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Human Settlements
Key Messages
• Cities and towns account for more than 70% of global GDP and many are facing complex and
interrelated challenges including population growth, resource constraints, degraded environments
and increasing climate uncertainty.
• Sustainable Development Goal 11 aspires to “Make cities and human settlements inclusive, safe,
resilient and sustainable”. Water has a direct impact on the resilience and liveability of cities.
• Water must be managed in a more integrated and adaptive way. Reorienting the existing
infrastructures, institutions and capacities towards an integrated water management approach is the
key challenge for developed cities.
• Developing cities should try to avoid the pitfalls associated with the traditional approach to urban
water management that is segmented, linear and narrow in focus, whereby water is sourced and
conveyed into cities through large infrastructure, and wastewater and stormwater are swiftly
channelled out of cities and into receiving waterways.
• There is no one clearly definable problem and hence no one big solution. Instead, there are many
small, mutually dependent problems and solutions involving multiple sectors and disciplines that must
be tackled as systems, or as systems within systems.
• Integrated water cycle management provide long-term water security via holistic socio-technical
management of the urban water cycle, using an integrated mix of policies, community engagement,
urban planning and centralised and decentralised infrastructure to deliver water services, protect
and enhance the health of receiving waterways, reduce flood risk and create green public spaces that
capture and clean water.
• So far been limited progress towards implementing and mainstreaming the alternative, integrated
water paradigm.
• A ‘leapfrogging’ pathway is a particularly promising option for developing cities, that are not yet
‘locked-in’ to the traditional mono-functional and single-purpose infrastructure and institutions. This
enables developing economies to skip over inferior, less efficient, more expensive or more polluting
technologies and proceed directly to the implementation of more multi-functional, integrated and
sustainable approaches.
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The Challenge and its link to the SDGs
Introduction
The world is currently in the midst of an unprecedented transition from rural to urban areas, with 54% of
the world’s population currently living in cities and towns – human settlements collectively referred
to as ‘cities’ herein. This number is expected to rise to around two thirds of the global population by
2050.1 Further, cities around the world are grappling with complex and interrelated challenges including
population growth, resource constraints, degraded environments and increasing climate uncertainty.
Effectively addressing these challenges requires reforming the current urban water management
approach, instead moving towards a framework that not only delivers essential water services but
enhances the sustainability, resilience and liveability of urban areas more generally.
This alternative paradigm of water management has emerged in scientific, policy and practice domains
and is embodied in concepts such as Integrated Water Cycle Management (IWCM) representing a
vision for contemporary water servicing based on principles of flexibility, diversity and integration.2
Related concepts include Water Sensitive Cities (Australia)3, Low Impact Development (US), Sponge City
(China), Active, Beautiful and Clean Water (Singapore) and Sustainable Urban Drainage (UK and Europe).
The IWCM vision is to provide long-term water security4 via holistic socio-technical management of the
urban water cycle, using an integrated mix of policies, community engagement, urban planning and
centralised and decentralised infrastructure to deliver water services, protect and enhance the health of
receiving waterways, reduce flood risk and create green public spaces that capture and clean water.
More generally, IWCM recognises that integrating water planning with broader urban planning and
design of land development, and the principles of resource regeneration, can help deliver a range
of objectives critical to the liveability of a city, including resilience to extreme events, mitigation of
urban heat, increased biodiversity, public green space, healthy waterways and vibrant communities.
The socio-technical dimension is fundamental to addressing challenges that are often referred to as
‘wicked problems’ - problems that are characterised by incomplete information, contradictory and
changing requirements that are often difficult to recognise, and solutions often resulting in unintended
consequences. The IWCM approach helps address broader issues critical to the SDGs, such as
environmental stewardship, intergenerational equity, population health and wellbeing, and infrastructure
and social resilience to climate change. This represents a significant departure from conventional urban
water management approaches.

