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TODAY’S TAKE-MAKE-WASTE ECONOMY




FROM LINEAR TO CIRCULAR ECONOMY

refuse —

reduce ———

repair

reuse ——

refurbish ——

re-manufacture

repurpose ———

recyde ———

Source: Aurp, 2018

1 0.8%-7% GDP growth

1 0.2%-3.0% jobs

I 8-70% carbon emissions
Source: Ellen McArthur & SUN, 2015



“The number of buildings delivered in a traditional way

Is disproportionate to the circular buildings.”
- Municipality (personal communication, 2021)



WHY?

LACK OF A SHARED UNDERSTANDING

UNCLEAR BUSINESS MODELS

TEMPORARY COLLABORATION

ONE-OF-A-KIND PROJECT



SUPPLY CHAINS

A MODULAR FRAMEWORK FOR
INTEGRATING CIRCULARITY IN
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Providing a representation of an
entire circular building supply chain
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THEORETICAL BASIS

A short recap of the current theory
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THEORETICAL BASIS

Theoretical Background

Building industry & its Circular economy in the
supply chain context built environment

Framing of circular
supply chains (CSC)

“Circular supply chain mean the provision of sel/f-sustaining production systems, where materials are returnedto such systems, thus
extending the service-life of materials and the reduction of waste generation.”

- (Genovese et al., 2017)



THEORETICAL BASIS

Analytical Framework
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EMPIRICAL ANALYSIS

Collecting, analysing & synthesising
data
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EMPIRICAL ANALYSIS

Primary data | Building industry cases

traditional specific circular specific



EMPIRICAL ANALYSIS

Primary data | Building industry cases

Case |
Municipality

Caselll
Project Developer

Case lll
Project Manager

Case IV
Designer

Case V
Contractor

Case VI
Supplier

Case VI
Logistics Service Provider

Case VIII
Dismantlers/Demolishers

Total of 15 interviews Recording > Transcription Open > Axial > Selective Coding

N M) M) M) ) M) M) ) M) M) O

v NN / N N\ -/ NNy N4 N4 Ny

N M) M) M) ) M) M) ) I M) O

¢ % U/ \\a % % % (% (% (%

N M) M) M) ) M) M) M) M) M) O

v NN / - N\ NN NNy N Ny Ny

N M) M) M) N M) M) M) e e\ O

¢ % U/ \a \ % % (% (% (%

N M) M) M) ) M) M) ) M) M) O

v NN / N N\ -/ NNy N4 N4 Ny

N M) M) M) N M) I N e\ e\ O

¢ % U/ \\a \ % % % (% (%

N M) M) M) ) M) M) ) M) M) O

v NN / N N\ -/ NNy N4 N4 Ny

N M) M) M) N M) I N e\ e\ O

¢ % U/ \\a \ % % % (% (%
Operation & Circular Strategy Internal External Information ICT Control Circular Legal,

process reverse integration alignment collaboration exchange  functionalities & facilitator building Financial &

coordination loops requirements tools Cultural factors

Production environment

Organisation environment

Control environment Social environment
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EMPIRICAL ANALYSIS

Primary data | Building industry cases

Production
environment

Understanding of circular supply chains and its strategy
implementation differed per organisation typeand their
position in the chain.

Focus on internally coordinating operations and processes
towards a circular approach.

Reverse loops are enabled since the initiation and design
phases and through building owners.

Material passports support appropriate returns of
collected materials.
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EMPIRICAL ANALYSIS

Primary data | Building industry cases

Organisation
environment

Internal alignment towards circular building helps
understand circular business models.

Traditional stakeholders can/are adaptingtheir business
activities, in a way that include circular-specific
Stakeholderroles.

Cross-chain collaboration mainly happens with a specific
set of partnersthat the company has already established.

Willingness to share information depends due to the

stakeholder position and due to maintaining competitive
advantage
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EMPIRICAL ANALYSIS

Primary data | Building industry cases

Social
environment

The relatively weak regulatory environment hindrances
the creation of entire circular supply chain.

Circular building is more expensive and requires new
different financial mechanisms, compared to the
traditional process.

