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CONLUSIONS

Circularity is an
information

DESig n for challenge.
Circularity.  Adventof

Internet of
Materials

Life Cycle

is llcaaSII

Key.

Technologies
are readily
available.



PLANETARY BOUNDARIES

July 29th

Country Overshoot Days 2021

When would Earth Overshoot Day land if the world’s population lived like...

Dec 18 | Indonesm

Dec7 | Ecucdor
Dec 2 | Nicaragua ,

Nov 24 | Egypt, Guatemala \ i 1550
Nov 20 | Iraq
F
Nov 17 | Cuba » \ eb 15 | Luxembourg
pEc 7

Nov 2 | Colombxo 7,
Mar 7 | United Arab Emirates
/
_ Mor 14 | Canado, Kuwait,
- /.

United Stotes of America

Oct 21 | El Salvador =
\

.« Mor 22 | Austrolio
= Mor 26 | Denmark

———= Mar 30 | Belgivm

=== Apr 5 | Republic of Korea
\- Apr & |I weldez
* Apr 10 | Finland, Singopore
\Apl 12 | Norwoy, Saudi Arabia

\ Apr 16 | Israel

Apr 17 | Russia
« Apr 27 | Irelond, Netherlonds
~* April 30 | Slovenia
——e May 5 | Germany
* Moy 6 | Jopon
Moy 71 France

18 | VietNom +___
ep 16 | Djibouli «—
ep 14 | Panoma «-

13 | Venezuela* -
Sep 11 | Algeria”

* May 15 | New Zealond * Moy 13 | ltely, Portugol

| \ May 19 | United Kingdom * Moy 17 | Chile

Avg 8 | Ukeai | 6 L \ \ b Mo 2 | Greece

vg raine / |\ . ; 3 | Montenegro

p ““ ‘ \ \ \\ May 25 | Spain

| 27 | Brazil \ Jun 7 | Chino

oals r?:;q | Bolivio ./\‘ “ A Jun 10 | Bohamas
Jul 8 | Paraguay * \ Jun 21 | Romonia

Jul 4 | South Africa* | Jon 26 | Argentina

Jun 30 | Iran o2
EARTH

% OVERSHOOT Source: National Footprint and Biocapacity Accounts, 2021 Edition Global Footprint Network
DAY

i Advoncing the Scien { Sustoinabili
data.footprintnetwork.org (@ ancing the Scieace of Sustoinabilty

414 ppm

Global CO, atmospheric concentration

Global CO2 atmospheric concentration

Global mean annual concentration of carbon dioxide (CO:) measured in parts per million (ppr).
400 ppm
380 ppm

360 ppm

340 ppm

320 ppm

300 ppm | i i
1969 1980 1990

Source: NOAASESRL Global Monitoring Division

2000 2010 2018

OurWorldinData.org/co2-and-other-greenhouse-gas-emissions/ » CC BY



NEED FOR BUILDINGS

Africa
China

India

Current floor area

North America Floor area additions

Europe
m2017-30
ASEAN :
Latin America
2030-40
Other Asia | |
Middle East :
OECD Pacific : 2040-50
Russia and Caspian region : .
2050-60
- 90 - 60 - 30 0 30 60 90
billion m?

Notes: OECD Pacific includes Australia, New Zealand, Japan and Korea; ASEAN = Association of Southeast Asian Nations.
Source: IEA (2017), Energy Technology Perspectives 2017, IEA/OECD, Paris,



NEED FOR BUILDING INFRASTRUCTURE

" “To accommiodate the
world-wide demand of . =&
expected growth by 2050, « "~
we need to construct ... :

< =

“New York City every month -
for the next forty years.”

Paul Hawken
Re-Generation: Ending the Climate crisis in one generation. =




MATERIAL AVAILABILITY

Reduction of

exploitable
L P reserves due to
Existing 3 environmental
Gravel 'B' factors
Reservoirs §
1850 ¥

Exploitable Gravel o)
'Reserves il

Reduction

to d ay through

: 5 q | exploitation
& : o

1850 ca. 1950

Source: Jackli u.a.: Contributions to the Geology of Switzerland, 1985



PARADIGM SHIFT: From natural sources ...

-"Sterra Leone
- © Témmy Trehchard / IRIN

]'m B W‘ysﬁ“




PARADIGM SHIFT: ... to urban areas as secondary material stockpiles




THE LIFE CYCLE DILEMMA

Site is the fixed location of the building

Structure is the building's skeleton including the foundation and load-bearing elements
Skin is the fagade and exterior

Services are the pipes, wires, energy and heating systems

Space Plan is the solid internal fit-out including walls and floors

Stuff is the rest of the internet fit-out including the fumniture, lighting, and ICT

“Urban mining Index

Site

FROM PRINCIPLES TO PRACTICES: - H
AR' |P REALISING THE VALUE OF Skin Structure  Services Space Plan  Stuff

CIRCULAR ECONOMY IN REAL ESTATE 20-3byrs  30-300yrs 15-30yrs  10-30yrs 5-20 yrs



CONTRACTOR'S (POTENTIAL) LEVERAGE

Starting poi

g A

Haul away -
Landfill (or
ﬁh —— recyde)( Extract
. raw
materials
aan materials '-R
; () @
Demolish or
Deconstruct Transport
to factory

Embodied Emissions
20 to 50% of a
building whole-life
emissions

Operational
Use

During Use:
maintenance
and retrofit

Operational
Use

nt

les

Manufacture
products

ol ]

R

Transport
to site

Construct
the
building

C40- Cities Clean Construction Forum
https://www.c40.org/networks/clean-
construction-forum



BIGGEST LEVERS

HEIGHT
expresses the mass material
reduction in Gt

Floor space

Housing
Durability

WIDTH
expresses the emissions
reduction in Gt CO,eq

Construction
Materials COLOUR
represents a societal need:

CONSUMAELES
COMMUNICATIONS

HOUSING
MOBILITY
HEALTHCARE

NUTRITION
THE o
CIRCULARITY &
GAP RrEPGRT
TEMPERATURE
total mitigation of expected global
temperature increase by 2050

circularity-gap.world




DESIGN FOR CIRCULARITY - DATA DRIVEN

Design Process
Conventional vs. Generative Design

Conventional Design Data Based Design
(knowledge based - iterative) (networked - iterative)

Architecture Sustainability

‘ Physics

Number of options

Bearing
structure

Architecture ®

Bearing structure @ HVAC Facade
HVAC

Fire safety iiégjgéggiiégggjzf;;7

Costs

Facade Fire safety Costs
Sustainability

Building Physics

Source: Fabian Evers, Team Generative Design, STRABAG Innovation & Digitalisation



Engineering (for) the future

Urban Mining & Recycling (UMAR) in Dibendorf (Schwitzerland),
Design W. Sobek D. E. Hebel F. Heisel,

Completely circular building.

=
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CIRCL Amsterdam
ABN AMRO BANK,

Completely circular building.




CONLUSIONS

Urban areas
today are the
SRM stockpiles

Need for climate
target oriented
certification
schemes

Regulatory
Frameworks must
accommodate
circularity .

Educate for
Circularity.



Thank you

“Waste is nutrition”

Michael Braungart
Co-Inventor of Cradle to Cradle

TIM NOBLE & SUE WEBSTER bIR'I_'Y'J(I[HITE TRASH (WITH GULLS), 1998




