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“Water is an astonishingly complex and subtle force in an economy. It is the single constraint 
on the expansion of every city, and bankers and corporate executives have cited it as the 
only natural limit to economic growth.”
– Margaret Catley-Carlson, Vice-Chair, World Economic Forum

Context

This report is the result of a one day workshop 
on the ‘Future of Urban Water’ held in São 
Paulo on the 12th November 2015, organised by 
Arup’s Foresight + Research + Innovation team 
in collaboration with Arup’s global and local 
water businesses. The aim of the workshop 
was to analyse the current situation, future 
challenges and emerging opportunities for 
water management in the City of São Paulo. 
35 participants attended the session, including 
representatives from Sabesp (São Paulo water 
supply company), public sector bodies, organised 
civil society, academy members and other 
stakeholders.

The workshop sessions included an exercise to 
explore and prioritise the key drivers of change for 
water and its main implications, looking at future 
scenarios for water in cities. Participants were 
asked to discuss and share what was important 

for them in managing water, and what possible 
future scenarios and change they could imagine 
going forward.

The scenarios featured in this report are depicting 
four plausible futures of urban water. During the 
workshop, the scenarios were used to explore 
possible pathways for the future of urban water in 
São Paulo. Scenarios can be used to explore the 
viability of different strategies, inspire innovation 
and assist in longterm planning for more 
sustainable and resilient urban water systems.

The outputs of the session will feed into Arup’s 
global programme on the Future of Urban 
Water. This includes outcomes from a previous 
workshop in Sydney, Australia, as well as results 
from a workshop in Manila, Philippines. Outputs 
will showcase and explore the similarities and 
differences cities face in managing their water 
resources and risks. 

We hope that this programme will support a shift 
towards more sustainable and resilient cities of 
the future.

We believe that the challenge of delivering secure, 
safe and sustainable water services can be met 
only by working collaboratively, interacting with 
stakeholders and being open to new ideas and 
innovation. 
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Ageing infrastructure and existing water systems 
need to be adapted for increased water demand 
and wastewater treatment resulting from a 
growing population

Ineffective and complex governance in the
water sector

Uncontrolled urban expansion and informal
settlements without adequate water and
sanitation services

Actions and Recommendations

Actions and Recommendations

• Initiation of a policy dialogue and closer 
collaboration between agencies, the 
government, the private sector and the  
civil society. Cross-sectoral approaches  
are required

• Improvements in enforcement of current 
legislation

• Long-term strategic planning is required 
which incorporate urban development 
issues and responses to climate change 
impacts and disasters

• Exploration of options for more efficient 
and sustainable water management with 
a focus on green infrastructure and water 
reuse and recycling

• Identification of opportunities to involve the 
public in decision-making, water demand 
management and the development of local 
solutions

Climate change consequences will demand 
resilient water systems and development of 
responses to future extreme weather events

Challenges 
to reaching a 

desirable water 
future
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1Global Water Situation

Water is a precious and increasingly critical 
resource. The World Economic Forum’s “Global 
Risks 2014” report identifies water crises as 
one of the top five global risks posing the 
highest concern. Water crises were ranked 
as the third biggest risk in terms of impact; 
however, strictly speaking, four of the identified 
top 10 risks are water-related — water crises, 
climate change mitigation and adaptation, 
extreme weather events, and food crises.1 
Despite this, water issues are often overlooked 
or misunderstood, and there is a need for 
better awareness of their social, economic 
and environmental impacts. In addition to 
increasing water scarcity and pollution, rapid 
population growth and urbanisation are major 
factors posing fundamental challenges to the 
global water cycle, with a particular pressure on 
the urban water supply. Since 1950, cities have 

increased their water usage five-fold, not only 
through population growth but considerably 
through increased per capita demand. Cities 
increasingly struggle to access enough water 
supplies to sustain their population, and 
currently, half of the world’s cities with more 
than 100,000 inhabitants are situated in areas 
experiencing water scarcity.2 Meanwhile, there 
is increased decoupling of urban and rural 
systems and a diminishing holistic consideration 
of the global water cycle, with urban areas 
being considered as isolated entities. For cities 
to succeed in a world characterised by resource 
issues and constraints, we must recognise that 
cities do not exist in isolation. 

Overlaying and intensifying all of these pressures 
is climate change, including rising temperatures, 
extreme weather events, rising sea levels, and 
reduction in river flows and groundwater levels. 

The exploding global demand for “water-heavy” 
goods including food and technological products 
is another critical factor, with agriculture already 
responsible for around 70% of freshwater 
withdrawals globally.3 The 2030 Water 
Resources Group predicts a global gap between 
safe freshwater demand and supply of 40% by 
2030 if business-as-usual water management 
continues, thus not supporting the predicted 
population.4 With a possibility for water depletion 
and increasing competition through scarcity, 
new thinking and new ways of managing water 
become fundamental. Who will manage, control 
and be responsible for water resources in the 
future?*

* Global Water Situation from: Arup (2014). The 
Future of Urban Water: Scenarios for Urban 
Water Utilities in 2040

Water security is one of the most tangible and fastest-growing social, political and economic 

challenges faced today. It is also a fast-unfolding environmental crisis. In every sector, the 

demand for water is expected to increase and analysis suggests that the world will face a 

40% global shortfall between forecast demand and available supply by 2030.

—World Economic Forum, 2014
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More than 80% of the population in Brazil lives 
in cities. 6 The São Paulo metropolitan area 
has a population of 21 million and contributes 
approximately 20% of Brazil’s GDP. 7 It is the 
most populated urban areas in the southern 
hemisphere and an important economic and 
financial hub for Brazil and the region.

The population of Sao Paulo has increased 
almost 10-fold since 1950 8 and together 
with unplanned land use and rapid industrial 
development have contributed to growing water 
scarcity, pollution of rivers and water supply and 
flood vulnerability.

The main sources of drinking water within the Sao 
Paulo Metropolitan area are the Cantareira (north), 
Guarapiranga and Billings systems (south). 

The Cantareira System is a set of dams created 
in the 1970s as a response to rapid population 

growth in São Paulo and serves 8.8 million 
people.

Service coverage in São Paulo in 2012 was quite 
high as 99% of the population had access to 
water through house connections and 82% of the 
population had adequate sanitation.7 The water 
systems have been impacted by uncontrolled 
urban expansion and informal settlements without 
adequate water and sanitation services.

Surface water quality is impacted by untreated 
sewage discharges due to defects in sewerage 
and wastewater treatment infrastructure. Several 
of the reservoirs experience eutrophication and 
deteriorated water quality.

As a response, Sabesp (which is the largest 
water company in Brazil and part-owned by the 
state) has partnered with the city of São Paulo to 
deliver Programa Vida Nova.

