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The EU construction
iIndustry ecosystem

A9.6% of EU Gross Value Added
(EUR 1 158 billion)

A 25 million jobs, 5.3 million firms
ALow productivity
ALow innovation uptake

AHigh environmental impact

Annual Single Market Report 2023:
https://ec.europa.eu/docsroom/documents/48877

European
Commission



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

Transition Pathway

A Introduction

Competitiveness

Transition
pathway for
Construction

Skills and talent

Enabling framework

Funding

Towards a fair and safe built environment

1.
2
3
4. Research, Innovation, Technology
)
6
A

Annexes

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

European
Commission



https://europa.eu/!FcbxNr

New study on end-of-waste criteria

AiBackground data collection for futui
EU end-of-waste criteria of
construction & demolition wasteo

AEnds March 2024

AJRC 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)

A2050 Whole life carbon roadmap for buildings:
presentation of modelling results and work to
develop the roadmap

A Study on measuring circular approaches
AEU end-of-waste background data study

A Sign up for HLCF mailing list:
https://europa.eu/!dXKubx

ommission


https://europa.eu/!dXKubx

EU Taxonomy for sustainable activities

A Obijective: direct investments towards
Asustainabl eo projec

AClimate Change Adaptation &
Mitigation (in force since January
2022)

AWater, Biodiversity, Pollution, Circular
Economy (expected soon)

EU Taxonomy:
https://europa.eu/!'\WV46yv

European
Commission



https://europa.eu/!WV46yv

Guidance

AEU Construction & Demolition Waste
Management Protocol

AAvailable in 15 languages

Anhttps://ec.europa.eu/docsroom/documents
[20509/

ARevision being planned

EU Construction & Demolition Waste
Management Protocol

Seplember 2016

European
Commission



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

Thank YouMercl! Gracias Diolch

ﬁ[m EU Construction Ecosystem


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

Agenda

9:30-9:35

9:35-9:40

09:40-09:55

09:55-10:25

Welcome by the Commission Philippe Moseley (DG GROW)

1. Scope and goal of the workshop Study team
A Project overview

A Obijective of the workshop and instructions for the workshop

A Interactive session on circularity approaches

2. Interim results Study team
A Summary from project team of the shortlisted indicators and other interim
findings
3. Products/ materials focus: 1. Manfred Fuchs (DG GROW)
A Presentations: 2. Massimiliano BagadliTACA)

1. DG GROW: Presentation on CPR, ESPRthadthersn X
2. ITACA protocol: a possible path to sustainability in the governance o Study team
building process
A Interactive session on product/materigldicators



Agenda

10:25-11:20 4. Buildings/infrastructure focus 1. Evert Schut (Dutch Ministry of Infrastructure and
A Presentations: Water management)
1.  Circular indicators for infrastructure: The Dutch approach 2. Edouard Sorin (CSTB)
2. Presentation oBTPFluand the PEMD Platform 3. IgnasCubinaEco Intelligent GrowthConstrucia
3. Example of Level(s) implementation: Circular renovation of a corporat&roup)
office 4. Lars Petter Binglstatsbygy
4. Towards circularity istatsbygg
A Interactive session on building/asset indicators Study team
11:20-11:30 Coffee break
11:30-12:00 5. Organisation level & urban level focus 1. Wouter Schik (Arcadis)
A Process/organisation level presentation: 2.Yannicld Qh U NEuskelSEnvironmeny
1. Circular approaches at process / organisation
level Study team

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

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

12:00-12:25 6. Panel discussion on: Evert Schut (Dutch Ministry of Infrastructure and
A Overall insights on circularity indicators for the circularity industry Watermanagemen)t KaieSmakWarner CIRCull
A Overall insights on drivers and barriers Christophe Sykes (Construction products Europe,
Circular Economy Club), S&rindale(EFCA)
12:25-12:30 7. Closing Study team

Philippe Moseley (DG GROW)



Workshop seup

To ensure active and effective participation

Be present and Use the chat if you
active have a question
After each

presentation some
minutes will be given
for a Q&A.

13

Please go on mute
when not speaking

@

Have your phone
with you to
participate in
interactive parts of
the workshop



25 e Urban level
Scope and . Product/ i Buildings/ _
Interim ; . & b Panel
goal of the material « infrastructure Coffee break . S ¥ : ,
results 4 organisation % discussion
workshop focus focus -
level focus



Tourdetablee¢ 2 RIF & Q

Deloitte and Reusefully

Luc Chalsege Indi de Graaf

A Project Manager A Senior consultant
A Deloitte Belgium A Deloitte Belgium

15



Project Overview

Study on Measuring the application of circular approaches in the construction industry ecosystem

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.
Current data and Identification and Barriers and drivers
relevant actors selection of indicators for collection of data Key objectives
A Analyse the role and ability of actors in the construction
ecosystem to report relevant data.
U Detailed overview of the U List of indicators against U Detailed analysis of A Measure the uptake of circular approaches in the construction
currently available data which actors in the barriers and drivers  to ecosystem.
relating to circular construction ecosystem the collection of data A Gain insights into the status quo of the circular economy in the
approaches reported by could report , including that would measure the ecosystem across design, construction, operation and end of life
actors inthe EU methodology of data uptake of circular processes.
construction ecosystem. collection. approaches across the A Analyse results and provide conclusions about the availability of
construction ecosystem. information on the circular economy in construction.