Cultural mindset is highly traditional, because there is a
lack of urgency to changetheir way of working and
producing.
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EMPIRICAL ANALYSIS

Primary data | Building industry cases

L

Control
environment
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EMPIRICAL ANALYSIS

Secondary data | Circular building tools in building industry

« Identifying of 32 circular building tool
(based on online researching and academic papers)

+ Analysing all 32 circular building tools

« Categorising based on their purpose

Circular business models

Circular design strategies

Circularity scores

Circular procurement & Tendering
Environmental Impact

Extending Service-Life

Practical platforms

Product/Material Assessment & Choice

O O O O O 0 O O

Table 4-3: Categorising tools that support circular economy based on their purpose

Category | Sub-category Tools Code
Cireular Business single tool Circulator (Al)
Maodels single tool ECR (A2)
Circular Design single tool Circular Design Guide (B1)
Strategy single tool CLD (B2)
CBA (C1)
Material C Eirnlllnr§ty Calenlator {(i:z)
e Circularity Check ((_Jd)
GPR Gebouw (C4)
Cirenlarity Score PLCM (C5)
Recyeling Index (C6)
Circle Assessment (D1)
Organisational CTl (D2)
Scores Circulytics (D3)
Optimal SCANS (D4)
) single tool Life Cyele Vision (K1)
Clirenlar Procurement . ; S :
& Tendering H.m'u'h! L : I“, (K2)
‘ i single tool Optimal Scans (1)
B ECR (A2)
LCA IMPACT (K1)
Envionmental Impact ReCipe method (F2)
. MC1 (G1)
Mb VRE (G2)
single tool Dty Eroecky (H1)
Extending Service-Life | __Ir_m_;_r_nrt.]nu:-e e
single tool O-1"rognose (H2)
. gingle tool MarketplaceHU B 11
E oAl R b g Hillzh'? tool I’]ntfuriln CB23 EI:!{
single tool BCI (J1)
“single tool CEL (J2)
: Madaster Cirenlarity ;
single bool Indicator (J3)
single tool MRS (J4)
liigle toul Milieuclassificaties (15)
Product /Material - I‘}nn.v.'pro-.‘i i .
Aseessment & Choice single dosl I.{{"I\t]“y - (36)
Gebruikte Bouwmaterialen (K1)
Reused Material Marktplaats
Platforms Insert Marktplaats (K2)
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EMPIRICAL ANALYSIS

Secondary data | Circular building tools in building industry

« Synthesising the analysis: identifying their location of influence in the chain

o  Oversupply of tools with similar purposes
o Lack of connectivity

o Lack of focal integrating tools

o Lack of shared common language

o Rises the “greenwashing” issue

@8§3
®

:
: ’
Design —>»  Procurement ——» g Mat_enal
: Extraction
LEGEND ircular Business Models

@ applicable tools

tools not applicable
for this framework

ircular Design Strategy

ircularity Score (material)

ircularity Score (organisation)

Environmental Impact (LCA)
Environmental Impact (MFA}

Prcict laoms
oe@@e@ Product/Material Assessment &
Choice

Product/Material Assessment &
Choice (reuse material platforms)

Transforming

-Q)
§®3§
SHN©

Construction site

O,

— Manufacturing - Distribution —>» Assemble/Install ——» Utilisation

5

Reuse

Re-Manufacture

(e )e)
®

Recycle

<«

<

«—

Maintenance/
Renovation

=)
0,
oy

End of service life
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THE MCSCM

An introduction to the proposed model
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f
l
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MCSCM OPERATIONALISATION

SUPPLY CHAIN MODELLING

represents one of the cognitive activities of a
topic, which includes the development of a model
to be used to conduct investigations, and
provision of results or recommendations on its
quality to the problem at hand.

GRAPH BASED MODEL

enables the representation of complex models
into respective modules, while providing flexibility
for the modelling environment.

A
Q)}Q)

B8

m:j
=>
L]

|

PROCESS LEVEL

represents the activities that occur
within an organisation which can be
static or dynamic

ORGANISATION LEVEL

represents the relations that lay
between stakeholders

PRODUCT LEVEL

represents the control environment
that supports the process and
organisation interactions