The program invested $600 million to provide 
sewage networks to 43 slums and poor 
developments in the city, in coordination with the 
city’s slum urbanisation program.

Although São Paulo is not considered 
to be located in a water scarce location, 
exceptional drought in consecutive years and 
high temperatures, which have increased 
evapotranspiration, have resulted in water levels in 
key reservoir systems such as Cantareira to drop 
to less than 10% of their capacity.

In addition, Sabesp, the company responsible for 
the water management in São Paulo, estimates 
that 25% of the produced water does not reach 
the water users due to network leakages.

Finally, water shortages have impacted significantly 
on energy generation from hydroelectric plants 
located in the metropolitan region.

2São Paulo: Current Situation and Future Challenges
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SÃO PAULO: CURRENT SITUATION

In order to secure supply to the millions of people 
serviced by the Cantareira system, Sabesp 
undertook five key short term interventions: 9

• Demand management measures with 
tariff discounts of 30% being offered to 
customers who demonstrated a reduction 
in water use of more than 20%

• Major works were undertaken on 
the system to reduce pressure in the 
distribution network

• Awareness campaign to inform the 
public

• Inter-system transfers to boost water 
availability

• New low level intakes to maintain 
water abstractions from the existing 
reservoirs

 Sabesp is also implementing a long term  
programme (to 2018) to reduce non-revenue 
water and reduce the number of illegal 
connections. In the meantime, the Municipality of 
São Paulo issued its own regulations mandating 
water reuse for a number of activities. 

At the moment, only 2% of companies reuse 
wastewater despite the relatively expensive  
water rates.

The water challenges that São Paulo faces do 
not have easy solutions. It is evident that only 
coordinated action could address the issues.

The government and Sabesp are currently 
investing heavily on solutions to maintain 
the water supply in São Paulo. The public is 
developing a better understanding of how 
precious water is and adjusting its water use 
patterns.

However, even if the rainfall increases and the 
public reduces their water use, the recovery of 
the Cantareira system could take several years.

An underlying issue to the water crisis in  
São Paulo is the current complex governance 
arrangements. Sabesp is currently contracted 
by the city government through the largest 
water supply contract in the world. The 
state government is a key stakeholder and 
responsible for water supply, sanitation and 
environmental policy.

The São Paulo State Environment Agency is 
responsible for issuing environmental permits 
and for monitoring and enforcing compliance 
with legislation. In addition, there are 22 water 
basin management units at the state level 
which are tasked water resource planning and 
management. The city government has little 
influence on decision making in water resources 
management.

With water shortages in São Paulo making 
headlines around the world and other cities 
experiencing water issues, it is evident that Brazil 
must rethink its approach to water management 
and infrastructure and how it integrates with 
urban planning.

In recent years the major cities in Brazil have 
started to realise that their existing infrastructure 
for water supply and wastewater, and also 
energy, needs to be more closely integrated with 
the urban planning framework. The water crisis in 
São Paulo has also promoted a civic engagement 
and the public realise more and more that water 
should be considered spatially. These are very 
promising developments.
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PHILIPPINES: CURRENT SITUATION
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Drivers of Change
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The workshop held in São Paulo coincided with the launch of Drivers of Change Water 
2.0. Drivers of Change Water explores some of the key trends and issues shaping the 
future of water globally. Issues around water are likely to impact the future shape of 
our societies, cities, businesses and markets for decades to come. Drivers of Change 
Water helps groups and individuals explore and prioritise trends and issues most 
significant for them, to discuss possible challenges and solutions, and to get a broader 
perspective on the current and future state of water globally. The drivers have been 
organised into five categories, or lenses, based on their main area of impact: Social, 
Technological, Economic, Environmental, and Political, collectively referred to as STEEP. 
The issues chosen for inclusion in this set of cards are the result of knowledge gained 
from research, interviews, workshops and interaction with our global network, as well 
as consultation with Arup’s broad spectrum of specialists. Drivers of Change Water 
is an engaging tool for cultivating relevant discussion about our global water future, 
especially at a time when our changing climate is bringing water-related challenges 
around the world. The responses to these drivers will be critical in determining the 
nature of water supply in the future.

This section identifies those Drivers of Change most likely to influence the future of 
urban water supply in São Paulo, as identified during the workshop. 

Drivers of Change: Water 3
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Section 1 - Workshop Exercise
Drivers of change and implications

This exercise was designed to review, discuss and collectively prioritise those drivers 
of change most likely to impact the future of urban water in São Paulo.

Participants were divided into groups of five or six. Each group was given a full 
Drivers of Change Water card set consisting of 25 drivers across social, technological, 
economic and environmental considerations. 

• The first step required each group to select the eight drivers they perceived as 
most likely to have the greatest relevance for the city of São Paulo

• The second step required each group to select the five drivers amongst the 
eight previously selected

• Individuals were then invited to narrow down the five drivers to their top three
• In groups, participants then reviewed and discussed the remaining drivers. 

Focussing on São Paulo, they analysed the importance of the drivers and 
identified their implications

DRIVERS OF CHANGE: WATER
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DRIVERS OF CHANGE: WATER
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Prioritised of Drivers of Change  
for the city of São Paulo

DRIVERS OF CHANGE: WATER
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DRIVERS OF CHANGE: WATER
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• Increased water and energy 
demand

• Need to develop new water 
resources and improve 
maintenance of existing 
infrastructure 

• Degradation of water resources 
and the environment

• Need for water demand 
management and water 
efficiency

• Improvements in water and 
environmental education 

• Need to disclose the real cost of 
water to public

• Large slum population  
and urban poverty

• Incresed risk of water related 
health issues  
and diseases 

• Potential to reduce potable water 
supply requirements

• Opportunity to attract private  
investment

• Use of new innovative 
technologies is attractive

Local relevance 

DRIVERS OF CHANGE: WATER
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Local relevance 

DRIVERS OF CHANGE: WATER

• Fostering of a sustainable 
economy

• Opportunity to reduce pollution, 
conserve land, improve water 
quality and link the natural and 
built environment 

• Lack of proactive climate  
change adaptation measures 
and associated investment

• Need for integrating planning  
to respond to droughts  
and flooding 

• River corridors are neglected 
and polluted

• Expansion of wastewater 
collection and treatment 
infrastructure and control of 
diffuse pollution are key priorities

• Need for reliable and safe  
water supply

• Lack of access to water for  
some city citizens in São Paulo
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CLIMATE CHANGE

Two main challenges related to water are affecting the 

sustainability of human urban settlements: the lack of 

access to safe water and sanitation, and increasing 

water-related disasters such as floods and droughts.

—United Nations, Water and cities, 2014
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Climate Change Resilience

This exercise was designed to collectively discuss the concept of resilience
through the water cycle in São Paulo, considering two scenarios: extreme wet or 
extreme drought.
 
