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Why Is a circular approach  needed In construction sector ?

Buildings are responsible for 40% of total energy consumption in the EU
60% of the energy used throughout the life cycle of a building is so -called embodied energy
50% of the materials extracted in the EU are from buildings

25-30% of the total waste generated in the EU comes from construction and demolition
processes
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Objectives of DRIVE O -

1) Re-use and recycling of locally available materials through urban -mining )

2) Use of renewable and environmentally friendly materials A

3) Combination of the two previous actions to implement a circular renovation .@
A Development of new business models @

focused on users/consumers and taking into account principles of circularity

A Clear information and on energy performance
for the occupants after the circular renovation has been developed

»

in Estonia, Greece, Ireland, Italy, The Netherlands, Slovenia, and Spain
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DRIVE &) Measuring circularity ALIVA 2.0 system
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DRIVE O

demo buildings [*
before the
renovation
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DRIVE O

demo buildings
mid/ after the
renovation
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Impact

by WEBO, Timbeco , Factory 0, ALIVA,

Vision Built, Knauf Insulation

A Development of

and hence supporting choices in the project development
-> EASY tool 0 simplified method developed for assessing the circularity
level of single 2D & 3D solutions or an overall building .
-> Development of DfD tool 0 reference details for disassembly, method
allowing assessing detachability
-> Circular benchmarking of buildings & building environmental assessment,
building circularity indicators and DfD criteria .
and quidelines for modular, circular
deep -renovation approach .Working on new ways of project organizations .
A Proposed circular business models for the Drive 0 companies & transition
pathways analyses.
(DIY  catalogue,
www .circularhomes .eu platform, Circular contest, Drive 0 board game, card
game etc.)
A 7 demonstration buildings in Estonia, Greece, Ireland, Italy, the Netherlands,
Slovenia, and Spain.
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http://www.circularhomes.eu/

Final Drive 0 video

To learn more about the Drive 0 project , its 7 circular
renovation demonstration  projects and final achievement
watch:

Drive O Final video - discover our pilot buildings and
prototypes around EU 0 YouTube

DRIVE &)


https://www.youtube.com/watch?si=NbyVu_hlX-wZRdcG&v=iZkzBox98SE&feature=youtu.be
https://www.youtube.com/watch?si=NbyVu_hlX-wZRdcG&v=iZkzBox98SE&feature=youtu.be
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The next slides provide detailed overview of the
Drive 0 results as produced in various Work
Packages and reported in diverse deliverables.

For each published deliverable it was produced a summary ppt
describing objectives of the Task, main content done in the Task, main
outcomes and conclusions of the task.

There is a direct hyperlink available through which a full publishable
deliverable can be accessed .

It isrecommended to know that deliverables :

D2... d are related to technologies development,

D3... d are related to the circular renovation process developments,
D4... d are related to monitoring and home occupants engagement,
D5... d are related to circular business model developments,

D6... 0 are related to Drive 0 demonstrations cases, results and impacts in
pilots.



D2.1 Report on the assessment available A Objectives& Contentof D2.1:
product and technology developments,

A The goal of D2.1 is to review the state-of-the-art

benchmarking and selection of most solutions for deep renovations, including technologies
favourableand most potential solutions for and products, that have been developed, tested and
further development to circular renovation employedoverthe lastdecadeof EUfunded projects
IINPRdAzOO A | VvR | f Aaild A2Thesepioduais Sverd bHemchimarkedpa several key
performanceindicators(KPISs)
Preparedby: Ana Tisov,Peter Op W Weld (HIA), - circularity and potential for circularity (basedon
Albin Rohith, Michiel Ritzen,Johnvan Oorschot, the DRIVEO D 6.1 Ww S Lda Ndnchmarkingon
DarioCottafava(ZUYD) circularity and its potentials on the demonstration
aAldSaqQo
Submittedto EASMEor areview. 6 Aug2021 - total performances

- costeffectivenessaind costreduction
- time reductionin the total renovationprocess

A Alist of criteria and key performanceindicators (KPIs)s
made (part of Task 2.2) for the further product
developmentin Task2.3 ¢ 2.6.



https://www.drive0.eu/wp-content/uploads/2022/07/Drive-0_D2.1_02-08-2021_public.pdf
https://www.drive0.eu/wp-content/uploads/2022/07/Drive-0_D2.1_02-08-2021_public.pdf
https://www.drive0.eu/wp-content/uploads/2022/07/Drive-0_D2.1_02-08-2021_public.pdf
https://www.drive0.eu/wp-content/uploads/2022/07/Drive-0_D2.1_02-08-2021_public.pdf
https://www.drive0.eu/wp-content/uploads/2022/07/Drive-0_D2.1_02-08-2021_public.pdf

Main outcomesé& conclusionf D2.1:

