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What to Expect

Intro to Circularity (Economy)
A Circular Built Environment

Circularity and Spatial Co-Design
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Go to www.menti.com and use the code 3762 8640

d Mentimeter

What are your association with Circular
Economy?
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Results \What are your associations with
Circular Economy?
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A Quick Recap of the Key Concepts of Circular Economy
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Towards — A Circular Economy

+  Shiftto renswable energy anc materials
»  Reclaim, retaln, and restore health of ecosys-

TeIms
L Raturn r oversd Hwﬂ réd oarcad to the

bicsphere Biological loops Technical loops

Renewable resources Finite resources
Renewables Flow management . Stock management

«  Share assels (8.0. CArS, Foomns, SppEANCES) Material
v Reuse/fseconchand supplier
*  Prolong Il through mamntenance, design for

churability, upgradabiRy, etc.

Return to biosphere Parts
manufacturer
+ Increase performance/efficlency of product
«  Ramove wasklte in production and sup ply chaln l,
»  Laverscpe blg clata, auton st on, remote sens- Prod
roducer
ing and steering Refurbish/
l Remanufacture

Remanufachire prochicts of components Sena_rice

Recyder provider

Digest anaerobically

Cascades l

+  Extractblochemic als from organic waste

+ Demateralise directy (e.c. bools, CDs, -
VDS, travel)

»  Domatedalise mlrecty (o.g. online shop- Consumer User
ping

Avoid / Minimise systemic leakage J L Incinerator
« Replace old with advanced non-ren awal bs ma- and negative externalities ) Energy recovery |—>
- Landfill e

https://www.ellenmacarthurfoundation.org (2012) / Image by Giliam Dokter (2021)

+  Apply new technologles (e.g. 3D printing P
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Circularity & the Two Value Chains

Retaining value in the technical
material chain- Starting from non-
renewable resources

. [ ]
Reuse/"\ReCyde/r\Recyde

End-of-life stage '@'

Biosphere

End-of-life st ini ' ' '
nd-of-life stage '@ Retaining value in the biological

material chain- Starting from
renewable resources

Adapted from Graphic: Twan Cortenraede based on Murray-_‘



Graphic: Twan Cortenraede based on Murray et al, 2017
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From a linear towards a Circular Economy

Retaining value in the technical material chain-
Starting from non-renewable resources

Reduce

[ ]
Reuse/"\Recycle Recycle

End-of-lifestage  Replace non-renewable
with renewable resources

Retaining value in the biological material chain-
End-of-life stage Starting from renewable resources
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‘R’-ladder’ with 10 Strategies from Linear to Circular

Refuse

Rethink

Reduce

Reuse

Repair

Refurbish

Re-manufacture

Re-purpose

Re-cycle

Recover

Alexander Wandl - a.wandl@tudelft.nl

Make a product redundant by abandoning its function or by
providing the same function in a different way.

Make product use more intensive by using(sharing) the product with
more people or by giving the product more functions.

Increase the efficiency of the machines in the production process or
use fewer raw materials for the same product.

Reuse of discarded, functioning product in the same function by a
different user.

Repair defective products so that the original function can be
preserved.

Refurbish old products to bring them up to date.

Reuse functioning components of the products to make comparable
products.

Reuse the product or components thereof in a new product with a
different function.

Reuse the materials of the product for application in new products.

Incinerate the materials with energy recovery.

The Circular Built Environment Hub ()

The R-ladder (based on Netherlands Environmental Assessment Agency 2019)



THERE IS NOT ENOUGH WASTE FOR THE CE

Exports

0.75

Processed

material
8.08

Dissipative flows
0.25

Emissions to air
246

Waste landfilled

Natural resources 0.70
extracted
5.40

Material treatment

use 179

4732

Backfilling

0.21

Recycling

0.77 ec.europa.eu/eurostatil

TUDelft ,fc';;;fgf;'zf‘j';t;;n Alexander Wandl - a.wandl@tudelft.nl The Circular Built Environment Hub

