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Circular economy: from3 R’sto10R’s

Bron: Circular Economy 3.0, Walter J.V. Vermeulen, Denise Reike and Sjors Witjes, 2019 6

https://www.researchgate.net/publication/335602859_Circular_Economy_30_-_Solving_confusion_around_new_conceptions_of_circularity_by_synthesising_and_re-
organising_the_3R%27s_concept_into_a_10R_hierarchy



. .

Buildings As Material Banks
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BUILDINGS AS MATERIAL BANKS
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BAMB Material Passports EEE M

BUILDINGS AS MATERIAL BANKS
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Q.

BAMB Material Passports

®

Product Example 1 Example 2 Example 3
composition

breakdown

System / Product HVAC System?’ Granite Flooring

Office Chair 3

pelished, no seal

Components level | = Chiller = Wheels
1 *  Boiler + Leg
* Fan » Upholstery
*  Ducts * Seat Frame
* Others » Others
Components level | = Condenser
2 *  Evaporator
(sub-component of | + Pump o a
level 1) *  Others




BAMB Material Passports akE BAMB

BUILDINGS AS MATERIAL BANKS

MANUFACTURING PHASE /
REMANUFACTURING PHASE

Li]
* Product » Material health
Manufacturer |

* Use and reuse instructions
= Cannections
- Locations

* Product user
+ Installer

+ Maintenancer
+ Owner

« Assembly, cleaning,
+ Defined use period
option

= Manufacturer
= Manufacturer s
suppliers,

% g

IRNRL

Himine

w

- Defined materi
+ Content origin

and situatiovn
* Take-back services

* Take-back and reuse

+ Disassembler * Ownership mol
+ Deconstructor « Take-back services
= Composition
* Disassembly instructions
* Connections
= Locations

b e

AN &

EPEA

The Cradie of

cratite conte © EPEA

CAPEA G 2937

https://www.bamb2020.eu/



Q’ Overview existing initiative

L
LA
187 PCDS
..I PRODUCT CIRCULARITY
DATA SHEET

* Governments - Supporting circular economy " uxemsoure

HARVEST

Producer - Circular design and management of products BAY I I +

Building
Material
Designers and engineering offices - Tools for product selection Scout

=S
Building owners - Circular management of buildings . L —
11

*MADASTER



g.

Governments

Supporting circular design, construction and
renovation

Setting the circularity targets

Better knowledge of the building stock and its
condition

Better knowledge and management of material
flows

Support the orientation of policy measures

Assess the circularity and sustainability of the
built environment
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) EHEET —
Q Governments LIl ———
LUXEMBOURG
. * Problem Statement
TIER 2 1 PRODUCER DISTRIBUTOR CUSTOMER RECYCLER
.M.—.—Q—@—r@ - Collecting circularity data is expensive, difficult and not
) S | —~ standardized
m - (u,,qiﬂ,““d uwf‘!‘“ NON standardized Mostly
information flow unavaila
ble * Solution
INFORMATION

S - Standardized approach to share circularity data in each
step of the value chain

REUSER,
REMANUFACTURER &

1 CUSTOMER LER .
3.2_. TE“_.PROE:TWTC.’R_.@_.@ - Development of a data template that contains
g standardized and reliable information on the circularity of a
“E? EXCHANGE OF PCDS prOdUCt

* Focus on the development of an industry standard:

A,ce;o,‘mmim H,,);,o s WL @ - align to a common language on circularity characteristics
O @i SGS G g —— - support the design of circular & healthy products
Steelwse O Tarkett Hurterougias & f e AR - Support implementation of cost-effective business

o gy & U] FpmAl R models

fevs sEeo Direction générale du tourisme

' ... Deloitte. Prysmian ﬁ eurima ¥ SundaHus

Group

@MOEPEA |arence LISTE) . kPmG

https://pcds.lu/
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G Ove rn m e n ts .l-. PRODUCT CIRCULARITY

Structure

SECTIONS

@ QN

GENERAL
THFOR AT

COMPOSITION

DESHHED FO®
BETTER USE

DESIGHNED FOR
S SASSFE ALY

e SiGN ED FOM
RE-LSE

I.l’-_ll
.. '] “u
1353 peps

LUXEMBOURG

STATEMENTS (EXAMPLES)

s FRIDACT COMTARNS = =588 % POGT-D0NTINT R FTEVOCLED CDRTERT &Y WRaErT

Tief FEQDECT BC E RETY C0& TATS BLRSTRANCTE T W EY s CNNCT S
PO THE READH CAMDUDATE LIST N CONCENTRATON AEDVE O 1% BY WEGEKT

SECTION 5: Design for re-use

Vil FELEOE T TRl B RS0 R DR SRS IRE D =Y AT A R P RSN

a1 THE LOLATIOH &8 ThE FROGUCT UsE Circularity pathways/scenarios = Product designed for ...
5000 The product is designed for re-use as-is or with minimal modification.
5001 The product has the CE mark.