U Roles and influences of
the actors in generating
such data. Methodological approach

A Desk research

A In-depth interviews and surveys
A Workshops

A Outreach activities

The final study report will be delivered in Q2 2023. A Assessing inputs and reporting - recommendations

16



The construction value chain, its actors and circularity data

Examples of circularity data
Design for Deconstruction plans 1

Suppliertakeback/ leasing
arrangements 2

Existing infrastructure/ initiatives to
suppaort Extended producer
rasponsibility

Examples of circularity data
Pre-refurbishment/repairabil ity options 1
evaluations e.g. comparison of
embodied vs. operational carbon

Reporting and Benchmarks an 2
refurbishment waste arisings and
recovery rates

Examples of circularity data
Reporting of replacement/

N managemse
maintenance schedules Ownerfinvestor, tenant, Fjl nt speciflers, LCAfresponsible
facilities managerment, 13 sourcing practitionars
Asset inventories linked to asset/real estate .

product/service providers

Examples of circularity data

Wastage rates of products and materials 1

Benchmarks and reporting of construction
waste arlsing and levels of reuse and
recycling

17

Key actors .

Clientf{investor, planning, asset/real E
estate management, design,
contractors, specialist fitout,

manufacturersfsuppliers, distributors,
resource management sector

Key actors _

management

Examples of circularity data
Key actors

fs ?; Client, investor, local
- —planning and regulators,
national policymakers/

regulators 2 requirements to be met

Key actors

rf J | Client - public & private sector
= procurement, cllent advisors,
related support (e.q. initiatives
to provide guidance/tools).
Suppliers of construction
products/materials and services

Key actors

Influenced by previous f J
ZEEE W End of life
deconstruc
tion
(future
assets)

Procureme
nt

Key actors
R - Design )
= (incl. for
deconstruc
tion)

practitioners

Handover
fuse/
assat

_Key actors
;Z‘:‘; Feedstock Suppliers,

Manufactur
a

Client, design team, supporting
25 advisors such ags BIM (Building
Information Modellers),
Quantity Surveyors (Q5s) and
LCA (Life Cycle Assassment)

T2 Manufacturers, distributors,

1 Client brief requiring circularity objectives to be met
(e.g investment decisions, ESG commitments, etc.)

Mational/local planning targets and regulatory

Examples of circularity data
1 Specific procurement targets set and
monitored e.g. % recycled content

2 Product labels and datashests e.g.
material passports

Examples of circularity data

1 Options appraisals, e.g. WLC
assessment, appllication of Level(s) or
other schemes

2 Evaluation of future adaptability
and/or reuse potentlal

Examples of circularity data
1 Recycled content (pre and post)

Environmental Product Declarations,
2 EOL scenarios applied

Examples of circularity data

Key actors

[ ] . 0 3
b ,F}_ Clientf{investar, planning,
7 contractors {main and
demaolition), resource
management sector

Key actors

Cllent, deslgn/'speciflcation, professlons -~ - -.3
{englneering, sustalnabllity, cost consultants),
manufacturers/suppliers, distributors,
contracters (maln and subcentractors),
resource management sector

1 Pre-demolition audits and/or post-
demolition reporting of materials arising

2 Company level reporting of recovery rates



Workshop objectives

What is the purpose of this workshop?

, the
objectives and obtained during
methodological the first phase of the
approach. study.

18

Validate our preliminary
results with the
construction industry
ecosystem.

Gain insights into the

the ecosystem.

in



Join us for amieractivesession onvooclagd

Go to

Enter the event code in the top banner




SCOPE AND GOAL OF THE WORKSHOP

Results from survey registration form

Country of origin
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SCOPE AND GOAL OF THE WORKSHOP

Results from survey that people filled out to register

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

you represent SMEAs?
Academia _ Other o
0% Association

N/A

Y,

representing SMEs
12%

_—

35%



Results from survey that people filled out to register

Which of the following circularity approaches are you Are you actively measuring performance in any of these areas?
particularly interested in/ implementing?

- . Product as a Service (PaaS), new circular business models
Lifetime extension, e.g.

throuah retaining and Other Product as a Service (PaasS), Other %
9 C 9 1% new circular business 11% Designing for Future
refurbishing models disassembly/reuse

8% % Lifetime extension, e.g. 8%

through retaining and

refurbishing
Designing for Future 6%

disassembly/reuse
10%

Reducing waste/wastage rates/levels
of waste generation from
construction related activities

8%

(Designing for) flexibility
and adaptability
5%

Reducing waste/wastage
rates/levels of waste

(Designing for) flexibility generation from
Increasing reuse/recycling and ad:optablllty construct_io_n. related Improving material
of waste from demolition & activities efficiency/intensity/
activity 7% reducing mass of
9% materials used
12%
Increasing reuse/recycling
of waste from demolition
activity
. . . . 10%
Increasing reuse/recycling Improving material .
. . . . Improving
of waste from construction efficiency/intensity/ o .
works reducing mass of materials durgb_|I|ty/||fespan/re.pa|r
10% used ability of construction
10% works
7%
Increasing reuse/recycling
of waste from construction
works
) ) Improving 10% Increasing
Increasing direct reuse of durability/lifespan/repair recycled/secondary content
products af(;:(i)/materials ability of construction | g direct ‘ of construction
’ Increasing recycled/secondary content wg:/ks npcr:;ﬁl?g ar:;ercn;eur;ssso products/ n;atenals
of construction products/materials ° 9% 12%

