequent flooding.

As a result, all current water management challenges will
be compounded in one way or another by climate change.
It will be important for decision-makers to understand how
context-specific climate change impacts will cascade through
all water-dependent sectors, with ramifications for food and
energy security, livelihoods, and human wellbeing, regardless
of levels of current prosperity and political stability. However,
the most vulnerable will continue to bear the greatest burden,
given that they possess the fewest resources to personally
mitigate the potential impacts associated with changes in the
manner and intensity with which water moves through the
hydrologic cycle.

Past and projected climate change means that we can no
longer rely on predictable weather patterns.® This historical
predictability, known as relative hydrological stationarity,
is why we expect that winters will be cold and summers
hot; that rainy seasons start in the same month every year;
that melt from winter snow will always contribute roughly
the same amount of water to rivers; and, that in temperate
climates, rivers will rise so high in the spring and fall so low in
autumn. Stationarity provides the certainty that is needed to
build houses to withstand winds of a certain speed, s