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EXECUTIVE SUMMARY

Deliverable 7@perational Materials Passp@r{®7) representshe more thar800 materials
passports(MP) implementedin the materials passpors platform (MPP). D7 was mainly
developed byhe WP2 partners EPEA and SundaHus.

The WP2 deliverabkeb 6 ramework for materials passpar{®5) and 60 &twareplatformd
(D6) serve as background for D7 #gscribingiP andthe MPP.The MPP contains passports
for products, buildingand instancednstances represent occurrences of products that can be

linked to a building.

Passports were initially created as prototypes with the BAMB pilot leadetsr on,
stakeholders of the building industry were also invited to create passports for products,
buildings and instances. The thirdainsource of data in the MPP was the SundaHus Material
Datasystemfrom which data wasnported into the MPRo demonstratdata sharing between

platforms.

The MP creation process in the MPP generated the followingsesult

345 passports for productsrepresenting 345 products from 94 manufactures in 14 countries;
7 passports for buildings representing 7 buildingsom 7 owners;

76 passports for instancesrepresenting 62 products from 53 manufacturers.

Adding up to aotal of 428 passports

The reader cawview the passports by accessing the MPP using the following information:

Website:https://passports.bamb2020.eu

Name:Guest

Password: bambplatform

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.
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Videos demonsatingthe MPP ad the MP are availabtbroughthe following links:

https://vimeo.com/238909741

https://vimeo.com/238910718

https//vimeo.com/307279299

Feedbaclon MP and the MPP was collected throughout the project and processed by adapting
the dbcuments that were set up initially to guide the MPP developrrertddition, basic
adaptations tthe MPPwere madesuch as improvindie stability restoring data when dropped

by the platform, and establishing a bagk

Efforts have been made to relate the MP work to the Circular Building Assessment too] (CBA)
as developed in WP5A1. THeBA was developetb compare and assebsilding, element,
product and material resourseenariosduring the life time of a built asset and beyoAd.
material health sectidmof the Workbook 2.0was developeds an initial input for the CBA to

supportdata on circularityf products, essentiébr a full building assessment.

In conclusion of the 30 months project report, clarifications and evidence in relation to the
validation approachf MP was requested. To clarify the subject, the report discusses the current

situation of validation in th®PP, possibleralidation on platforms, anghlidation of data set

Among the main lessongdrned from the work on MP artle MPP is the need for a
standardized data format rf@roducts regarding circularity and health. This wiklp
manufacturesot tohaveto provide information on products to different platforms in different
formats and help product specifiers to collect data in a standardize@msygevelopment has
started and several initiatives outside of the BAMB project are ongoing includeng th
duxembour g CE Dia todaboeation With the Minigtry of &hé Economy of

1 Also based on the Cradle to Cra8lleoncept. For information sekttps://www.epea.com/de/visiegrinzipien/

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.
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Luxembourg and the DOEN Foundationdés Healthy
approach to materials passport datasktghe time of writing,43 initiatives related to MP

from the listpresenedin D5 (EPEA & SundaHus, 201,/Mave been identified and scanried
parameters used to generate information about the circularity of pradostsof the initiatives

use very disnct parameters. This underlines the need for standardization. A lot of platforms

are dealing with composition inventorying and screening, while very few contain information

on circularity Moreover, additional work on the Workbook 2.0 has been carrieit optimize

the MP data for standardization

Following the conclusion of Q¢ontinuedwork is planned fothecreation andtandardization

of adata format for products regarding material health and circularity.

After the end of the project, the MEIB& is planned tbemadeavailable in an online repository
for free access. It will serve as a valuable data set for researchers and stakeholders of the

building industry regarding materials health and circularity of products.

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.
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1 INTRODUCTION

11 Deliverable description

On the report

This report oroperationalmaterialspassportsiescribeghe fact that more thaB00 materials
passports that have been implemented orMR®. They have been generatbdsed on data
collection as well as data import frewisting databasemnd theyhave been nae for anongst
othersvarious types of product3hey can be accessé&y parties thahave a free user account.

They are presented on the platform and accompanied by this report, which includes a link to a
video demonstratio(BAMB, Consortium, 2016)

On the authors

The deliverable contains contributions from WP2 partners and BAMB work pacader$
and it was mainly developed by EPEA and Sundaludrief description of thee two

companiess included inannex7.3.

