
Can Circular Economy thinking 
transform the water sector?

© Adapted from  Arup/EMF/Antea report 



Europeans 
(only) need 
between 
2-3 planets 
worth of 
resources 
to sustain 
their lifestyles
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Circularity Lab
Arup|Google|EMF Dame Ellen MacArthur



Beyond the current 
"take, make and 
dispose” extractive 
industrial model, 
the Circular 
Economy is 
restorative and 
regenerative by 
designOve Project
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* Adopted from WEF/PACE



Circular 
= 

Avoiding waste
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1
Design out 
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externalities
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resources in 
Use

3
Regenerate 

natural 
capital



Economy 
= 

Everything else



Our start of the journey towards a CE 

Arup’s Circular Pavilion @London Design Festival (2016) People’s Pavilion @Dutch Design Week Eindhoven (2018)
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So what 
about the 

water sector?

https://www.bbc.co.uk/news/uk-47620228
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Genesis of Cities and their Water Systems
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Designs our waste 
externalities.

Keeps resources in 
use.

Enhances natural 
capital

Service Delivery Functions
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White Paper Working Group



Principle 1: Design out waste externalities
(For systems interfacing with water)

• Optimise the amount of energy, minerals, and chemicals use in 
operation of water systems in concert with other systems.

• Optimise consumptive use of water within sub-basin in relation 
adjacent sub-basins (e.g. use in agriculture or evaporative 
cooling) 

• Use measures or solutions which deliver the same outcome 
without using water
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Principle 2: Keep Resources in Use
(For systems interfacing with water)

• Optimise resource yields within water systems (water use & 
reuse, energy, minerals, and chemicals).

• Optimise energy or resource extraction (organics, minerals, etc) 
from the water system and maximise their reuse. 

• Optimise value generated where water systems connect with 
other systems, such as ‘water + energy’ and ‘water + food’. 
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Principle 3: Regenerate Natural Capital 
(For systems interfacing with water)

• Maximise environmental flows by reducing consumptive and 
non-consumptive uses of water.

• Preserve and enhance the natural capital by river restoration, 
pollution prevention, and ensuring quality of effluent

• Ensure minimum disruption to natural water systems from 
human interactions and use.



The difference in Circular Economy (CE) thinking

System With CE Thinking System Without CE thinking

Versus

© Adapted from  Arup/EMF/Antea report 



Opportunity

Avoid Use

Water is used as a 
service.

Through rethinking 
products and services it 
would be possible to 
eliminate ineffective uses. 
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Opportunity

Reduce Use
Water is used as a service.

The amount of water use 
can be reduced through 

• demand management,

• efficiency measures, and 

• better resource 
allocation and 
management. 
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Reuse

Water is used as a 
resource or carrier  

Pursue opportunities to 
reuse water or nutrients 
within an operation 
(closed loop) and for 
external applications 
within the surrounding 
vicinity or community. 

Opportunity

Greywater for Landscape
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Opportunity

Recycle

Water is used as service

Water recycling within 
internal operations 
and/or for external users.  

For example, municipal 
recycled water
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Opportunity

Replenish

Water as a service, to the 
environment and future 
users

Efficiently and effectively 
returning water to the 
basin. 

For example Managed 
Aquifer Recharge to 
replenish groundwater

Managed Aquifer Recha
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Opportunity

Holistic view of 
multiple Circular 
Economy 
opportunities across 
a municipal water 
system



Circular Economy 
Assessment Framework
• With Ellen MacArthur Foundation, 

AbInBev, Antea Group, Coca Cola, 
Danone, Dell, Google, Heineken, 
Hera Gruppo, Suez, and Veolia

• Scalable approach/ application

• Building, industrial estate, district, city, 
water utility, basin.

• Identify and evaluate opportunities 



Thank you
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