. . Industry Designed | Designed | Integrated | Component| Circularity | Current Circularity
A In taSk 21 about 22 pI‘OdUCtS from H2020 prOjeCtS and 49 nat|0na| 1-1 for for market | product level ambition circularity |potential
productsin the DRIVE countrieshave been reviewedand assessean demo level clear level
their potential towardsa further circulardevelopment
A Most of these products(about 60) havea certain potential to be further o B . . = —
developed or redevelopedto circular products Sustainable,circular ALVA | X : : X jimited | 1 2
designsolutions are the basisfor circular businesstransitions Despite TIMBECO | X X X : imited | 2 3
seeingcircularbuilt environmentas extremelycomplexareato address, Knauf I | x X “(notyet) | X partly | 2 263 (as
we can start with relatively costefficient easy measures (i.e. o ermont
technological interventions), which can already double the current product)
circularitylevels
A Consideringthe input from task 2.1 and 2.2 for the circularity 1= low
developmentswithin DRIVED following conclusionscan be made The 2 = medium
circulardevelopmentswithin DRIVE take placealongtwo trackswhich 3 = high

build uponthe outcomesasdescribedn this report:

1. Oneimportant track is the product developmentby the industries
workingin DRIV (WEBOFactory0, Aliva Timbecoand Knauf) This
track canbe dividedin two sub-tracks

a. Circular product development specifically for solutions to be
appliedandtestedin the demonstrators

b. The developmentof a general (fully) circular product line for
further marketuptake

2. Theother track is the generaldevelopmentof circularproductsand
solutions within the project itself in terms of guidanceand all the
supportingwork. More specifically,this report D2.1 is the basisfor
the tasks2.3 to 2.6 in work package. FEx

DRIVE m H2020DRIVE 0: Driving decarbonization of the EU building stock by enhancing a coosatrestand locally based circular renovation process %
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D2.2 A setof circularprefab 2D building Objectives& Contentof D2.2:

envelope elements with case specific A The report presentsa series (5) of circular prefabricated 2D building envelope
solutions elementswith an improved level of circularity and energy efficiency comparedto
= existingrenovationsolutions

A Thereport presentsthe developmentof circularprefabricated2D building envelope
Preparecby: elements followed a three step approach Firstly an inventory of existing 2D

Zuyduniversityof appliedsciences elements,secondlyan improvement of the designand thirdly, a test phasethrough

Do . the realizationof a mockup.
(Michiel Ritzen Johnvan Oorschot,lvar A Thereport presentsthe developmentof a prefabricated2D building envelopment

Bergnans, Ana Luiza Bitar) elementwhich isbasedon variouscirculardesignstrategiesjncluding
MULTICYCLE RE-USE BY: SEPERATE LAYERS
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https://www.drive0.eu/wp-content/uploads/2023/02/DRIVE-0_D2.2-Improved.pdf
https://www.drive0.eu/wp-content/uploads/2023/02/DRIVE-0_D2.2-Improved.pdf
https://www.drive0.eu/wp-content/uploads/2023/02/DRIVE-0_D2.2-Improved.pdf

Approach

Circularity indicatorr EE  ECO02 DFD Methodology Urban mining eco-design Biomimicry collaborative desigi
WEBO NL X X X WEBO X X X

TIMBECO EST X X X TIMBECO X X

ALIVA IT X ALIVA X

IRISH system IR X X X IRISH system (IRL) X X

Medianera Wall Es X X Medianera Wall (ES) X X X

Baseline of 5 prefabricated 2D building envelope elements to be circular improved:

WEBO (NL) TIMBECO (E) ALIVA (IT) IRISH SYSTM VidBorit

DRIVE <



Main outcomes& conclusionof D2.2:

WEBO(NL) Reductionof 56% of the embodied energy and 49% embodied
carbonrelativeto the baselinefacadeelement

TIMBECQE) Relativeto the baselinea 2D facadeelementwasdevelopedwith

a 1% reductionin embodiedenergyand 52% embodiedcarbonconsumption
respectively The innovated 2D fagadeelement entails an equivalentscore on

technicalreversibilityand a 6% improvementon technicalreversibility (material
level)in comparisorto the baseline

ALIVA(]): Not consideredgsan indicator

VISIONBUILT(Ire): Comparedo the traditional appliedexternalwall insulation
systemwith renderingthe embodiedenergyof the innovatedprefabricated2D
buildingenvelopeelementincreaseswvith 19%and embodiedcarbonincreased
evenwith 256%

MEDIANERAS) Not consideredisan indicator

*
DRIVE m H2020DRIVE 0: Driving decarbonization of the EU building stock by enhancing a coosntrextand locally based circular renovation process i*
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Main outcomesé& conclusionsof D2.2:

WEBO (NL) The 2D element showcasesa 14% improvement of technical
reversibilityfocusedon end of life scenario(elementlevel) and subsequentlya
15%improvementof technicalreversibility(materiallevel)in comparisonto the
baselinefacadeelement WEBO (NL)

TIMBECJE) Theinnovated 2D facadeelement entails an equivalentscoreon
technical reversibility in comparisonto the baseline,and showcasesa 6%
improvementon technicalreversibility(materiallevel)

ALIVA(I): The innovated 2D facade element entails an equivalent score on
technical reversibility in comparisonto the baseline,and showcasesa 2%
improvementon technicalreversibility(materiallevel)

VISIONBUILT(Ire): The2D elementscores1l00% higheron technicalreversibility LEVEL 1. Element LEVEL2. Component LeveL 3. Product
focusedon end of life scenario(elementlevel) and increase49% on technical A —

reversibility(materiallevel)in comparingo the baseline TIMBECO (E g srcten

MEDIANERAS) The 2D facadesystemconsistsof a modular set up of three
different type of combiningthree different facadesystems PV panels,opaque

