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Policy context

Opportunities of a 

shift from linear to 

circular economy

Political imperative

European 

leadership

Environmental

impacts of 

construction

Changing legislative

context



Å9.6% of EU Gross Value Added 

(EUR 1 158 billion)

Å25 million jobs, 5.3 million firms

ÅLow productivity

ÅLow innovation uptake

ÅHigh environmental impact

The EU construction 
industry ecosystem

Annual Single Market Report 2023:

https://ec.europa.eu/docsroom/documents/48877

https://ec.europa.eu/docsroom/documents/48877


ÅIntroduction

1. Competitiveness

2. Skills and talent

3. Enabling framework

4. Research, Innovation, Technology

5. Funding

6. Towards a fair and safe built environment

ÅAnnexes

Transition Pathway

Transition pathway: https://europa.eu/!FcbxNr

https://europa.eu/!FcbxNr


New study on end-of-waste criteria

ÅñBackground data collection for future 

EU end-of-waste criteria of 

construction & demolition wasteò

ÅEnds March 2024

ÅJRC scoping study March 2022 

already identified aggregates & 

mineral wool as priority CDW 

streams. https://europa.eu/!t7WKdK

https://europa.eu/!t7WKdK


High Level Construction Forum

20 April: session on the green transition of 

construction (online)

Å2050 Whole life carbon roadmap for buildings: 

presentation of modelling results and work to 

develop the roadmap

ÅStudy on measuring circular approaches

ÅEU end-of-waste background data study

ÅSign up for HLCF mailing list: 

https://europa.eu/!dXKubx

https://europa.eu/!dXKubx


ÅObjective: direct investments towards 

ñsustainableò projects

ÅClimate Change Adaptation & 

Mitigation (in force since January 

2022)

ÅWater, Biodiversity, Pollution, Circular 

Economy (expected soon)

EU Taxonomy for sustainable activities

EU Taxonomy: 

https://europa.eu/!WV46yv

https://europa.eu/!WV46yv


Guidance

ÅEU Construction & Demolition Waste 

Management Protocol

ÅAvailable in 15 languages

Åhttps://ec.europa.eu/docsroom/documents

/20509/

ÅRevision being planned

https://ec.europa.eu/docsroom/documents/20509/


EU Construction Ecosystem Except where otherwise noted, this presentation is © European Union and 
is licensed under the CC BY 4.0 license.

Thank You! Merci! Gracias! Diolch!

https://single-market-
economy.ec.europa.eu/sectors/construction/
construction-transition-pathway_en

https://single-market-economy.ec.europa.eu/sectors/construction/construction-transition-pathway_en


Agenda

I N T R O D U C T I O N

Timing Agenda item Speakers

9:30-9:35 Welcome by the Commission Philippe Moseley (DG GROW)

9:35-9:40 1. Scope and goal of the workshop
ÅProject overview
ÅObjective of the workshop and instructions for the workshop
Å Interactive session on circularity approaches

Study team

09:40-09:55 2. Interim results
ÅSummary from project team of the shortlisted indicators and other interim 

findings

Study team

09:55-10:25 3. Products/ materials focus:
ÅPresentations:

1. DG GROW: Presentation on CPR, ESPR and «the othersη Χ
2. ITACA protocol: a possible path to sustainability in the governance of the 

building process
Å Interactive session on product/materialindicators

1. Manfred Fuchs (DG GROW)
2. Massimiliano Bagagli(ITACA)

Study team



Agenda

I N T R O D U C T I O N

Timing Agenda item Speakers

10:25-11:20 4. Buildings/infrastructure focus
Å Presentations:

1. Circular indicators for infrastructure: The Dutch approach
2. Presentation of BTPFluxand the PEMD Platform
3. Example of Level(s) implementation: Circular renovation of a corporate 

office
4. Towards circularity in Statsbygg

Å Interactive session on building/asset indicators

1. Evert Schut (Dutch Ministry of Infrastructure and 
Water management)
2. Edouard Sorin (CSTB) 
3. Ignasi Cubina(Eco Intelligent Growth/ Construcía
Group)
4. Lars Petter Bingh (Statsbygg)

Study team

11:20-11:30 Coffee break

11:30-12:00 5. Organisation level & urban level focus
Å Process/organisation level presentation: 

1. Circular approaches at process / organisation 
level

Å Interactive session on organisation level indicators
Å Urban/ regional level presentation:

1. Be Circular: Reuse in circular building sites
Å Interactive session on urban level indicators

1. Wouter Schik (Arcadis)
2. Yannick 5ΩhǘǊŜǇǇŜ(Brussels Environment)

Study team

12:00-12:25 6. Panel discussion on:
Å Overall insights on circularity indicators for the circularity industry
Å Overall insights on drivers and barriers

Evert Schut (Dutch Ministry of Infrastructure and 
Watermanagement), KaieSmall-Warner (CIRCuIT), 
Christophe Sykes (Construction products Europe, 
Circular Economy Club), Sue Arundale(EFCA)

12:25-12:30 7. Closing Study team 
Philippe Moseley (DG GROW) 
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Workshop set-up
To ensure active and effective participation

I N T R O D U C T I O N

Use the chat if you 
have a question . 
After each 
presentation some 
minutes will be given 
for a Q&A.