22 11%
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Scope and . Product/ i Buildings/ :
Interim ; . & - Panel
goal of the material « infrastructure Coffee break . S ¥ : ,
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level focus




Tour de tablez Presenters

Deloitte and Reusefully

Gilli Hobbs Katherine Adams Andreas Mitsios
A Sustainability and A Consultant and Director A Manager, Expertin
Circular Economy of Reusefully Sustainable Construction

Advisor A Reusefully A Deloitte France

A Reusefully

24



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
n Increasing reuse/recycling of waste from construction works
n Increasing reuse/recycling of waste from demolition works

Reducing waste/wastage rates/waste generation from construction
activities

Life time extension e.qg. through retaining and refurbishing

25




To shortlist circularity indicators,

we used SIX criteria

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 1 e.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

26




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

1 | 1
1 | | |
. PRODUCT/MATERIAL LEVEL | ! BUILDING/ INFRASTRUCTURE LEVEL i
T ] e .
A At concept stage: comparison of asset life A Construction related waste generated

A Reused product cycle costs through in -use/ refurbishment cycles

A Remanufactured/reused content A At concept stage: comparison of asset life A Effective utilisation of building (e.g. levels of

A Recycled/secondary content , cycle assessment ’ occupancy) or asset; Intensiveness of use

A Design for disassembly and circularity A At desigp s.,tag'e: Material intensity/ A At .er!d of use of bqilding/asset: proportion of

. dematerialisation building/asset retained (mass) for further use

A Wastage rate . ) . -

. i o A At design stage: reused content A Demolition waste generated

A Predicted service life o .

. A At design stage: recycled content A Hazardous waste generated at demolition

A Hazardous waste A _ N o A .

A [Reslisie @ of e seemsries devslmes . Dengned for afjaptablhty and erX|b|I|ty. :zir;ﬁllletlo(l)n waste reused, recycled, recovered,

A Residual value per unit product/material at RESIEe! el CleeesEnlo iy Eeeletileen

end -of-life A Construction waste generated on and off site

A Hazardous waste generated during

A Part of an Extended Producer Responsibility :
construction

system (i.e. take -back system) .
A Construction waste reused, recycled,

recovered, landfilled

27



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

L e s s e s e e s e s s e s s s

A Demolition waste generated A Refurbishment/transformation rate of buildings/infrastructure
A Recycling/recovery rate of construction and portfolio
demolition waste A Predicted service life of buildings/infrastructure portfolio
A Refurbishment and transformation rate A Average reused and recycled content in new buildings/infrastructure

. . circular inputs
relative to new construction ( puts)

- . A i
A Bereiien AE Reused and secondary content input

A Average age at demolition A Non hazardous waste arisings
A Hazardous waste
A Waste management routes

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

A Requirements set for pre -demolition audits and subsequent
implementation

28



Circularity indicators example
Building level: Demolition waste

/ EN15978 under revision = Module C
LCA

LCA ~ Level (s)

ESG reporting Pre-demolition audits = Forecast v actual
Sustainability standard criteria e.g BREEAM NL Measurement approaches Certification schemes i.e. BREEAM NL, DGNB, HQE etc
EU Waste Guidelines and Audit Protocol ~—————— National Regulation and Policy e.g. Pre Demolition Audit requirements Clrcularity Waste returns = European Waste Codes ————————— Recovery and diposal routes
\ Approach -
Client project targets Requirements — |n¢reas|ng reuse Guidance =
Drivers and recycling
Planning requirements e..g London Plan (UK) from demolition Mass (kg/tonnes)
National associations (tbc)
Units oo B
Waste Framework Directive (70%) % reuse, recycling, diverted from landfill —————=—==_Issue of defintions

Demolition waste - reuse and recycling f ’
joor area m2

Spreadsheet \
Level(s) criteria 2.2 !

' Non-hazardous and hazardous
Waste returns = EWC
Indicator being the most measured actively == Survey

Recovery and disposal routes

Evidence

mostly classed as ‘must have' Workshop Data Pre-demolition audits —————— Forecast (waste/products) Actual Reuse on site/offsite
Some evidence - CB'23, EU monitoring Framework for CE, EMF MCls, CIRCUIT == Data scanner W i
aste management plans
links to Organisational links to €I - cost of
level and ; residual
E t00] ——————— HS2 region:l;l:as:nal data m‘:‘,&mim Material exchange platforms and reuse companies
but usually aggregated recycling value; !
FCBRE case studies case studies wnl::::n::’r:‘c:lon :;P":;‘::: Traceabilty schemes e.g. Tracimat
Het Nieuwe Normaal “—
Availability of standard
Current measurement Ease of Drivers and
Data (6/6) measurement 3/3) measurement  (2/3) Relevance (3/3) barriers  (5/6)
methodology (3/3)