7
“|_ METAL: STEEL OR ALUMINAIMOY

claddingand green facadepanels For the integration of PVit was taken into 1
accountthat single PV panels can substituted when broken maximizingthe arily L) ¥
operationallife-cycleof the entire system Also,PVpanelswere selectedwhich o

are easyto repairwith a highpotential of re-useatfter its first cycleapplicationin
the YhedianerdAssessinghe designfor disassemblyt was concludedthat the
innovated2D facadesystemscoresD,93 on technicalreversibility(elementlevel) ;
and 0,97 on technicalreversibility(materiallevel) e — &

DIFFERENT COLOR FOR DIFFERENT ELEMENTS, EVERY
ALIVA (IT) ONEDRYASSEMBLED TO THE ADJACENT BY MEANS
OF RIVETS OR SCREWS

| . CLADDING PORCELAIN STONEWARE

ROCKWOOSANDWICH PANEL WITH
STEEL SKINS

| | LOW DENSITY GLASSFIBER INSULATING
“ PANEL

* X %

*
*
*
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Main outcomesé& conclusionsof D2.2:

Route from linear to circular - Waste during reprocessing

DRIVE m H2020DRIVE 0: Driving decarbonization of the EU building stock by enhancing a consntrextand locally based circular renovation process



Lessons learnt of D2.2:

A The construction industry stifbllows a traditionalinear
production process

A 1t is especially important when scaling up towards
multicycle reuse, that a database is created that maps
the flow of materials within a specified region

A Recycling involves specialized (costly) technologies for
example with respect to producing and applying wood
fiber insulation material from harvested timber

A Plugand-play connections contributes to multicycle-re
use of materials.

A Standardsand building codes (o coding complicate
the applicationof technologyinnovation

A A layered (ventilated) timber structure requires extra
material against fire spread

A The transition from linear to circular construction
practices is complex due to deep rooted traditional
construction practices

*
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D2.3 A Set of circular prefab 3D case Objectives& Contentof D2.3:

specificsolutions A Thereport presentsthe developmentof a tool, easilyaccessiblgo all usersinvolved
in the deeprenovationprocesswithout the needfor specifictraining, for assessing
the level of circularity and hencesupportingchoicesin the buildingsector Theaim
Preparedoy:. is to increaseawarenes®f circularityand environmentalimpactfor all stakeholders,

UNIBClJniversityof Bologna andhencecontribute to globaldecarbonization

T . . ’ A Thereport presentsthe technical and regulatory feasibility studies developedfor
(CeC|I|d\/IazzoI|,AnnarltaFerrante) definingwhich of the DRIVE) demonstratorbuildingsallow the implementation of
the Add-ons strategy (derived from the a! . w! / | 5BU.HROR2E project,

Submittedto EASMBEor areview: coordinatedby UNIBO) Someof thesevolumetricaddition solutionswill be digitally
30 April 2022 ' applied,while otherswill be physicallyrealized
pri A The report presentsa set of 3D circular solutions to be implemented for the

selecteddemonstrators basedon the criteria defined consistentlywith other DRIVE
0 deliverables(D2.2, D3.3, D6.1): Designfor DisassemblyMaterials origin, and Re
usability Different intervention scenarioswere studied to analysethe 3D circular
solutionsin terms of circularity, environmental impact (through a simplified LCA)
and costbenefits (througha simplifiedLCGinalysisnot presentedin the report).

OF EE AND

SIMPLIFIED LCA ECO2 RESULTS H‘:K'l’ﬁg'%%'l‘_
ANALYSIS AND COST- SET OF 3D
NN S(OLUTIONS)
ANALYSIS
LCC ANALYS

A
METHOD FOR EBCI
p p roac h CaMEaRizoN VALIDATION OF
EACH

1. Dutch demo 1. Deep renovation 1 Sel‘ol 3D solutions
design
2. Spanish demo 2. Ground add-ons

3. Estonian demo 3. Aside add-ons 2. Technical

4. Irish demo 4. Fagade add-ons (design for

5. On top add-ons

3. Material Passport
data entry

DRIVE m H2020DRIVE 0: Driving decarbonization of the EU building stock by enhancinig a coosntrexiand locally based circular renovation process i*

6. Combinations

RETROFIT SCENARIOS



https://www.drive0.eu/wp-content/uploads/2022/07/Set-of-circular-prefab-3D-case-specific-solutions.pdf
https://www.drive0.eu/wp-content/uploads/2022/07/Set-of-circular-prefab-3D-case-specific-solutions.pdf

Main outcomesé& conclusionof D2.3:

A The simplified method developedfor assessinghe circularity level of
single3D solutionsor an overallbuildingwasvalidated by comparingthe
EEand ECQ valuesobtained with a simplified LCAanalysis(conducted
with OneClickLCA software). The variation between these values is
limited to 0-14%

The EBClaluesof the deeprenovatedstate double those of the current
state for all demonstratorsanalyzedfrom 0.26-0.33to 0.50-0.64), leading
to renovatedbuildingscorrespondingo anaveragdevelof circularity