Be present and 
active 

Please go on mute 
when not speaking

Have your phone
with you to 
participate in 
interactive parts of 
the workshop
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Tour de table ς¢ƻŘŀȅΩǎ ŦŀŎƛƭƛǘŀǘƻǊǎ
Deloitte and Reusefully

S C O P E  A N D  G O A L  O F  T H E  W O R K S H O P

Luc Chalsège
Å Project Manager
Å Deloitte Belgium 

Indi de Graaf 
Å Senior consultant 
Å Deloitte Belgium
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Project Overview
Study on Measuring the application of circular approaches in the construction industry ecosystem

S C O P E  A N D  G O A L  O F  T H E  W O R K S H O P

T a s k  I

Current data and 
relevant actors

T a s k  I I

Identification and 
selection of indicators

T a s k  I I I

Barriers and drivers 
for collection of data

The final study report will be delivered in Q2 2023.

ü Detailed overview of the 
currently available data 
relating to circular 
approaches reported by 
actors in the EU 
construction ecosystem.

ü Roles and influences of 
the actors in generating 
such data.

Purpose

Support the uptake of circular approaches in construction by 
defining indicators and providing an overview of the status quo of 
circular approaches in the construction industry.

Methodological approach

Å Desk research

Å In-depth interviews and surveys

Å Workshops 

Å Outreach activities

Å Assessing inputs and reporting recommendations

Key objectives

Å Analyse the role and ability of actors in the construction 
ecosystem to report relevant data.

Å Measure the uptake of circular approaches in the construction 
ecosystem.

Å Gain insights into the status quo of the circular economy in the 
ecosystem across design, construction, operation and end of life 
processes.

Å Analyse results and provide conclusions about the availability of 
information on the circular economy in construction. 

ü List of indicators against 
which actors in the 
construction ecosystem 
could report , including 
methodology of data 
collection.

ü Detailed analysis of 
barriers and drivers to 
the collection of data 
that would measure the 
uptake of circular 
approaches across the 
construction ecosystem.
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The construction value chain, its actors and circularity data

S C O P E  A N D  G O A L  O F  T H E  W O R K S H O P



18

Present the preliminary 
findings obtained during 
the first phase of the 
study. 

Present the study , the 
objectives and 
methodological 
approach.

Validate our preliminary 
results with the 
construction industry 
ecosystem.

Gain insights into the 
status quo of the 
circular economy in 
the ecosystem.

Workshop objectives
What is the purpose of this workshop?

S C O P E  A N D  G O A L  O F  T H E  W O R K S H O P
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Join us for an interactivesession on wooclap!

S C O P E  A N D  G O A L  O F  T H E  W O R K S H O P
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S C O P E  A N D  G O A L  O F  T H E  W O R K S H O P

Results from survey registration form
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S C O P E  A N D  G O A L  O F  T H E  W O R K S H O P

Results from survey that people filled out to register

0

10

20

30

40

50

60

70

80

90

Stakeholder group representation

Association 

representing SMEs

12%

No

51%

Yes

35%

N/A

1%

Academia

1%

Other

0%

Are you a small and medium sized enterprise (SMEs) and/or do 

you represent SMEɅs?
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S C O P E  A N D  G O A L  O F  T H E  W O R K S H O P

Results from survey that people filled out to register

Product as a Service (PaaS), 

new circular business 

models

6%

Designing for Future 

disassembly/reuse

10%

(Designing for) flexibility 

and adaptability

8%

Improving material 

efficiency/intensity/ 

reducing mass of materials 

used

10%

Improving 

durability/lifespan/repair 

ability of construction 

works

9%
Increasing recycled/secondary content 

of construction products/materials

11%

Increasing direct reuse of 

products and materials

10%

Increasing reuse/recycling 

of waste from construction 

works

10%

Increasing reuse/recycling 

of waste from demolition 

activity

9%

Reducing waste/wastage rates/levels 

of waste generation from 

construction related activities

8%

Lifetime extension, e.g. 

through retaining and 

refurbishing

8%

Other

1%

Which of the following circularity approaches are you 

particularly interested in/ implementing?
Product as a Service (PaaS), new circular business models

3%
Designing for Future 

disassembly/reuse

8%

(Designing for) flexibility 

and adaptability

5%

Improving material 

efficiency/intensity/ 

reducing mass of 

materials used

12%

Improving 

durability/lifespan/repair 

ability of construction 

works

7%

Increasing 

recycled/secondary content 

of construction 

products/materials

12%

Increasing direct reuse of 

products and materials

9%

Increasing reuse/recycling 

of waste from construction 

works

10%

Increasing reuse/recycling 

of waste from demolition 

activity

10%

Reducing waste/wastage 

rates/levels of waste 

generation from 

construction related 

activities

7%

Lifetime extension, e.g. 

through retaining and 

refurbishing

6%

Other

11%

Are you actively measuring performance in any of these areas?
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Tour de table ςPresenters
Deloitte and Reusefully

S C O P E  A N D  G O A L  O F  T H E  W O R K S H O P

Gilli Hobbs

Å Sustainability and 
Circular Economy 
Advisor

Å Reusefully

Katherine Adams

Å Consultant and Director 
of Reusefully

Å Reusefully

Andreas Mitsios

Å Manager, Expert in 
Sustainable Construction 

Å Deloitte France
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I N T E R I M  R E S U L T S

