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LIVING ON CIRCULAR PRINCIPLES



FUTURE LIVING ENVIRONMENT

� GREATER EMPHASIS ON INDOOR ENVIRONMENTAL QUALITY

[IEQ        HUMAN HEALTH & WELL-BEING for

PRODUCTIVITY]

� GREATER INTEREST IN ZERO-WASTE ENVIRONMENT 

[WASTE = RESOURCE]

CIRCULAR ECONOMY



Typical business operating costs – figure taken directly from World GBC report.

GREATER EMPHASIS ON INDOOR ENVIRONMENTAL QUALITY

[IEQ      HUMAN HEALTH + WELL-BEING + PRODUCTIVITY]



A CIRCULAR ECONOMY is an attractive
and viable alternative that businesses have
already started exploring today.

Today's LINEAR ECONOMY [‘take, make,
use and dispose’ ] relies on large quantities
of cheap, easily accessible materials and
energy, and is a model that is reaching its
physical limits.











In nature, there is no waste, everything is a resource,
everything is food for another organism, things work
in a circular, symbiotic and eco-systemic way.

WHAT IF OUR ECONOMY

WORKED LIKE NATURE ?

Thinking and doing in a systemic way, taking into
account all interactions, will make us perceive

waste as a resource, will

enable us to cooperate effectively, to optimise more
than maximise, to prosper in accordance with the laws
of the universe.

Wiithaa is the aboriginal name

of an unusual bird which uses

every resource around it to

build the most beautiful nest it

can.









Definition 1

CIRCULAR ECONOMY 

A circular economy is an alternative to a 
traditional linear economy (make, use, 
dispose) in which we keep resources in 
use for as long as possible, extract the 
maximum value from them whilst in use, 
then recover and regenerate products 
and materials at the end of each service 
life. 
-Waste & Resources Action Programme [WRAP]

WRAP is a registered charity. It works with businesses, individuals and

communities to achieve a circular economy through helping them reduce

waste, develop sustainable products and use resources in an efficient way.



Definition 2

CIRCULAR ECONOMY 

A circular economy is one that is 
restorative and regenerative by design, 
and which aims to keep products, 
components and materials at their 
highest utility and value at all times, 
distinguishing between technical and 
biological cycles.

- Ellen MacArthur Foundation



“Our Mission is to Accelerate the Transition to a 
Circular Economy”

The Ellen MacArthur Foundation works with business, 
government and academia to build a framework for an 
economy that is restorative and regenerative by design. 

Dame Ellen MacArthur

Founder, Ellen MacArthur Foundation

MacArthur is a successful solo long-distance yachtswoman. On 7 February 2005 she broke the

world record for the fastest solo circumnavigation of the globe. Francis Joyon, the Frenchman

who had held the record before MacArthur, recovered the record again in early 2008, beating

MacArthur's record by nearly two weeks. Following her retirement from professional sailing on 2

September 2010, MacArthur announced the launch of the Ellen MacArthur Foundation, a charity

that works with business and education to accelerate the transition to a circular economy.



CONTRIBUTING SCHOOLS OF THOUGHT

The CIRCULAR ECONOMY concept has gained momentum since the late 1970s,
led by a small number of academics, thought-leaders and businesses under the
following Schools of Thought :

� CRADLE-TO-CRADLE - William McDonough & Michael Braungart

� PERFORMANCE ECONOMY - Walter Stahel

� BIOMIMICRY - Janine Benyus

� INDUSTRIAL ECOLOGY     - Robert Frosch & Nicholas Gallopoulos

� BLUE ECONOMY - Gunter Pauli

� REGENERATIVE DESIGN - John Lyle 

� NATURAL CAPITALISM - Paul Hawken, Amory Lovins and Hunter Lovins



Hannover Principles
Developed by William McDonough (Architect) and Michael Braungart
(Chemist) in 1991 for EXPO 2000 that was held in Hannover, Germany,
involving the following principles:

1.  Insist on rights of humanity and nature to co-exist.
2.  Recognize interdependence.
3.  Respect relationships between spirit and matter.
4.  Accept responsibility for the consequences of design.
5.  Create safe objects of long-term value.
6.  Eliminate the concept of waste.
7.  Rely on natural energy flows.
8.  Understand the limitations of design.
9.  Seek constant improvement by the sharing of knowledge.

William 

McDonough 

CRADLE-TO-CRADLE
William McDonough & Michael Braungart

They published their first book, Hannover Principles of 
Design: Design for Sustainability, in 1991



2002 20131991

The upcycling concept was the title of the
German book written by Gunter Pauli in 1996
- The concept was later incorporated by
William McDonough and Michael Braungart
in their 2002 book Cradle to Cradle:
Remaking the Way We Make Things.



CRADLE-TO-CRADLE PRINCIPLES

Cradle to Cradle design perceives the safe and productive processes of
nature’s ‘biological metabolism’ as a model for developing a ‘technical
metabolism’ flow of industrial materials.

� WASTE EQUALS FOOD. Eliminate the concept of waste. Design
products and materials with life cycles that are safe for human health
and the environment and that can be reused perpetually through
biological and technical metabolisms. Create and participate in systems
to collect and recover the value of these materials following their use.

� USE CURRENT SOLAR INCOME. Power with renewable energy.
Maximize the use of renewable energy.

