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PROBLEM STATEMENT

Urban water systems across the globe are facing multiple challenges including
increasing demand, lack of resources availability, water pollution and climate change.
Despite the introduction of several frameworks, concepts and tools over the years to
address these issues, cities today are still at risk of lack of access to safe water, with most of
these challenges getting worse. New ways of thinking are needed to allow policy-makers
and water managers to better understand how water systems work, and how to rethink
and redesign effective and sustainable solutions, through systems change.

IMPORTANT FACTS

RESEARCH OBJECTIVES/ METHODOLOGY

PHASE 1: SYSTEMS APPROACH

DEVELOPING A SYSTEMIC FRAMEWORK
FOR SUSTAINABILITY TRANSFORMATION IN URBAN WATER SYSTEMS

Wan Izar Haizan Wan Rosely and Nikolaos Voulvoulis

PHASE 2: LEVERAGE POINTS
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PHASE 3: SYSTEMIC FRAMEWORK

RO6: Developing a systemic framework for
— water management transformation towards
sustainability

* 504 billion litres of water is transferredto  °

cities through 27,000 km of the pipe
network?
* Approximately 3,000 new cities need to be

50-80% of wastewater flows back into
the environment without treatment*
Capital investment for wastewater
treatment provision is estimated

Framework development with inputs from

between 0.3% to 6.3% of GDP>
Costs to operate and maintain
wastewater treatment systems is
estimated at 1.1% to 1.4% of GDP®

built in the next 40 years mostly in

developing countries? °
e At least USS$22.6 trillion is needed to

refurbish/build new water infrastructure3

WHAT IS SYSTEMS THINKING

Systems Thinking (ST) is a holistic way to investigate factors and interactions that could
contribute to desirable outcomes, through integrated, interdisciplinary, transdisciplinary
and participatory approaches. ST allows rethinking and redesigning of strategies and actions
that address the root causes of problems and leverage synergies between people,
environment and economic systems to achieve sustainability objectives.

RESEARCH AIM

This research will investigate key leverage points that synergise people-environment-
economy to enhance a ST approach, which can deliver the systems change required for the
transformation of urban water systems towards sustainability.
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The research so far has identified three leverage points to be further investigated as to establish their applications to

facilitate transformations towards sustainable urban water systems tailor-made to

RESEARCH OUTPUT SO FAR

AVAILABILITY AND ACCESS
* Resources availability/ Overexploitation
of resources/ Climate change

DEMAND
* Population growth
+  Urbanisation
* Economic growth

+  Water stress/ security « Commodification

* Climate change
impacts
- Treatment

- AMR
- Chemicals from
treatment

- Sewage/ industrial
wastewater
- insufficient design

SOCIO-ECONOMIC CONTEXT
Economic situation, Capital expenditure, Financial sustainability,

capacity 7;’;:;;:;; processes
« Safe sludge sewer - Microplastics
management « Covidl9
overflow
- Flooding

Challenges facing Urban Water System

* Privatisation of water
services and water pricing

local needs.

WHAT’S NEXT

* Resource Recovery (water
reuse/ sludge for land
application/ bioenergy
production)

of water + Circular Economy (recycling of

* Awareness raising

* Community-driven conservation programmes

* Separation at source/ diversification of water sources (dual
systems in houses, rainwater harvesting, stormwater use)

* Nature-based approaches (constructed wetlands)
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Leverage Points and Potential Approaches Based on Sustainability@ifmension