The final set of 3D circular solutions represent practical examplesof

EBCI
Express Building
Circularity Indicator

Dutch pilot

4‘1/:
I’-”

_’/‘

Spanish pilot
/‘:’_*

A

g -

Estonianpilot

Irish pilot

CIRCULARITY LEVEL

different intervention scenarios based on traditional construction
techniquesand solvedby fulfilling the circularityrequirements

The analyses conducted demonstrate that the strategy based on
implementing 3D circular elements (ground, facade,aside,and on top
add-ons, and assistant building) can effectively enhance the energy
performanceand the circularity of existingbuildings,as well asincrease
their real estatevalue

Themain barriersto the implementationof this strategyare linkedto the
legislative framework and the construction characteristicsof existing
buildings The main constraints for the achievementof medium/high
circularityare linked to the constructionof existingbuildingsthat often is
not compatible with the connectionsystemsof new plug&play circular
componentsor that require major reinforcement of the load-bearing
structuresto supportnew loads

EBCI | CIRCULARITY LEVEL | EBCI EBCI | CIRCULARITY LEVEL | EBCI [ CIRCULARITY LEVEL
CURRENT STATE 0,32 LOwW 0.26 LOW 0.32 LOW 0.33 LOW
DEEP RENOVATION 0,61 MEDIUM 0.53 LOW-MEDIUM 0.53 LOW-MEDIUM 0.59 LOW-MEDIUM
TOP ADD-ON 0,64 MEDIUM 0.53 LOW-MEDIUM 0.50 LOW-MEDIUM 0.57 LOW-MEDIUM
FACADE ADD-ON 0,61 MEDIUM 0.53 LOW-MEDIUM 0.53 LOW-MEDIUM 0.59 LOW-MEDIUM
ASIDE ADD-ON - 0.53 LOW-MEDIUM 0.53 LOW-MEDIUM -
GROUND ADD-ON 0,61 MEDIUM 0.59 LOW-MEDIUM
ADD-ONS COMBINATION | 0,60 MEDIUM 0.52 LOW-MEDIUM 0.50 LOW-MEDIUM 0.57 LOW-MEDIUM
Dutch pilot Spanish pilot Estonianpilot Irish pilot
-
m—~
GLOBAL WARMING /_/«‘f
(kgcO2e) & gLl
Phases A1-A3 (Materials) gl { ’
OnecClick Variation | OneClick Variation | OneClick Variation | OneClick Variation
LCA ICe % LCA I % LCA ICE % LCA ICE %
DEEP RENOVATION 18,105 | 20,969 -14% 113,661 | 113,884 0% 389,158 | 371,507 5% 24,970 | 22,366 12%
TOP ADD-ON 63,962 | 58.012 10% 185,122 | 188,993 2% 515,577 | 500,765 -3% 45,053 | 45,221 0%
FACADE ADD-ON 35,459 | 39,281 -10% 142,075 | 135,027 5% 433,010 | 413,370 5% 31,333 | 29,553 6%
ASIDE ADD-ON - 178,389 | 182,741 2% 398,594 | 380,380 5%
GROUND ADD-ON 35,650 | 35,175 1% 36,165 | 34,171 6%
ADD-ONS COMBINATION | 100,720 | 93,294 8% 284,400 | 278,993 2% 575,605 | 558,356 -3% 61,452 | 62,646 2%
Dutch pilot Spanish pilot Estonianpilot Irish pilot
TOTAL USE OF _ -
PRIMARY ENERGY (M) ! : g 1%
Phases A1-A3 (Materials) gl i =
OnecClick Variation | OneClick Variatio | OneClick Variation | OneClic Variatio
LCA Ice % LCA ICE n% LCA Ice % k LCA Ice n%
DEEP RENOVATION 305,573 | 279,834 9% 1,720,014 | 1,721,699 0% 5,782,669 | 6,144,591 6% 320,084 | 336,825 5%
TOP ADD-ON 960,416 | 955,381 1% 2,828,838 | 3,001,219 | -6% | 7,087,984 | 7,698,780 9% 578,853 | 653,761 | 11%
FACADE ADD-ON 492,668 | 489,696 1% 2,168,769 | 2,069,560 5% 6,419,805 | 6,730,221 5% 453,077 | 450,881 0%
ASIDE ADD-ON 2,408,548 | 2,603,233 | -7% | 5,960,449 | 6,321,324 6%
GROUND ADD-ON 476,606 | 478,108 0% 553,884 | 501,668 10%
ADD-ONS COMBINATION | 1,351,252 | 1,439,554 -6% 4,023,966 | 4,230,614 -5% 8,043,275 | 8,580,281 7% 939,936 | 912,712 3%

H2020DRIVE 0: Driving decarbonization of the EU building stock by enhancing a coosntrextand locally based circular renovation process




D2.4 Developmentof circular modular
prefab building platforms

Preparedby:.
RenéevanNoort, FactO

Submittedto EASMBor areview.
30 April 2022

Obijectives& Contentof D2.4:

A Further developmentof the circular modular prefab building servicesplatforms
(ICEN. With emphasisn:

A Modularity - Adjustableto houseand householdsized & Y 2 R dirt & LN QiSEésaniecomponentsacross
multiple products 6 a Y 2 R dzfi stamdatdizedd | NJA Suiugerook for innovation and replacements
0 &Y 2 RdellANRSE &)