5010 The product is designed for refurbishment.

5020 The product is designed for remanufacturing.

Statements 5030-5037: only one statement can be true.

5030 0% of the product is designed for recycling at the same level of quality. The
remainder of the materials is foreseen by the manufacturer to be recycled at a
lower quality than the original content.

5031 >0-10% of the product is designed for recycling at the same level of quality. The

FiE fREarT IS DESIERES T AF TR LR sl BEwO AT ED uiSibl
REVERSIBLE OOMMECTORS

THE PRODUCT IS DE5 IGNED FOR KE USE (U5 15 0N VEITH MINENAL MODIFICATION remainder of the materials is foreseen by the manufacturer to be recycled at a
3 » ] ¥ 2 lower quality than the original content.
T SRTGUCT IS DESISNT D RS DORFOGh T MO N A8 HOET CEFSPOsTT 5032 >10-25% of the product is designed for recycling at the same level of quality. The

remainder of the materials is foreseen by the manufacturer to be recycled at a
lower quality than the original content.

5033 >25-50% of the product content is designed for recycling at the same level of
quality. The remainder of the materials is foreseen by the manufacturer to be
recycled at a lower quality than the original content.

5034 >50-75% of the product content is designed for recycling at the same level of
quality. The remainder of the materials is foreseen by the manufacturer to be
recycled at a lower quality than the original content.

Choose True/False - |
Choose TruefFalse - |

Choose True/False _~|
Choose TruefFaise - |

Choose True/False _-I

Choose True/False _'I

Choose TruefFalse - |

Choose True/False .

Choose True/False - |




Q Governments

@ PLATFORM

Framework, incl. lexicon CB23

H Duiding circulair bouwen E Termen & definities

Circulair Meten van Informatie & Waardecreatie Borging

ontwerpen & circulariteit data & financieren
bouwen

M Milieu-impact

Ketentransformatie
O Rolverdeling & onderlinge verhoudingen & Processen O Inkopen O

https://platformcb23.nl/aan-de-slag/2019-documenten; ‘Paspoorten voor de bouw’




Governments

MNoq ap J00A uazioodsed JOOA ANN3IDIJIYD4E BIEQ ~ 6 AnnSi4

Interfaces

Verschillende bronnen
bieden relevante informatie
die kunnen worden

opgenomen in het paspoort.

Algemeen

Locatie
Samenstelling
Verbindingen

Certificering en prestaties

Algemoon Algemeen

Samenstelling Samenstelling
Egenschappen Eigenschappen

Vertindingen Verbindingen
Certificering en markering  Certificering en markering

B abstracte weergave voor data behoefte
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Governments

Format paspoort voor de bouw

Object Paam
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Governments

KERNMETHODE VOOR HET METEN VAN CIRCULARITEIT IN
Bouwwerk-realisatie

Informatie voor het beoordelen van adaptiviteitsaspecten

A-Ctick, B-5ch " C-Dowt, L
[ Verbindingen element binnen bouwwerk E-Schuif F-ummm Ji{;jfeﬁ; H
[ Beschrijving verbindingen Element a met bouwwerk Tekst

Geschatte levensduur (SBK-bepalingsmethode)

|| Restlevensduurtot (+ bepalingsmethode) dd/mmy/jff + tefst
Toekomstscenario's
I Potentieel (meest hoogwaardig) hergebruik + toelichting hoe Telhst
Element-realisatie
Informatie voor het beoordelen van adaptiviteitsaspecten
1 Verbindingen bouwproduct binnen element fﬁ%ﬁaﬁf}m@ﬁﬁﬁx e
" Beschrijving verbindingen bouwproduct a met element Tefrst

Geschatte levensduur (SBK-bepalingsmethode)

