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Take Make Dispose

(most of the) Construction sector 
is a linear economy
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Current trends

Renewable 
energy

Digital
innovation

Recycling Zero waste
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Source: United Nations (2018)
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(EMF, 2017)

Source: https://www.duurzaam-ondernemen.nl/miljoenennota-2020-eenmalig-e-88-miljoen-voor-
circulaire-economie-beschikbaar/
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Take Make Dispose

Linear economy Circular economy 

Construction sector 
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Virgin building 
materials

Shorter lifespan
• Less reuse of materials

• No circular process

• Leftover of materials

• No sustainable certificate 

or subsidies

Processing factories
• Processing waste

• Pollution

• Overproducing of materials

• Not cost efficient
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Datasets
• Information on building 

materials

• Multiple companies 

possess datasets

• CE proposes collaboration 

and transparency 

Artifacts
• Urban mining methods

• Neglected dwellings

• Leftover materials of 

valuable quality

• No costs for processing 

new materials

Reusable materials
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Source: https://www.bnr.nl/nieuws/economie/10322255/dreigend-tekort-aan-
bouwmaterialen-in-nederland

Source: https://www.omroepzeeland.nl/nieuws/102347/Bouwbedrijven-komen-om-in-het-werk-
maar-hebben-tekort-aan-materiaal
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Virgin materialsConstruction sector
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Groningen Case Reusable materials
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CONNECTION IS MISSING

Reusable materials Construction sector
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Research question

How can an operational model link the supply of existing building materials with the 

demand for new construction projects in order to reduce the use of virgin materials and 

thereby improve circularity in the construction industry? 

What specifications are necessary for a case study to be implemented as input for the operational 

model?  

What is the current demand in the construction industry for new housing projects?

How can a comparison between the overview of the costs of virgin and existing building elements 

for new dwellings provide a feasible business opportunity?
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The goal of this research is to minimize the usage of virgin building materials in starting 

construction projects to support the transition towards a circular economy.

Research goal

Virgin materials
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Main deliverable



21

Energy transition
Demand for 

sustainable projects

Circular economy

Climate agreement Paris

Building information
Neglected housing

Materials

Building elements

Context
Location

Stakeholders

Amount

Supply side

Case studies
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Project-based Region-based Enterprise-based

Focus on one or 

few projects

Small setup

Short timespan

Few stakeholders

Different materials and 

building elements

Focus on specific area

Multiple stakeholders

Municipality involved

Data from multiple 

projects

Focus on system

Choice of specific 

material

Perspective from 

company

National / international 

orientated

Levels of scale
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Privacy regulations

Competition instead of 

collaboration between ‘middle 

man’ companies.

Lack of transparency in 

building information.

Gaps of information between 

suppliers, due to many different 

systems.

Companies with datasets not 

willing to share the 

information.
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Dwelling prototypes

Construction costs

Demand side

Literature study
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Type A:
Standard row-house

Type B:
Semi-detached dwelling

Type C:
Detached dwelling

Based on:
Referentiewoningen

Rijksoverheid

Dwelling prototypes
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Dwelling prototypes
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Reusable building materials
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Floors

Channel plate floors

• Ground floor 150mm thickness

• 1st / 2nd floor 200mm thickness

Source: 
http://www.bouwkosten.nl/Materiaalprijzen/Bouw,_installatie,_terrein/Systeemvloer,_kana

alplaatvloer/kostengegevens-Prijzen,_Normen_en_Tarieven/2355278.htm
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Walls

Prefab concrete 

partitioning walls
Source: 

http://www.bouwkosten.nl/Proefabonnement_Ramen/Utilite
itsbouw/Kostenkengetallen_21_Buitenwanden,_steen/kosten

gegevens-Kostenkengetallen/3966000.htm



32

Walls

Clickbricks

outside facade
Source: 

http://www.bouwkosten.nl/Materiaalprijzen/Bouw,_installati
e,_terrein/Baksteen,_Click_Brick/kostengegevens-

Prijzen,_Normen_en_Tarieven/2355256.htm
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Walls

Faay panels

interior walls
Source: https://www.sleiderink.nl/faay-

vp54?child_id=11598&quantity=1&gclid=CjwKCAjwkenqBRBg
EiwA-

bZVtq1eTogQ9yJ1YJU77mHXRPN6O8grl0fgx6EH7rolb8ioTvdO
NkxWIxoCNB0QAvD_BwE
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Roof tiles

Ceramic roof tiles
Source: 

http://www.bouwkosten.nl/Proefabonnement_Ramen/Utilite
itsbouw/Kostenkengetallen_47_Dakafwerkingen/kostengege

vens-Kostenkengetallen/3966003.htm
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Windows

Meranti window frame
Source: 

http://www.bouwkosten.nl/Proefabonnement_Ramen/Utiliteitsbouw/Kosten
kengetallen_31_Buitenwandopeningen,_gevelkozijn/kostengegevens-

Kostenkengetallen/3966001.htm
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Doors

3 types of doors

• Front door

• French (garden) doors

• Corridor doors
Source: 

http://www.bouwkosten.nl/Materiaalprijzen/Bouw,_installat
ie,_terrein/Buitendeur,_merbau/kostengegevens-