27



Regulations in building pen‘nﬁs\"
Traffic information

Zoning restrictions

Agreements with stakeholders
Circular criteria in tenders
Overview of projects

Public area development

Municipality

t

« Sketch designs
« Financial estimations
+ Planning estimations

Project developer

1

« Bill of materials \ N
« Construction planning details [« Routeinformation | : gg‘m“g:i:':ﬁ:"ggggmam"
= Project delivery dates « Destination routes estimation
« Storage times . glrautg&glii%?;élg;detaus + Transportation costs . alsfesrf;Tebé‘g\‘t:nr:fnvemuw
g i * « Transport plannin: .
« Planning updates [+ Desionpians 1| - 33?32%2722‘%2;..@15 + Materials in inventory - Oplimisation of outes = Loading times
« Contractual agreements + Technical dravings « 3D BIM model . g“"_d“m“:_“ time « Duration of transport . Hater\a\pm?emes
- i « CAD, Revit files | - | + Delivery time Loading/Unloading times + Temporary storage
)L = Update reports during project )+ Circular strategies J o\ » Planned deliveries Y, « Destination details JIRN . g a /\_« Destination locations
Project manager Designer Contractor Supplier Logistics service provider Demo/dismantler companies

t f t t t |

Legal
factors
Construction phase
. | (Raw/Used) - Assemble/ Install First-cycle Operation &
— — —_— - . ——» Manufacturmg —» — —_— - —_— By
g Hrimsnsl Pzt 1" Material Extraction LE il construction site | delivery Maintenance
Supplier L
Dissasembly
Projectn M n Reverse distribution Re-manufacture Initiation/Analysis <—— Tﬁg&ﬁm' <«——— End of service life
Selective )
. demolition
Temporary storage Recvele
o o ' 0o«
<
. - . . . Collaboration & . . Relationship 3
Information Hub Decision Making Forecast, Auditing & Report Planning & Routing Modular structure Coordination Quick-connectivity T Risk management
« Material passports 1 » Preventive activities « Estimating and reporting « Design plans
« Digital twinning of the « Eveni management delivery ime windows = Construction planning A 1
building » Process monitoring « Inventory management = Horizontal transport planning : LEGEND:
= Updated designs and other « Forecasting « Vertical transport planning H Buikding serice. b Praject deveh o
documents - = Monitoring & Tracking [ o= o f:;zwn @ Prostterscpr Q) sy
» Legal requirements ) » Planning return loops H D) suiding ouner L~ T @ Provctmanager (@) Siructural engineer
N 4 » Estimating in- and out-bound + @ consector jmain) (@) Marudstrers @ ity ey (@@ encttizer

logistics + () Circular expert

i @ Clent
o

(@) Msinienance supenisor () Redlmation expert

@ vsnenance echnician ) Suppier

[
anling (@) Perfamance cerier () Sub cantraciors

-

Product
level

Organisation
level

Process
level

Organisation
level

Product
level

1100W JSIN dH1
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BRINGING MCSC MODEL CLOSER TO REAL-WORLD IMPLEMENTATION

EDGE OLYMPIC CASE

PROJECT DETAILS

Location: Amsterdam
Project time: 2016-2018
Program: Office building

Stakeholders:

Client-Developer: Edge Technologies

Building management: Edge Technologies
Architect: de Architekten Cie.

Contractor: J.P. van Eesteren

Dismantler: Beelen B.V.

Interior architect: de Architekten Cie. & Amsterdam
gemeente

Landscape architect: Fokkema Partners & Concrete
Architects

Circularity expert: BREEAM

Reclamation expert: Superuse Studios

Building advisor: DGMR
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BRINGING MCSC MODEL CLOSER TO REAL-WORLD IMPLEMENTATION

EDGE OLYMPIC CASE

RETURN

. i Dissasembly ~|:: et o Tr—, )
fice 1 i Recyele Temporary storage
End of service life Transformation/ Tt f Bt e e

90s building Renovation

Reverse distribution

Selective Burned Incineration
demolition (229} facilities

| Construction phase

In.}u.atlor_l Procurement Desion ;s (Raw/Used) . Manufactori Distribution Assemble/ Install | First-cycle Operation &
new building = i Material Extraction =

construction site ! delivery Maintenance " Endofservicelife -ecoe oo .

some past collabarations

owned by Edge Technologies

© o eg

PLAN SOURCE MAKE DELIVER ENABLE
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LIMITATIONS & FUTURE RESEARCH
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LIMITATIONS & FUTURE RESEARCH

Research limitations

Theoretical limitations

o Four environments were identified with
just a couple variables each.

Future research
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LIMITATIONS & FUTURE RESEARCH

Research limitations

- Theoretical limitations

o Four environments were identified with
just a couple variables each.