[ Restlevensduur tot (+ bepalingsmethode) ddmmyjiif + tefst

Toekomstscenario's

' Potentieel (meest hoogwaardig) hergebruik + toelichting hoe Tekst



Q Governments
Bouwproduct-realisatie

Hoeveelheid

[ Gewicht kg
I Gewicht in percentage van totaal gewicht product £l
Informatie voor het beoordelen van adaptiviteitsaspecten

| Verbindingen materiaal binnen bouwproduct S’_‘E&"g" E%ﬁ;?;fﬂ?ggg;’;;m .
I Beschrijving verbindingen materiaal binnen product Tekst
Herkomst materiaal secundair van hergebruik/recycling;
I Aandeel primair materiaal als percentage van totaalgewicht %
I Aandeel hergebruikte deelproducten als percentage van totaalgewicht %
[ Aandeel gerecylede input als percentage van totaalgewicht o
Herkomst materiaal duurzaam geproduceerd hernieuwbaar/
niet-duurzaam geproduceerd hernieuwbaar
[ Aandeel hernieuwbare input als % van totaalgewicht &
I Type hernieuwbare input et Sy e

A ) | gruas/sin, henngp, planlocrdige olie, ele '
[ Aandeel duurzaam geproduceerd” hernieuwbare input als % van totaalgewicht %

[ Aandeel niet-hernieuwbare input als % van totaalgewicht 4

Geschatte levensduur (SBK-bepalingsmethode)

[ Restlevensduur tot (+ bepalingsmethode) da/mmZgif + tekst
Toekomstscenario's
[ Potentieel (meest hoogwaardig) hergebruik + toelichting hoe Tekst

“duurzaam geproduceerd volgens criteria in paragraaf 4.3.2 van de Lefdraad ‘Kernmethode voor het meten van circulariteit in de bouw!



g' Overview existing initiative

HARVEST

* Producer - Circular design and management of products BAY




Q Producers

e Return on circularity investments

e Support new integrated business
models

The end is where * Recovery of own products

we start from

1SOAleH
Build

e Offering a quality warantee

Full circular
Service

* Insight into existing stock and future
availability

e
Uy,
| AL}
f_g;” .“.\\e
ﬁenr - Repair * wMa

Use

21

https://harvestbay.be/circulair-bouwconcept/



Producers

JANSEN NIEUWS PRODUCTEN OVER ONS PROJECTEN SERVICES ¥  OFFERTES
by ods
Kaart Satelliet 6
Nederlard
[=]
.
()
—
L J
Belgié
Kaartgegevens ©2021 GeoBasis-DE/BKG (©2009), Google G i len__Fen kaartfout rapporteren
= Deur [ Raam _ Profiel [l JansenProfiel [l Geveldeel

https://www.jansenbyods.com/oogstkaart/

DUBBELE BINNENDEUR

deur

Beschikbaar: 1

Meer Info

ECONOMY 60 RVS 316
PROFIELEN 01.684.02

Jansen-profiel

Beschikbaar: 20

HARVEST

BAY

VAST RAAM ARTE

raam

Beschikbaar: 1

Meer Info

DRAAIKIP RAAM 2
JANISOL

raam

Beschikbaar: 1

*



HARVEST

Producers BAY

https://www.cirling.nl/ 3



@ Overview existing initiative

Building
Material -
Designers and engineering offices - Tools for product selection Scout



Designers and engineering offices

* Supporting decision making on product choice:
- Products sustainability and circularity data
- Technical characteristics of reused products to ensure

compliance

* Supporting decision making for refurbishment:

- Understanding existing buildings' composition:
simplified identification of preservation, reuse and
recycling potential

- Renovation and demolition inventory:

-> speed, convenience and accuracy T
-> costs

25
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Designers and engineering offices

componen! catalog

« shandand tood for busding

pRysiCe

[Pl s

Building
Material
Scout

BAMB | C2C Extension

LCA [ LCC data
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Buildings” Material Passport as a logical evolution of existing instruments, Drees & Sommer

The BAMB specific attributes

Category 1: material health /building biology
Category 2: recyclability / reparability
Category 3: transformation / reuse potential
Category 4: LCA including recycling potential
Category 5: resource value potential

26



Building
. . . . - Material
Q Designers and engineering offices scout
-3:12‘.’-12? P e—— 0

Scout

L "

Your Service Platform for Sustainable Building Products

FIND | ASSESS | DOCUMENT Products - ' - B i

R T T

27

https://building-material-scout.com/



Designers and engineering offices

Search engine

Ecolabels & Product-Assessments -

DGNB Navigator Label (3)

AgBB tested (7)

Austrian ecolabel (4)

Blauer Engel (20) -
Byggvarubeddmningen (BVB) (1)

more

Building-Assessment -

BNB BN 2015 (128)

BREEAM International New
Construction 2016 (184) -

BAME Circularity Passport 1.1 (20) -~
DGNB Gebdude Neubau 2018 (175) -~
DGNB NBV 2015 (270) -~

LEED Building Design and
Construction V3 (2009) (374)

LEED Building Design and
Construction V4 (2015) (239) -

Product Type -

Adhesive (574) -

Reset all filters

KEIM Biosil

KEIMFARBEN Ges.m.b.H.