We agreed on the following 11 
circular approaches

Product as service, new business models

Designing for future disassembly and reuse

Designing for flexibility and adaptability

Improving material efficiency/intensity/mass of materials used

Improving durability, lifespan, repairability of construction works

Increasing recycled and secondary content of construction products 
and materials 

Increasing direct reuse of products and materials 

Increasing reuse/recycling of waste from construction works 

Increasing reuse/recycling of waste from demolition works 

Reducing waste/wastage rates/waste generation from construction 
activities

Life time extension e.g. through retaining and  refurbishing 

1

2

11

10

9

8

7

6

5

4

3
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I N T E R I M  R E S U L T S

Data
Score primarily based on availability but also considering accuracy and timeliness of 
available data

Availability of standard measurement methodology
Score based on the availability of methodologies to measure them

Current measurement 
Score primarily based on whether this is part of existing standards, if they are being 
measured now

Ease of measurement 
Score based on the ease of them being measured now and in the future, an analysis of 
the indicator ïe.g. judgement

Relevance
Score based on assessment of the link between the indicator and broader circularity 
goals

Drivers and barriers
Score based on link to drivers and barriers for data collection 

To shortlist circularity indicators, 
we used six criteria
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I N T E R I M  R E S U L T S

The shortlist includes 10 indicators at product/material 
level and 16 indicators at building/infrastructure level

PRODUCT/MATERIAL LEVEL BUILDING/  INFRASTRUCTURE LEVEL

ÁReused product

ÁRemanufactured/reused content

ÁRecycled/secondary content

ÁDesign for disassembly  and circularity

ÁWastage rate

ÁPredicted service life

ÁHazardous waste

ÁRealistic end of life scenarios developed 

ÁResidual value per unit product/material at 

end-of -life

ÁPart of an Extended Producer Responsibility 

system (i.e. take -back system)

ÁAt concept stage: comparison of asset life 
cycle costs 

ÁAt concept stage: comparison of asset life 
cycle assessment

ÁAt design stage: Material intensity/ 
dematerialisation 

ÁAt design stage: reused content

ÁAt design stage: recycled content

ÁDesigned for adaptability and flexibility

ÁDesigned for disassembly/ deconstruction

ÁConstruction waste generated on and off site

ÁHazardous waste generated during 
construction 

ÁConstruction waste reused, recycled, 
recovered, landfilled

ÁConstruction related waste generated 
through in -use/ refurbishment cycles

ÁEffective utilisation of building (e.g. levels of 
occupancy) or asset; Intensiveness of use

ÁAt end of use of building/asset: proportion of 
building/asset retained (mass) for further use 

ÁDemolition waste generated

ÁHazardous waste generated at demolition

ÁDemolition waste reused, recycled, recovered, 
landfilled 
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I N T E R I M  R E S U L T S

The shortlist includes 5 indicators at urban level and 9 
indicators at organisation level

URBAN LEVEL ORGANISATIONAL LEVEL

ÁDemolition waste generated

ÁRecycling/recovery rate of construction and 

demolition waste

ÁRefurbishment and transformation rate 

relative to new construction

ÁDemolition rate 

ÁAverage age at demolition

ÅRefurbishment/transformation rate of buildings/infrastructure 
portfolio

ÅPredicted service life of buildings/infrastructure portfolio

ÅAverage reused and recycled content in new buildings/infrastructure 
(circular inputs)

ÅReused and secondary content input 

ÅNon hazardous waste arisings

ÅHazardous waste

ÅWaste management routes

ÅRequirements set for specification of circular economy approaches 
including recycled + reused products and materials

ÅRequirements set for pre -demolition audits and subsequent 
implementation 
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I N T E R I M  R E S U L T S

Circularity indicators example 
Building level: Demolition waste

Data (6/6)
Availability of standard 
measurement 
methodology (3/3)

Current measurement 
(3/3)

Ease of 
measurement (2/3)

Relevance (3/3)
Drivers and 
barriers (5/6)

Overall Score ï
22/24
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0%

20%

40%

60%

80%

100%

Architects Constructon

companies

Manufacturers Consultants Other

Share of companies that demonstrate circular activities
Yes No

0%

20%

40%

60%

80%

100%

Architects Constructon

companies

Manufacturers Consultants Other

Share of companies that demonstrate circular 

measurements Yes No

I N T E R I M  R E S U L T S

Circularity indicators ςResults of company analysis

0%

20%

40%

60%

80%

100%

Architects Constructon

companies

Manufacturers Consultants Other

Share of companies that have a sustainability report or 

activities in place ɀby company type Yes No

So far, we have scanned 199 companies to track their sustainability and circularity activities that they have currently in pl ace
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I N T E R I M  R E S U L T S

Drivers and Barriers 
We are defining the drivers and barriers for the uptake of circular economy approaches and the collection of relevant data in relation to the indicators. The 
analysis so far has identified a number of drivers and barriers that will be refined and linked to specific indicators.  