- Methodological limitations

o Sampling of building cases
o Use of other techniques

Future research

Further research is needed to verify (other) variables, and

research deeper per variable identified.

Further research is required per organisation type and

establish a deeper understanding per case.
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LIMITATIONS & FUTURE RESEARCH

Research limitations

- Theoretical limitations

o Four environments were identified with

just a couple variables each.

- Methodological limitations
o Sampling of building cases
o Use of other techniques

- Application limitations

o One test case representing office
project

Future research

Further research is needed to verify (other) variables, and

research deeper per variable identified.

Further research is required per organisation type and
establish a deeper understanding per case.

Further research is needed to test and validate the

modularity towards adapting to different project types,
such as commercial, residential or other building sectors.
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Bill of materials \ o

.
/ ‘ . . Retumn stream estimation
« Regulations in building permits » Construction planning details ° ggﬂt‘;'a’;ifgn’”:gﬂfel estimation . Demolishing times
i : . ’ o Des
- ;raﬂ'lcmro;me:non K ;{gﬁ:gedﬁrlﬂwe? dates « Material/product details + Transportation coste « Disassembly times
= Zoning restrictions . Product invoices - - Material recovery inventory
+ Agreements with stakeholders ' : ; ) (" e Designplans = Quantily inventory . Materials in inventory s [rEneeanpiEnnno . Loading times ! !
« Circular criteria in tenders . Eketch dles|%ns ; . E'a”tn"g uﬁ:dates . + Technical drawings = Contractual agreements « Production time : gﬂ:g}}gﬁlﬁ?’:;?lgf « Material properties
» Overview of projects  financisiesimanons + Loniraciual agreements « CAD, Revit files = 30 BIM model « Delivery time : . b « Temporary storage
+ Public area development ) « Planning estimations « Update reports during project Circular strategies .= Planned deliveries ] Dectination details | Loading/Unloading times / Destination locations
/ . N / . 3| " S .
Municipality Project developer Project manager Designer Contractor Supplier Logistics service provider Demo/dismantler companies
Provided data
Legal
factors
o | (Raw/sed)
Initiation —  Procurement —» Design ——> Material Ehir
Supplier gy
Projectn M n Reverse digribu
Temporary storage
location
e mmans
Reguired finctionalities
Information Hub Decision Making Forecast, Auditing & Report Pi
« Material passports |« Preventve activities « Estimating and reporting f De
« Digital twinning of the « Eveni management delivery ime windows Col T s 1
building » Process monitoring « Inventory management Herizontal transport planning  LEGEND:
= Updated designs and other - @@ . « Forecasting i A * W e dee () Saivage sesier
documents S « Monitoring & Tracking
@ Praject manager e Structural engineer

Legal requirements « Planning return loops
e » Estimating in- and out-bound
logistics

@ enczer



“If it can’t be
, then it should be restricted, redesigned or removed
from production.”

— Pete Seeger
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EXTRA SLIDES

38



° ¢

22133403}

i Construction phase i
Raw/Used) Assemble/ Tnstall |
Initiation —»  Procurement —» Design —_— Material — Manufacturing —» Distribution —_— —_ -
: Fabrication consiruction site i
i - - . Scenario (1)
| LEGEND: ) osionisaiortive {ietrssect muvtaion
: B © P et Closed-loop
| (@) Buikiing awner @ Froject manager
E ° Cantractor {main) @ Quanlity surveyoe E -
@ circular expert @ Recarmion expent Project n Scenario (2) TMR fm}r::{;m +—— End of service life
| @) cient © supsiier : .
i ;f"r_r:;i::mﬂiw @ subconaciers : Open-locp
() nvestoes @ selvage dealer 1 M
i o ©) Structural enginees :
E G Marsfaburers I:"ilmaﬁm E e-x_ _,_,—@
E @ Mainienance superisor o End-User 3 ﬁ‘
'@ Maintemance technician @- ~@
Fro st Ao Reguired ICT architecturs
Decision Making Forecast, Anditing & Report Planning & Routing Modular structure Cgﬂm& = Quick-connectivity R‘hm Risk management