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.
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12 Background

This report and the operatiomakterials passportse the result of a rich backgrouocoming
from research, discussions withithe WP2 team contributions from BAMB partners,
wor kshops with stakehol ders for input and fe

Also, twoprevious WP2leliverables were essentl@ckgroundor the D7 development:

1 Deliverable 5 Framework for Materials Pasports (D5) (EPEA & SundaHus, 2017)
This deliverable is the foundation for the creatiomafterials passport8/P)? andthe
materials passports platformlPP)2 in the project It describes MP and an MPP.

91 Deliverable 6 Software Platform (D6) (IBM, EPEA, & SundaHus, 2017) The
software and linked databases a wholsnamed MPPwere developetased orD5 as
a Proof & Concept (PoC) tde the prototypeplatform for passport creatiofmhis
technology waateradaptedy the WP2team(seesectior4.3).

2 Materials passports are (digital) sets of datascribing defined characteristics of materéaid

componentsn productsand systemthat give them value fgoresent usegecovery, and reuselhey arean

informationandeducatiortool that asks questions oftant covered by other documermtscertifications related
to building productsespecially in relation to the circularity of products.

5l'n the D5 report the MPP was referred to as OPoCd as
vision of a platform. In this report the MPP refezghe platform created in D6 unless stated otherwise.

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.
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2 MATERIALE PASSPORT CREATION

2.1 Methodology

MP were initially created as prototypes useng adaptation ahe input workbookdeveloped
in D5 for data collection When theMPP became availabl the passports made with the
workbook were manuallyransferredand BAMB stakeholdersvere invited totestthe MPP.
They reported bugs and provided feedback. lyagiassports were also createdifmyporting

data from an external database

2.2 BAMB pilot projects

MP were madén collaboration withall pilots. Together with ach pilot leadeproducts were
selecedfor this purposeThis input was used for the D5 report.

At the time D5 was delivered however, the MPP was not ready for use. This led to iseke®ral
including delays on the creation of MP, the ability to generate more than 300 MP, and the
integration ofthe MPP with operational MP in tHeeversible Experience ModuleREMS)
exhibition. As a measure to mitigate these risks, a separate process wa order to collect

data before the platform was ready. Excel files were developed specificadhys purposeand

used together with the pilot leaders to collant storedataon selected products. Later on,
when the platform was online, the dawastransferredto the platform One of the parties
outside of the BAMB pilots that generated passports on the platformasiisertiumpartner

TUM, who developed passports for the Nexus solar house, introducing it as an external pilot to

the projectThe TUM also supported extensively in data collection for the other .pilots

The passports developed with the @ip¢nerated feedbaelbout thequestions and pointed out

the need for guidancien general and clarification aerminology. The manual addm of the

data in the platform demanded more time than expected, confirming the importance of
automated data sharing between the MPP and external syasemsll as a user friendly

platform Feedback received from the pilot leaders notably included tkefdanctionality of

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.
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the platform, together with the lack of udgendly interaction and of the ability to update the

platform
Revesible experiencemodules (REMs)

The EPEA pilot project REMsakes extensive use of MPThe REMspilot is a traveling
exhibition of around 70 construction products, each with their own MP, which during the
BAMB project visited six locations throughout Eurofgde MP in the REMsare accessible
directly from the exhibition by scanning pr o d uQRt codie or NFC(near field
communication)chip. In addition to theMP, visuals have been developed to help visitors
understand passports and t o pFigaredibeog foraan mu c h
example of a visualisation that is part of the REMs exhibittomther information on this pilot

is provided in the D14 report, which describes results from interviews with manufacturers that

have worked on MP for products in th&Ms.

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.
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The Holz100 construction system can be disassembled and reused in new
applications, recycled and finally composted in a bio-cascade, returning nutrients
to the biosphere. Holz100 wood is FSC certified.

Product story
Layers of wood connected with wooden pegs are assembled into solid wood panels
designed for interior walls, floors and ceilings, roof structures and exterior walls. The
resulting indestructible salid waoden hlocks are highly water resistant and perform better
than other construction methods in heat insulation, fire security, radiation shielding,
earthquake safety and have 100% protection against condensation and mould growth.

(PARTS) DESIGNED FOR TECHNOSPHERE

REMs dashboard type collection of summarised information
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under grant agreement No 642384.
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2.3 Stakeholders

Workshops were held witlthe Stakeholder Network Special Interest Group on materials
passports during the consortium events, as well asl@istippliercommunityworkshops with

other possible users of MP. Communication and dissemination happened continuously
throughout the project including during conferences and presentations. These meetings focused
on the dissemination of the projestdon involving stakeholders in MP creation. The concept
andvalue propositions for MP and th@PP were presentethe MPPwas demonstrated and

participants were invited tiest it.