Shortlisted indicators Barriers Drivers

BUILDING OR INFRASTRUCTURE LEVEL

At Concept stage comparison of infrastructure life 
cycle costs

High cost associated with the collection, 
reporting or delivering the data

More consistent data formats along the supply 
chain

At Design stage - Material intensity/ 
dematerialisation

Difficulty to track origin of products and their 
constituent materials

Requirements set by project investors and 
clients 

Designed for adaptability and flexibility
Technical uncertainty associated with circular 
economy practices and what needs to be 
achieved

Establishment of a functioning business model 
around circular economy

ORGANISATIONAL LEVEL

Refurbishment/Transformation rate of buildings/ 
infrastructure  portfolio

Limited data availability
Investments on financial and human resources

Predicted service life of buildings/ infrastructure 
portfolio

Data confidentiality / potential impact on 
business Business procurement practices

Average reused and recycled content in new 
buildings/infrastructures (circular inputs)

Data interoperability / lack of standardisation
Internal targets within organisation 

URBAN LEVEL

Total Construction & Demolition waste generated 
(city/region/national level)

Inaccuracy and reliability of data 
Standardised indicators provided by European 
standards to encourage companies to provide 
data to the market
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We will now hear two presentations on the application of 
circular approaches at product/ material level

P R O D U C T /  M A T E R I A L  F O C U S

DG GROW: Presentation on CPR, ESPR and 

« the others è é
By Manfred Fuchs (Policy Senior Assistant, DG GROW)

Manfred Fuchs



CPR, ESPR and « the others è é

DG GROW unit H.1



The new CPR proposal

ÅFocus on (technical) information needed by users (for the 

whole life cycle)

ÅEmbedded in sustainability policies and instruments

ÅNot ñinventing the wheel againò ïuse existing formats and 

structures

ÅESPR as basis ïaddition: EN 15804



Transition pathway of the construction 
ecosystem and the CPR

Green wave

Competitiveness 

and resilience

Digitalisation

ESR

Fit for 55

legislation

European

Green

Deal

Industrial

strategy

Digital

Economy

and

society

Digital

decade

EDIHS

Horizon

Europe

Business

digital

transformation

European

Data

Space

Construction

as a priority

Industrial

ecosystem

Scenarios

Staff

Working

Document

Transition

pathway

Renovation wave

EED

Renovation in NRRP

EPBD

Circular economy

Towards a green, 

resilient and digital 

construction ecosystem

Resilience

measures

Circular

Economy

CPR



EU Regulatory framework

Taxonomy

Sustainable activities

EPBD

Sustainable buildings

EED

Public procurement of buildings

Ecodesign for Sustainable Products Regulation 

Setting performance and information requirements 

for products placed on the Single Market

ESPR

CPR

Level(s)

Construction Products Regulation

Delivery of environmental information from construction 

products and implementation of requirements

Level(s) methodology

Sustainability assessment of buildings



National Regulatory framework

Ecodesign for Sustainable Products Regulation 

Setting performance and information requirements 

for products placed on the Single Market

CPR

Level(s) methodology

Sustainability assessment of buildings

National approach

Environmental building assessment

Product Public procurement

ESPR

Construction Products Regulation

Delivery of environmental information from construction 

products and implementation of requirements

Level(s)



Essential characteristics

Å Particulate matte remissions 

Å Ionizing radiation, human health 

Å Ecotoxicity (freshwater) 

Å Human toxicity, cancer effects 

Å Human toxicity, non- cancer effects 

Å Land use related impacts / soil quality

ÅClimate change ïtotal / fossil / biogenic / 

land use and land use change 

ÅOzone Depletion 

ÅAcidification 

ÅEutrophication aquatic freshwater

ÅEutrophication aquatic marine

ÅEutrophication terrestrial 

ÅPhotochemical ozone creation 

ÅDepletion of abiotic resources ïmineral 

and metals 

ÅDepletion of abiotic resources ïfossil fuels

ÅWater use 

Core indicators Additional indicators

Same indicators and modelling used in PEF 

except for end of life calculation and GWP 

biogenic



Essential characteristics

ÅHazardous waste disposed

ÅNon-hazardous waste disposed

ÅRadioactive waste disposed

Å Components for re-use

Å Materials for recycling

Å Materials for energy recovery

Å Exported energy

Waste related indicators

Output flows

ÅUse of renewable primary energy

ÅTotal use of renewable primary energy 

resources

ÅUse of non-renewable primary energy

ÅTotal use of non-renewable primary energy

ÅUse of secondary material 

ÅUse of renewable secondary fuels

ÅUse of non-renewable secondary fuels

ÅNet use of fresh water 

Resource use indicators

Å Biogenic carbon content in product 

Å Biogenic carbon content in accompanying 

packaging

Biogenic carbon content



ñOldò & ñnewò CPR 

ÅUpdating mandates/requests for technical specifications to 

CEN for construction products (« Technical Acquis »)

ÅTwo versions: 

Åone for the current CPR

Åone for the requirements of the future CPR



2021 1 Precast concrete products

2021 2 Structural metallic products

2022 3 Reinforcing prestressing steel

2022 4 Doors, windows and shutters

2023 5 Cement

2023 6 Thermal insulating products

é 7 Structural timber products

8 Concrete, mortar and grout

9 Masonry

10 Aggregates

11 Fixed firefighting equipment

12 Road construction products

13 Floorings

14 ETICs

15 Curtain walling

16 Wood based panels

17 Structural bearings

18 Kits and assemblies

19 Wall and ceiling finishes

20 Space heating appliances

21 Roof coverings

22 Circulation fixtures

23 Waste water disposal

24 Adhesives

25 Gypsum

26 Anchors and fasteners

27 Membranes

28 Glass

29 Geotextiles

30 Sanitary appliances

31 Pipes and tanks

32 Cables

33 Chimneys

34 Sealants

Steering group
Fire

Dangerous substances

Environmental sustainability



ñOldò & ñnewò CPR 

ÅHow to ensure data quality ïcomparability of data?