1100W JSOW HL
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PLAN SOURCE MAKE DELIVER
- & & L &
Construction phase .
L . (Raw/Used) 5 . Assemble/ Install First-cycle Operation &
Initiation —  Procurement ——» Design Material Extraction " Manufacturing ——» Distribution 1~ (R —— Gz e N e :
Reuse E
Dissasembly
Reverse distribution Re-manufacture Initiation/Analysis €—— Tr;#jgi:;snm' <4——— End of service life
Selective :
LEGEND demolition :
eommunicasianicalisbaration lines: 3 Recycle .
— maerial flow E E
4 - -r information fow 3 H
RETURN
. Scenario (1) Closed loop returns
PLAN SOURCE MAKE DELIVER
- - & &

o ollloiiiooioeooioee ;
Construction phase 3
- . H (Raw/Used) . e Assemble/ Install First-cycle Operation & ‘
Initiation —>  Procurement ——# Design —-—b Material Extraction Manufacturing ———» Distribution e delivery — Maint e :
Supplier n Reuze
Dissasembly :
Project n M n Reverse distribution Re-manufacture Initiation/Analysis €«—— Tr;n:ﬁ‘g{;at;ﬂm-‘ «—— End of service life
Selective ‘
Temporary storage LERIEL |
- = Recycle |
location - i
-t et 2ttt £t 22 %% ettt o e m %o %o et e % e =% m %% m e e mmmm e menem e m e m e e mn em e mmm e n e nn nmm e e mn e mmmnmnn e !

s ] RETURN

cammunicasionienlisbaration lines. 3
L : Scenario (2) Open loop retums
- - -p information fow H
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DELIVER

Initiation —»  Procurement

Project

[ L @ sub-conractors
| @ s e ) svage desier

! ) et @ St e

| @ srtenance supenizar () end-User

! LEGEND:
! Buikding serice . H
| @ e @ Pomonce ot |
1 () Building cwner (@ Project developer ]
b o Caniractor main) @ Project manager E
! @ Circular expert @ Quantity surveyor :
| @ Client (@ Reclamtion expert
! Demaidismantling . E

e - T :

! (@) Maintenance techrician

— b o
— i e

Construction phase
. o (Raw/Used) 5
—_— Design — Material Extracl.{tm—» Manuvfacturing
A A

—_—

Assemble/ Install
consiruction site

Distribution —_—

| Scenario (1) Closed loop returns
Scenario (2) Open loop retums

Supplier n l—‘ Reuse
Manufacturer n % Reverse distribution Re-manufacture
Temporary storage Recvele

location

Dissasembly

Initiation/Analysis €——

Selective
demolition

First-cycle . Operation &

delivery Maintenance

Transformation’ L
R ation 1—-— End of service life
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Eill of materials

npod

Regulations in building permits « Construction planning details « Route information . g:ﬁmi:;ﬁa’g"ﬂma““

Traffic information « Project delivery dates Materialiproduct details « Destination routes estimation * Dis mh?yﬁm%

Zoning restrictions » Storage times » Valer@iprodu | « Transportation costs . " tasse_ | Tvent

Agreements with stakenolders « Quantity inventory . ;rctdu_ct‘ln_\rqmﬁ - « Transport planning . L:ai:-:f {ﬁnc’::ew inventory

Circular criteria in tenders « Sketch designs « Planning updates » Design plans » Contractual agreements = Malerials in inventory » Optimisation of routes . Materii?\ onarties

Overview of projects » Financial estimations + Contractual agreements » Technical drawings + 3D BIM model : E:ﬂléﬁl%rrlnime = Duration of transport : Tempora?ysgﬁrage

Public area development + Planning estimations « Update reports during project « CAD, Revit files « Planned deliveries . Destination details « Loading/Unloading times . Dectination lotations
Municipals Project devel ject Desiy Contractor Supplier 1stics service provider Demo/dismantler antes

j manager igner upp o comp

t t

t

1 1 1

T

MCSCM

control environment

v v

v
Forecast, Auditing & Report

Material passports » Preventive aclivities
Digital twinning of the « Event management
building s Process monitoring

Updated designs and other

documents
Legal requirements

» Estimating and reporting
delivery time windows

« Inventory management

» Forecasting

v v v

Planning & Routing Modular structure Coordination Quick-connectivity

Design plans

Construction planning
Herizontal transport planning
Vertical transport planning
Monitoring & Tracking
Planning return loops
Estimating in- and out-bound
logistics
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traditional specific

i circular specific

direct environment

indirect environment

external enviromment

A new stakeholder environment:
traditional stakeholder with circular specific activites

direct environment

indirect environment

external envirommnent

SNJ0J Ul [9A3] Uonesiuesi()
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A new stakeholder environment:
traditional stakeholder with circular specific activites

direct environment

indirect environment

external enviromment

Edge Olympic stakeholder environment:
traditional stakeholders with circular specific activites

direct environment

external environment

[9A9] UonEsIuesi()
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RESEARCH QUESTION(s)

“How would a circular supply chain environment within the building industry look like based on theoretical and
practice inputs?”