� CELEBRATE DIVERSITY. Respect human & natural systems. Manage
water use to maximize quality, promote healthy ecosystems and respect
local impacts. Guide operations and stakeholder relationships using
social responsibility.



CIRCULAR ECONOMY PRINCIPLES

Principle 1 
Preserve and enhance natural capital
- By controlling finite stocks and balancing renewable resource flows – e.g. 

replacing fossil fuels with renewable energy or returning nutrients to ecosystems.

Principle 2 
Optimise resource yields
- By circulating products, components, and materials at the highest utility at 
all times in both technical and biological cycles – e.g. sharing or looping products 

and extending product lifetimes. 

Principle 3 
Foster system effectiveness
- By revealing and designing out negative externalities – such as water, air, soil, and 

noise pollution; climate change; toxins; congestion; and negative health effects related to 

resource use.



CIRCULAR ECONOMY Implications 

Applying these principles means:
� creating an economy that is restorative and regenerative, 
� preserving ecosystems and increases their return over time,
� creating prosperity, 
� fuelling growth by capturing more value from existing infrastructure 

and products. 

System change is also crucial to the circular 
economy:
� one system’s waste is the next system’s input, 
� the aim is to maximise total utility from the products and materials in 

use. 

� requires taking a systems view of large value chains. 



Biological Cycle Technical Cycle





ReSOLVE framework
[6 action areas to move towards Circular Economy]

REGENERATE
o Renewable Energy and Materials
o Reclaim, retain and restore Health of Ecosystems
o Return recovered Biological Resources to the Biosphere

SHARE
o Share Assets (e.g. cars, rooms, appliances)
o Reuse/secondhand
o Prolong life through Maintenance, Design for Durability, Upgradability etc

OPTIMISE
o Increase Performance/Efficiency of Products
o Remove waste in production and supply chain
o Leverage big data, automation, remote sensing and steering

LOOP
o Remanufacture Products or Components
o Recycle Materials
o Digest anaerobically
o Extract biochemicals from organic wastes

VIRTUALISE
o Dematerialise directly (e.g. books, CDs, DVDs, travel)
o Dematerialise indirectly (e.g. online shopping)

EXCHANGES
o Replace old with advanced non-renewable materials
o Apply new technologies (e.g. 3D printing)
o Choose new product/service (e.g. multimodal transport)











Sustainable versus Regenerative

In a sustainable system, lost ecological systems are not returned to
existence. In a regenerative system, those lost systems can ultimately
begin "regenerating" back into existence. Regenerative systems create
a "better" world than we found it, now and into the future.

A truly sustainable material would be one made of 100% recycled
material that can, in turn, be completely recycled into a comparable new
material or product. This is rarely the case.

A truly regenerative product would not only be 100% recycled and
recyclable, but it would also improve the environmental conditions at
the factory where it was made, the business where it was used and so
on throughout its life-cycle (creating habitat, filtering water,
catalyzing nitrogen-fixation processes in the soil, etc.).





Regenerative

Sustainable

Green

Good Practice

Regulation

Bring ecosystem       ‘Cities like Forest s’ ‘Buildings like Trees’
back to full health 

No negative impact on 

ecosystems

Substantial improvement 

in environmental 

performance

Performance levels 

achieved by top 25%

Minimum performance 

according to regulation 

and/or industry practice

UPCYCLING

High densities, mixed 

uses, mainly public 

transport & pedestrian 

oriented, green space 

& roofs

Emphasis on higher densities, 

mixed uses, control of car, 

provision of public transport

50% reduction from 

norms (probably top 25% 

of current).

Some emphasis on energy 

performance, but not 

much else

Community level Building level

Community planning 

follows conventional 

suburban path.

Very high performance, 

feed electricity to grid

Transport, water, 

sewer etc. seen as 

quite separate

THE BUILT ENVIRONMENT

Best practice performance 

- 75% reduction from 

norms
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What does an urban environment based on circular
principles look like ? ‘Cities like Forests ‘

The city would have a multi-modal mobility system dominated by public
and shared transit. Individualised mobility would be provided as a
service, and be a last-mile solution. Combined, these changes would
mean fewer, better-utilised cars, with less land committed to parking
and roads, and less air pollution and congestion. Citizens would have
easy, convenient access to the mobility they need, while regaining
access to the spaces around them. Urban planners could reclaim this
unlocked, valuable inner-city land to integrate more natural systems
into urban settings.

- Ellen MacArthur Foundation 2015



What does an urban environment based on circular
principles look like ? ‘Buildings like Trees’

The built environment would evolve to offer more than just shelter, as
buildings would generate, rather than just consume, power and food ,
and in some cases be built to purify the air around them. Through
vertical and urban farming, the city would supply much of its own food
, reusing food waste and sewage in closed and local loops to produce
vegetables, fruit, and fish.

- Ellen MacArthur Foundation 2015



What does an urban environment based on circular
principles look like ? ‘Buildings like Trees’

Housing and offices would be modular, smart, and shareable , with
durable, mixed-use buildings designed in a modular way and
constructed with looped and non-toxic materials. Infrastructure
would be highly utilised , thanks to the adoption of shared and
flexible office spaces and flexible, smart, and modular homes.

- Ellen MacArthur Foundation 2015

























THANK YOU 
FOR YOUR ATTENTION