ÅHow to deal with EPDs based on national/regional baselines?
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We will now hear two presentations on the application of 
circular approaches at product/ material level

P R O D U C T /  M A T E R I A L  F O C U S

ITACA protocol: a possible path to sustainability in the 

governance of the building process
By Massimiliano Bagagli (ITACA Working Group Coordinator, ITACA)

Massimiliano Bagagli



ITACA PROTOCOL: A 

POSSIBLE PATH TO

SUSTAINABILITY IN THE 

GOVERNANCE

OF THE BUILDING 

PROCESS

Massimiliano Bagagli

ITACA Working Group 

Coordinator



About ITACA
ITACA ðthe Italian Institute for Innovation and Transparency in Public
Procurement and Environmental Compatibility, is a technical supporting
body to the Conference of the Italian Regions

5 THEMATICAREASOF ACTIVITY:

ÔPublic contracts for construction works, services and

supplies ;

ÔEnergy and environmental sustainability ;

ÔSafety at Work;

ÔTechnical specifications ;

ÔRegional Contracts Observatory .

Ô14 Italian regions out of 20 using ITACA 

Protocol as tool for assessing green buildings

ÔThousands of buildings have been evaluated 

with ITACA Protocol



Promoting

Commitee
Institute

Building

Urban

Education

About ITACA

Partnerships



Area AïSite quality

Cat. A.1 Site selection

Cat. A.2 Project infrastructure and services

Area B ïEnergy and resource consumption

Cat. B.1 Non renewable primary energy

Cat. B.3 Energy from renewables

Cat. B.4 Eco-friendly materials

Cat. B.5 Use of drinking water

Cat. B.6 Envelope performance

Area C ïEnvironmental loadings

Cat. C.1 CO2 emissions

Cat. C.3 Solid waste

Cat. C.4 Wastewater

Cat. C.6 Impact on project site

Area D ïIndoor environmental quality

Cat. D.2 Indoor air quality and Ventilation

Cat. D.3 Air temperature and relative humidity

Cat. D.4 Daylighting and illumination

Cat. D.5 Noise and acoustics

Cat. D.6 Electromagnetic emissions

Area E ïService quality

Cat. E.2 Functionality and efficiency

Cat. E.3 Controllability

Cat. E.6 Maintenance of operating performance

Cat. E.7 Social aspects

ITACA Protocol, also called UNI PdR 13:2019, is a multicriteria building environmental

sustainability assessment tool and it has been developed from the international evaluation

model SBTool.

ITACA Protocol has become an UNI Reference Practice "Environmental sustainability in

construction - Operational tools for assessing sustainabilityñ. UNI is the Italian national

standardisation body.

The UNI PdR 13:2019 ïITACA Protocol

PdR13:2019 ς0 
Methodology

PdR13:2019 ς1 
ResidentialBuildings

PdR13:2019 ς2 Not 
ResidentialBuildings

Structure: 3 chapters, 5 evaluation, areas, 19 categories



B.4 ECO-FRIENDLY MATERIALS

B.4.6 Use of recycled materials

B.4.7 Use of renewable materials

B.4.8 Local materials

B.4.10 Use of dismounting materials

B.4.11 Certified materials

The UNI PdR 13:2019 ïITACA Protocol

Å Foundation structure

Å Elevation structure

Å Vertical closure

Å Lower horizontal closure

Å Horizontal closure on external spaces

Å Upper closure

Å Vertical interior partition

Å Horizontal interior partition

Å Interior sloping partition

Å Vertical exterior partition

Å Horizontal exterior partition

Å Inclined exterior partition

Å Basement partitions



B.4 ECO-FRIENDLY MATERIALS

B.4.6 Use of recycled materials

B.4.7 Use of renewable materials

B.4.8 Local materials

B.4.10 Use of dismounting materials

B.4.11 Certified materials

The UNI PdR 13:2019 ïITACA Protocol

Å Foundation structure

Å Elevation structure

Å Vertical closure

Å Lower horizontal closure

Å Horizontal closure on external spaces

Å Upper closure

Å Vertical interior partition

Å Horizontal interior partition

Å Interior sloping partition

Å Vertical exterior partition

Å Horizontal exterior partition

Å Inclined exterior partition

Å Basement partitions
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B.4.6 Use of recycled materials

B.4.7 Use of renewable materials

B.4.8 Local materials

B.4.10 Use of dismounting materials

B.4.11 Certified materials

The UNI PdR 13:2019 ïITACA Protocol
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P R O D U C T /  M A T E R I A L  F O C U S

Indicators at product/material level

PRODUCT/MATERIAL LEVEL

ÁReused product

ÁRemanufactured/reused content

ÁRecycled/secondary content

ÁDesign for disassembly  and circularity

ÁWastage rate

ÁPredicted service life

ÁHazardous waste

ÁRealistic end of life scenarios developed 

ÁResidual value per unit product/material at end -of -life

ÁPart of an Extended Producer Responsibility system (i.e. take -back 

system)
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Join us for an interactivesession on wooclap!