Material flows true scale in Gt/year (billion tonnes per year)

in 2019, EU27. Source: Eurostat



FROM PRINCIPLES TO DESIGN

Principles Circularity strategies Design strategies
Reuse Economy L e EEE— T
1 Closing loops i . . :
1 RE - Recycle Design for bicdegrading and recycling I
' (- !
: RS - Recover Design for disassembly :
I Ircrease recirculstion 1
" of materizks I
- ]
! 1

AdaEted from Circular D‘EEI‘I in Emctice_‘_GiIiam Dukterj?ﬂ?l] Putting_et al._[ Zﬂl?hVan Sgijn and Gruis_LZ[llﬂ_}_;
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FROM PRINCIPLES TO DESIGN

Principles Circularity strategies Design strategies
Narrowing loops RO - Refuse Design for material reduction
D R1 - Rethink Design for energy reduction
Circular Economy Decrense wse of R2 - Red
- Keguce

materials and =nergy

|
|
|
|
|
|
|
|
R3 - Reuse Design for attachment and trust I
_ R4 - Repair ign for reliability and durabili |
Slowing loops [ Design ity ity :
D RS - Refurbish Design for standandisation and compatibility I
Extend the utaliztion R& - Remanufacture Design for ease of maintenance and repair :
iod
e RY - Repurpose Design for upgrades and adjustments I
Design for dis- and re-assembly I
|
Reuse Economy :_____—_________ —— e ———
1 Closing loops i i ] :
: RE - Recycle Design for biedegrading and recycling I
|
: D RS - Recover Design for disassembly :
I Ircrease recirculstion 1
" of materiais :
1
1 Adapted from Circular Design in practice, Giliam Dokter (2021), Potting et al.{ 2017); Van Stjn and Gruis (2019); _ _ ___ _ |

'i';u Delft @mmm,}& Alexander Wandl - a.wandl@tudelft.nl The Circular Built Environment Hub ¢ )



FROM PRINCIPLES TO DESIGN

I it e
| Principles Circularity strategies Design strategies
Regenerative Economy I .

I R+ - Restore Regenerate water and soil systems
: & R+ - Renew shift towards renewable enargy
I n the biosphere R+ - Revitalise Revitalise ecosystmes.
I b L RO - Refuse Design for material reduction
I D R1 - Rethink Design for energy reduction

Circular Economy I
| Femme s L R2 - Reduce

materials and =nergy
F-mee— I Y === mm ———— - i
|
I R3 - Reuse Design for attachment and trust
|
_ R4 - Repair ign for refiability and durabili
| Slowing loops p Design ity ity
: D RS - Refurbish Design for standardisation and compatibility
| T RE - Remanufacture Design for ease of maintenance and repair
ind
< 4 : Per R7 - Repurpose Design for upgrades and adjustments
| Design for dis- and re-assembly
|
Reuse El'_"l::lr'llllflI'Il'|||r :_______________ T T T T

1 Closing loops i . .
: RE - Recycle Design for bicdegrading and recycling
: Q R9 - Recover Design for disassembly
I Incrense: necinculstion
" of materiais
1
L
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QUESTIONS?
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How are we doing in the CE transition?
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THE CIRCULARITY GAP - HIGH AMBITIONS NO PROGRESS

World -Only 8,7% of mined material per year are cycled in the global
economy in 2021 and it reduced from 9% in 2019?

4 CIRCULARITY B ~ CIRCULARITY &' CIRCULARITY
GAP rerorr M. Re GAP ripoRT c .' GAP =

2020 4 2028

Netherlands not reaching CE-Goals
W\ Agenda Blogs Aboutthe PBL
htt pS://WWW_C' rcu Ia r|ty—ga p_WorId/2023 Home / Topics / Circular econormy / News / 2023 / ICER 2023: Circular goals are still far from reach

ICER 2023: Circular targets are still far out
of reach

26-01-2023 | News item

In recent years, hardly any progress has been made towards achieving a fully circular
economy in 2050 and halving the use of abiotic raw materials in 2030. The use of
most raw materials has not decreased. Only the use of fossil fuels decreased, but this
decrease was incidental due to the corona lockdown.