29



INTERIM RESULTS

Circularity indicatorg Results of company analysis

So far, we have scanned 199 companies to track their sustainability and circularity activities that they have currently in pl ace

Share of companies that have a sustainability report or
activities in place  z by company type @ ves m No

100%
80%
60%
40%
20%

0%

Architects Constructon Manufacturers Consultants Other
companies
Share of companies that demonstrate circular activities Share of companies that demonstrate circular
M Yes HNo measurements M Yes HNo
100% 100%
80% 80%
60% 60%
40% 40%
20% 20%
0% 0%
Architects Constructon Manufacturers Consultants Other Architects Constructon Manufacturers Consultants Other

companies companies
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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.

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

31
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We will now hear two presentations on the application of
circular approaches at product/ material level

DG GROW: Presentation on CPR, ESPR and
« the otherse é

fred Fu a



CPR, ESPR and « the others e

e

DG GROW unit H.1

.———‘—/




The new CPR proposal

AFocus on (technical) information needed by users (for the
whole life cycle)

AEmbedded in sustainability policies and instruments

ANot fiinventi ngi ushexistwhfeamals aral g a
structures

AESPR as basis i addition: EN 15804

| NO

ommission



Transition pathway of the construction
ecosystem and the CPR

Circular

EED

European Fit for 55

Green wave G[;ZSI” legislation

e Construction Scenarios T q
Competitiveness Industrial as a priority Staff Transition owards a green,

- : . resilient and digital
and resilience strategy ;Qg:;;gln DVC\)/:[:I:TI]Z?“ pathway construction ecosystem

Resilience
Business measures
digital
transformation

Digital
Economy Digital
and decade

Digitalisation

society

Horizon European
Europe Data

Space £ European
Commission



EU Regulatory framework

ESPR

CPR -

Ecodesign for Sustainable Products Regulation
Setting performance and information requirements
for products placed on the Single Market

Construction Products Regulation
Delivery of environmental information from construction
products and implementation of requirements

Sustainability assessment of buildings

Taxonomy

Sustainable activities

EPBD

Sustainable buildings

EED

Public procurement of buildings

European
Commission




National Reqgulatory framework

ESPR

CPR -

Ecodesign for Sustainable Products Regulation
Setting performance and information requirements
for products placed on the Single Market

Construction Products Regulation
Delivery of environmental information from construction
products and implementation of requirements

Sustainability assessment of buildings

National approach
Environmental building assessment
Product Public procurement

European
Commission




Essential characteristics

Additional indicators

A Climate change i total / fossil / biogenic /
land use and land use change

A Ozone Depletion

A Acidification

A Eutrophication aquatic freshwater

A Eutrophication aquatic marine

Too oo oo o o o

Particulate matte remissions

lonizing radiation, human health
Ecotoxicity (freshwater)

Human toxicity, cancer effects

Human toxicity, non- cancer effects
Land use related impacts / soil quality

A Eutrophication terrestrial

A Photochemical ozone creation

A Depletion of abiotic resources i mineral
and metals

A Depletion of abiotic resources i fossil fuels

A Water use

Same indicators and modelling used in PEF
except for end of life calculation and GWP
biogenic

European |
Commission



Essential characteristics

Output flows

A Use of renewable primary energy

A Total use of renewable primary energy
resources

A Use of non-renewable primary energy

o o T I

Components for re-use
Materials for recycling
Materials for energy recovery

A Total use of non-renewable primary energy
A Use of secondary material

Exported energy
Biogenic carbon content

A Use of renewable secondary fuels
A Use of non-renewable secondary fuels
A Net use of fresh water

T> T

Biogenic carbon content in product
Biogenic carbon content in accompanying
packaging

Waste related indicators

A Hazardous waste disposed
A Non-hazardous waste disposed
A Radioactive waste disposed

European
Commission




NOl do & nNnnewo CPR

AUpdating mandates/requests for technical specifications to
CEN for construction products (« Technical Acquis »)

ATwo versions:
Aone for the current CPR
Aone for the requirements of the future CPR

ommission



Steering group

Fire

Dangerous substances

Environmental sustainability

Precast concrete products Floorings Gypsum

Structural metallic products ETICs Anchors and fasteners

Curtain walling Membranes

Wood based panels Glass

Cement Structural bearings Geotextiles

Thermal insulating products Kits and assemblies Sanitary appliances

Structural timber products Wall and ceiling finishes Pipes and tanks

Concrete, mortar and grout Space heating appliances Cables

Masonry Roof coverings Chimneys

Aggregates Circulation fixtures Sealants

Fixed firefighting equipment Waste water disposal
European
Commission

Road construction products Adhesives




NOl do & nNnnewo CPR

AHow to ensure data quality i comparability of data?

AHow to deal with EPDs based on national/regional baselines?