1 United Nations, Department of Economic and Social Affairs, Population Division (2014), World Urbanization Prospects: The 2014 Revision (ST/
ESA/SER.A/352).
2 OECD (2016), Water Governance in Cities, OECD Studies on Water, OECD Publishing, Paris; Pahl-Wostl, C. (2015), Water Governance in the
Face of Global Change, Springer International Publishing, Switzerland; Prime Minister’s Science Engineering and Innovation Council (2007),
Water for Our Cities: Building Resilience in a Climate of Uncertainty.
3 The National Water Initiative (COAG 2004) defines Water Sensitive Urban Design as ‘the integration of urban planning with the management,
protection and conservation of the urban water cycle that ensures that urban water management is sensitive to natural hydrological and
ecological processes’. Water Sensitive Cities is the outcome of water sensitive urban design. http://www.coag.gov.au/meetings/250604/
iga_national_water_initiative.pdf.
4 Water security is defined as the capacity of a population to safeguard sustainable access to adequate quantities of 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. http://www.unwater.org/topics/watersecurity/en/
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The Evolution of Urban Water Management
To effectively address the emerging challenges in water management in cities, it is instructive to first
understand the historical evolution of urban water management regimes (i.e. infrastructure and
institutions). Traditionally, urban water has been managed in a technocratic way, based on principles of
predictability and control. Brown et al. (2009) investigated the evolution of urban water management
in cities over the last 200 years and considered a series of sustainable futures perspectives.5 As shown
in Figure 1, they developed a typology of six dominant water management regimes that represent a
nested continuum of socio-political drivers and service delivery responses, i.e. water supply, sewered,
drained, waterways, water cycle and water sensitive cities. This framework has been used to inform the
development of many urban water management strategies in Australia, (notably Water for Victoria6,
South Australia’s Water for Good7), and internationally (e.g. Asian Development Bank (2013)8).
Figure 1: Evolution of Urban Water Management Regimes

(source: Asian Development Bank (2013) adapted from Brown et al 2009)

The first three regimes represent the historical development of water servicing in response to the need
to provide (i) clean and reliable water supplies, (ii) better public health outcomes and (iii) protection
from flooding. In these regimes, water services are provided through large, centralised infrastructure
and the associated yet siloed administrative/governance systems managed on the community’s behalf
by utilities. The corresponding urban water infrastructure in almost all developed cities exhibit these
characteristics, with low community water literacy9 and urban water services largely invisible and typically
taken for granted.
Managing the water cycle in this segmented and linear way, whereby wastewater and stormwater
are swiftly channeled outside of the city and into receiving waterways, has given rise to a range of
unintended consequences, including environmental degradation.

5 Brown, R.R., Keath, N., & Wong, T.H.F. (2009), ‘Urban water management in cities: historical, current and future regimes’, Water, Science and
Technology, 59(5), 847-855.
6 http://delwp.vic.gov.au/water/a-new-water-plan-for-victoria
7 www.environment.sa.gov.au/files/.../water/water-for-good-full-plan.pdf
8 http://www.adb.org/sites/default/files/publication/30190/asian-water-development-outlook-2013.pdf
9 http://watersensitivecities.org.au/are-australians-water-literate/
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This overwhelming demand on natural capital has left many cities with a reduced environmental capacity
to assimilate and process pollution, which in turn compromises water supply security (especially for
downstream urban environments) and urban liveability. The existing legacy of environmental damage
is especially problematic, with the majority of developed cities characterised by an ecological footprint
much larger than the physical footprint of the city.10 These challenges are further exacerbated by rapidly
increasing urban population that is not well supported by aging infrastructure and inadequate ongoing
investment in its augmentation, and the unpredictable and diverse nature of climate change impacts,
causing drought in some places (e.g: many Australian, Indian and Brazilian cities etc in recent times)
and severe flooding in others (e.g: the recent floods in Jakarta, Chennai, Houston, cities in Great Britain,
just to name a few).
The next two regimes, the Waterways and Water Cycle cities, reflect the response of urban water
systems (particularly in the developed world) to new challenges and socio-political drivers characterised
by increasing community demand for enhanced liveability, the need for a more ‘regenerative’ response
to water resources management in cities, and the emerging need for building stronger resilience to
increasing uncertainties brought about by climate change and a shifting global economy.
In the Waterway City, cities improve environmental quality and the ecological health of waterways
through initiatives such as restoring waterways from concrete drains to a more natural form (e.g. the
naturalisation of a 3km section of Kallang River at Bishan Park in Singapore11, and the ‘daylighting’ of the
Cheonggyecheon Stream in Seoul, Korea12).
In the Water Cycle City, the emergence of “limits to growth” in terms of reduced water supply security
and environmental assimilative capacity requires cities to diversify water resources and manage
sources of environmental water pollution (wastewater and stormwater) as alternative resources
(e.g. groundwater replenishment with treated wastewater for Perth13, and stormwater harvesting for
Los Angeles14). These solutions typically involve expensive infrastructure retrofits.