Each group was given a board and post-it notes to explore the options and capture
the participant views.

• The first step required each group to discuss the major impacts within these two 
extreme situations

• Individuals were then invited to divide those impacts into infrastructure, society 
and economic themes and identify the key actors and possible responses

• All groups participated in an open discussion where they presented their results

CLIMATE CHANGE RESILIENCE

4
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CLIMATE CHANGE RESILIENCE

Workshop Results

Impact on:

ex
tr

em
e 

w
et

 s
ce

na
ri

o

Infrastructure Society Economy Key actors  Possible actions

Disruption to services 
(transport/electricity/
phone)

Loss of life (especially 
in slums)

Silting of water 
channels

Stress on urban 
drainage

Landslides

Risk of contamination 
and diffuse pollution

Loss of life (especially 
in slums)

Waterborne diseases

Heritage loss

Interruptions to businesses 
and associated economic 
losses

Reduced agricultural 
production

Economic Losses

Short-term impact on the 
economy

Metropolitan institution of water 
management

Population and civil society

Waste Management

Housing Authorities

State government and 
municipalities

Infrastructure providers

Media

Urban Planners

Politicians

Municipal and state civil defense

Sabesp

Municipal utilities

Universities and academia

Enhanced policy dialogue and collaboration between agencies 
and levels of government (federal, state and municipal) 

Improve interdisciplinary and intersectoral collaboration in flood 
alleviation

Explore opportunities for green urban infrastructure

Improve interdisciplinary and intersectoral collaboration in flood 
alleviation

Understand better flood routes (flood mapping) and resettle 
population from high risk areas

Identify areas to store rainwater/surface water run off and 
attenuate floods

Improve enforcement of current legislation

Aquifer recharge schemes to minimise flooding and boost 
groundwater reserves
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CLIMATE CHANGE RESILIENCE

Impact on:

ex
tr

em
e 

d
ro

ug
ht

 s
ce

na
ri

o

Infrastructure Society Economy Key actors Possible actions

Risk to energy supply 
(hydro)

Reduced performance 
of water supply and 
wastewater treatment 
infrastructure
 
 
 

Limited water 
availability and supply

School closures

Increased risk to public 
health

Increased prices and 
inflation

Loss of industrial, 
commercial and agricultural 
production

Loss of economic output
 
 

Water and wastewater 
companies

Population and civil society

State and municipalities

Basin committees

Ministry of water at the federal 
level

Industries
 
 
 

Adaptation of alternative water sources through water reuse 
and rainwater harvesting

Public campaigns on environmental awareness and the value 
of water (behavioural change initiatives)

Reduction of leakage in the water supply network, 
commercial premises and residential buildings

Improve resilience of water storage, supply and distribution 
infrastructure (requires heavy investment)

Promote aquifer recharge schemes to improve groundwater 
reserves

Integrated water management plans

Implementation of public policy and economic instruments 
that promote water efficiency

Improve enforcement of current legislation on water 
resources

Workshop Results
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In times of increasing uncertainty — and with a future likely to be utterly different from 
the world we are experiencing today — scenarios help us better understand possible 
pathways into the future and enable conversations about how we can influence and 
shape the direction we are travelling in.

Scenarios provide a unique opportunity to explore and compare alternative plausible 
futures. They are an effective engagement and communication tool that enables us to 
gain a better understanding of possible pathways towards the future of urban water 
provision, including the role of different stakeholders and alternative system designs. 
Future scenarios build upon a well-grounded understanding of current and future 
trends and global benchmarks. They present a tool for strategic thinking through 
which we are able to make sense of uncertainty and explore future options. Scenario 
modelling enables businesses to develop robust and resilient business strategies as 
well as meaningful stakeholder engagements. The scenarios in this report are intended 
to picture possible future worlds while describing the challenges and opportunities 
facing the global and local water cycle. Scenarios assist in identifying and developing 
actions and strategies towards achieving a preferred future.

Scenarios 5
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SCENARIOS

Workshop Exercise
Future of Urban Water Scenarios

The aim of this exercise was to use scenarios to facilitate the exploration of possible 
pathways for the future of urban water in São Paulo. 

After discussion of the four scenarios, participants agreed that São Paulo currently 
best fits Scenario 4 - Survival of the Fittest. The other three scenarios were allocated 
to groups for further analysis and in-depth assessment

• Considering the main features of the given scenario, participants in each group 
were invited to imagine what the optimal distribution of the water system for the 
city - from the reservoirs to the urban area - would look like

• After this first exercise, the groups were asked to map the ideal distribution 
system conceptualised in the first part of this section within the spatial context 
of the metropolitan region of São Paulo

• Finally, all teams participated in an open discussion where they presented their 
group’s findings
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To outline the future of urban water 
utilities, the two critical key variables 
representing major uncertainties were 
identified. They fundamentally define the 
future of urban water utilities, systems 
and experiences.

Centralised vs. decentralised system 
The degree to which services and utilities 
are operated from a central point or from 
several separated locations.

Separated vs. integrated utilities
The level to which utilities are cooperating 
across different types of infrastructure
Integrated – symbiosis of a variety of 
infrastructures, eg, water, energy, food
Separated – isolated consideration of 
infrastructures without acknowledging  
potential interrelations.

SCENARIOS

Incremental
Improvements

Better
Together

Autonomous
Communities

Survival of
the Fittest

Separated

Integrated

D
ec

en
tr

al
is

at
io

n

C
en

tr
al

is
at

io
n

Matrix and Key Variables
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1 Incremental Improvements
A world with little change to existing assets and 
operations. A centralised water supply system 
with a separated provision of utilities.

Economy
Economic uncertainty, slow economic 
growth, and little investment in clean 
technologies

Energy 
Centralised generation with a continued 
overreliance on fossil fuels, but some 
expansion in renewable power generation

Industry 
Focus on profit maximisation and 
conforming to regulation

Technology 
Limited deployment of smart solutions 
and utilisation of advanced technologies 
to deal with the consequences of climate 
change

Water Sources
Systems are operating in a linear way, 
heavily relying on groundwater sources. 
Utilities focus on supply and cost control 
without rethinking consumption patterns

Consumers 
Price driven consumption with little 
customer engagement and little concern 
for sustainability

Resources 
Focus on efficiency, driven by price and 
scarcity, but little behaviour change at the 
consumption level

Environment 
Unpredictable, extreme weather 
conditions and record-high temperatures 
continuously challenge the resilience of 
urban systems in need for upgrade

Governance 
Regulatory environment focuses on 
facilitating economic growth and reactive 
climate change related measures. Lack 
of political intervention in utility related 
planning decisions
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The global economy is growing, albeit slowly. 
Governments and businesses have not done 
enough to curb greenhouse gas emissions and 
the effects of climate change are becoming 
increasingly severe. We continue to break 
temperature records and extreme weather 
events are increasingly common. Population 
growth is continuing at pace and cities are 
facing problems to source adequate food for 
their residents. Rainfall patterns are changing, 
with reduced precipitation becoming common 
in many areas while others experience extreme 
rainfall events, challenging local infrastructures. 
Climate change adaptation measures are local 
and reactive.