Stakeholders could receivefi@e user account and were able to create passfisutdance in

generating the passpomtss providedvhen needed.

2.4 External systems

One of the basic requirements for the MPP was that it should be able to communicate with other
systems. Hence, an ARdpplicaton programming interfacahat enabled ik was included in

the MPP. Tle APl was used to create over 200 MP by transferring data from the SundaHus
Material Data systerfSHMD) (for details, see sectiaghl).

It took considerable timetset up the supporting infrastructure for the data tradsieito the
status of the MPPA lot of transforming of data had to be set ap well as specific software
for communicatg with both the source (SHMD) and the target (MPP) systems. Hovwanes,

this wasconcludedthe actual import wgserformedn minutes

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.
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3 ANALYEIS

3.1 Overview of created materials passports

As described, the goal to be reaclsethe creation of 300 MH here are three types of M
the MPP:One for products, one for buildings and one for instancethédmoment of writing
there ar8845 MPfor products, 7 MP for buildings and76 MP for instances Adding up to a
total of 428 MP. Well beyond the stated goa

The following sections provide additidnaformation on MP created pg&pe.
Materials passports forproducts:

A passport for a produds a data set describing a produthis data ses specific to a certain

product from a certain manufacturer, but it does not include what we refer to as instance data,
such as the condition of one product in particular. This dat&s séten largely based on the
manufacturer 6s i n ft dorqualfy as @ MRorahle putposesaof thisrepaitu ¢
aproductpassportontains datainatleastl | f i el ds trhandatoraintee MBRR N ot e d

A total of 345 products were added in the M@ FEhe time of writing this reparThey represent
building products with information mainly provided, or made available, by manufacturers. The
passports represent a great variety of products ssichilang systers, wall paint, furniture,
flooring, ceramic tils and ventilation systesxmade by numerous manutarers spread out
over 14 countries (Austria, Bosnia and Herzegovina, Belgium Switzerland, Germany,
Denmark Spain France, Great Britain, Israel, the Netherlands, Norway, Sweden and the USA
Notably, many of the pssports contaimformationon materid health assessmergsults while

little information is provided on topics such as actively beneficial qualities and next use
potential. This is where the role of MP as an educational tool is relevant, pointing users towards
topics where data is still nsgg or where understanding is still lackirfg§eeFigure2 below

for key figures on product passporasdFigure3 for an overview of entriesf products in the

MPP by product category

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.
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Materials Passports for

345 94 . -
Products Manufacturers Countries 10-150 years
AT, BA, BE, CH, DE, DK, ES,
FR, r-B IL, NL, NG, SE, US

defined used
period range

most complete
passport:

Rockpanel

powered by

& PIKTOCHART

Figure2. MP for products infographic

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.
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345 PRODUCT PASSPORTS

window system, 8 —wooden structure, 5

wall board and wall system, 21
__adhesives and sealants, 42

ventilation system, 8

shading system, 1 -
- ceiling, 5

roofing system, 2_— _ composite stone, 4

pipe system, 7 _
paint, 27 _

«_electric system, 28

"_facade system, 14

mortar and plaster, 55

" furniture, 15

I'-h\'dlillllic system, 1

acoustic and thermal
insulation, 75

Figure3. Product types regiered on the MPP.

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.
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Materials passporsfor buildings:

MP for buildings are concis&.hey are data sets containing information related to a specific
building/project. After creationthey act as a hub to whidnstances of products can be
connectedIn other words; a building passport on the MPP represents the set of products in that
building that have an MP, rather than being a complete building level datafsgnation

about the building’s name, owner and location were usually present. Moifcspattacts
such as buildingds contractor and database
sets. This might be due to the lack of information available to the user that entered data in the
platform.To qualfy as an MFHor buildings,a criterion was set thaa building shouldhave at

least3 instances connected to it. Seven buildinggemet this criterionSeeFigure4 below

for key figures on building passparts

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.
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Figure4. MP for buildings infographic

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.
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Materials passportfor instances

An MP for an instance is a data set describing an occurrence of a product, often connected to a
building. Thispassport supports context and location data of products. Instances are different
from products in that an instance might tell you something about the location of a product,

maintenance that has been carried out, or the state of the product.