https://www.pbl.nl/nieuws/2023/icer-2023-circulaire-doelen-liggen-nog-ver-
buiten-bereik

N\

(; i Y environmental
TU Delft WIechnoiog}:& design
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What has CE to do with the Built Environment
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Key societal needs and extracted resources

e e S
Extracted - : = e
resources i 2 o
84.4 Gt

Q 42.4 Gt

report-2018.pdf

21.8 Gt
@ Consumables
Services
12.0 Gt
Healthcare
9.1 Gt
@ Communication
4.4 Gt
2.3 Gt

http://shiftingparadigms.nl/wp-content/uploads/2017/11/the-circularity-gap-

@ 1.7 Gt

'ifu Delft Shvironmens! Alexander Wandl - a.wandl@tudelft.nl
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http://shiftingparadigms.nl/wp-content/uploads/2017/11/the-circularity-gap-report-2018.pdf
http://shiftingparadigms.nl/wp-content/uploads/2017/11/the-circularity-gap-report-2018.pdf

Circularity as “solution” for multiple challenges?

Figuur 2: Positionering circulaire economie ten opzichte van maatschappelijke opgaven en andere beleidsthema's

Tegengaan van Schoner milieu Herstel van Grotere
klimaat- en schonere biodiversiteit leveringszekerheid
verandering leeforngeving van grondstoffen

f N
Climate FEo! ’\/) @

Change . C’

0>

Circulaire
economie

Energie- en Lucht-, water- en Natuurbeleid Handelsbeleid
klimaatbeleid bodembeleid
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Sourece PBL - Nationaal Programma Circulaire Economie
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Growing Carbon-scape in Growing AMA
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Circular Built Environment - A draft Definition

"The Circular Built Environment
(CBE) is a system designed for
narrowing, slowing and
closing resource loops at
different spatial-temporal
levels by transitioning cultural,
environmental, economic &
social values towards a
sustainable way of living (thus
enabling society to live within
the planetary boundaries)".

'i';u Delft & ccmonedes: Alexander Wandl - a.wandl@tudelft.nl

The Circular Built Environment Hub

https://www.tudelft.nl/bk/onderzoek/onderzoeksthemas/circular-built-environment/scale-matters



How Can the Built Environment Facilitate the Transition to Circularity?

Four integral starting points “Unexpected” scarcities

The physical built environment Critical (raw) materials

The flows in a city/region Interdisciplinary

_ Knowledge
(student) projects

The circular behaviour of citizens Collaboration

Economic activities to become
circular

i Alexander Wand| - a.wandl@tudelft.nl The Circular Built Environment Hub (A‘
TUDelft @ - L



Physical Built and Unbuilt Environment

Design strategies

Shift towards Renewable/biobased materials

Buildings

Regenerate water and soil systems
Mobility infrastructure Design for material reduction
Design for emotional bonding and trust
Design for reliability and durability
Design for resilience and redundancy

Water infrastructure

Energy facilities

_ Design for disassembly and re-assembly
Public spaces Design for upgrades and modifications
Design for ease of maintenance and repair
Design for standardisation and compatibility

g Alexander Wandl - a.wandl@tudelft.nl The Circular Built Environment Hub (A‘
TUDelft '®500" - W/



Movement

a gy rbiotic TU Delft Student Project for Solar Decathlon Europe Competition

B

A
|

The top-up modules are the energy
producers of the building.

Photovoltaic envelope and roof. The square
shaped building-integrated PV panels use a
new technology so they can be produced in a
wide colour range.

The wooden facade assembly of the top-up
features a bio-based insulation that is
produced from paper pulp, achieving a light-
weight and carbon neutral facade that
reaches passive house standards.