We will now hear two presentations on the application of
circular approaches at product/ material level

ITACA protocol: a possible path to sustainability in the
governance of the building process

Massimiliano Bagagli



STUDY ON MEASURING THE APPLICATION
OF CIRCULAR APPROACHES IN THE
CONSTRUCTION INDUSTRY ECOSYSTEM

ITACA PROTOCOL: A
POSSIBLE PATH TO
SUSTAINABILITY IN THE
GOVERNANCE

OF THE BUILDING
PROCESS

Massimiliano Bagagli
ITACA Working Group
Coordinator

B oo P ITACA



About ITACA

ITACA 0 the 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.

OPublic contracts for construction works, services and
supplies;

OEnergy and environmental sustainability ;
afety at Work;
OTechnical specifications ;

ORegional Contracts Observatory .

O 14 Italian regions out of 20 using ITACA
Protocol as tool for assessing green buildings

O Thousands of buildings have been evaluated
with ITACA Protocol



ITACA

About ITACA
Promoting

||~
Instltute Commitee

N

Partnershlps

BU|Id|ng

Urban




The UNI PdR 13:2019 1 ITACA Protocol

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 sust ai n &M iid the Wtailan national

standardisation body.

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

PdR13:2019¢ 0
Methodology

Area A1 Site quality
Cat. A.1 Site selection
Cat. A.2 Project infrastructure and services

Area B 1 Energy 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 Ci Environmental loadings
Cat. C.1 CO2 emissions

Cat. C.3 Solid waste

Cat. C.4 Wastewater

Cat. C.6 Impact on project site

PdR13:2019¢ 1
ResidentiaBuildings

PdR13:2019¢ 2 Not
ResidentiaBuildings

Area D i Indoor 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 1 Service quality

Cat. E.2 Functionality and efficiency

Cat. E.3 Controllability

Cat. E.6 Maintenance of operating performance
Cat. E.7 Social aspects



The UNI PdR 13:2019 7 ITACA Protocol

Materiali riciclati/recuperati

AREA DM VALUTAZIONE
B.4 ECO-FRIENDLY MATERIALS B. Consume di risorse B.4 Materiali soo-compati
B.4.6 Use of recycled materials ESIGENZA PESO DEL

B.4.7 Use of renewable materials Favorire [impiego di material ricicat e i recupero per 1512 CH12G0a el shlemnig oomphcho
. diminuire il consume di nuove rsorse a favore
B.4.8 Local materials delleconomia circolare.
B.4.10 Use of dismounting materials
B.4.11 Certified materials Percentusle in peso dei materiali rciclali eo &

recupero € ufiizzati nellintervento in appiunta alla
percantuabe limite di legge.

SCALA DI PRESTAFIONE
oundation structure

Elevation structure

Vertical closure

Lower horizontal closure

Horizontal closure on external spaces
Upper closure

Vertical interior partition

Horizontal interior partition

Interior sloping partition

Vertical exterior partition

Horizontal exterior partition

Inclined exterior partition

Basement partitions
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The UNI PdR 13:2019 7 ITACA Protocol

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

oundation structure
Elevation structure
Vertical closure

Lower horizontal closure

Upper closure

Vertical interior partition
Horizontal interior partition
Interior sloping partition
Vertical exterior partition
Horizontal exterior partition
Inclined exterior partition
Basement partitions

SN S S S T T T I S S

Horizontal closure on external spaces
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1 ) Concrete, Brick & Blocks
Plasterboard

9 ) Floor & wall Coverings

6 ) Aggregates
8 ) Plastics
10 Insulation

The UNI PdR 13:2019 7 ITACA Protocol
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B.4.6 Use of recycled materials
B.4.7 Use of renewable materials

B.4.8 Local materials




The UNI PdR 13:2019 7 ITACA Protocol

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
LCA: Results
[BENEFITS AND)
CONSTRUCT] LOADS
PRODUCT STAGE |ON PROCESS USE STAGE END OF LIFE STAGE BEYOND THE
STAGE SYSTEM
BOUNDARIES
> [=
— o go - = g -} 5 2
2 s | > 8 e |'E Ll
SHE|S|Ee| B |, |5 5|8|E(5.|5./288 4583
g° == 2 g o4 2 |83 2|23 B €
g § = e = ) S = § > cg é c 2
z F c |z | 2| € |28 2 |258%3
3°(F | 5 |8g BICE|B[E|R (257 |8 g
o
g o =
Al | A2 | A3 | Ad | A5 B1 B2 B3 B4 BS B6 B7 c1 Cc2 C3 Cc4 D
X X X X X X |MND |MND |MND |MND |MND | MND |MND | X X X X
7 Unit A1A3 M AS B1 c2 c3 c4 D
GWP | kg CO£q] 397E+0 6.68E-1 202640 1.506+1 532 196E+1 5.00E-1 178640
O0P | pg CFC1TEq] | 374E-10 307E12 1A1E-10 0.00E+0 245613 101E-11 432610 3206-10
AP | gSO£qg) 2442 1653 BOAE4 0.006+0 13164 1MES 42065 2633
EP | o (POSEq]| 3863 381E4 19464 0.00E+0 3045 51264 76266 317E4
POCP| o ethenetg) | 1513 462£4 53065 0.00E+0 36065 28864 4HES 26764
mﬂ@-ﬁql 1366 AeES 4a6ES 0.00E+0 3550 2077 2HED 4ET
ADPF M THE+ 9206+0 178E+40 0.006+0 73HE 573640 76562 22341