The Urban Water Management Challenge
In the face of increasing complexity and uncertainty, static water management and infrastructure
planning approaches are no longer appropriate.15 Many of the responses to emerging 21st century
challenges are continuing to rely on the entrenched technocratic approaches of the 20th century, in many
cases perpetuating existing institutional regimes and conventional water management approaches,
rather than adopting more integrated, decentralised and innovative place-based options. Typically, many
cities are simply expanding the capacity of existing water infrastructure to maintain levels of service for
an increased population, as exemplified by the £10b Thames Water sewer tunnel upgrade.16 Ironically,
many cities in the developing world are striving to attain these outdated 20th century solutions, evident in
the manner in which multilateral agencies typically structure water infrastructure loans.
Responding to current water management challenges while delivering increased sustainability and
resilience in cities demands a shift to more dynamic, integrated, flexible and adaptive water management
frameworks. The National Water Commission of Australia (2011) describes the future urban water
sector challenge as enhancing the sector’s “effective contribution to more liveable, sustainable and
economically prosperous cities in circumstances where broader social, public health and environmental
10 World Wildlife Fund (WWF) (2014), Living Planet Report, WWF International, Switzerland.
11 http://news.asiaone.com/News/Latest+News/Singapore/Story/A1Story20120317-333972.html
12 http://www.preservenet.com/freeways/FreewaysCheonggye.html
13 http://www.watercorporation.com.au/water-supply-and-services/solutions-to-perths-water-supply/groundwater-replenishment
14 http://www.planetizen.com/node/86562/las-water-supply-increasingly-relying-management-stormwater
15 Milly et al (2008), Stationarity is Dead: Whither Water Management? Science Vol. 319, Issue 5863, pp. 573-574
16 http://www.theguardian.com/environment/2014/nov/27/london-super-sewer-branded-waste-time-money
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benefits and costs are clearly defined and assessed.”17 Transforming conventional urban water
management approaches and moving towards the IWCM vision is the key challenge. The nexus between
urban liveability and urban water management is explained by Johnstone et al (2012)18 using a societal
needs framework – from basic existence needs to higher-order self-actualisation and growth needs;
the former being related to physical and material needs as covered by the UNWater definition of water
security, and the latter related to social interaction, socio-environmental relationships and cultural
connections to water. “Liveability” is not explicitly referred to in the Agenda 2030 UN agreed document
but many of the SDGs point implicitly to the full spectrum of societal needs in defining “liveability”
as described by Johnstone et al (2012).
In less predictable and “limits to growth” scenarios, water must be managed in a more integrated and
adaptive way. Reorienting the existing infrastructures, institutions and capacities towards this new
integrated approach to water management is the key challenge for developed cities.
Urban water management in developing cities has distinct yet related challenges. Many developing
cities are still struggling with the provision of essential water services such as supply and sanitation.19
The traditional response has been on water, sanitation and hygiene (WASH approach), which seeks
to separate human waste from human contact by increasing the provision of and access to toilets.
Many human settlements have low-grade sanitation services. Whilst such initiatives are necessary
and effective, they continue to pollute the adjoining environment, with the consequential feedback
from the degraded environment adversely affecting population health and the broader water
security of these communities. The consequences of development without due regard for the
environment is demonstrated in China, where the rapid industrialisation of many cities has caused
significant environmental damage that is now compromising liveability, sustainability and resilience.
This narrow approach to the delivery of essential water services is simply solving one problem in a way
that causes another.
The differing challenges faced by developed and developing cities is confirmed by Jefferies and Duffy’s
study (2011)20, which located 27 cities on the urban water framework of Brown et al (Figure 1),
finding that developing cities were largely clustered between the water supply/sewered city and
developed cities generally clustered between the drained/waterway cities. A ‘leapfrogging’ pathway
(Figure 2) is a particularly promising option for developing cities, that are not yet ‘locked-in’ to the
traditional mono-functional and single-purpose infrastructure and institutions.
A leapfrogging pathway will enable developing economies to skip over inferior, less efficient, more
expensive or more polluting technologies and proceed directly to the implementation of more integrated
and sustainable approaches. This will enable developing cities to avoid the environmental, social and
economic vulnerabilities that come from managing the water cycle in a segmented way.