Sources: https://www.delftsolardecathlon.com/en/prototype

'i';u De|ft A iechnoiogy & Alexander Wandl - a.wandl@tudelft.nl The Circular Built Environment Hub



Symbiotic
Urban
Movement

TU Delft I'Q?!ec.'h'.\o,-'ogy& desis

TU Delft Student Project for Solar Decathlon Europe Competition

Alexander Wand| - a.wandl@tudelft.nl The Circular Built Environment Hub ti )

Sources: https://www.delftsolardecathlon.com/en/prototype




Symbiotic
Urban
Movement

TU Delft Student Project for Solar Decathlon Europe Competition

]
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Sources: https://www.delftsolardecathlon.com/en/prototype




BIO BASE CONSTRUCTION MATERIALS -

Oceania

Northarn America

Europe

Latin Amerca & the Caribbean

Sub-3aharan Alrica

Noarthern Akica, Weslern & Central Asia

South-eastern Asla

Southern Asla

Eastern Ada

200 400 400 80O 1.000 1.200 1.400
Million m* RWE

m 2050 Primary wood produck demand (m®* RWE) 2020 Actual supply IRW (m?)

Sources: FAOSTAT Forestry for IRW 2020 (Annex 8.7) and GFPM (Annex 8.5).
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GEOPOLTICS

— 'S
The Circular Built Environment Hub | 1
@



> o - TIMBER AND OTHER
e~ FOREST PRODUCTS

Lumber (USD/1000 board feet) 454 80 +1020 (+2.29°
1750

1250

CURRENT TRADE AND
PRICE VOLATILITY |

250

2014 2016 2018 2020 2022 ©
10 W 1M 6M 1Y 5Y 10Y 25Y Al




Without Sustainable Forestry and Agriculture, there are no
Sustainable Biobased Materials.

Canada's managed forests have

turned into super-emitters, and Europe rapidly losing its forest carbon sink, study shows

2018 set a record

By Frédéric Simon | EURACTIV.com B Nov 7, 2022

Supporter

CANADA FOREST CARBON

MANAGED FOREST LANDGS :: MtCO2

250 NET CO2
+240 MLCo2

EMITTING

"There is a clear link between biomass harvesting and land sink loss in some member states,”

the report said. [Sergey Nemirovsky / Funded by the LIFE Programme of
Shutterstock]
o N the European Union

3 UM 7. CHART by Barry Saxifrage at VisuaiCarbion o 0 & NafionaiObsarver.com. M: ¥ 2020

(; - ) environmenta . . . (&‘
TUDelft @[emmw_& decwn  Alexander Wand| - a.wandl@tudelft.nl The Circular Built Environment Hub u



Flows: production, transport, storage and use

Design strategies

Water design for reduced energy, water and material
consumption

Food

transition to sustainable energy production
Data and information Design for synergies (electricity, heat, cold,
o materials) between different functions
Energy (electricity, fuels, heat)
Cascade flows beyond industrial symbiosis
Traffic (people and goods, animals)
Regenerate water and soil systems to be part of

Waste cascading systems.

New forms of minin
9 Urban and regional design promoting walking,

cycling and public transport;

g Alexander Wandl - a.wandl@tudelft.nl The Circular Built Environment Hub (A‘
TUDelft '®500" W/



+3m See Level Rise

“acircularwa 1
; adaptlve fu’t”

elde, J. Wu

Raising water studeEttprg)'ects: M.Mulder, E. Stecher, ML
e
Mentors: B. Hausleitner, M. Dabrovski

Tarozzo Kawasaki, R.

e .
TUDelft tf;:';:fg’;ﬁ%’:ﬁ;n Alexander Wandl - a.wandl@tudelft.nl




landscape as potential

Seawater
SouStoRicS

Permaculture

Seawater
aguaponics

Greenhouses Sweet water
aquaponics

Seaweed

—_—

-

o

Greenhouses

ABajeais

Raising water student projects: M.Mulder, E. Stecher, M.L.
Tarozzo Kawasaki, R.te Velde, J. Wu
Mentors: B. Hausleitner, M. Dabrovski