If you can t measure |t
you can't improve it

LORD WILLIAM THOMSON KELVIN

Massimiliano Bagagli m.bagagli@itaca.org ITACA



mailto:m.bagagli@itaca.org

Indicators at product/material level

e e e e s e e e s e s e e

Reused product

Remanufactured/reused content

Recycled/secondary content

Design for disassembly and circularity

Wastage rate

Predicted service life

Hazardous waste

Realistic end of life scenarios developed

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

> > > > > > > D> D> D>

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

54



Join us for amieractivesession onvooclagd

Go to

Enter the event code in the top banner




Urban level

& b Panel
organisation & discussion
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Scope and o Product/ } Buildings/ ]
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We will now hear four presentations on the application of
circular approaches at buildings/infrastructure level

Circular indicators for infrastructure: The
Dutch approach

Evert Schut



Rijkswaterstaat

Ministry of Infrastructure
and Water Management

Circular Indicators for
Infrastructure
The Dutch approach

Evert Schut
March 23, 2023
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Sustainable procurement of infrastructure in the Netherlands

A

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

Methodology:

i A bidding construction company is required to assess the environmental impact of their

design using Dubocalc (or other allowed LCA software)

i The result is an aggregated indicator for the environmental costs in Eur o006 s

I 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).

Performance orientated:

I Construction companies are free to make a design that complies to the technical

specifications with the lowest environmental performance

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

By the way:this nota A Tr &e i c imetigod, 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.

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

(o]



Dubocalc: Sustainable Construction Cal cul at or (ASuCocal c?c

Input

) Out put
(design specs)

. Bill of materials
. Transport distance
. Process steps

Environ ment al
Cost Indicator
(ECI) in U

(o]



Requir ements
for EPDOs

Dutch
Environm ental

Database —_—

Dubocalc under

EN 15804

Dutch Building

decree

NMD: The

Environmental
Performance

Assessment Method for
Construction Works

NMD: EPD
NMD: Dutch

Environmental

Database

the hood

NMD: commission for

environmental
methodology

cost

Environ ment al
Cost Indicator
(ECI) in U
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Results Rijkswaterstaat sustainable procurement with MKI (ECI) indicator

Projecten met DuboCalc als BPKV-criterium
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Limitations to sustainable procurement

A For instance:

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

A eg. lacking accesibility hampers maintenance and repair ( w o nshow up
in any LCA)

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

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

I Lacking execution at construction stage
A Dbecause we d o n @low our construction companies enough time

I Recyclability is limited to downcycling because of lacking
detachability

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

A A more circular, more technical approach is required!
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Rijkswaterstaat and Circular construction

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

In 2016 Rijkswaterstaat adopted the ambition to A w o rinka fully circular
manner by 20300

Whatever that may me an é .

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

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

o To Do Do D>

Initiative  to start Platform C B 6 4cBcular construction 2023), together
with our national Standardisation Institute NEN

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

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

@—f




CB O ZBideline A" Measucingul arityo

A Approach:

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

A Protect the environment (including climate change)
A Protect resource  availability
A Protect value

I For each objective find measurable indicators:

A Environment: LCA methodology

A Covered bythe EN 15804 and the National Building Decree/ NMD Assessment
method

A Resource availability: MFA i based on LCI
A assess the results with an indicator for scarcity

A Valueé . Which value?
A Functional, technical/ material and economic value

(o]


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

Working from principles to assessment

What

Why

Definition <

» Principles

How and
when

Why

Objectives

Circularity

/ Indicators

How and
when

Measures/
strategy

o S

Construc tion
process

Circular
technical

Maint enance
& repair

b .

P




Assessment of technical -circular requirements

A Answering questions like:

I A Whi test method is needed to provide
evidence that a product achieves a required
technical circular per f or mance?0

A For instance: a test method that gives adequate A -
information on the long term detachability of a A C B O 2w NEN _are Worklpg ona
construction  product first set of technical requirements

A Other examples of technical circular requirements:
i adaptability,
I reparability,

A CEN TC 350/ sub-commission
ACIi rc@Qdmgtruaeitlhi ono
probably follow

I maintainability,
T lifespan,

T reusability

I recyclability.

A It requires a horizontal standard at a principle level, and
specitic technical standards at product group level.



Thank you for
listening



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

Presentation of BTPFlux and the PEMD
Platform

Edouard Sorin



Presentatioof BTPFluand
CSTB the PEMD Platform

le futur en construction

March 28th, 2023
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CSTB 2023 a tipping point regarding regulatory

le futur en construction (0] ntEXt | N F rance

- Environmental regulation for new buildings construction 7T RE2020

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

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

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

- Extended Producer Responsability

A Building material valorisation costs supported by building material sellers
A Obijectives set by public bodies

/72
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BTPFLuUX

A flowanalysisnodel for
buildings components

CSTB

le futur en construction




CSTIEB / Objectives

le futur en construction

Important issues to be managed by local decision makers

Y Management and treatment of the Products. " Gswkr gogpvu. "Ocvgtkc
Y Development of localwaste management and valorisation sectors

Y Ensurethe supply of resources (local when possible)