P R O D U C T /  M A T E R I A L  F O C U S
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Evert Schut

Circular indicators for infrastructure: The 

Dutch approach
By Evert Schut (Senior expert circular economy, Dutch 

Ministry of Infrastructure and Water management)

We will now hear four presentations on the application of 
circular approaches at buildings/infrastructure level

B U I L D I N G S /  I N F R A S T R U C T U R E F O C U S



Circular indicators for 
infrastructure
The Dutch approach

Evert Schut 

March 23, 2023

1



15 -3-202 3 Voorbee ldpre senta ti e 2

A sustainable 
procurement 
strategy for 
road 
infra structu r e

23 March 2023

Léon Dijk MSc



Sustainable procurement of infrastructure in the Netherlands

6
0

Å In 2008 Rijkswaterstaat started awarding sustainability using MEAT criteria (Most 
Economically Advantageous Tender) and DuboCalc: LCA based design instrument

Å Methodology:

ï A bidding construction company is required to assess the environmental impact of their 
design using Dubocalc (or other allowed LCA software)

ï The result is an aggregated indicator for the environmental costs in Euroôs.

ï These costs are added to the price of the bid, and the project is awarded to the bid with the 
lowest price (including the environmental costs).

Å Performance orientated:

ï Construction companies are free to make a design that complies to the technical 
specifications with the lowest environmental performance

ï Environmental impact performance plays a major role in selecting the winning bid

Å By the way: this not a ñTruePricingòmethod, the environmental costs are only used 
to determine the lowest integral price point. The sustainable design aspects 
included in the bid are however mandatory and will be controlled at the 
construction phase.

Å Many other infrastructure client organisations have taken over the approach, but it 
is not mandatory.



Dubocalc: Sustainable Construction Calculator (ñSuCocalc?ò)

LCA calculator

Input
(design specs)

. Bill of materials

. Transport distance

. Process steps

Out put

LCA
Database

Envir onm.  
cost 

calculator

Environ ment al
Cost Indicator
(ECI) in ú
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Dubocalc under the hood

LCA calculator

LCA
Data

Envir onm.  
cost 

calculator

Environ ment al
Cost Indicator
(ECI) in ú

EN 15804

Dutch Building 
decree

NMD: The

Environmental 
Performance 
Assessment Method for 
Construction Works

NMD : EPD

NMD : Dutch 

Environmental Database

NMD: commission for 

environmental cost 
methodology

Dutch 
Environm ent al  
Database

Requir ement s  
for EPDôs

6
2



Results Rijkswaterstaat sustainable procurement with MKI (ECI) indicator

6
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Limitations to sustainable procurement

Å For instance:

ï Design flaws, limiting life span of materials/ products/ 
constructions:

Á eg. lacking accesibility hampers maintenance and repair (wonôtshow up
in any LCA)

ï Functionality is much shorter than expected, because of lacking 
adaptability in the design

Á E.g. large scale reconstruction of a traffic node after only 15 years

ï Lacking execution at construction stage

Á because we donôtallow our construction companies enough time

ï Recyclability is limited to downcycling because of lacking 
detachability

Å These are all aspects of circular -design, -construction and -
assetmanagement.

Å A more circular, more technical approach is required!

6
4



Rijkswaterstaat and Circular construction

Å Aspects of circularity were always part of the sustainability mix, but not a
priority, and not an integral part of the work process

Å In 2016 Rijkswaterstaat adopted the ambition to ñworkin a fully circular 
manner by 2030ò

Å Whatever that may meané.

Å Reason to form a team to find out what circular construction would mean 
and start implementing it

Å We realised we could not do this alone, we needed our partners in the 
construcion value chain

Å Initiative to start Platform CBô23(circular construction 2023), together 
with our national Standardisation Institute NEN

ï Over 300 participants from the construction sector (both buildings
and infrastructure)

ï find agreement on whatever is needed to start working in a more 
circular manner in the whole sector

6
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CBô23Guideline ñMeasuringcircularityò

6
6

Å Approach:

ï Why do we need circular construction and what are the objectives we want
to achieve?

Á Protect the environment (including climate change)

Á Protect resource availability

Á Protect value

ï For each objective find measurable indicators:

Á Environment: LCA methodology

Å Covered by the EN 15804 and the National Building Decree/ NMD Assessment 
method

Á Resource availability: MFA ïbased on LCI

Å assess the results with an indicator for scarcity

Á Valueé..Which value?

Å Functional, technical/ material and economic value

https://platformcb23.nl/images/downloads/Platform_CB23_Guide_Measuring_circularity_2.0.pdf


Working from principles to assessment

10
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Å Answering questions like:

ï ñWhichtest method is needed to provide 
evidence that a product achieves a required 
technical circular performance?ò

Å For instance: a test method that gives adequate 
information on the long term detachability of a 
construction product

Å Other examples of technical circular requirements:

ï adaptability,

ï reparability,

ï maintainability,

ï lifespan,

ï reusability

ï recyclability.