ABajeuys

agriculture and aquaculture

2 en’}ployer & researcher

ilr farmer i.%' worker mf* resident ﬂ farmer

food import

Y Y

By oiicial

& employer S5 carcher

food import ﬁ farmer i% worker Mf* resident ﬁ farmer

————— agricultural/aquacultural products — \WaSte — ©NETQY —— ©(UipMent&material

Raising water student projects: M.Mulder, E. Stecher, M.L.
Tarozzo Kawasaki, R.te Velde, J. Wu
Mentors: B. Hausleitner, M. Dabrovski




retreiving
materials

GDP the Netherlands Economic loss Economic loss

912 billion euros without the project with the project
493 billion euros 293 billion euros

ABajeais

Raising water student projects: M.Mulder, E. Stecher, M.L.
Tarozzo Kawasaki, R.te Velde, J. Wu
Mentors: B. Hausleitner, M. Dabrovski




q official

& researcher

N
% companies to be transferred Iﬂ canstruction companies fﬂﬂ‘-m residents

B oiticial

wood
steelsiron
olhers p déconstruction site -

!‘ construction companies & researcher % companies to be transferred @ insurance institutions

& z 3 & 3 k - = mm e
PR occitionst residents  PHIPRE relocsted residents M# original residents

material import anline management platform for materials

o sphalt
az%sy "

relocated people and recyclable materials I original buildings Wl rew buildings D buildings under construction  [Jlij original infrastructure D new infrastructure

ABajenys

Raising water student projects: M.Mulder, E. Stecher, M.L.
Tarozzo Kawasaki, R.te Velde, J. Wu
Mentors: B. Hausleitner, M. Dabrovski




Transition to Circularity => Systemic Changes <=> Different Built Environment

TU De|ft @C'”"O”'T"“t'?" Alexander Wandl - a.wandl@tudelft.nl The Circuiar Buiit Environment Hub
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- gy 5 Raising water student prolects M.Muld
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Critical raw materials are often closer than we think

China

Global production of critical raw materials (CRM)

according to EU definition

-~

Critical raw materials

GL 2020, Lars Marin and Fredri Karsson

Morth Korea
-

Russia
Ukraine

Spain

Greece  popapl

PM :EN0% Turllsla

included in the EU list * Eswl. ; Pakistan
Marocco/\Western Sahara L -‘_J
) C p " India M
- Antimony @ Lithium @ o
> Jamaica Guinea . /
- Bauxite m Magnesium . px .g% Nigeria Ethiopia__ - -
\ 4 = 6%
- Baryte Niobium =7 Rwanda@
) ]
Bervlllum m Heavy Rare Earth Elements ,f‘_.n DR Conge "apua New Guinea
- Bismuth N3 Light Rare Earth Elements - Brazil | . /,
i . Burundi LA
Borate m Platinum Group Metals @ 7 2
8% Tk
Natural graphite m Phosphate rock * Bolivia Mo |,,.h-.qu %
Zambia . 3 Mew Caledonia
m Cobalt Phosphorus - | '
Zimbabwea  agascar 1
m Flourspar Scandium - gasc
South Africa
Ga| Gallium Strontium

Silicon metal

- Germanium

EI Hafnium Tantalum
m Indiurm Titanium
m Coking coal Tungsten

Vanadium

S8:=-2-HE8

* MNatural rubber not included

Alexander Wandl - a.wandl@tudelft.nl

environmental
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Geological
Survey
of Sweden

12%\

SGU
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Natural gas
Solar PV
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ENERGY TRANSITION - CRITICAL RAW MATERIALS
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CLIMATE CHANGE - ENERGY TRANSITION - MATERIAL
SCARCITY

On EU and global scales there are plans to move towards
renewable sources and green energy.

The energy will be generated mainly
by wind and solar PV.

To build wind turbines
and solar cells we need
raw materials.

| 4 factors assessed in high, medium and low demand scenarios

k neration 1 terial
pacity etimes arket Share tensity

How much renewable How often do we need Which sub-technologies  How much will material
energy will be produced? to replace the systems?  will be dominant? usage improve?