Through not recognising macro-trends, an 
opportunity has been lost to address broader 
outcomes. Energy is expensive and there is still 
a global over-reliance on fossil fuels. A failure in 
reducing greenhouse gas emissions has led to a 
higher than expected sea level rise, posing huge 
challenges to many coastal cities. However, due 
to the implementation of new and advanced 
technologies, it became possible to adapt to the 
consequences of climate change. 

SCENARIOS

Most cities have kept much needed infrastructure 
investments to a minimum to retain profits under 
restrictive pricing, resulting in deteriorating 
systems and rising operational costs. Almost no 
collaboration between utilities is happening and 
customers are disengaged. Those investments 
happening in regard to water use efficiency and 
security of supply are mainly driven by resource 
constraints and regulatory pressures. However, 
as utilities are operating in isolation, an effective 
overarching strategy of reducing resource 
consumption wasn’t implemented as of yet. 
Businesses remain reacting to financial incentives 
and legislation. Transporting and treating water 
and wastewater still requires large amounts 
of energy which is exacerbated by expensive 
energy provision.

The water sector has used demand management 
through usage restrictions to manage capacity 
and performance during supply constraints. As 
to support this management, smart technologies 
are implemented in small parts. Furthermore, 
some cities have installed energy and water 
efficient infrastructure in some areas, together 
with incremental developments in green 
infrastructure. 

Many cities have distributed smart metering 
to households, which helped in reducing 
domestic water consumption. Because of 
climate change a handle on customers’ 
behaviour is kept and some disposal targets 
and grades have been implemented. This has 
brought about incremental improvements to the 
performance of existing assets and systems 
despite disengaged customers not caring 
enough about water issues and still embracing 
in an established throw-away culture. Water 
planning is heavily compromised by a lack of 
agreed and clear objectives for utilities and 
by political intervention in planning options 
and decisions. Urban water systems are still 
operating in a more linear, rather than a circular 
way. Utilities are still primarily focusing on water 
supply and cost control without fundamentally 
rethinking consumption patterns.

1 Incremental Improvements
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Implications for São Paulo
Workshop Results

SCENARIOS

Incremental Improvements is a relevant 
scenario for São Paulo, especially in 
the short-term, as it reflects current 
development practices.

The likelihood was rated as medium-high 
resulting from a lack in continuity to deliver 
improvements (Government) and the need 
of governace change which is necessary 
to better adapt to unpredictable 
climate change impacts. There is also 
a lack of sustainable practices among 
policymakers.

Taking this approach was considered to 
offer cost stability and keep water prices 
affordable for the population.

Little risk/friction in initiating change, focus 
can be placed on other priority objectives.

Low or limited requirements for capital 
investment which leaves room to focus on 
other priority areas where investment is 
considered necessary by the Government 
and investors.

Limited focus on technology innovation, 
unequal distribution of resources and 
benefits, as well as groundwater depletion 
through only marginal improvements.

Little investments in innovation could 
result in a slow-down of development.

Slow economic growth is not sustainable 
in the long-term.

Relevance & 
Likelihood

Advantages Disadvantages
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2 Better Together
A scenario where industry and utilities better 
collaborate across a centralised system. 
A centralised water supply system with an 
integrated provision of utilities.

Economy
Moderate to high economic growth 
driven by investment in clean 
technologies

Energy 
Maximised use of renewable energy, fully 
integrated with water and food supply

Industry 
Focus on resource efficiency, circular 
economy, coopetition, and coordinated 
investments

Technology 
Application of smart systems to enable 
efficiency and effective integration 
across utilities and customers. Extensive 
implementation of smart metering

Water Sources
Water recycling and rainwater harvesting 
are standard. Technologies are in use 
for capture, storage and monitoring of 
citywide water supplies 

Farming
Food production is fully integrated with 
energy and water systems, with some 
urban farming in place in the city

Consumers 
Transparency-driven engagement 
between consumer and utilities enabled 
by smart systems to reduce consumption

Resources 
Use of resources is monitored and 
there is a drive for reuse, recycling and 
avoidance

Environment 
Green infrastructure increases the 
resilience of urban systems while still 
having to deal with consequences of 
climate change

Governance 
Regulatory environment focuses on 
facilitating effective cooperation across 
utilities and efficiency measures. Urban 
planning systems are driven by global 
climate goals
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Continued globalisation and investment in 
new energy technologies have boosted the 
global economy. There have been a series of 
coordinated and binding efforts, globally and 
regionally, to curb carbon emissions and limit 
environmental impacts. However, the mitigating 
impacts of these will only be felt much later and 
extreme weather events, especially reductions 
in precipitation are still experienced long after 
greenhouse gas emissions have ceased. 

Urban planning systems are driven by a 
commitment to integrated planning as well as 
strict regulations to ensure compliance with 
set global targets. Resource use is monitored 
and there is a drive for reuse and recycling. 
Sustainable, renewable resources have been 
identified and exploited and there has been 
a concerted drive towards zero waste and 
the circular economy. Wind and solar energy 
implementation gained speed while many cities 
achieved low-carbon goals. They have minimised 
their energy and water use and their waste 
generation and thus substantially reduced their 
greenhouse gas emissions. Recycled water, 
stormwater harvesting and reuse became a 
standard, and seawater desalination is being 

SCENARIOS

increasingly used as a reliable source of water. 
Due to the implementation of new techniques 
as well as early actions on infrastructure 
improvements, urban areas are now able to meet 
a considerable amount of their water demand 
through local or regional sources and their 
infrastructure capacity is able to keep up with 
population and demand. Green infrastructure 
is increasingly favoured over man-made, 
engineered solutions with a focus on liveable 
urban habitats, achieving a better infrastructure 
resilience and stormwater management, linking 
urban and rural areas. 

Infrastructure hubs were implemented across 
the city and as a result there has been greater 
industry collaboration, especially within the water, 
food, energy and waste sectors. Significant 
strategic and coordinated investments have been 
made to network utilities, in order to maximise 
synergies by integrating assets and sharing 
information and protocols more effectively. 
Small-scale water reuse is also happening on the 
household scale, but the majority of services are 
still provided through central suppliers and their 
resources. 