17 National Water Commission (NWC),2011, Urban Water in Australia: future directions, ISBN 978-1-921853-06-7, April 2011.
18 Johnstone et al (2013) Liveability and the Water Sensitive Cities, Science-Policy Partnership for Water Sensitive Cities, Cooperative Research
Centre for Water Sensitive Cities, ISBN 978-1-921912-17-7, August 2012.
19 Butterworth, J., McIntyre, P. & da Silva Wells, C. (2011) SWITCH in the City: Putting Urban Water Management to the Test. IRC International
Water and Sanitation Centre, The Netherlands.
20 Jefferies and Duffy (2011). The SWITCH transition manual. University of Abertay. Available at: http://www.switchurbanwater.eu/outputs/
pdfs/W1-3_GEN_MAN_D1.3.4_SWITCH_Transition_Manual.pdf
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Figure 2: Leapfrogging to Water Sensitive Cities

How developing cities leapfrog the linear evolution of urban water services
Cities in developing countries often face the concurrent challenges of inadequate and unreliable water
supply, poor or non-existent sanitation, and flooding, with additional pressure from rapid population
growth. Infrastructure investment often follows a linear, conventional approach around prioritising
individual challenges beginning with water supply, followed by sewage management and then flood
mitigation – the first three city state of Figure 1. The essence of a leapfrogging approach is about
integration, so that from the outset, responses to water challenges are multi, rather than mono,
functional’. Therefore, a more integrated approach that sees sewage and stormwater as resources
can simultaneously address sanitation and flood mitigation issues while enhancing the reliability of
water supply.
Integrating urban water services with spatial planning is the key catalyst for leapfrogging. A good example
is flood risk management. The early planning and delineation of open spaces and corridors for safe passage
of floodwater in order to avoid urban development encroaching into these natural flood paths.
Encroachments into flood pathways consequently increase flood risk to inhabitants, and over time, lead
to expensive flood mitigation retrofit works in built-up areas. Ironically, some cities are now embarking
on expensive retrofits to undo earlier flood mitigation works and re-create more naturalised waterways
– another avoidable expense in a leapfrogging scenario.
In a leapfrogging scenario, the delineated blue/green corridors will become the focal points for local
drainage and they can be designed as infrastructure for: treatment and storage of stormwater as a
resource during smaller, lower intensity and frequent storm events; community recreational purposes
as parks and gardens; for enhanced amenity and ecological biodiversity; and for food production.
Recent research has also shown them to also have a significant influence on local microclimate.
Another leapfrogging scenario may see a shift in wastewater management, whereby wastewater is
treated for fit-for-purpose reuse rather than for environmental disposal.
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Reuse could be locally facilitated (i) using a decentralised sewerage scheme or (ii) in adjoining peri-urban
environment (for agriculture). These options are not mutually exclusive and the latter option creates an
opportunity for greater upstream access to water resources for cities without compromising downstream
water allocation.
As well integrating the technical and infrastructural components of a water system, a leapfrogging
pathway also includes institutional integration. Many developed economies are working to foster
a whole-of-government approach to support this transition. Water management is directly and
indirectly related to a number of government portfolios, including those responsible for water or
resource management, energy and climate change, urban planning and land development, transport,
public housing and national parks. A leapfrogging pathway includes the creation of a framework to
facilitate alignment across these traditional government silos through establishment of a coordinating
agency for integrated planning and infrastructure delivery.