'i';u Delft @emm”memal Alexander Wandl - a.wandl@tudelft.nl The Circular Built Environment Hub (&‘

echnology & design
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CLIMATE CHANGE - ENERGY TRANSITION - MATERIAL
SCARCITY

Raw materials demand forecast for structural and technology-specific materials for offshore wind, onshore wind and
solar photovoltaic (relative to 2018)

Materials have been grouped according to the technology (offshore wind, onshore wind, solar) and whether they are structural or
technology-specific The darker area of each vertical bar represents the demand range in a medium demand scenario. The lighter
area represents the demand variability considering low demand and high demand scenarios.
OFFSHORE WIND ONSHORE WIND SOLAR PHOTOVOLTAIC
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Supporting citizens' circular behaviour

Design for material reduction
Design for emotional bonding and trust
Design for reliability and durability

Provide infrastructure for sharing: tools, equipment, vehicles,

spaces, and flows.

Facilitate a collaborative production and consumption and
sharing economy.

Provide space for reuse and knowledge sharing.
Supporting regenerative practices

urban design, promoting walking and cycling;

Alexander Wandl - a.wandl@tudelft.nl
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gn method for collectively closing resource

Authors Els Leclercq, Mo Smit; https://books.open.tudelft.nl/home/catalog/book/62

Circular Communities: The circular value flower as a desi

flows



Relating Values, Flows, People, Spaces - Livability

INTE RVENT] ONg

TU De I ft I.&?!E'Cm.\o,-'gs,-y & desigr

Leadership;

P~

of residents); and

Alexander Wandl - a.wandl@tudelft.nl

Physical and economic security;
Basic services (schools, houses et etcetera);

Openness (tolerance, inclusiveness between different groups

5. Aesthetics (physical beauty, culture, and so on).

— 'S
The Circular Built Environment Hub | 1
@

Circular Communities: The circular value flower as a desi

flows

gn method for collectively closing resource

Authors Els Leclercq, Mo Smit; https://books.open.tudelft.nl/home/catalog/book/62
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Schoon Ship

Affordable for households from
diverse backgrounds across five
income categories, including
social renting

An urban design that encourages
a social living environment
100% renewable heating and
hot-water supply

50-70% reduction in electricity
requirements

100% renewable electricity
100% treatment of waste water
and organic waste

100% own drinking-water supply
60-80% food production (fruits
and vegetables) on own plot,
using locally obtained nutrients
Collective facilities such as
shared cars, laundries, jetties
and floating gardens.

o 7~
The Circular Built Environment Hub ! 1
@

Circular Communities: The circular value flower as a desi

flows

gn method for collectively closing resource

Authors Els Leclercq, Mo Smit; https://books.open.tudelft.nl/home/catalog/book/62
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Facilitating circular businesses

Space for transport
Scope for re-shoring of production
Space for storage

Space for the production of bio-
based materials

Space for renewable energy c % M

Facilitate space negotiation

cities
of making

'i"u Delft & ccmonme Alexander Wandl - a.wandl@tudelft.nl

FOUNDRIES
OF THE FUTURE

The Circular Built Environment Hub

https://citiesofmaking.com/



Source:: Brigit Hausleitner en cities of making project.

Rethinking urban development
Integrating urban manufacturing

Space as mediator

CREATING LOOPS

CIRCULARITY &

TECHNOLOGY + -----

REUSING WASTE

TRANSPARANCY
IN PROCESSES

environmental

TU Delft @echnomg}z&design
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METROPOLITAN REGION
* Borders
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BUILDING
BLOCK

GOOD TRANSITION

* BETWEEN FUNCTIONS

BENEFIT
FROM LOCAL
CONDITIONS

METRDPOI.I'I’AN REGION
* Main streets

BROKERING
STRONG
RELATIONSHIPS
PEOPLE,
+ NETWORKS &
wooa.  POLICY
SPACE
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FINANCING
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Een patroontaal als ontwerp instrument

]
TUDelft
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Bron: Brigit Hausleitner en cities of making project.