An instance MRs only counted as one MP even if it has several context and location records
i.e. it has been in multiple buildingA.total of 76 instancelavemet this criterion. Theare
based on 62enericproducts in the MPP, representipgpducts made b$3 manufaturers.
Datafor value recovery and next use options were the least provided in the instancesdata set

See fgure 4 belowor key figures on instance MPs

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.
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Materials Passports for

62 53
Products Manufacturers

powered by

& PIKTOCHART

Figure5. MP for instances infographic

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.
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3.2 Datasources

The MPP contains a clodshsed database able to support data about products and bultdings.
does not contairconfidential informationand it is operly availableto anyone with a user
account The absence of datem some areas notnecessarilya negativesign, as itwas not
intendedthatusers fill out all fieldsThe main data sources forethlPP aremanual users who

enter data and external systems that can communicate with the MPP through its API. Both use

groupscanretrieve information as well

33 MPP users

Interested stakeholders cegguest a user account to access the MRJugh the following
email address:

materialspassports@bamb2020.eu

Following this, an account is set up with the appiadp user rightsUsers carhave reaebnly

access, or in addition to that write access connected to certain manufacturers or buildings.
Thereader can access the M&iRectly using the following access information:

Website:https://passports.bamb2020.eu

Name:Guest
Passwordbambplatform

By using thisaccountjt is possible taccesshe platform features without being able to add or
edit data.

Platform users have access to a augtoservice with guidance for the platform’s features, how
to create passports, and input field descriptions. It is possible to access it through the platform

or through the link below:

https://passports.atlassian.net/wiki/spaces/MPPCS/overview

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.
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3.4  Supporting videos
Videosabout the MPP and the operational pass@eavailable through think below:
MPP overview

https://vimeo.com/238909741

How to add a product

https://vimeo.com/238910718

300+ Materials passports

https://vimeo.com/307279299

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.
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4 MATERIALSE PASSPORT DEVELOPMENTS

41 Connection with external systems

An important feature for the future scalability of the MP concept is the possibility to transfer

data between systerafficiently. To facilitate that, an APl was included in the MPPISTAPI
opened the possibility for emmhehi sget &ms ht © h
Since there are hundreds of thousands of products used in the construction,indtstrgtic
communication of the needed data is a requirement for a broad implementation of a more

circular building industry.

The SundaHus Mat@al Data system (SHMD) containssagnificant amount oflata that is
relevant for MP. To test the MPPOs theMPpPadcsi t y |
APl was usedo create over 20MP with data from the SHMDThe data transferrefdom the
SHMD to the MPP relate to the following input fielfdepending othe availability in SHMD
for each product imported
1 Basic information identifying the manufacturer
1 Brand name
1 Product name and description
1 Product complexity
1 Documentsuch as
0 Generakeference documents
o EPD(ervironmental product declaratipn
o0 MSDS(materialsafety data sheet
o Certificates
0 Building product declaration
Information about material health assessment accorditing ®HMD criteria
Emission information according to severastgms

Information about renewable sourcing

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.
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Thedata transfetestwas a fivestep process:

1. Using thelist of input fields available through the MPP API as a base, a mapping
between the fields available in SHMD and MPP was created. Since the datadypes w
not always the same, some transformations also had to be defined.

2. An export program for SHMD was written that pulled the relevant data from SHMD
and created a fAsnapshoto of it in an i nt
handled the needed traoghations.

3. An import program that read the intermediate transport file and inserted the data into
the MPP via the APl was written.

4. The process was tested on a single product to make sure everything worked correctly.
l.e. that data was exported with the exprogram, the intermediate transport file was
manually checked for correctneasd then the data was transferred to the MPP via the
import programEffectively creating a new MP in the MPP. This MP was then accessed
t hr ough t h@rapki€aPuéemterfade)and manually checked to validate the
whole chain.

5. When the process had been validated, 200+ MReereated in the MPP ia single
aod'.

In theory, there could have been one program that read the information from the SHMD and
directly inserted it in the MPP through the AMowever,since this was the firsest,every

step was validated separately.

“Certain f i ethedamissiomscperprododrg notfvisible on the MPP even if

data is available in the system.

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.
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During the processseveralthings thatmust be considered fothe futuredevelopmentof

platformswere noted:

1. Globally unique article identifiers are crucial. It was knowrthatthedata transferred
did not include productshat werealreadyon the MPP, so there waso risk of
duplication. In a future scenario, a product might already exist in the MPP and should
only be partidly updatel, which means that there would be a risk of creating duplicates.
Thereforea globally unique identity is crucial.