@

Astirephn

Synthesa Caparol Sylitol Bio Innenfarbe

Synthesa Chemie GesmbH

@ o

esturepin

Baumit Sanova EinlagenTrassputz

Baumit Wopfinger Baustoffindustrie GmbH

@ o

estirepin

Brenner PLAN S1-25 N+F 23 LR

Tiamaluiarl Dranmnar ClAlirth Mas ko L

Building
Material
Scout

Relevance



Building
Material

Designers and engineering offices Scout

Product information

Description of the product and information on the various aspects

f t . b I t Life Cycle Assessment
, ~ Functional Use Period 40 a
Building-Assessment nt \ Properties ,c-'mo‘ M Contact Circularity
N~ o
“ LEED Building Design and Construction V3 (2009) Has the product been designed for reuse, refurbishment or Yes
remanufacturing?
' BNBBN 2015 Is the product designed for a recycling of equal quality?  Yes
Was the product designed for biodegradation? No
~ DGNB NBV 2015
Was the product designed for clean incineration? No
 BREEAM International New Construction 2016 Product was designed with cycling in mind. Yes
P i r emissi i ispersal?
* LEED Building Design and Construction V4 (2015) Was the Product designed for emission or direct dispersal? No
Was the product specifically designed for clean and rapid Vs
“ DGNB Gebéude Neubau 2018 disassembly?
~ BAMB Circularity Passport 1.1
Ingredients
~ WELL v1 with Q1 2019 addenda
VOC Content N/A
VOC Content: N/A
o I - :
Emissions Recycled content pre-consumer: 75 wi%
Recycled content post-consumer: 0 wi%
7 . 3
Fommaidehde emissions: a.007 mg/m Percentage of the product's composition, that is known to 100 wi%h
R-Value according to AgBB 0,091 the chemical ingredient level
Has the product been tested for indoor air emissions? Yes To what level of detail is the product compesition known? 100 ppm
TVOC after 3 days 01 mg/m? Reused content 0 wi%
TVOC after 7 days 0,0 mg/m? Rapidly renewable content 75 wit%
TVOC after 14 days 0.0 ma/m? Non renewable virgin raw material content 25 wi%
TVOC after 28 days 0,0 mg/m? SVHC according REACH < 0,1 %: Yes




Q’ Overview existing initiative

*MADASTER

. N -1 =
* Building owners - Circular management of buildings L r—
30



Building owners

Defining circularity targets
Integrated circularity analysis at building level

Centralisation of data and better knowledge of
the building

Transparency and better knowledge of the
building in the context of purchase/sale and

rental/lease

Transparent communication about energy
performance, circularity performance, etc.

Definition of the (material) value of the building

31



Building owners

r'1. Demaomaodel

b Farrathiss
& Mptiide
g' Regsean 1

g Poritnlio ]
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https://madaster.nl/
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"y
el
GENEIRAL
1517 BUILDNME $ ol B
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i I5848H Utrecht

MADASTER EHFORMATION
Classification miethod:
Material Clagsilcation:
Bulldlnglmag{-'

Maost recant BIM infarmation:
Genss Surface Aea;

Building phase:

[Crediyeny date;

Last renovation date:

R RS G R s

ELLITE n WECALCULATE UL iy FUBLIm WATEELL FRFEFQET o=

Demcenods

a6 = reoin W cu [

OPEN STREET MAP

NL-5/8
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Offices (Office = 1000m21
8-0E-2020 13701
2000 v

Faw building

O1-06-2020
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Q Building owners

r"1_ Demomodel
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Building owners

r'-i_ Demomodel
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Building owners

omiodel

[Lhios Madace Bagioe 1 Dremoondied

DEMOMODEL

-

MATERIAL GROUPS
E WY Cumulatig

A

B L” o W Ancika T

T T L L T T T L A T N R

MATERIAL OVERVIEW -~

FE AR T AT AR A e
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Q.

What happens at the EU level?

Product level:

- ‘Sustainable product approach’ developed in the new Circular Economy Action Plan
- Sustainable Product Policy Initiative (revision of the Eco-design directive)

- EU strategy for Data

= EU Digital Product Passport

Building level:
- Digital Building Logbook

36
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