FOUNDRIES
OF THE FUTURE

As.
high strests losa therretall elusto
Straats,

TAKING ADVANTAGE
OF PLACE conorrions ASSURED SECURITY
e SPACE

bt of s

To best.
focuson

floorspace. This provides opparturstics
to.concantrota wholeaalo, epai, log ties
linked o complamentary retai acthities
o Wigh st Speres i CS
makers. The back of the high street, with
lower pedestrian flows. lower retall
value should take scvantage of C.7 Links
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Towards a Sustainable and Livable Desakota:

Designing for sustainable industry transition in the peri-urban territory of the Greater Bay Area

'i';u Delft @;j};g;ﬁf’gﬁﬁ%@fén Alexander Wandl - a.wandl@tudelft.nl The Circular Built Environment Hub

Source: Graduation Project: Shiru Liu



Starting from linear Industry and degenerated landscape ...

1 ] [ ] 1 | | ] 1
| dkeBfishpond  vegetsble ancestraltemple fengshul houschoM msin  dike & fishpond |
garden & &uvillage Pond residual dicch
ditch settlement collection

E
=1

! l | L R 1 | !
electricity | industrial "' \ilage vegemble ancestrsl primary  vilage  vegetshle dke&fshpand | main  river
substation park settlement %rden & temple  school settlement  garden & dike

ngshui - Bwillage ditch
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Source: Graduation Project: Shiru Liu



- . - e .
Continuity and share of green &
blue network

ﬁ{“ﬁ’.ﬁ

Reuse of industrial redundancy
for landscape regeneration and
publicness

Enhahcement of the
Ereen:& blue network

Imnlrm'arrmtufﬂwlmta public
space & public institutions &

Collaboration of Industry and agriculture to
increase the degree of self-sufficency

Circulzr flows of nutrients & energy in
agricultural & augacultural & industrial
ian‘ulmpe

5

Symbiotic industrial network of

A DIVERSE, eco-industrial parks

DECENTRALISED
STRUCTUREWITH
SHARED GREEN &

BLUE NETWORK
Decentral and synergic recycling hubs

Identification and just metropolitan

Promotion of competence field of industry and
publicness of living environment - & io-

industry symbicsis based on the drcular
based transformation of wasee, water, enargy
I and raw material network

facilities

Identification of local settlement
culture and nature through site-

specific renewal strategy

Diversification of planning tools and
empowerment of local governments
(township) and village collectives

[Fig.6.1] Three design principles and interrelated goals

5

Towards aSustainable & Liveable Desakota
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Built Environment Hub | 1



Using Industrial Symbioses and the introduction of bio-based industries as a starter for
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Integrated, systemic but context specific regional design

Goal 01: Symbictic industrial development
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6.13 Policy Strategies

The specific actions and actors corresponding to
each strategy are depicted in the diagram. The
core planning strategy to drive these actions
includes:

l)Empower village collectives to operate the
centralised industrial node and develop their
collective management capabilities.

2)Establish circular networks that should be
led by village collectives and negotiated in
collaboration with residents (farmers). The role
of the local government is to assist and regulate,
primarily focusing on developing the capabilities
of village collectives, such as infrastrucwre
investment, network  establishment, and
providing training support. Incentive measures
can also be implemented to promote agricultural

._,,.Sn ey CCEives and industrial transformation and regulate

D"i.’ﬁ,,-.,’ﬁ."&”'}” E’lﬂ”?fs o 1& E I:he unsusm.lnable activities. . . .

oo ectwes Euvcer?ﬂrmetls'l% an?:l-lagrlc Dura er.tor} 3)Local|sed marp.l‘nluglr.'fil, Phys'?bglcal’ and
governance strategic planning can be incorporated
inta the procedures of the planning system.
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A Circular Built Environment relies on Co-Creation

http://h2020repair.eu/virtual-
exhibition/

]
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Three Videos to Guide the How

Play (k)

Play (k)

https://online-learning.tudelft.nl/courses/spatial-circularity-strategies-for-
sustainable-regional-development/

technology & design

. .

(‘ environmental . . . F
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Circular Economy (CE)

What are your association with CE, now?