2. A standardized data format for communicating product information. This would
make the implementation much safer and fastee frfansfer tesincluded a lot of
mapping and transformation work that would be avoided if both systems were adhering

to a common standambd dataformat.

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.
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4.2 Circular building assessment

The Circular Building Assessment (CBA) is a methodology that compares and assessgs prod

and material resource flows during the life time of a built asset and beyond. This method is
being developed into a prototype online platform/tool that can quantify and compare design
approachesind highlight corresponding environmental and econontiderefits,focussing

on the difference between Obusi nesGirculars usua
building scenariognclude reuse of materialfrom the previous built environment, dgsifor

future reuse via reversible building designd dsign for transformation potentiédBRE,

Circular Building Assessment Prototype, 2017)

In an update of the workboofseesection4.3) a subset of criteriavas developedn material
healthas input for the CBAAt the timeof writing, attributes specific to MPspecifically
information related to emissionateimplemented in the CBA prototype online platform but
not defined withinthe CBA BIM attributes. Collaboration isngoing and three steps are
defined to take this furth¢ BRE & SundaHus, D16. Task 6: Development of a BIM Compliant

Resource Productivity Prototype (add) in accordance with existing BIM software, 2Q18)

1 Comparison/mapping between CBA and selected MP attributes.
1 Review of IFC schema for any attributes that are already defined.

9 Development of dist of attributes required to covéselected attributes oRIP within CBA

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.
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43 Adaptations/updates

Below, a summary ofdaptation®n someresults of D5 and D6 after their conclusitiat are

directly connected t®7.
Workbook 2.0

One of the issues with the MPP has been thatniot possible to make adaptations to criteria
over time hindering theterative use and adagibn of the platform based on whhas been
learntfrom usage and feedbacks A result, théeedbackaboutthe platform became repetitive
after some timeStill, lessons were learned and there was a wish to document suggested
improvements. In the enthe medium used for this was a redevelopment ahihgt workbook

createdn D5.

This wascalleddNo r k b o q kase@ onGtha®5 document originally meant for thdPP
development and thoroughly revised The redevelopment encompassed structural
modifications such as changes in data sets, many changes to the criteria, their description and
relatedmetadata. This adapted workbook was developed as a goal on itdeemsure that
feedback, lessorisarnedand further research could be positively proceskedso proved to

be useful in several work topidasicluding the development of a summarised property set for
the standardisation of a dafarmat (seesection4.5), and the development of a property set

focused on materials health as infartthe CBA(see sectiod.?).
MPP updates sinceD6 completion

The platform delivereth D6 did not meet minimal requirements for use, and both EPEA and
SundaHus were not equipped to repagsth This posed risks for any work that depended on
the platform being operational and accessible. As a measure to deal with tras esiternal

ICT party has been hired to solve high priority issues. While the intention was to move on to
further adaptations and improvements to the platform after giegriority issues were dealt
with, this was eventually decided against. Due to design and stability issues with the platform,
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seemingly simple changes such as addidgd@ms ofUsed and privacy policy check while
logging in proved difficult, time consumg and expensive. Because of thiee support was
limited to fixing the most pressing issues such as making sure the platfornurwvmasg and

stayed online, restoring data when dropped by the platBmthestablishing a baalp. A short

report on code ality was provided to allow some insight in the difficulties of working with

the platform, and eventually the conclusion was drawn that it is not feasible to extend or scale

up theMPPto acommercially usable platform
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44 Validation

In conclusion of the 30nonths project report, the following is requestediSome further
clarifications and evidence are needed within the upcoming deliverables, in relation to:

Validation approach, which is put in place to secure the credibility of Material Passports

Theabovequestiorrelatego validation that would allow a user to trus¢ data that is presented
to themto be corregtrather thamatavalidationthat ensures consistency of data with a technical

format

First the situation of MPP validation is described, followed by a discussion on how validation

could be covered by a platforon for a data file
Current situation

Validation is not implemented on the MEBveloped in D6The D5 report however includes

a description of alidation as this relates tdPP requirementsD5 describes how one of the
value propositions for MP is to support transparency and validation of claims about products.
It describes thirgparty data validatiorto achieve this on the MPP, artdat this could be
optional. It continuesto describe how data validation should happennndieta enters the
system, happemng only once, instead of every time the data is used. Data validation is also
described as possibleservice connected tplatforns in the MP ecosyster(fEPEA &
SundaHus, 2017)