Complex and integrated water supplies are 
managed by smart grids and systems. Advanced 
technologies for water capture, storage and 
monitoring are widely deployed. Smart metering 
is implemented widely, resulting in growing use of 
real-time data. Customers, households, industries 
and the landscape are integrated, resulting in 
cities operating as big living organisms. The 
customer experience is focused on improved 
transparency and efficiency, and, as a result 
there has been a reduction in demand, as people 
are engaged with the utility providers and the 
system and are careful about their resource 
usage. Events and campaigns around behaviour 
change are held and people are briefed on how 
to live green. However, governments still rely 
heavily on policy to change how businesses work 
and how people live their lives. Individuals were 
forced to scale down consumption. The cost for 
infrastructure has shifted to the consumer, which 
meant rising energy and water prices.

2 Better Together
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SCENARIOS

Implications for São Paulo
Workshop Results

Better Together is considered a highly 
relevant scenario for São Paulo, as it 
describes a desirable future arising from the
implementation of coordinated and efficient
water management practices.

The likelihood of this scenario was rated
as low due to concerns around the lack of
coordination between Government 
(municipal, state and federal), the City and 
the water supply company (Sabesp). In 
addition, complex governance arrangements 
do not encourage collaboraton of 
stakeholders. 

Advantages include more integrated
decision making around planning and and
urban development in São Paulo.

The development of economically efficient
and environmentally beneficial water and
wastewater infrastructure can also support
municipalities outside the City of São Paulo
and enhance the quality of life for citizens of
the metropolitan area.

A more efficient provision of services and
resources.

Timescales for implentation are likely to be
significantly longer compared to other 
scenarios.

Coordination between stakeholders that
have different priorities could be challlenging
especially early on when the principles of the
working replationship need to be established.

Implementation of infrastructure 
improvements and integrated development 
plans will be challenging due to the location 
and status of existing water and wastewater 
systems.

Relevance & 
Likelihood

Advantages Disadvantages
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3 Autonomous Communities
Households, communities and industry are more 
independent in water collection, processing 
and distribution, respecting water, energy and 
food interrelations. A decentralised water supply 
system with an integrated provision of utilities.

Economy
Moderate to high economic growth and 
an increase in independently operating 
businesses

Energy 
Dominated by small-scale and 
decentralised renewables operated by 
virtual power plants that connect the 
decentralised network

Industry 
Clusters, autonomous systems and 
resource trading across industries with a 
focus on circular systems

Technology 
Virtual management of a decentralised 
network and increased use of data 
and advanced technologies on the 
community scale

Consumers 
Customer experience focused on 
sharing, open networks and resource 
efficiency, they are increasingly involved in 
decisionmaking processes

Resources 
High resource prices and increasing 
scarcity foster local systems, including 
collection and supply

Environment 
The worst of climate change has been 
avoided while green infrastructure 
measures on the local scale deal with 
remaining unpredictable weather events

Governance 
Focus on local and regional governance 
and a collaborative model. Planning 
shifted to developments closer to the 
source of commodities

Water Sources
Closed loop system with local water 
harvesting and treatment and little water 
going to waste

Farming
Food production is operated in a closed 
circle with energy and water systems, 
situated nearer to the point of use
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The international community has coordinated 
efforts to combat advanced climate change. 
While weather patterns remain unpredictable, it is 
widely thought that the worst of climate change 
has been avoided. Despite the fact that a global 
agreement on the necessity to combat climate 
change was reached early in time, no binding 
global deal was achieved. Thus, many cities 
started to look for solutions on the local scale 
and customers realised the benefits of getting 
involved in decisionmaking processes. This has 
led to a focus on alternative energy and small 
scale systems. 

Although greenhouse gas emissions have been 
halted and the economy has shifted to a green 
economy, the impacts of global warming are still 
highly perceptible, due to the huge amounts of 
emissions that have been put into the air in earlier 
times. High prices and constrained supply forces 
individuals to maximise efficiency and decrease 
their dependence on national utilities. As a result, 
urbanisation has been stabilised in favour of a 
more sprawled way of living. More focus is put on 
existing assets, with resettling taking place and 
people being closer to where their commodities 
are produced along with commodities being 

SCENARIOS

increasingly produced closer to existing 
settlements. 

These new systems are often at the scale of 
households, communities, and industry clusters. 
Production and consumption are driven by the 
desire to operate on the local scale. A spirit of a 
circular economy is driving all decisionmaking. 
People are better harnessing linked systems, with 
food production, water and waste treatment and 
energy production being operated in a closed 
circle. Local renewable energy generation and 
decentralised grids have superseded coal, gas 
and oil. 

More resilient cities have emerged, with 
individuals adjusting creatively to the unavoidable 
consequences of climate change. Communities 
increasingly embrace urban agriculture, growing 
food on and between buildings. Houses 
and apartment blocks have their own water 
harvesting, recycling and purification, and 
recycled water became a standard. Through 
treating and sourcing water locally, the amount 
of energy and infrastructure needed to perform 
these tasks could be reduced significantly. Power 
resides at the community level, utilising computer-
based collaborative tools. 

Independent customers are operating connected 
small water networks. Communities engage with 
the water industry for trading, information, system 
design, and maintenance. Individual customer 
relationships are facilitated through open data, 
crowdsourcing and the sharing economy, 
benefiting from favourable attitudes towards data 
sharing. Urban communities managed to achieve 
a closed system with little water going to waste. 
They are focusing on conserving, efficiency and 
reuse of water. Monitoring, sensing and metering 
is deployed and people’s skills and talent is 
harnessed to its full extend. A strong focus is put 
on alternative means of water treatment such as 
reed beds and wetlands, aeration and solar water 
disinfection.

3 Autonomous Communities
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SCENARIOS

Implications for São Paulo
Workshop Results

Autonomous Communities is regarded as a
feasible scenario with some aspects already
in place.

The likelihood of the Autonomous
Communities scenario was rated as
medium-high, mainly resulting from political
uncertainty, poor law enforcements and
low capacity and access to funding.

Advantages include the empowerment
of local communities, more efficient
management of resources, quicker
turnaround and the potential generation
of employment opportunities.

The development of small-scale cost effective
solutions with less dependence on Federal
Government allocations and better tailored to
local needs.

More distributed provision of services
could potentially could enhance local
economic development.

There may be a rise in conflicts or 
competition
for finite resources in the short-term.

Distribution of power and services could lead
to a slower and more difficult implementation
determined by trial and error and potentially
higher project costs for Public-Private
Partnerships (PPPs).

Communities’ necessity for self-regulation
mechanisms might increase their exposure to
external risks.

Relevance & 
Likelihood

Advantages Disadvantages
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4 Survival of the Fittest
A scenario with greater competition for limited 
resources and restrictions to supply with high 
disparities in usage behaviour and access. 
A decentralised water supply system with a 
separated provision of utilities.