A Miniaturization- Decreasesystemsizeto preservevaluablespace(on averagebuildingcostse 2500 m2 in the
Netherlands)

A Circularity- Increasdongevity,usecircularmaterials,designfor a circularbusinessmodel

Approach
Research & Learning

a) Understand Europeamarkets
b)  Experiencesvith our existingmodules(Model 1.0)
c) Circulardesignsolutionsandbusinesopportunities(Model 2.0)

Redesigrof iCEMe andincludelessondearnedandcircularsolutions

Solar Inverter

Smart Energy
Management
System

Heat Pump
Controls
Heat Recovery

Ventilation System

Air/Water Heat Pump

DRIVE /\, H2020DRIVE 0: Driving decarbonization of the EU building stock by enhancing a coosntrextand locally based circular renovation process


https://www.drive0.eu/wp-content/uploads/2023/02/Drive-0_D2.4-Improved_1-Jul-2022.pdf
https://www.drive0.eu/wp-content/uploads/2023/02/Drive-0_D2.4-Improved_1-Jul-2022.pdf

Main outcomesé& conclusionof D2.4:

A Redesignwas made Focuson improving the existing iCEMe energy
moduleand makesurethat all residentswho own anexistingmachineare
happyanddo not experienceanyproblems

A Implementation of lessons learned in first design iCEM The most
important being Copperrefrigerant pipes Theseare less sensitivefor
malfunctions

A Modularity: Thefirst step towards modularity is shownin the designon
the right. Thisdesigngivesthe opportunity to fit in different ventilation
units and makesit possibleto use productsfrom different suppliers This
Is an advantagefor the current production, but alsofor the future. When
in 5-10 years the ventilation unit must be replaced, this can be any
unit.The right part of the iCEM with the hot water vessel,is more
modular in the new design The electricity is positionedon a d R 2 20Nk
makethe accesgo the water pipeseasier If the hot water vesseheedsto
be swappedthe door canbe disassemble@asily

A The follow-up plan is concernedwith fixing the main problemsin the
units. Therefore the focusfor the comingperiodisto contactall residents
and make sure that they have a good and working machine Thisis a
major operationandwill includemanyresources

A Fixingthe problemsis the highestpriority and the developmentof an
improveddesignis put on hold until everythingis takencareof.
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D25 A set of smart building and AObjec’[ives& Contentof D2.5:

installation details for mounting and

de- mounting ADevelopment of reference details for
disassemblyassessingletachability
gg%a&iﬁﬁe Alders & Dennisvan der APropertiesand performanceindicatorsfor
Kooij dlsass_emblyn referen_cedeta_uls_ |
ACheckingand calculatingbuildingphysical
Submittedto EASMEor areview. aspectsin smart building and reference
14-4-2022

detalls

* X &

*
*
*
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https://www.drive0.eu/wp-content/uploads/2023/02/Drive-0_D2.5-Improved_1-Jul-2022.pdf
https://www.drive0.eu/wp-content/uploads/2023/02/Drive-0_D2.5-Improved_1-Jul-2022.pdf
https://www.drive0.eu/wp-content/uploads/2023/02/Drive-0_D2.5-Improved_1-Jul-2022.pdf

Main outcomes& conclusionsof D2.5:;

A Developmentof referencedetails for disassembly assessing
detachability

Themethodologyshowsthe potential of assessinghe performanceof
detachability Thiscanfacilitate innovatorsto improve the assemblyof
buildingproductsto extendthe lifespanof the buildingby maintenance s ceasaca
or transformation The lifespan of products or materials can also be
extended by re-use after the lifespan of a building or b_l,llldll’]% part.
Furthermore, visualizingthe assessmentof detachability with the
Performancelayer in the Referencedetails can facilitate designersto

designfor disassemblyTheimageto the right showsan example Sane
A Properties and performance indicators for disassemblyin 7" P
referencedetails e — | e A (1)
Theautomation of the methodologywith the currentreferencedetails (5 ‘<’—FJ+L—L# =
and thelr_Propertlessee_msto be possible,but further researchmust 5/ 4 |
oint out it thesepropertiesare enoughto createa disassembiayerin | | k- , :
he referencedetails suaoniie cr OB - T===~=1 -»
. . A . . o | o
A Checkingand calculatln(tg buildingphysical aspectsin smart oR o I
buildingandreferencedetails oAy ~
The automation of the calculation of the reference details sound |
promising, however in practice with the current technological !

developmentsA Ua(edoriousprocessthat takes more man-hoursand
high precision that specializedcompaniescannot currently deliver
Manual calculationsare currently still more efficient and Iess labor
intensive

* X 5

*
*
*

* x
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D3.1 Morphological design approach AObjectives& Contentof D3.1:
& quidelines for circular renovation

A Deliverable D3.1 outlines the morphological design
approach and design guidelines for a modular and

Preparedby: circular deeprenovation approach enhancing the

Zuyd University of Applied SciencesSURD applicationof prefabricatedbuildingelements

researchteam (Johnvan Oorschot,Michiel

Ritzen) A The morphological design approach and design
guidelines stipulate the key actions and tasks and

Submittedto EASMEor areview. Aug2021 relevant output, balancingprocessefficiency gains, the

applicationof circular building principlesas well as an
end-userorientation.