In the work on Cradle to Cradi€ertification for exampleEPEA comes across a large amount

of data that requires validation. This is done in several ways such as:

Onsite audits
Collecting supporting documentation including certificates, standards, technical
documents and financial documents

1 Expert evaluation
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1 Checking consistency of data throughout the supply chain

1 Performing analytics
Validation on platforms

It is relevant to notéhat the specific type of data that is required by MP is often new in terms
of standardization efforts, or in terms of users handling it. This notion adds to the importance
of data validation foMP, asusersmay be unfamiliar with someequestednformaton. Also
important is thefeedback received by WP2 regarditig concern ofproductmanufactures

which agree thatlata validation is essential, khts will put the load orthemto financeit.
Several ways are identified in which data validation coalcur:
1 Platform linked (optional) third party validation

This dlows users to have their data stand out by being validated. Appointed auditors can verify
the correctness of dat a, and successfully
Validation keing optional keeps the thresholdw for users to entedata, while allowing
validation services to be offeredhis approach is not uncommon on digital platforms.
Sampling is a way to lower costs.

Disadvantages for this approach are the fact that lidifopm bound, it is likely costly for users
to validate their data anoh relation tothemanufacturerstoncern mentioned abayieis likely
that much of thdéinancialburden would be carried ligem

1 Open data validation

This approach can be used & own or in combination with optional thimhrty validation
described above. Essentially validation is crowd sourced to the users of the platform and this is
enabled by having data openly availaliter example, Wwen a data point is questioned by a

critical numberof usersthis can prompt a request for additional evidence for the data provider
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and/or show this status on the platforkor such a system one can envisagklitional

functionalitiessuch as benefits for validators and trust inheritance femognized sources.

A disadvantage of this system is that its success depends on the users of the system and their

active involvementlt alsorelies more on sampling of datahvat than systematic validation.
Validation of a data file

The current work which is exploring the development of a data format in relation to
standardization and harmonization\P, to enable improved collaboration between MP type
platforms and datproviders(see sectiod.5), containsits own challenges and pprtunities

for validation, as it would not be bound to a specific platform. Below an initial exploration of

options for validation of data sets based on such a data format

1 Digitally signed documents. aidation in this casés the responsibility of thegsty
making the data filelt could be selsigned or signed by a thuphrty. The trust
associated with a signed document would relate to the signature used.

1 Block chainprovides a way to describe data transparently and immutable. This is being

exploredas a vehile for standardized MP data files
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45 Standardization

There is arapid proliferation of passpetype mechanismgcalled building, material and
productpassports). Mangyf thesewere summarized fathe BAMB WP1 deliverableon the
state of the @, and this listhas been continuously updaté&toliferationis good because it
reflects demandndprovidesdiverse insightsThe platforms offer diverse services. Some are
materials marketplaces while others aim to calculate the overall circularitypwfding or

compare certification compliance.

Due b the demand of thogdatforms to make data available, there is confusion in the market.
Product manufacturers have to provide information about their products to different sources in
different levels ofdetail andin differentformats. Stakeholders in the building industry need
information, but dahat know where to find it and which platform to trust for accuracy. Time

for providing and searchg for information is also key.

Moreover if there is no constency in standardand passport mechanismhe risk of
discreditingthe overall approaclis high. Data credibility, data gathering costs amthta
duplicationareessentiabspects that relate to this

Diversification of the marketplace at early stages oiew concept or service is not unusual,
and not necessaribyad, buit does pose practical barriers to scaling up, until industry standards

are developedr one player becomes dominant in the marketplace

In the interests of promoting fair competition alevel playing field, an industry standard rather

than monopoly is often the most productive and-effective solution for users.

Theresearch and developmenit MP generated valuable content to move forward with the
exploitation of the MP concept. As part of the Workbook 2.0 (see sett8hna section on
product material galth and a MP light version were created, and in the exploitation work the
development of a data format was identified as an exploitable result.
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Some benefits for standardized data formats are:

1 Save costs and work load of manufacturers who deal witmsdiydatforms, by saving
them time providing similar data in different ways to different platforms.

1 Improving collaboration and communication between manufacturers and materials
passport type platforms as well as between these platforms.

1 Establishing amonga wider group of stakeholders including industMP type
platforms, and keP players a shared view &P based on the results of the Haniz
2020BAMB project.