Economy
Prolonged period of recession and a lack 
of investment increases competition for 
capital and resources

Energy 
High energy prices and a failed shift to 
renewables

Industry 
Lack of reliable water supply forces 
extreme efficiency measures and some 
private water networks

Technology 
Smart technologies are deployed in parts 
to monitor and control the restricted 
water consumption

Consumers 
Accessibility and price-driven consumer 
behaviour increases inequality

Resources 
Utilities fail to manage supply constraints 
effectively forcing restrictions on resource 
usage

Environment 
Continued environmental degradation 
and frequent extreme weather events

Governance 
Strong restrictions on consumption and 
supply with access rights at the city scale

Water Sources
Insecure water supply and overpumped 
aquifers are commonplace. Conflicts and 
restrictions for scarce water sources are 
increasing

Farming
Food and water supply is scarce, only 
some areas are fortunate enough to have 
access to flourishing land
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The global economy is in a prolonged period 
of recession. We are experiencing a world that 
woke up late to climate change, a world with 
greater water stress and resources only available 
for those who can pay for it. Many countries 
have already overpumped and depleted their 
aquifers and have reached or gone past peak 
water. Insecure water supply and an increasing 
amount of droughts have become commonplace. 
As a global agreement failed, tough measures 
have been adopted regionally to combat climate 
change. Resource use is strictly regulated in a 
world short of food and land.

In many cities, severe water shortages and 
periodic supply disruptions are on the agenda; 
often, population growth has been restricted by 
availability of water and land. The environmental 
system considerably suffered from environmental 
degradation and depletion. Despite decreasing 
rainfall, extreme weather and flooding 
events became more commonplace, with 
planning decisions still ignoring environmental 
considerations of development. During this 
time competition for capital and investment has 
been acute. Poor economic and environmental 
conditions have created clusters of haves and 

SCENARIOS

have-nots within society. As a result of water 
scarcity, strong restrictions on consumption and 
supply have been implemented, forcing conflicts 
for water and resources at the local scale. The 
government thus enforces more decision on 
people’s lifestyles. Life in the city is tough and 
major parts of formerly flourishing city centres 
have been abandoned in people’s search for 
available resources. Thus, large-scale resettling is 
happening which resulted in the urban population 
being lower than estimations predicted. The 
black market for water is a reality and informal 
economies are prospering. For those who weren’t 
fortunate enough to build-up their own system, 
with no regards to planning or legal rights, water 
rationing and a constant fight for water and 
resources are daily fare. 

The lack of cooperation has limited opportunities 
for the efficient management of networks, while 
simultaneously suffering from a lack of skills 
and talent. Government planning and policy has 
proved woefully short-termist with just enough 
of the basic infrastructure being maintained. 
However, the major part of an ageing water 
infrastructure is in need for upgrade, putting 
increasing pressure on capital needs. 

Local water supply and treatment companies 
compete for control over critical infrastructure and 
sources of supply. 

At the community level, no one is willing to 
share resources anymore. Groundwater is used 
with little concern for others, people use as 
much as they can once they have access. All 
available sources are identified and exploited 
and consumer behaviour is driven through 
accessibility. Despite increasing resource 
scarcity, consumption hasn’t been cut down, 
it is just distributed unequally and all resource 
usage is driven by who is the fastest and who 
can pay for it.

4 Survival of the Fittest
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Sustainable urban extension
Site selection and planning to avoid flood 
risk and work with natural water cycles. 
Low carbon and water efficient homes. 
Community-scale water supply and 
treatment, including grey water recycling. 
CHP/solar power supplemented by micro 
hydro. Groundwater supply and potential 
heat source, with aquifer recharge from 
SuDS and treated wastewater.

Extended asset life for existing 
infrastructure
By reducing demand for supply and 
treatment, better water management can 
extend the life of existing water and 
wastewater assets avoiding disruptive and 
carbon-intensive replacement.

Upper catchment management
Raw water demand reduced as a 
result of water efficiency throughout 
catchment. Moorland and woodland 
management reduces color in raw 
water, improves water quality in 
rivers and reduces run-off. Hydro-
power is a source of energy.

Inner city retrofit 
Whole house retrofit including water 
efficient fixtures, smart metering, 
disconnection of downpipes and water 
recycling, coupled with landscape retrofit 
of SuDS, creating habitat and amenity. 
Possibility of community-scale 
decentralized treatment for surface 
water and industrial/domestic greywater. 
Possibility of sewer mining for light 
industry, landscape maintenance and 
localized food production.

Spatial planning and land use
Understanding of the integrated water 
cycle at catchment scale informs 
rural and urban planning and land-
use, ensuring sustainable urban 
development is integrated with its 
hinterland and wider context. 

Campus/business park
Compatible uses encourage localized 
recycling and sharing of water 
resources. Landscape and buildings 
enhanced through water related 
interventions.

Water footprinting
Understanding embodied water use within 
the city to determine water footprint and 
dependencies with remote water systems.

Agriculture and food
Land management to reduce run-off and improve 
water quality. Restoration and protection of river 
edges from contamination and grazing animals. 
Localized food growing throughout the city 
and edible planting throughout the green grid. 
Nutrient recycling from wastewater treatment.

City center
Water reintegrated as a central feature 
of high quality public realm. New and 
retrofitted water efficient buildings 
use green roofs, green façades and 
intelligent management systems. 
Building scale harvesting and recycling. 
Ground water as heat source. New 
water and urban greening improves 
microclimate and controls run-off.

Water-resilient 
infrastructure

Smart infrastructure
Real-time smart monitoring 
and control in buildings, 
on networks, rivers and 
waterways saves water, 
energy and improves flood 
control and forecasting.

Dynamic natural coast
Providing habitat and amenity.

Green infrastructure
Water plays a key role in the 
delivery of green infrastructure 
through de-culverting and 
restoration of rivers and canals, 
SuDS retrofit, and vegetation/tree 
planting to reduce run-off and 
manage microclimate. Green grid 
inhabited by community orchards 
and edible planting, play areas, 
and allotments. Networks of 
paths and cycleways.

Revitalized river space
Re-design and re-connection of 
river banks using range of multi-
functional flood defense options 
depending on urban context. Flood-
compatible uses along river.

Coastal defenses
Protecting urban areas and 
settlements and providing 
high quality public realm.

Municipal treatment works 
Capacity and carbon footprint reduced. 
Energy generation from waste, 
hydraulic recovery, wind, and, for 
example, solar retrofitted to redundant 
settlement tanks. Spare land use as tree 
nursery for urban greening/woodfuel. 
Soil production from green waste used 
for food growing and urban greening. 
Nutrients recycled locally.