A DeliverableD3.1 presentsa framework to evaluateand
validate the morphologicaldesignapproachand design
guidelines

* X &

*
*
*

x x
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https://www.drive0.eu/wp-content/uploads/2022/07/Development-of-a-morphological-design-approach-and-guidelines-for-circular-renovation.pdf
https://www.drive0.eu/wp-content/uploads/2022/07/Development-of-a-morphological-design-approach-and-guidelines-for-circular-renovation.pdf

Main outcomesé& conclusionf D3.1:

A Deliverable3.1 presentsan overviewof the key stepsof a
modular and circular deep-renovation processrooted In
modularity theory and empirics of previously conducted
researchprojects(H2Z020MORECONNECTIDESEDU)

A For eachof the key stepsof the deeprenovation process :
the specificactions and tasks are defined as well as the “
iInput requiredto conductthese actionsand tasksand the TR RETIIr—
output that needto be generated @\ i e

Signed letters /
contracts

Deliverable D2.1 component suppliers & installers

o

. . Final conceptual desian N T4.2.1 Final.i_zingdesign integrating e
A Suggestionsire presentedto further test and improve the @\,_ 51 | IS H—
the morphOIOg |CaU eS|g napproac mnd d@SlgngU |de| | nes ( Final co:\Tc?t;:pStlll?l design ) T4.2.2 Assessr;l;;i)ofﬁnal design BUIITT(_ET_“__*

H2020DRIVE 0: Driving decarbonization of the EU building stock by enhancing a coosntrextand locally based circular renovation process



D3.2 Report with a description of
the boundary conditions of an
enhancal circular renovation

Process

Preparedby:.

Zuyd University of Applied Sciences,
(Albin  Rohith, John van Oorschot
Michiel Ritzer)

Submittedto EASMBor areview:.
5 July2020

Objectives & Content of D3.2:

A This study contributes to the existing body of
knowledgeconcerningthe preconditionsthat need
to be met to enhancethe deeprenovationprocess
by applyingmodularproductsystems

A By conductingan extensiveliterature review and
three in-depth interviews with front running
circularconstructionfirms, we haveidentified the 7
following preconditions that are essential for
enhancingoverall quality and efficiencyof circular
deeprenovationprojects

4
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https://www.drive0.eu/wp-content/uploads/2022/07/Report-with-a-description-of-the-boundary-conditions.pdf
https://www.drive0.eu/wp-content/uploads/2022/07/Report-with-a-description-of-the-boundary-conditions.pdf
https://www.drive0.eu/wp-content/uploads/2022/07/Report-with-a-description-of-the-boundary-conditions.pdf
https://www.drive0.eu/wp-content/uploads/2022/07/Report-with-a-description-of-the-boundary-conditions.pdf

Main outcomes & conclusions of D3.2:

Pre-conditions to enhance circular deep
renovation processes

A Shift from selling a solution towards selling a
standardized product

A Develop a standardized plug and play connector

for modular product systems

A obtaining product certification

A Setting sales boundaries

A Avoid working with different susontractors

A Product branding

A Smart planning of deepenovation processes.

DRIVE m H2020DRIVE 0: Driving decarbonization of the EU building stock by enhancing a coosatrestand locally based circular renovation process %

The identified preconditions support our
hypothesis that enhancing the deep
renovation process by applying modular
product systems depend on coherence
betweenthe three dimensionsof modularity
Product,processt supplychainmodularity.

The research findings further support
previousresearchthat suggeststhat, when
products become modular, both the
productionprocessand the supplychainset
up need to be aligned and this can be
achieved by applying the aforementioned
preconditionsn practice

* X 5

*
*
*




D3.3 Tailor made holistic and circular AObjECtiVGS& Contentof D3.3:

renovation packages for the 7
demonstrationcases

A The report analyzesthe circularity of the renovation
solutionsusedfor pilot renovations

Preparedby:.
Tallinn  University of Technology
(KalleKuusk,TargoKalamees)

A Theindicatorsusedto assesshe degreeof circularity of
the renovationconceptare Designfor DisassemblyDfD)
criteria and Building Environmental Assessment(with
EmbodiedEnergyand EmbodiedCQ asindicators)

Submittedto EASMBor review.
March 2022

A Methodologyis basedon researchresultsof DRIVID:
A D3.1 Morphological design approach and
guidelines
A D3.2 Developmenbf circularrenovationprocess
A D6.1 Reporton benchmarkingon circularity and its
potentialson the demosites

* X &

*
*
*
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https://www.drive0.eu/wp-content/uploads/2022/07/Tailor-made-holistic-and-circular-renovation-packages.pdf
https://www.drive0.eu/wp-content/uploads/2022/07/Tailor-made-holistic-and-circular-renovation-packages.pdf
https://www.drive0.eu/wp-content/uploads/2022/07/Tailor-made-holistic-and-circular-renovation-packages.pdf
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Main outcomesé& conclusionof D3.3:

A Most pilot renovationsachieveda high or medium degree
of circularity

A The main advantageof modular prefabricatedelementsis
the greater potential for disassemblyand reusability
Prefabricated solutions also allow a wider choice of
materials (bio-basedinsulation materialsand cladding)to
achievealow environmentalimpact