1 Harmonisation.The goal is to provide standardisation on data aspects relating to
materialshealth andh circular economy, to enable platforms to speak the same language
when using these data. The goal is not to make platfitiabsise MRiniform. Different
guestions from the market require different solutions, different insaytdslifferent
platformservices to tackle them. Thegariousobjectives can be et by a diversity of
platforms.

1 Uptakeof MP. MakingMP more appealing to manufacturers and users. These platforms
in turn are expected to help developers and building owners to contribaite to

movement towards circular economy.

There are numerous efforts across the building industated to the effort tgtandardize

formats:

1 Scandinavia. The Coclas¢Svensk Byggtjanst, 2019)project and eBVD
(Byggmaterialindustrierna, 2019im at standardisatiorof data for buildings.
Aspects of those relate toaitarity of prodicts, but it is not their focus

1 Netherlands. The CB2@B23, 2019)project is aiming to standardi2P in The
Netherlands.

1 ISO/CEN(CEN, 2019)Product Data Templateethodologys being developed as
a tool to standardise data for products in the coatstm industry
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1 UL Spot(ULSpot, 2019 Circularityand Circularity Facts Report. The Underwriters
Lab UL standard is used globally for electrical and other products. It has recently
introduced a circularity component.
1 BAMB templates created to standardise data inputs and Outputs to the CBA
platform
1 Environmental Product Declaration€RD9 (EPD International AB, 2019)
Machine readablEPDsare introduedto make the standardized data more easily
available. Again, this data is largelyfe Cycle AssessmenfLCA) based and
although there are overlaps with circularity, some key aspeetmissing.
However, none of those efforts have so far developed a broadly accepted and narrowly defined
dataset for circularity that reflects core criteria like those identified in the BAMB MRkbook.

As a result, the following initiative was started recently
The Luxembourg CE datasetinitiative

A pathway tcharmonization otircularity and healttdata forproductsthrough a standardized
data formais being exploredin keeping with the aims of tridissemination anéxploitation
aspects of BAMB as well as the continued development o is ongoing in this project
initiated in collaboration with the Ministry of the Economy of Luxembourg and the DOEN
F o u n d aHealtbyrPénsing initiative The outcome of this project & the time of writing

still a work in progress

Theearly practicabbjective of the Luxembourg CE Dataset Initiative is to bring leading players
together tademonstrate demand@he main vehiclés a Dataset Working Group (DWG) with
selected candidatescluding manufacturers, building owners, auditors, standardization
organizations, CE data platforms and othérsvebinar and a first working session with the
working groupwere held in December drFebruary respectivelyand a first data formdor
circularity dataas well as a display component which will be piloted as part of the initiative
being worked out at the time of writing the report.
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Updates to the@assport lightd

Additional workhas beemoneon the Workbook 2.t relation to standardization. Especially
with regards to the passport light sectidhe focus was on; emissions from products, restricted
lists, compositional data, green building certification schemes, extractionisasbembly,

reverse logistics and next use potential.
Circularity parameter review

For the standardization of circularity parametétrss crucial to know which kind oflatais
already processeid the marketplaceTherebre, platforms, standards and décations that

deal with circularitywere continuouslyeviewedand analyzed

The list of initiatives related to MP presented in D5, and updategthe end of this delivery,
was used as a basis. Ehaitiatives werescannedor parameters used to geate information
about the circularity of products. A summary sheet was created for every analyzed platform to

have an overview about the following:

Relevance of the platform for the given project

=

On which layer does the initiative operate (whole buildawg!, product level or other
supporting level)?

Is the platform openly accessible or exclusively accessible for customers?

What is its regional distribution?

Brief explanation of the initiative;

Input parameters (productlated data thahustbe supplied);

= =2 =4 A

Output parameters (productlated data that can be generated through the initiative).
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43 initiatives have been analyzed. If a low relevance was identified, the documented
information was kept superficial. If a high relevance was identifiedanalysis was carried out

as detailed as possible.

In summary, rost of the initiatives use parameténat are very distinct from each oth&his
underlines the need for standardization. A lot of platforms are dealing with composition
inventorying and screening, while very feantaininformation on a@cularity. The Circularity
Indicators by the Ellen MacArthur Foundattdrave so far been étified as the most relevant
existing scheme fahis type ofinformation. Many others lack a clear definition of their criteria.