Y Reduction of the ecological footprint of their territory

Anticipate and optimize the flow of PEMW associated with the
building sector (Urban Mining)

Y Eqpuvt wenskiimH "

Y Deconstruction -> production

ol RS Y Renovation and Rehabilitation -> consumption and production

Conduct studies at different scales
Y France

Y Region/Province

Y Territorial communities

Y Municipalities / Neighborhood

/ 74



CSTIB / Modeling issues

le futur en construction

A Incorporating territorial specificities
Y Architectural considerations
Y Building stock dynamics -> construction,deconstruction. " €
Y Capacity for management and processing-> bycategory of PEMW
Y Local production capacity ->resources, firms. "

B Help to establish a circular economy strategy

Y Quantification and identification of flows -> bycategory of PEMW
Resource sustainability

Valorisation potential -> building components

Socio-economic impacts -> Number of direct or indirect local jobs
Prospective scenarios -> carbon trajectory, populationgrowth. " e

<< < < <

/75



CSTI3 / Structure of the model

le futur en construction

Finishes
Structural works
w Recycling to other a
@. industries &«
(‘/‘) =
T %

vﬁéﬁ _@Z?‘ o &

=

Estimation of the existing Estimation of additions and
components stock removals of components

B
4

L 2
Be

1SOND (12%)
mmmmmmmmm

1

Selection of a territory in

Analysis of related flow
metropolitan France

management

|dentification of strategic sectors
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CSTD / Territory selection

le futur en construction

1

Metropolitan France
Region
Department
Metropolis
Collectivity

el
Tt A
Hies

Incorporate territorial specificities
Y Architectural considerations
Y Building stock dynamics -> construction, deconstruction. " €

Use of the Base de Données Nationale de Batiments (BDNB) (French

National Building Database)
Geospatial cross-referencing of over 20 national databases
Y Partially in open data : sase de données nationale des batiments (BDNB)- data.gouv.r

DONNEES

IGN

~ '\"/ Datafoncier

\ 9 fichiers fonciers
S dv3f

‘EEBERHE_S “Frciers w;‘! @,RWS‘M

FONCIERS REPUBLIQUE FRANGAISE
@Cerema

™  LE REGISTRE DES

enepis GRDF Crommeres . mpggiu

Eip=)

/77


https://www.data.gouv.fr/fr/datasets/base-de-donnees-nationale-des-batiments/

BTPFlux
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Estimation of a territory component stock in buildings
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le futur en construction

CSTB
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CSTIR / Estimation of a territory component stock in buildings

le futur en construction Materlallty eStlmatlon

« Reconstruction » of a building using generic components
q E Y Creation of a macro-component from an assembly of components

",fﬁiﬁ
TR

Y Creation fo a macro-component from an assembly of macro-components
Y A building is a macro-component

Isolant intérieur
Mur béton

Revétement

Sizing of each component
Y Inheritance of sizing

Y Rules on component or macro-component

U Facade surface -> size ofeach component (window, wall, etc e +
U Specific attribute -> dimensions of adoor

\

Nt

Balcon Fenétre Mur extérieur

N~ T —~

Facade
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CSTIR / Estimate the addition and removal of components

",fﬁi.-.l

le futur en construction BU||d|ng StOCk dynamIC s
BTPFlux
-mm. i 5
mmy LEconstruction 9 -
m Y 100% of the component are removed i:_- Mass = Structural
o =  work
o -
oo )R*¢ Thermal renovation |
ms Y [nstallation and removal scenario W
U Added and removed component Mass = Finishes
U Renovation gesture performed ®

Construction (incoming)

Y Need in components L‘@) i-:- Mass = Structural

Y Construction waste = work

Rehabilitation (incoming)
Y Installation and removal scenario w

U Added and removed component <%> f) l’:@) s::-

U Renovation gesture performed
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CSTIR / Flow analysis

le futuren construction Repartitionin the waste end destinations

H Flow origins
Y Deconstruction/renovation/construction

+ Y Neighbourhood development project
. Y Territory

\a St o l-. e & ° NS g ﬂ-@q Bﬁ" Le Elaﬁﬁ;;\ﬁés‘n.il . \ 2 ‘ il J A‘.\? ;s l.;f?v‘:an
i % Aulnay-s N A\ il ts
A LNy S Envo en usine de
z = - en usine
T . .“°‘_-, ; ﬁgug, 0 s prétraitement (68%)
S g 3 e s P NG
Drancy T ‘. Ry
FO e A ey
BRGNS '~I" ’ ;‘g L"”yca'ﬁf" Envoi en usine de
N o (ol & 7 fabrication de plaques de
e i e e 25%)
eyl .« Blespavilians: 6.
b g 1 i ) » v, sous-Bais, ¢ ? ™ ISDND (12%)
obig Y o 3 S r chantier (3%)
A ., e B @ 1"' ) . H
SR ﬁm,, T Bl ol Example of therepartition for the gypsum
4 - 7 Sy S AE AN N