Delivering the Sustainable Development Goals through improved water
management
As home to the majority of the world’s population, it is increasingly recognised that the battle for
sustainability will be won or lost in cities. Human settlements concentrate and magnify many of the key
challenges captured in many of the 17 Sustainable Development Goals.
SDG 11 aspires to “Make cities and human settlements inclusive, safe, resilient and sustainable”. Water
has a direct impact on the resilience and liveability of cities, and a water sensitive cities and IWCM
approach to urban water management can enhance almost every aspect of the urban environment and
our quality of life.

A Framing Paper for the High-Level Panel on Water
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Figure 3: Interconnections between SDG 6 and other SDGs (per.comms. Thwaites, 2016)

The long-term productivity, prosperity and liveability of cities is underpinned by the sustainability
(carrying capacity) and resilience (coping capacity) of urban water systems and their integration with
other services. Planning and design for the development and redevelopment of metropolitan areas needs
to be integrated with the planning and development of urban water systems.
In taking a water-centric lens (SDG 6) on “clean water and sanitation”, Figure 3 shows that water
management in cities is critical to addressing a range of other Sustainable Development Goals. The two
‘rings’ surrounding the water-centric lens represents the direct and indirect influences of water
management on the other SDGs.
The interconnections between the goals may manifest differently in developed as compared to
developing country contexts. Taking a holistic perspective and recognising the interactions between the
goals lays the foundation for thinking about integrated solutions to the SDGs.

8

Human Settlements

The key interlinkages with other challenges that
provide the greatest opportunities for impact
The High-Level Panel on Water (HLPW) is developing its Action Plan around the basic premise that
complex water issues need to be addressed “holistically in an inclusive, comprehensive and collaborative
way”. The interlinked challenges identified by the HLPW in its draft Action Plan are mirrored by the
interconnections between the SDGs, the consequences and manifestations of which are magnified in
human settlements.
It is also important to recognise the interconnections between cities and the broader river basin within
which they are situated. Around the world, there is typically a shift in water allocation away from rural
and agricultural uses towards urban areas, reflecting the increased water demand in cities. Given urban
population projections, the water demand of cities can be expected to increase, further exacerbating the
tension between rural vs urban water allocation. This provides a further rationale for the Water Cycle
City approach, whereby cities begin by looking within their own boundaries to meet their water needs
before drawing on the broader basin. The greatest opportunities for impact are related to some of the
interlinkages summarised below:

Resilient Economies
It has been regularly reported that cities and towns account for more than 70% of global GDP.21
Water supply security is fundamental to the economic wellbeing of a city. The effects of drought
on environment, economy, and society are manifold but they are interlinked, complex and difficult
to quantify.
A recent estimate of the impact of water restrictions in Australian cities shows a cost of $1 billion
annually (2008 estimate).22 There is a specific SDG target for water use efficiency (SDG 6.4) and there has
been a major improvement in water use efficiency in many cities. Melbourne is now using about 35-40%
less water per head than in the 1990s without restrictions. This is an important achievement which has
relied on a mix of regulation, incentives and behaviour change techniques.
In a developing country context, the provision of water services to meet existence needs can directly
boost economic growth.23 An analysis by the World Resource Institute found India has the most GDP
exposed to river flooding, at $14.3 billion. Bangladesh is a distant second, at $5.4 million.24
The nexus between water and energy also plays a key role in delivering resilient economies. A study of
Australian cities by Kenway (2013)25 shows that water-related energy accounted for 13% of the total
electricity and 18% of the natural gas used in Australia in 2006-2007 with 45% of this being associated
with domestic use of water and 41% associated with industry and commercial water use.
The human capital in cities underpin its economy and this is intrinsically linked to issues of
urban liveability.