Some mentimeter interaction: E
https://www.menti.com/zxh8oxzwt3

o

voting code 3762 8640

f Alexander Wandl - a.wandl@tudelft.nl The Circular Built Environment Hub (A‘
TUDelft @ L



Results \What are your associations with
Circular Economy now ?

self-sufficient
closing slowing narrowing
CONSCIoUsSNess i - promote walking

bio-based materials

rethinking ; ' o
= - i il change of living

ownership & built environment

operness < £ & F@UISE rethink
propaganda red UCG‘

co-create build .
regeneration

renewable energy

forethought

efectivity
recover

cooperation

durabitily

equity

strategic planning

redesign

addressingclimate change

palanced supply demand
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QUESTIONS?
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THE CIRCULAR BUILT ENVIRONMENT HUB

Circular Built Environment Hub
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Who we are

(; environmental . . . (&
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89-5-2023

Research projects portfolio

Biobased, Inclusive & CARED CHARM CIK: The Circular CINDERELA CiRCLETECH Circu-MAT
Circular , ) Kitchen ) )
Catalyse Remanufacturing through Circular Housing Asset Renovation New Circular Economy Business Twinning partnership to develop a Circular city and Industry park
Design Bootcamp & Management - No More Model for More Sustainable Urban European Sustainable Circular Materials metabolism Learning
Downcycling Construction Economy Research Hub package and assessment tool

Circular Area Circular City Circular Components Circular and Doughnut FacadeReLog Fagade Leasing
Development ) in the Built Prefabricated High Architecture - . .

inekh t-Th Exploring the roles of E . t Ri Reverse logistics for the recovery A circular business model based
Binckhors e contemporary Dutch architects nvironmen Ise The Doughnut Economic approach of metals in the facade industry on the use of multifunctional
Hague regarding the circular economy in in Architecture fagades.

the built environment.

technology & design

(; environmental H . . (&
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20-5-2023

Research projects portfolio

' [ ]
\ J
[ )
@
International Round Table
on Materials Criticality

IRTC Intrinsically Circular Pop-Machina
International Round Table on A service for integrated Understanding the spatial and
Materials Criticality disassembly and design of social consequences of circular
buildings. collaborative production in urban
areas

Product Development
Test Lab

Testing innovations in an
innovative building

REHAB

Developing circular components for
housing renovation

REMANPATH REPAIR

Building Lifelong Education REsource Management in Peri-
Through Finding Company Path to urban Areas: Going Beyond Urban
Remanufacturing Metabolism

Sus

Mat Crit

SeRaMCo SusCritMat Trancibo
Secondary Raw Materials for Sustainable Management of Changing inter-organizational
Concrete Precast Products Critical Raw Materials collaborative behaviour in circular

construction projects

LAN ET ASKEB/EGE

Motk ot taonma askebamgeret har,

Urban Waste

Urban strategies for Waste
Management in Tourist Cities
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Stories

SUSTANABLE
CYOLES PrODUG

i
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farms angdthe built =+
eﬂhronmegL

The new interior wall:
- demoulltal{le,

A miné of information

fagade is your 1i
in'waste data

fagN
b

Data drives the
- circular'economy

7 The added valie of

léﬁiﬁsom;c,e ﬂows

ommumt:es atthe

Circular area
development:
pioneering on a large
scale

Zooming in on and out
of acircular region

=Meeting the makers:

circulareconomy
as a matter of DIY?

vir mental
environmenta Alexander Wandl - a.wandl@tudelft.nl
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Summer School on Circularity in the Built
Environment

5 -7 July 2023

Register now

From “circuits of capital” to “circuits of value”: addressing

the barriers of circularity implementation e
Summer School on Circularity

The Circular Built Environment Hub of the Faculty of Architecture and the Built in the Built Environment

Environment will host the second Summer School on Circularity in the Built

Environment from 5 to 7 July 2023. _
Register here

https://www.tudelft.nl/bk/studeren/summerschools/summer-
school-on-circularity-in-the-built-environment

'i';u Delft If;:;;:;ﬂ%’;i?én Alexander Wandl - a.wandl@tudelft.nl The Circular Built Environment Hub
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