Cartographlctool developped by the CSTB

Repartition in the waste end destinations

Y By category of PEMW

Y According to diferent scenarios

Y Repartition rates in the waste end destinations

Y Match of supply and demand for the management of PEMW in a territory
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PEMD platform

presentation

CSTB

le futur en construction




CcSTR Context

le futur en construction Legal Ob|lgat|0n T Carrylng out a PEMD aUdlt

Article 51 of the anti-waste for a circular economy (AGEC)law 1 France
Initially planned for application on the 15t January 2022

Should be applied during 2023

Who : Contracting authority

Scope

U Operation type : Deconstruction and significant rehabilitation
U Building :
U Areasuperior to 1000 m?
U At least one building that has hosted:
Agricultural
Industrial
Commercial activity
Storage, manufacture or distribution of classified or dangerous substances

cC:. C. C. C Cc:

o T To I

/ 83



CSTD / Specificty of the PEMD audit

le futur en construction

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

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

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

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

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

U Harmonization of the template/form (CERFA in France): to be defined by a decree

/ 84



CSTRB Presentation of the PEMD platform

le futur en construction ObJ e CtIVeS

A Functionalities :

A Allow contracting authority to meet their regulatory obligations ;

A 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

A Organize feedback to the project owners to ensure a constant interest in
providing information on the audits on the platform;

A Create the conditions so that the public authorities can control the correct
application of the regulations.

A Involve future users as much as possible

/ 85



CSTRB Presentation of the PEMD platform

User profiles and functionalities

Access to functionalities

A 4

1/ Completion of
the form/ template

Construction

(if delegated)
project
actors and
3/ Alerts, 2/ Search for a _ _
attestations and deposit and valerization
feedback expression of streams
interest

Project Owners actors

Link to existing
tools

—
PEMD

PLATEFORM

A
<

Access to
functionalities

COLLECTIVITIES

. The Ministr
4/ Consultation 6/ Ease of control Y
of the database of Ecological
Transition
5/ Alerts 7/ Analysis report and ADEME
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CcCSTRB Presentation of the PEMD platform
T Development schedule

Development of V1 :

Framing and work based - Regulatory features Phase 3 : consolidation
on models IRt gl gev" Qyp and additional features

gUvemgj gqnf gt u

\ 4

Platform is operational Platform is finalized
(2nd trimester 2023) (december2023)

/ 87



Thank you for your attention !



CSTB Appendices




CSTB Territory selection

le futur en construction Building stock description

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

Y Construction year

Y Main building use

Y Main structural material

{7

Collective housing Individual housing

120 70
g 100 g 60
[2]) n
2 g0 2 50
= = 40
£ 60 S
S £30
§ 40 520
© @
g 20 I I I I S 10
o (@)
g ] ] )

0 0 m—
75 77 78 91 92 93 94 95 75 77 78 91 92 93 94 95
Department Departement
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CSTRB Territory selection

",fﬁi.-.l

le futur en construction Building stock description

More detailed information on a number of residential buildings (DPE)
Y Wall material

Y Type of insulation

Y Type of floors

Y Ratio of glazed surface

{7

Breakdown of wall materials by department according to DPE information (Residential)

Beton Pierre Briques Bois
6 80
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CSTRB Territory selection

le futur en construction Building stock description dynamic

Study of several vintages to deduce building stock dynamics
Y Current deconstruction rates by department

Y National renovation rates

Y Construction rates (incoming)

1

Collective housing Individual housing

18 1
S 16 S 0,9
£ 14 £ 08
Q o 0,7
L1 20,
@ : S 0,6
5 €05
908 k)

5 5 04
S 06 203
[S g o 0,1
§ o M g o0

75 77 78 91 92 93 94 95 75 77 78 91 92 93 94 95

Department Department

mmm Taux départementaux

Taux national m Taux départementaux

Taux national
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CSTIR / Estimation of a territory component stock in buildings

le futuren construction Application to a giventerritory

i F Choice of a building sample
A

Y Buildings with a good information completion
i Residential C Buildings with a representative DPE

Eﬁﬁ Eﬁﬁ i Non-residential C Buildings with local area and construction period
n

A8 PH gE o7 o8 g
A oG g pR g o
S pE gE ol P8 gh

A Currently only 3 main building use > Office, Education andIndustrial
Y Estimation of the component stock for the building sample

Extrapolation of the results
Y Buildings category
Y Main building use
Y Construction period
Y Main structural material
Y Statistical weight calculated on the local surface

Estimation of the component quantity in all the building stock of the territory
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We will now hear four presentations on the application of
circular approaches at buildings/infrastructure level

b

Ignasi Cubifia

Example of Level(s) implementation: Circular
renovation of a corporate office




"'"'\“m%nm
ayer

grupo &7
construcia

Example of Level(s)
Implementation

Circular renovation of a corporate office

Ignasi Cubifia,

Chief Strategy and Sustainability Officer at Grupo Construcia
Co-founder of EIG



Eco Intelligent Growth

A circular economy advisory and

innovation company, based on the Cradle
to Cradle® principles since 2005.

C C o General

J .
grupo , Y Cc m%cr:leermg,
construcia e

) C2C Circular Economy
Consultancy

Circu Positive impact
Cap investment com pany




Project presentation

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

interior design, electrical installations and
heating, ventilation and air-conditioning

©2022 ECO INTELLIGENT GROWTH
S.L. All rights reserved