21 UNHabitat (2011) The Economic Role of Cities, The Global Urban Economic Dialogue Series, ISBN(Volume): 978-92-1-132361-0
22 Productivity Commission, 2008, Towards urban water reform: a discussion paper, research paper, http://www.pc.gov.au/
23 Sanctuary, M., Tropp, H., Haller, L. (2005), Making Water a part of Economic Development, Stockholm International Water Institute, report
commissioned by the Governments of Norway and Sweden: The Economic Benefits of Improved Water Management and Services
24 http://www.wri.org/blog/2015/03/world%E2%80%99s-15-countries-most-people-exposed-river-floods
25 Kenway (2013), The Water-Energy Nexus and Urban Metabolism - Connections in Cities, Urban Water Security Research Alliance Technical
Report No. 100
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Figure 4: HLPW (draft) Action Plan Agenda incorporating five inter-related priority elements

Water Infrastructure and Investment
Planning and investing in urban water infrastructure needs to focus on ensuring flexibility and
adaptability – delivering no-regrets infrastructure – that accommodate rapidly changing technology and
community preferences. A ‘no-regrets’ strategy separates the decisions that need to be made today
from those that can be made tomorrow, while being mindful not to disregard options that could become
viable in the future. This creates certainty to act, and space for further deliberation where needed.
Where uncertainties exist, it also provides time to trial and evaluate options before decisions are made.
Investment in urban water infrastructure will need to create fit-for-purpose water production and
water security through accessing a diversity of water sources. Particularly in developed cities, it is
envisaged that hybrid centralised/decentralised water services infrastructure will enable infrastructure
augmentation to be piecewise and better coincide with urban redevelopment patterns and trends.
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Historically, investment decisions have generally been based on conceptualisations of water as
an undifferentiated commodity. This has been underpinned by a reductionist economic valuation
approach, with a small number of benefits and beneficiaries included for project viability assessments.
This approach is no longer helpful for cities seeking to use an integrated water management framework
as a means of delivering improved sustainability, resilience and liveability outcomes. A more robust
economic valuation framework is needed to provide a transparent basis for the public/private funding
of contemporary (grey and green) urban water infrastructure. This relies on better understanding of the
non-market costs and benefits related to alternative approaches so that the full spectrum of costs and
benefits, including the flexibility and resilience of systems, can be taken into account.

Environmental Services
With greater knowledge of the interplay between the built and natural environments, and the
emergence of green infrastructure in urban design, cities can now be developed to deliver ecosystem or
environmental services. Well-designed cities can provide a range of environmental services and deliver
increased resilience through strategies including protecting and enhancing urban biodiversity; urban heat
mitigation; efficiently using the diversity of water resources available within towns and cities; protecting
and improving the health of urban waterways and wetlands, and mitigating flood risk and damage.
They also enhance urban liveability through green infrastructure that harvest, clean and recycle water,
creating public spaces for active and passive recreation that support mental health and wellbeing and
re-establish cultural connections to water. Realising the multiple benefits of IWCM requires cross sectoral
and multi-disciplinary collaboration, harnessing urban design processes to provide the platform for
integrated delivery.

Water Quality, Sanitation & Health
Contact and exposure to water sources contaminated with faecal waste (for drinking, washing and
recreation purposes) exposes the community to significant health risks. There are corresponding
relationships between ecological health and population health. The quality of the water environment,
provision of safe sanitation services and population health are therefore intrinsically linked.
Provision of adequate sanitation services remains one of the main challenges for many developing cities
in the world. There are also emerging new global challenges in ‘closing the loop’ and therefore managing
the resources inherent in an urban sewerage system (eg: water, energy and nutrients). It is envisaged
that future sewage treatment plants will be places of recovery of these resources with a “zero-discharge”
focus. New technological development and co-location, around an industry ecology framework, will need
to be enacted.