Flood-resilient 
development

Restored and 
revitalized canals 
and waterways

Protection of critical 
infrastructure

Wastewater

Water 
supply 

Flooding
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Arup addresses critical issues relating to resilience, flood risk, water supply and 
wastewater treatment by placing a re-integrated water cycle at the heart of sustainable 
planning, design and delivery. By aligning with, and supporting other socio-economic 
and environmental drivers, actions taken to protect and enhance the water cycle can 
deliver multiple wider benefits. 
The water cycle is influenced by global systems and small-scale local action, but is 
best understood at catchment scale. Catchments are bio-regions based on natural 
systems which usually transcend political, economic and socio-cultural boundaries. 
Water managers have long thought and planned at catchment scale, but their actions 
have not always been fully integrated with the planning and management of other urban 
systems. 
Re-integration of catchment-scale water management with urban planning and 
design will require collaboration and partnership, between government, local 
authorities, environmental regulators, infrastructure providers, business, third sector, 
local communities and others. This approach will also require new cross-disciplinary 
collaborations between the built environment and other professionals. This is a 
challenge, but also a powerful opportunity that aligns with and supports other 
development needs. Water, considered alongside other priorities, can be a powerful 
integrator that highlights interdependencies between individuals, settlements, their 
hinterlands and global systems, facilitating collaborative, holistic approaches to policy, 
planning and design.

Design With Water 6
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CASE STUDIES

New York City Economic Development Corporation (NYCEDC) 
has rejuvenated and transformed Hunter’s Point South into a 
prominent piece of the City’s waterfront. 

Underpinned by the principles of water sensitive urban design, 
water being one of the client’s key themes in their sustainable 
strategy to make the Games the ‘greenest’ in history.

HUNTER’S POINT SOUTH LONG ISLAND CITY, USA LONDON 2012 OLYMPIC PARK WATER INFRASTRUCTURE DESIGN, UK

Located on the East River in Queens, this new 12-hectare mixed-use 
neighbourhood development incorporates a waterfront park as well as 
housing, retail, schools and community space. As prime infrastructure 
engineer on the development and In consultation with over 70 independent 
entities, including multiple New York City agencies, Arup has implemented 
pedestrian-friendly streets, a network of bike lanes, and an urban landscape 
promoting public space. Through continuing coordination with these 
agencies, Arup was able to achieve consensus and deliver pilot water 
sensitive urban design interventions in the public rights of way, including 
sidewalk stormwater planters, porous pavement covering 33% of all 
sidewalks, and bioswales in the waterfront park.

One of the main water strategy objectives was to reduce potable water 
consumption by 40% compared to industry standards. Through a 
combination of water efficiency, water re-use and water substitution 
measures, this target was exceeded and a 57% saving in water was 
achieved.  20% was through water efficient fittings in venues, and measures 
such as rainwater harvesting for toilet flushing. A park-wide non-potable 
water supply network used treated sewage for irrigation and toilet flushing, 
accounting for a further 37% reduction in potable water consumption, 
exceeding the Olympic Delivery Authority’s sustainability target. Separate 
foul and surface water drainage systems reduce combined sewer spills and 
improve river water quality whilst minimising flood risk. 
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CASE STUDIES

Arup conducted a concept-level feasibility study to determine the 
options for stormwater management, water reuse and centralized 
district energy for the proposed St. Elizabeth’s East campus.

The plan recommends what flood risk management measures 
will be required, focusing on how to integrate defenses into the 
surrounding landscape and townscape.

ST. ELIZABETHS EAST CAMPUS, WASHINGTON DC, USA THAMES ESTUARY 2100, LONDON, UK

We identified specific strategies to address the new pioneering stormwater 
management regulations (in particular, taking into account the poor 
infiltration potential onsite) while accounting for the differences between new 
construction and existing building rehabilitation. We also determined the 
viability of reducing municipal water demand through rainwater harvesting, 
wastewater reuse and graywater reuse. Our team developed an energy-
demand profile for each of the proposed parcels at the campus based on 
a LEED® Silver performance standard in order to evaluate the options and 
feasibility of providing heating and cooling for the site.

These were illustrated by using a series of 3D visualisations portraying the 
changing estuary character and a subsequent series of vision sketches for 
specific areas along the river undergoing substantial change. 
The report was designed as a guidance document to inform and inspire 
those involved in flood risk design, to think and act creatively in integrating 
environmental enhancement into flood risk management schemes. The 
focus included the creation of a continuous public walkway along the River 
Thames, connecting to a series of public realm opportunities, and ecological 
enhancement.

Large urban communities on 
marshes

Residential, office and industrial, prime 
redevelopment sites

Open areas and parklandUndeveloped marshes
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CASE STUDIES

Water and wastewater strategy as part of an integrated 
masterplan to extend an existing township in Preston Beach, 
Australia.

New Songdo City is a masterplanned international business 
center being developed on 1,500 acres of reclaimed land on the 
northwestern coast of South Korea. 

PRESTON BEACH WATER MANAGEMENT STRATEGY, AUSTRALIA NEW SONGDO CITY INCHEON, SOUTH KOREA

Located on the coast, with sensitive habitat, hydrology, geotechnical and 
environmental issues, the implementation of water sensitive urban design 
was central to restoring and enhancing the sensitive ecosystem in the area, 
whilst complementing natural drainage patterns and integrating stormwater 
management into the landscape. The water strategy was developed to 
provide a high level of flood protection to the area, and ensure a sustainable 
supply of water which significantly reduces water demand. The strategy 
incorporates measures such as wastewater recycling which helps maximise 
the synergy between managing the supply of water with other benefits to 
ecology and landscape.

The client wants to create an environmentally sustainable city with a unique 
canal system and over 300 acres of parks and green space.
The heart of the new city development is the 100-acre Central Park. Given 
the irrigation demands for a park of this size, we worked with the client early 
in the design process to incorporate rainwater harvesting into the project. As 
part of the overall sustainable stormwater management design, the retention of 
surface runoff for later use as irrigation water was a central consideration.
Our design reduced overall city water demand, improved the quality of the 
runoff discharging from the park, and reduced the quantity of stormwater 
runoff from extreme storm events.

Preston Beach Water Management Strategy, Australia © Vyonyx
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CASE STUDIES

The Yongsan International Business District (IBD) is meant to 
become an international attraction in the heart of Seoul and an 
example of 21st century sustainability.

Surface water in the area is collected in a combined network and 
is pumped approximately eight miles to be treated at Cog Moors 
wastewater treatment works, incurring energy and carbon costs.