Å It requires a horizontal standard at a principle level, and 
specific technical standards at product group level.

68

Assessment of technical -circular requirements

ÅCBô23 and NEN are working on a 
first set of technical requirements

Å CEN TC 350/ sub -commission 
ñCircular Constructionò will 
probably follow



Thank you for 
listening

69
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Edouard Sorin

Presentation of BTPFlux and the PEMD 

Platform
By Edouard Sorin (Research & expertise engineer in 

circular economy, CSTB) 

We will now hear four presentations on the application of 
circular approaches at buildings/infrastructure level

B U I L D I N G S /  I N F R A S T R U C T U R E F O C U S



Presentationof BTPFluxand 
the PEMD Platform
March 28th, 2023



72

2023 a tipping point regarding regulatory
context in France 

- Environmental regulation for new buildings construction ҭRE2020

Å GeneralizeLife Cycle Analysis for new buildings
Å Promote reuse / recycling if lower embodied CO2 emissions

- Mandatory diagnostic/audit for demolition or important renovation operations
- diagnostic PEMD

Å Analyse the valorisation potential for building materials
Å Show availability of deposits by localizing and quantifying them

- Extended Producer Responsability

Å Building material valorisation costs supported by building material sellers
Å Objectives set by public bodies



BTPFLux
A flow analysismodel for 

buildings components
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Objectives

Important issues to be managed by local decision makers
Ý Management and treatment of the Products."Gswkrgogpvu."Ocvgtkcnu"cpf"Ycuvg"*RGOY+ҥ
Ý Development of localwaste management and valorisation sectors
Ý Ensure the supply of resources (local when possible)
Ý Reduction of the ecological footprint of their territory

Anticipate and optimize the flow of PEMW associated with the 
building sector (Urban Mining)
Ý Eqpuvtwevkqpҥ"-> consumption

Ý Deconstruction -> production

Ý Renovation and Rehabilitation -> consumption and production

1

2

Conduct studies at different scales
Ý France
Ý Region/Province
Ý Territorial communities
Ý Municipalities /Neighborhood

3
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Modeling issues

Help to establish a circular economy strategy
Ý Quantification and identification of flows -> by category of PEMW

Ý Resource sustainability
Ý Valorisation potential -> building components

Ý Socio-economic impacts -> Numberof direct or indirect local jobs

Ý Prospective scenarios -> carbon trajectory, population growth."ҿ

Incorporating territorial specificities
Ý Architectural considerations
Ý Building stock dynamics -> construction, deconstruction."ҿ

Ý Capacity for management and processing-> by category of PEMW

Ý Local production capacity -> resources, firms."ҿ

A

B
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Structure of the model

Selection of a territory in 
metropolitan France

Estimation of the existing 
components stock

Identification of strategic sectors

Estimation of additions and 
removals of components

Finishes
Structural works

Analysis of related flow 
management

Recycling to other
industries

Quarry restoration /aggregate
for roads

Energy recovery

Landfill
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Territory selection

Metropolitan France
Region

Department
Metropolis
Collectivity

Incorporate territorial specificities
Ý Architectural considerations
Ý Building stock dynamics -> construction, deconstruction."ҿ

Use of the Base de Données Nationale de Bâtiments (BDNB) (French 
National Building Database)
Geospatial cross-referencing of over 20 national databases
Ý Partially in open data : Base de données nationale des bâtiments (BDNB) - data.gouv.fr

https://www.data.gouv.fr/fr/datasets/base-de-donnees-nationale-des-batiments/
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Estimation of a territory component stock in buildings
Databaseof building components

Database of generic components (TyPy)
Ý Over 300 components with different information :
ü Density or surface density
ü Thermal properties
ü Material and waste composition
ü LCA data
üҿ0
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Estimation of a territory component stock in buildings
Materiality estimation

« Reconstruction » of a building using generic components
Ý Creation of a macro-component from an assembly of components
Ý Creation fo a macro-component from an assembly of macro -components
Ý A building is a macro-component

Sizing of each component
Ý Inheritance of sizing
Ý Rules on component or macro-component

ü Facade surface -> size of each component (window, wall, etcҿ+

ü Specific attribute -> dimensions of a door
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Estimate the addition and removal of components
Building stock dynamic

Deconstruction
Ý 100% of the component are removed

Thermal renovation
Ý Installation and removal scenario

ü Added and removed component
ü Renovation gesture performed

Mass = Structural 
work

Mass = Finishes

Construction (incoming)

Ý Need in components
Ý Construction waste

Mass = Structural 
work

Rehabilitation (incoming)

Ý Installation and removal scenario
ü Added and removed component
ü Renovation gesture performed

?
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Flow analysis
Repartition in the waste end destinations

Flow origins
Ý Deconstruction / renovation/construction
Ý Neighbourhood development project
Ý Territory

Repartition in the waste end destinations
Ý By category of PEMW
Ý According to diferent scenarios
Ý Repartition rates in the waste end destinations
Ý Match of supply and demand for the management of PEMW in a territory

Example of the repartition for the gypsum

Cartographictool developpedby the CSTB



PEMD platform 
presentation
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Context
Legal obligation ҭCarrying out a PEMD audit