A The differencebetweenprefabricatedand externalthermal
insulation composite systems (ETICH in terms of
environmental impact is smaller than in terms of
disassemblyandrecoveryoptions

A Somebuilding materialshave excellentpropertiesin terms
of circularity, however, for practical reasons,they cannot
be used The main concerns with using recycled or

biobased materials are the absence of necessary

certificates fire safety,hygrothermalproperties,and higher
maintenanceneed
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Spanish (PV facade) I 1,25
Slovenian (ETICS) Il 0,14
Italian (ETICS) M 0,23
Italian (2D prefab) [N 0,23
Irish (2D prefab) [l 0,16
Greek (ETICS) N 0,28
Estonian (2D prefab) [l 0,13

0 0,2 0,4 0,6 0,8 1 1,2 1,4
MWh/facade n?

Embodied energy of fof facade area

Spanish (PV facade) I 310
Slovenian (ETICS) lll 30
ltalian (ETICS) N 79
Italian (2D prefab) NN 34
Irish (2D prefab) [ 38
Greek (ETICS) N 71
Estonian (2D prefab) [l 25
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D3.4 Blueprints for BIM controlled A Objectives& Contentof D3.4:

automated production linesfor circular Aln D3.4 the production lines for the prefab
renovation products renovation elements were adapted to a fully
automatedBIM controlledprocess
Preparedby: A WEBassetitself the followinggoals
yEi% nBart Voortman, - Hannah 1. Increasein output: Goalis to achievean
oortma increasein the output of off-site production
_ _ of facadeelements WEBQCaimsto generate
Submittedto EASMEor a review. 50 times more output compared to the
25-09-2023 currentproductionprocess

2. Reductionin manual labour. reduce the
amount of manual labour required for the
productionof facadeelements Thetargetis
an 80%reductionin manualwork compared
to the currentprocess

A2 9 . hofjéctiveis to create a blueprint for the
design and structure of a fully automated
productionline
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https://www.drive0.eu/wp-content/uploads/2023/10/Drive-0_D3.4-WEBO.pdf
https://www.drive0.eu/wp-content/uploads/2023/10/Drive-0_D3.4-WEBO.pdf
https://www.drive0.eu/wp-content/uploads/2023/10/Drive-0_D3.4-WEBO.pdf

Main outcomesé& conclusionf D3.4:

A To come up with a solution, WEBOused the ISFSOLL et - —
modelotherwiseknownasthe GAPanalysis s [T e
: : 1
A 1ST¢ Currentsituation WEBO st | s |
A Flowchart & Input-throughput-output model T
A SOLIg Desiredsituation WEBO R e e
A Strategicgoalis to increaseoutput for constructionready modules, :du:g};:;};IW‘
specificallyaimingfor 600facadesand 240roofs per week 7

A Performancegoals include achieving higher speed and matching
output with demand

A Thechosenlayouttype for WEBGsthe celllayout
A GARc differencebetweencurrentand desiredsituation

A GAPanalysisdentifies a difference of 588 facadesper week and 72 ot —e | W
additionalstaff membersneededin the desiredsituation. 1

A Variousmachinesandscenariosare consideredo bridgethis GAP 7

A Scenario 8, a combination of Industral Manufacturing from o
Weinmannand SteenstripsApplicatieRobot, is chosenas the most
favorablesolution
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D3.5 Cataloguewith circular concepts AObjec’[ives& Contentof D3.5:

the EUcircularrenovation atlas

A The report presents an inventories of all the circular
renovation solution atlas adopted by the seven pilot

Preparedby:. )

: : . : rojectcases

Zuyd University of Applied Sciences, bro]

ggci:[r)lhibhrg;aei;ﬁuvan Ct)e(;':lrrSnCh ot) (Silu A Theinventoriesincludesthree major properties needed

for the circular renovation solutions technical,
economical and environmental properties This add
value to the overall objectives of the Drive O project
which help in acceleratecircularrenovationprocessesn
order to makedeeprenovationenvironmentallyfriendly,
costeffective

A The report also present the replicability of circular
solutionsfrom different climaticzone
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https://www.drive0.eu/wp-content/uploads/2024/01/DRIVE-0_D3.5.pdf
https://www.drive0.eu/wp-content/uploads/2024/01/DRIVE-0_D3.5.pdf

Main outcomesé& conclusionf D3.5:

A The report shows the inventories of the general information, technical, environmental and
economicperformanceof the circularsolutionof sevenpilot projectcase

A Thesolutionson this catalogueare testedin casegrojectsrefined and re-tested with lessonsand
adaptationsappliedin the demonstratorsite. Thesolutionsare provedtechnicallyfeasible

A Thecircularsolution atlas can be applicableby the architects,housingassociationdesignerand
homeownersto choosethe best circularsolution in terms of material, product and components

(2D and 3D prefabricatedfacade)that is bestsuited

A It is recommendedto checkthe technical, environmental and economic performance of the
circular solution Moreover, it is alsorecommendedthat the circular solution shouldbe chosen

basedon relevance applicability,accessibility
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Type of Circular
Solutions