YONGSAN BUSINESS DISTRICT MASTERPLAN, SEOUL, SOUTH KOREA GREENER GRANGETOWN CARDIFF, UK

The masterplan required a vision that allowed the 180-acre site to 
accommodate 30 million m2 of development and reconnect the city to 
the river without overburdening an already overwhelmed infrastructure 
system. The development also required resiliency for Han River flood 
events, which have historically risen 12 meters. Climate change was another 
key design driver. Local studies predict a 15-20% precipitation increase 
and more intense, less frequent rainfall events. Dramatically increased 
evapotranspiration, coupled with the expected change in rainfall patterns, 
will increase the risk of drought. Arup reduced the burden on existing city 
infrastructure using a combination of low-tech design strategies (such as 
natural stormwater systems) and high-tech systems such as advanced 
wastewater treatment technology.

Feasibility study that recommends options to implement water sensitive 
urban design (WSUD) which will re-use surface water. Proposed interventions 
include planters, swales, bio-retention ponds, permeable paving and curb 
drainage, making use of the existing streetscape and open spaces. Using 
these features to develop community gardens, allotments, picnic areas 
and recreational spaces is also being considered. The wider benefits of 
the implementation of WSUD to this neighborhood include education, 
health, well-being, sense of place, as well as developing more sustainable 
transportation routes - in particular the cycle and walking routes linking the 
city to a regenerated and vibrant Cardiff Bay. 
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CASE STUDIES

The Department for Environment, Food and Rural Affairs 
identified Bristol as one of 10 high risk areas susceptible to 
surface water flooding in the UK.

Meixi Lake is a massive public- and private-sector project 
focused on creating a new sustainable city in China’s Hunan 
Province.

BRISTOL SURFACE WATER MANAGEMENT PLAN, UK MEIXI LAKE MASTERPLAN CHANGSHA, CHINA

Arup developed a high-definition, integrated, two dimensional, 4 metre grid 
terrain model to understand the surface water drainage. As well as being the 
largest model for this size of catchment and at this level of detail, it is also 
the first of its kind in the UK. This informed the basis of the strategic plan, 
identifying ‘hotspots’ for investment to manage the surface water flooding 
in Bristol. Arup worked with the Council to develop interventions using 
water sensitive urban design principles, providing benefits beyond flood risk 
management. These included sympathetically designed retrofit sustainable 
drainage systems and associated amenities into commercial and urban 
streets for delivering tangible benefits to socially deprived areas within the 
city.

Critical to the development is the restoration of a river and former lake. 
Flood management is a significant concern: the Longwanggang River can 
experience up to a 6.5 meter rise. Arup developed a flood management 
scheme that addressed the local government’s safety concerns and met 
the architect’s masterplan aspirations. The proposed flood management 
scheme cost 20% less than the scheme originally preferred by the local 
government. Arup’s design solutions improved the lake and river water 
quality and significantly reduced demands on potable water, a critical issue 
in China.

Meixi Lake Masterplan Changsha, China © Kohn Pedersen Fox Associates
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CASE STUDIES

As with many aging combined sewer networks, the Llanelli 
catchment in Wales is experiencing considerable surface water 
infiltration as a result of factors as growth and climate change. 

The development in London’s Victoria Dock consists of a public 
exhibition and education center, as well as offices, an auditorium, 
and conference center.

BURRY INLET SOLUTIONS LLANELLI AND GOWERTON, UK SIEMENS URBAN SUSTAINABILITY CENTRE, LONDON, UK

This is resulting in significant overflow spills from the sewers into the 
protected shellfish waters of the Burry Inlet. Arup has worked deliver large-
scale water sensitive urban design to take surface water out of the sewer 
network. This was made possible by building one of the largest hydraulic 
models of a sewer system in the UK to assess sewage spill frequency, 
duration and volume at all assets in these catchments. Arup then developed 
an innovative schematic plan of the sewerage system together with a flow/
area map for a comprehensive understanding of the catchment. This 
resulted in 181 innovative solutions ranked according to their contribution 
to surface water reduction, flooding, environmental enhancement, societal 
benefit, ease of construction and carbon cost using Arup’s CO2ST tool.

A highly integrated design process, where Arup engaged with Siemens across 
their extensive range of technologies, has allowed the development to target 
the highest international sustainability benchmarks – LEED® ‘Platinum’ and 
BREEAM ‘Outstanding’. The Arup team developed a fully integrated energy 
strategy for the building, realizing Siemens’ brief for an all-electric building 
through a combination of low carbon on-site generation, battery storage, and 
ground source heat pumps.  The public health design adopts a water sensitive 
design approach, focusing on water efficiency and advanced treatment, 
resulting in a 90% reduction in mains water use and a closed water loop in the 
winter season. Arup was able to advise on selection of Siemens technologies 
for blackwater recycling, configure the public health systems to allow for 
rainwater treatment to potable quality, and advise on licensing and approvals 
for the innovative water systems.
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The São Paulo urban water future is influenced by a broad range of factors, with
increasing urbanisation and ecosystem pollution, water rights and climate-related risks
being the most influential ones. This report is aimed at assisting in exploring future
options for urban water systems, in making sense of uncertainty and in identifying
risks and challenges.

Implications and Recommendations

The Drivers of Change, Climate Change 
Resilience, future scenarios and Design With 
Water case studies covered in this report reflect 
the need for urban areas to prepare for a world 
that may be completely different to the one we 
experience today.

Uncertainties around future urbanisation, 
population growth and demographic change 
will require the development of a more 
coordinated and integrated approach across key 
stakeholders such as city departments, districts 
and agencies. More resilient water systems will 
be necessary to respond to climate change 
consequences, meet future water demand and 
support economic growth.

Forward looking strategic planning and disaster 
response will become increasingly important.

Feedback from workshop participants indicates 

that enhanced policy dialogue and collaboration 
between agencies and levels of government 
(federal, state and municipal) will improve 
decision making.

Implementation of public policy, and 
enforcement of current legislation was also seen 
as highly important. The population also needs 
to be more involved in decision-making, water 
demand management and the development of 
local solutions.

Finally, São Paulo will have to adapt its ageing 
infrastructure and existing water systems to 
future demands and resilience considerations. 
There are cost efficient opportunities to achieve 
desirable outcomes by exploring green urban 
infrastructure opportunities, implementing 
technological solutions and optimising the 
performance of existing assets.

7

Actions and Recommendations

• Initiation of a policy dialogue and 
closer collaboration between 
agencies, the government, the 
private sector and the civil society. 
Cross-sectoral approaches are 
required

• Improvements in enforcement of 
current legislation

• Long-term strategic planning is 
required which incorporate urban 
development issues and responses 
to climate change impacts and 
disasters

• Exploration of options for more 
efficient and sustainable water 
management with a focus on green 
infrastructure and water reuse and 
recycling

• Identification of opportunities to 
involve the public in decision-making, 
water demand management and the 
development of local solutions
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Appendix 8
Workshop Impressions
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