ü Article 51 of the anti-waste for a circular economy (AGEC)lawҭFrance

ü Initially planned for application on the 1st January 2022

ü Should be applied during 2023

ü Who : Contracting authority

ü Scope

ü Operation type : Deconstruction and significant rehabilitation
ü Building :

ü Area superior to 1000 m²
ü At least one building that has hosted:

Å Agricultural
Å Industrial
Å Commercial activity
Å Storage,manufacture or distribution of classified or dangerous substances
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Specificty of the PEMD audit

ü Reinforcement of reuse: product, equipment and materials vision in addition to the 
waste vision 

ü Hierarchy of treatment and valorization methods: Identification of potential for reuse, 
recycling, material recovery, disposal and associated channels

ü Competencies of the auditor: reinforcement of the skills required of the diagnostician 
with 3 axes : building techniques, construction economics, waste prevention and 
management

ü Transmission: Obligation to transmit the diagnosis and the verification form to CSTB 
allowing for a control of compliance with regulations and statistical feedback

ü Possibility of making the audit public: Allow reuse and recovery sectors to identify 
potential pools upstream of the operation

ü Harmonization of the template/form (CERFA in France): to be defined by a decree
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Presentation of the PEMD platform
Objectives

Å Functionalities :

Å Allow contracting authority to meet their regulatory obligations ;

Å Ensure the visibility and the accessibility of the PEMD audits before

launching deconstruction and renovation works, in order to mobilize waste and

material recovery channels as soon as possible

Å Organize feedback to the project owners to ensure a constant interest in

providing information on the audits on the platform;

Å Create the conditions so that the public authorities can control the correct

application of the regulations.

Å Involve future users as much as possible
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1 / Deposit of 
information

3/ Alerts, 
attestations and 

feedback 

4/ Consultation
of the database

5/ Alerts

6/ Ease of control

7/ Analysis report

2/ Search for a 
deposit and 

expression of 
interest

P E M D
P L A T E F O R M

Presentation of the PEMD platform
User profiles and functionalities
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1 / Completion of 
the form/ template
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tools
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C O L L E C T I V I T I E S



87

Presentation of the PEMD platform
Development schedule

Framing and work based 
on models

Development of V1 : 

- Regulatory features

-ҵRtqlgev"Qypgt$"cpf"
ҵUvcmgjqnfgtu$"rtqhkngu

Phase 3 : consolidation 
and additional features

Platform is operational

(2nd trimester 2023)

Platform is finalized

(december2023)
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Thank you for your attention !



Appendices
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Territory selection
Building stock description

Basic information on the majority of buildings
Ý Areas -> ground surface, premises."ҿ

Ý Construction year
Ý Main building use
Ý Main structural material
Ýҿ
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Territory selection
Building stock description

More detailed information on a number of residential buildings (DPE)
ÝWall material
Ý Type of insulation
Ý Type of floors
Ý Ratio of glazed surface
Ýҿ

Breakdown of wall materials by department according to DPE information (Residential)
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Territory selection
Building stock description dynamic
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Study of several vintages to deduce building stock dynamics
Ý Current deconstruction rates by department
Ý National renovation rates
Ý Construction rates ( incoming)
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Estimation of a territory component stock in buildings
Application to a given territory

Choice of a building sample
Ý Buildings with a good information completion

ü ResidentialČ Buildings with a representative DPE
ü Non-residential Č Buildings with local area and construction period

Å Currently only 3 main building use -> Office, Education and Industrial

Ý Estimation of the component stock for the building sample

Extrapolation of the results
Ý Buildings category
Ý Main building use
Ý Construction period
Ý Main structural material

Ý Statistical weight calculated on the local surface

Estimation of the component quantity in all the building stock of the territory
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Ignasi Cubiñá

We will now hear four presentations on the application of 
circular approaches at buildings/infrastructure level

B U I L D I N G S /  I N F R A S T R U C T U R E F O C U S

Example of Level(s) implementation: Circular 

renovation of a corporate office
By Ignasi Cubiñá (Founder of Eco Intelligent Growth/ 

Chief Strategy and Sustainability Officer at Construcía

Group)



IgnasiCubiña,

ChiefStrategyandSustainabilityOfficeratGrupoConstrucía 

Co-founderofEIG

Example of Level(s) 

implementation
Circular renovation of a corporate office



A circular economy advisory and

innovation company, based on the Cradle 

to Cradle® principles since 2005.

Eco Intelligent Growth

22022. Eco Intelligent Growth S.L.. Todos los derechos

reservados

General 
Constrac tor

Engene ering ,  
HVAC

C2C Circular Econom y  
Consultancy

Positive impact 
investm ent co m pa ny

We help companies find

better solutions for safe,

circular and sustainable

construction for people

and our planet,

by pioneering innovative 

products and services with 

a measurable net positive 

impact.



Pilot of office dismantling and renovation 

Client: French insurance company 

Location: France

Surface : 502 m2

Year : 2022

Architect and project management: Fern

C2C Circular Economy consultant: Eco Intelligent Growth

Local ecosystem: transformers, contractors, suppliers

Fern·

Project presentation

interior design, electrical installations and

heating, ventilation and air-conditioning

©2022 ECO INTELLIGENT GROWTH

S.L. All rights reserved