Theoretical sub-questions

What is the nature of the current building supply chains and their management incurrent theory?
How is the concept of circular supply chains constituted in current theory?
What are the main variables that allow the design of circular supply chains environment according to theory?

Q Empirical sub-questions

What tools and information systems are present within the building industry, facilitating a circular control environment?
How is the MCSC theoretical model perceived by organisations active in the building industry?

@ Design sub-question

Proposing a design for a circular building supply chain model.
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METHODOLOGY
RESEARCH TYPE

Qualitative empirical
research

ANALYSIS UNIT

Building supply chains and the
focal companies within them

DATA COLLECTION

Primary data: interviews with
focal companies

Secondary data: desk study of the
current control environment

DATA ANALYSIS

Within- & Cross-case
analysis

—@
—@

+ Fart i | Theortnibon! Fas

3. Theoretical background

Fart F | Riapinial Ll

5. Analysing the control environment
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METHODOLOGY
PART |

Literature background contributing
to theoretical framework

PART Il

Empirical research with a case
study approach

PART llI

Proposing a Modular Circular
Supply Chain Model (MCSCM)

CONCLUSION

Answering the research question(s) and
providing limitations together with
future research

+ Fart i | Theortnibon! Fas

3. Theoretical background

Fart F | Riapinial Ll

5. Analysing the control environment
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METHODOLOGY

Coding process

many pages many 90-40 code codes reduced reduce codes lo
of text ""—"m:m:“ of A bl to 20 5-7 themes
e
Open Coding Axial Coding  Selective Coding

Figure 2-2: Overview of coding process: Open, Axial and Selective Coding (retrieved from
Williams & Moser, 2019, p.47)

Interview
transcripts

Interview data Open Coding ~ Axial Coding
{quotes)

- - X
| Open information and |
| kmowleige sharing Y ———
\ 4 . J ey \
S ————— e fﬂﬁu'mrj T |I
¥ i b} _,-"zl \ exrh N
| Willingmess io share ) b et —
T\ infermation by [tering .r
"y - e
| faomg-term collaborebion |
I 1 with key producers | — S — -
\ i N - \
‘-.\l Cross-chain
i “ Al col laboration I-
| Hfoind produce/service L -
T dreleaprard |
| Infernal organisation in \
| allectiv e - “ f
\ b For e f Tnternal \/
-l alignmient II
¢ Adopting new busturss 5 - o 4
L .i.u Hmibles from cireular-speed ofF
J \ rides y,

Figure 2-3: Example of the coding process

Selective Coding

Ciryamisation 1
environment



METHODOLOGY

Building case selecting criteria

o  Relevant to the Dutch building sector

o Have interest and claim to support circular building

o  Supply chain organisational functions cover different phases of the supply chain
o Circular applications are publicly accessible

o  Willing to cooperate and share documents

o  Involved in circular building projects
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METHODOLOGY

Circular building tools selecting criteria

Table 4-1: Selecting criteria of circular tools (adapted from Cambier, 2020, p.3)

Adopled criteria Cambier’s Criteria
(1) Relevant to the Dutch context Relevant for the Flemish building sector
(2) Claim to support circular building Claim Lo support circular building
(3)  Applicable and available [or use Available for use
(4) Address dilferent building stakeholders Address building designers and advising

Cngineers




EMPIRICAL ANALYSIS

Primary data | Building industry cases

L

Control
environment

An Esperanto languageis crucial to enable comparability and
connectivity between tools.

A virtual control infrastructure supports the information

sharing, coordination and collaboration between
stakeholders.

If a control environment is facilitated by a human controller,
it should be an independent or governmental body.

Circular building tools ...
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breaking barriers
EXAMPLE PROJECTS

Edge Amsterdam West
Amsterdam

Townhall Brummen
Brummen

Triodos Bank
Utrecht

De Satelliet

Edge Olympic

Amsterdam

Amsterdam
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