It is relevant to mention that also those indicator sets that are widely used have certain
shortcomings when it comes to deking circularity as they often lack a mechanism for dealing

with; renewable material, composition, and health aspects.

5 https://www.ellenmacarthurfoundation.org/resources/apply/circutanitigators
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S CONCLUSION & OUTLOOK

5.1 Conclusions

1 After more tharthreeyears of research and developmentMP and the MPPvaluable
lessondave ber gatheredor the continuation of the woidn MPand dissemination ahe
concept

1 It was possible to creatgell over 300 passports in the MHABr products, buildings and
instanceslespite various setbacks

1 A largeincrease in awareness about circulamtyhe building sectohas been identified
including many platforms and governmental initiatives mentioning passports as a tool for
implementing circular economy in the building industry. This shows the significance of the
project andsuggestsits succes in disseminating the concephd influencing market
developmentinterest and enthusiasm for passperés also noticedluring thevarious
workshops with stakeholders.

1 MP prototypes made for the pilot projects provided impoftsaatbackin the data gatring
process. It was possible to identify which inputs are easily available and which data is
essenti al to be added by specific users su
also a valuable test for understanding the input fields, leadingitaufidate later on, and
creating user guidance and demonstration videos for the platfoaadition, the importing
of product data from an external system (SHMD) proved to be a great alternative for the
success of MP and the MPP concept moving forward.

1 As noticed keady in the development &5, manychallengesvould have to be solved for
theMPPto be commercially viable, such as quality assurance and validation of data, as well
as administration, governance and revenues generated in the platforileRmmssamercial
services to be offered in the MRRe describedh D5.
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1 A great financial investment beyond BAMB budget would be necesshuyltba passports
platformthataligns with similar platforms available in the market, and it willneressary
from a programming viewpoint to start a new platfaevelopmentather than build upon
thecurrentMPP.

1 The added value and differentiator for the MPP is the codirgloped as result ofco-
working between partners who are very present and experienced in product circularity and
health data assessment and consulfaidyedNo r k b sprdsénteciin D&Nd improved
throughout the projecis a valuable outcome of the project.

1 There are inreasing demands in the marketplace for a consistent, transparent and thorough
approach to materials health as a foundation for healthy buildings, as well as assuring safe
next use of materi al s sWorkbobkehgs been & sigimifinti t f or
guide to addressing this and raising awareness among BAMB members.

1 In addition, gathering data about circularity of building products has proved to be
challengng. This type of information is not commonly present in the marketplags.
usually eiber not available or of insufficient quality.

1 Fragmentation of datasets for circularity is resulting in an undue burden on manufacturers
to meet diverse demands for similar types of information from diverse platf@imss.
points to a need for standardisa of circularity related datasets.

5 Also based otthe Cradle to Cadle® concept. For more information seéps://www.epea.com/cradte-
cradle/
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5.2 Outlook

Following the conclusion of DTyork is planned to continuen a standardized data format for
sharing data on products regarding circularity and health as a pd3AlB key exploitation

result.

After the end ofthe project,the MPPdatais planned tobe madeavailableon an online
repository for free accesshis will beavaluablesourcefor researchers and building materials

specifiers.
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é GLOSSARY

API - The MPP Application Programmingnterface (API) is a series of definitions and

protocols which enablether systems to communicate with MeP.

CBA - The Circular Building Assessment (CBA) is a methodology that compares and assesses
product and material resource flows during the life time of a built asddieyond. This method
is being developed into a prototype online platform/tool that can quantify and compare design

approacheand highlight corresponding environmental and economic net benefits.

Opendataformat - An open data format is a format fetioring and transferring digital data in
files or through APIs, defined by a published specification, and which can be used and

implemented by anyone.

Material - Material is used mainly to describe raw and/or generic materials such as metals
(copper, alumium, etc), wood, earth, clay, stones (granite, marble, basal},a#td substances

that are content of products available in the market, such as additives, pigments, and polymers,
but which are anonymous and not considered specific products thembetiessense of the

term, materials can be represented in MP through the description of the composition of products

and systems, but they do not have their own passports.

Materials passport (MP) - Materials passports are (digital) sets of data descrithafmed
characteristics of materiagsd component® productsand systemghat give them value
for present usagecovery, and reus@hey arean informationand educationtool that asks
guestions oftemot covered by other documermtscertifications reited to building products
especially in relation to the circularity of producthey provide information that supports
assessments and certifications by other partied allows existing assessments and

certifications to be entered into the passportpsaded documents
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