A Framing Paper for the High-Level Panel on Water
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The current landscape in relation to the challenge
The current landscape in relation to urban water management is characterised by institutional inertia.
Traditional government mechanisms reinforce the compartmentalisation of infrastructure and service
provision. This compartmentalisation has been physical, in terms of infrastructure, and institutional
in terms of responsibility for service provision, operation and maintenance. Over time, this has led to
philosophical compartmentalisation and narrowly shaped perceptions of system boundaries.
Whilst there is widespread agreement that conventional water management approaches are
ill‑equipped to meet the diverse and complex needs of our cities, there has so far been limited
progress towards implementing and mainstreaming the alternative, integrated water paradigm.
The institutions and solution space remains focused around 20th century solutions and experience, and
cities are continuing to pursue conventional water management approaches in response to contemporary
water challenges. In the current landscape, there are two specific challenges impeding realisation of the
IWCM vision, being that water management is currently (i) highly fragmented and reactive and (ii) treats
water as an undifferentiated commodity.
The provision of water services across many developed and developing cities is typically highly
fragmented. This is largely the result of privatised or corporatised water supply and sanitation services,
with natural assets such as waterways typically not part of the privatised or corporatised entity. As such,
issues around waterway management and environmental quality are not considered by the actors that
deliver essential water services. This undermines opportunities for integration.
Many cities are adapting their water services strategy guided by an IWCM framework and international
peak industry bodies (such as the International Water Association26) that are advocating reform along
such principles. For example, the Asian Development Bank has established its Future Cities Program27
to increase integration of their projects and loan packages to their client nations. While many water
authorities and agencies are developing strategies to move beyond the traditional provision of ‘taps and
toilets’ services of water supply and wastewater disposal towards providing more multifunctional and
flexible urban water systems, the majority of on-ground practice remains reactive, lacking in resilience,
and narrowly focused in terms of both project objectives and stakeholder co-investment and co-design.
Under existing institutional frameworks, actors are incentivised to take a narrow focus, and only look
within their own domain for solutions. As a result, there is limited interest in or capacity to deliver more
diffuse or integrated solutions to contemporary water challenges, and cities are therefore perpetuating a
very narrow range of solutions, based on a segmented approach to the water cycle.
There is no mainstream model for collectively sharing risk and responsibilities for the delivery and
operation of integrated urban water systems to align institutions. This is largely the result of the absence
of a robust economic valuation framework for incorporating non-market costs and benefits, to inform
context-specific options assessment and stakeholder co-investment.