Prijzen,_Normen_en_Tarieven/4423242.htm
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VariablesConstraints

Supply

side
Demand 

side

+ =



39

Operational model



40
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Virgin materials reduction case

Project-based level 3 dwelling types
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Channel plate floor 
200mm [m2]

O

P

Distance
[km]

8.000 20

5.000 15

1989

1997

Lifespan
[years]
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Model

Dwelling types Construction 
costs & budget

Housing demand
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Dwelling 
types

Construction 
costs & 
budget

Housing
demand

Type A:
Standard row-house

Type B:
Semi-detached dwelling

Type C:
Detached dwelling
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Type A Type CType B

MIN

MAX

10 20 12

40 50 60

Depends on client

Dwelling 
types

Construction 
costs & 
budget

Housing
demand
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Virgin building 
materials

Costs comparison

Reusable building 
materials

Dwelling 
types

Construction 
costs & budget

Housing
demand
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(Gemeente Amsterdam, Concepts, & Copper8, 2017)

Investment costs
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Costs 
Virgin building materials

Dwelling types Reusability potential 
of building materials

Reusable

Possible reusable

Not reusable

Total square meters of 
building material per 

dwelling
€ /m2 material 

• Based on practice

• Pure material costs

• No labor costs

• No construction costs
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Costs 
Reusable building materials / m2
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Costs 
Reusable building materials / m2

• fk = sloop & demontagekosten uit referentiewoning 1 [€]

• TSDK = totale sloopkosten referentiewoning [€] 

• Mgebouw = massa referentiewoning [kg]

• MK1 = massa bouwmateriaal in referentiewoning [kg]

• LIk.1 = Losmaakbaarheidsindex bouwmateriaal (LI)

Based on ‘Rekenregel

grondstofwaardering’ TNO 

/ Madaster

fk.1.1 = ((TSDKgebouw / Mgebouw) * Mk1) * (1 + LIk.1)
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Costs 
Reusable building materials / m2

• fk = additionele vervoerskosten [€]

• Abouwplaats = afstand bron tot nieuwe bouwplaats [km] 

• €/km = bedrag / kilometer

Based on ‘Rekenregel

grondstofwaardering’ TNO 

/ Madaster

fk.1.2 = Abouwplaats * €/km
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Costs 
Reusable building materials
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Material validation influences

Vertical / 

horizontal 

pressure

Factor

No pressure

Horizontal BG

Horizontal first floor

Horizontal 2nd floor

Vertical 1 floor

Vertical 2 floors

1

0,7

0,8

0,9

0,8

0,9

Life span

Construction year 

dwelling

/

Life span material

Inside / 

outside
Factor

Inside

Outside

0,8

0,6

Based on discussions with 

experts from Alba 

Concepts
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Material validation influences

Based on ‘Building 

Circularity Index’ 

by Alba Concepts and 

(Durmisevic, 2006)

Type of 

connection
Factor

Dry connections

Direct connection 

with additional fixing 

devices

Direct integral 

connection

Filled soft chemical 

connection

Filled hard chemical 

connection

1

0,8

0,6

0,2

0,1

Accessibility of 

connection
Factor

Accessible

Accessible with 

additional operation: 

no damage

Accessible with 

additional operation: 

reparable damage

Accessible with 

additional operation 

with damage

Not accessible

1

0,8

0,6

0,4

0,1
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Costs 
Reusable building materials / m2
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Virgin building 
materials

Costs comparison

Reusable building 
materials

Model output
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Case studies Literature study
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Virgin materials reduction case
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Virgin materials reduction case
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Results & discussion
The total costs of reused building materials for standard dwellings are 14% cheaper 

compared to dwellings built with virgin building materials, taking the following topics into 

account:
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Cinderela project potential 

collaboration for follow-up

Lack of trust

Hypothetical datasets used for 

the project-based model

Competition should be replaced 

with collaboration
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Select amount of different 

type of materials are used

Various sources for 

obtaining material info 

Future project could implement more 

materials for reuse, further 

research

New dwellings should be detachable or 

reusable designed
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Reusable formulas are 

hypothetical

Based on expert panels and 

discussions with colleagues of Alba 

Concepts

Factors and formulas should be 

validated

Focus on MAMO, not additional and 

indirect construction costs
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Getting stakeholders early in the 

project involved 

Collaboration is necessary for 

obtaining datasets

Model gives advice to invest, more 

stakeholders are necessary to check 

the feasibility of a project 



66

Conclusion

By developing a model which calculates the difference in costs between the reused and virgin 

building materials, showing that the reusable materials are cheaper compared to the virgin 

materials, based on the given framework.

How can an operational model link the supply of existing building materials with the 

demand for new construction projects in order to reduce the use of virgin materials and 

thereby improve circularity in the construction industry? 
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Recommendations

Tool

Creation of 
interface for 

practice, such as 
an app or 
website. 

Cinderela

Collaboration with 
Cinderela for test of 
an enterprise-based 

model and future 
implementation of 
model in real-life 

cases. 

Design to 
deconstruct

Improvement of 
design 

techniques which 
makes future 

dwellings 
detachable.

Costs 
strategies

Adapting the 
model to different 

strategies to 
generate a 

positive outcome 
for the client.
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