26 International Water Association Cities of the Futures Program, via http://www.iwa-network.org/projects2/cities-of-the-future]
27 Asian Development Bank Future Cities Program, via http://www.adb.org/projects/49053-001/main
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The most useful actions that need to be taken
globally in the short, medium and long-term
The long-term vision for water management rests on a systems approach in strengthening sustainability,
resilience and liveability in cities. Future urban water management needs to lay the foundation for cities
to be both flexible and adaptive to future natural and anthropogenic extremes.
The challenge is that there is no one clearly definable problem and hence no one big solution. Instead,
there are many small, mutually dependent problems and solutions involving multiple sectors and
disciplines that must be tackled as systems, or as systems within systems.
A systems approach requires holistic management of the integrated water cycle, to harness the
interconnections between water supply, wastewater management, drainage and flood management in
order to deliver multiple community benefits.
In the short term, there is a need to begin implementing some of the technical solutions that can help
close the water cycle loop while commencing efforts to build the social capital in cities for more enduring
reforms. Technology is a key part of the solution, and needs to be harnessed more effectively to deliver
IWCM, both in terms of integrating different water streams and integration into broader urban planning
process. There is a need to take a ‘cities as catchments’ approach and recognise the value of all water
streams, and their potential to provide additional water supply and reduce wastewater discharge.
Such an approach could be adopted in both developed and developing cities and would require enabling
policies from government agencies (including those responsible for health and land planning), as well as
broader organisational mandates for water utilities.
In the medium term, the goal should be the mainstreaming of these new technologies and integrated
approaches, so that holistic water cycle management is not limited to isolated demonstration projects,
but is instead the dominant approach being implemented across cities globally. This could be greatly
assisted by robust economic valuation frameworks that transparently quantify costs and benefits and are
used to inform options analysis and decision-making. The introduction of enabling institutional policies
that encourage or require increased cross-sectoral participation and integration across existing water
management siloes could also play a key role in facilitating widespread implementation.
A whole-of-government approach will be critical to delivering improved water management outcomes
that also enhance the resilience and liveability of cities globally.
In the longer term, building enhanced institutional integration is required. New institutional and
governance frameworks will be necessary to bring together agencies responsible for the environment,
water, climate change, land planning and urban design, and facilitate strategic alignment across the
various portfolios. It will also require improved integration and coordination between the water sector
and organisations responsible for urban development, including local government, relevant state
government departments and agencies. A whole-of-government approach to planning urban water
infrastructure can realise significant value and return on investment in urban development.
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In the long-term, there is also a need to improve the capacity of governments to deliver enabling policies
and frameworks to support the transition towards improved water management. These improved
governance arrangements must also be supported by increased capacity of industry to innovate and
deliver integrated, multi-functional solutions, and strong social capital for sustainability and resilience
through improving the water literacy of communities.
Creating interdisciplinary and cross-sectoral partnerships is key. Stakeholders to be engaged in this
process include (i) Governments at all levels – federal, state/provincial and local; (ii) research institutions;
(iii) Industry stakeholders across multiple sectors – planning and urban design, land development,
housing and construction, water utilities, health, parks and gardens/recreational water, environmental
protection, and (iv) citizens.
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Human Settlements

How would the world be different if the issues were
properly addressed?
We will know we have been successful when:
1. Cities are being planned with water in mind from the outset – visions and outcomes for the city are
developed and the way water management can assist in achieving these outcomes is considered from
the outset.
2. Greater security of water supply in cities is achieved through alignment and integration of urban water
services with a regenerative approach through minimal waste, harnessing the full potential of water
resources generated in cities and human settlement. Cities are managed as water supply catchments
with key consideration in land-use planning and control being given to implications on the resource
potential inherent in cities.
3. Provision of safely managed wastewater services for all. Improved population health in all cities
through sanitation and appropriate management of treated sewage delivered in a combination of
centralised and decentralised schemes and linked to the recovery of inherent resources
(water, energy, nutrients).
4. Stormwater drainage in global cities is linked to urban planning, framed by a network of blue and
green corridors that cleanse and manage stormwater as a resource while providing flood protection
through safe passage and detention of stormwater during high intensity and extreme storm events.
These corridors also serve to provide urban heat mitigation and enhance urban biodiversity. Healthy
aquatic and terrestrial eco-systems in and surrounding urban areas enhance amenity and liveability.
5. Social capital for sustainability and resilience is secured through:
i) improved water literacy amongst citizens, with communities freely adopting the principles and
practice of multi-source fit-for-purpose water use;
ii) an industry with the professional capacity to innovate with water-sensitive technologies adapted to
suit local context, opportunities and constraints; and
iii) government developing enabling policies for integrated urban water management and water
sensitive cities (or equivalent) initiatives.
Extreme weather events, such as droughts and floods, are managed without causing significant
damage to property. Community inconvenience is minimised, adaptive responses are systemic and
recovery is coordinated and rapid.
6. The financial logic of investment decisions supports water-sensitive design and investments are
underpinned by a clear and transparent process that can attribute the aesthetic, amenity, economic
and social value of water-sensitive design to private and community beneficiaries.
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The Australian Water Partnership is an Australian Government aid initiative
bringing together public and private organisations from the Australian water
sector with development partners in the Asia-Pacific.

Australian Water Partnership UC Innovation Centre (Bldg 22), University Drive South, Canberra ACT 2617, Australia
T +61 2 6206 8320 E contact@waterpartnership.org.au waterpartnership.org.au Implementing partner: eWater Ltd ABN 47 115 422 903 (www.ewater.org.au)