Circular Renovation
Solutions

Circular Renovation
SolutionsApplied

Circular Principles

Type of materials

WEBO 2.0 Prefab
(timber) panels

Biobased facade

Facade

Reuse

Wooden structure +
fiberglass insulation +
ventilated facade

Prefabricated
insulationelement

Prefabricated insulation
elements for roof and we

Roof and wall

Reuse

Wood frame insulated

with the mineral wool
insulation of 25 cm

Energy refurbishment
of facade

Plug&Play D Prefab

Energy refurbishment o
existing facades (North
and West oriented)

Implementation of an
innovative circular systel
(dry and reversible)

(From inside to
outside) Glass wool
layer (12 cm) +
Sandwich panel in rock
wool (8 cm) + Fiber
cement board

2D Wall Cladding
Panels and 3D
Extension Pod

2D Wall Cladding
Panels and 3D
Extension Pod

Thermal upgrade of the

building fabric

DfDat all levels in
Hierarchy &
Environmental /
Biobased Materials

LightGuageSteel,
Rockwool Insulation
Quilt, WoodFibre
Board, Breather

Membranes, Timber

Battens, Cemerftibre

al! /v !t! b9[ BoamlNetal Trims,

cm). Anchors in steel.

Steel Brackets, Roofing

Membrane, Metal

Eaves, Triple Glazed

Windows and Doors

1] =

Photovoltaic planter

Multifunctional product

integrating PV
production and
renaturization

Retrofit of boundary

walls, urban space,

residential roofs and
terraces

Design for disassembly,
local energy production,

modular product

mainly PV panel, metallic
structure

Energyrefurbishment
of facade

Integrated external

thermal insulation

(stone wool FKES
thermal)

Insulation element

Recycle and energy
efficient

Rock mineral wool

Biobasedacade

Biobasedacade

New and retrofit

Diagonal

2Hventilatedfacade

system

Rock Mineral Wool, stee
structure, wood planks
andAquapaneboards




D4.1 Collection of monitoring Objectives& Contentof D4.1.
methodologies and information

services A Thisreports presentsa collectionof measurementprotocols,
guidelinesand/or methodologiesrelated to measurementof
Preparedoy: comfort, well-being and health of 0 dzA { Foacypardses

Valencialnstitute of Buildingg IVE
VeraValerqg Miriam Navarro, Leticia
Ortega, Angéanchis

when evaluatingthe circularity

well asto identify energyK dzY Ibgh&vioursto be measured

A Thereport includesa more detailed analysisof each of the

13 different protocolsto finally comparethem.

Submittedto EASMBEor areview.
10July2021

A The second part of the report comprisesthe analysisof
monitoring technologies,tools or devices,availablein the
market, for the monitoring of physicalindoor environment

parameterto be measuredwhenevaluatingthe circularity

DRIVE m H2020DRIVE 0: Driving decarbonization of the EU building stock by enhancing a coosntrextand locally based circular renovation process

*
*

Quality IEQ,comfort, and health and well-being parameters
as energy (use and cost), water (use and cost), noise level,
temperature, lighting and indoor air quality, and any other

* X %

x x

*
*
*



https://www.drive0.eu/wp-content/uploads/2022/07/Collection-of-monitoring-technologies_methodologies.pdf
https://www.drive0.eu/wp-content/uploads/2022/07/Collection-of-monitoring-technologies_methodologies.pdf
https://www.drive0.eu/wp-content/uploads/2022/07/Collection-of-monitoring-technologies_methodologies.pdf
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Main outcomesé& conclusionof D4.1:
Protocols

A The documentsanalyzedcover different objectivesand apply to
different frameworks

A In some of them the objective was to define a common and
precise methodology that would allow validating the initial
hypothesesand obtainingcomparableresults

A Other documentsanalyzedaimed to provide guidanceon the
stepsor processedo be followed, and on the aspects,criteria,
and/or variablesto be covered when designinga monitoring
protocol or plan,for a specificbuildingand project.

A Thereare also other documents,such as Level(s)which aim to
evaluate the sustainableperformanceof a building, and which
define the indicatorsto be considered,the monitoring options
andthe referencestandardsor measuringand calculatingthem.

A Most of them incorporate some noteworthy aspect to be
consideredwhendefiningthe future D4.2 Monitoring Protocol

Tools

A Thereis a wide range of devicesthat
cover practically the entire spectrum
of variables to be monitored in a
building

A On the one hand those oriented
towards managementand monitoring
by professionals, with "complex"
softwarefor dataanalysis

A Onthe other hand, we find a range of
tools and devices aimed at non-
professionalusers,with a green eco-
conscious profile, with elegant and
attractive designs,usually associated
with friendly and intuitive applications
(app), which inform about the
behavior/consumption  of your
home/devices,while offering tips to
improve their usual practices(energy
consumption/environmentatjuality).

* X 5
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D4.2 Monitoring Protocol

Preparedby:

Valencialnstitute of Buildingg IVE
Miriam Navarro, Ana Sanchis Leticia
Ortega

Submittedto EASMEor a review.

10 July2021
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Objectives& Contentof D4.2:

A Thisprotocol measurescircularity conceptson a dwelling
scalefor the in-usephaseto accomplisitheseobjectives

A Awareness, engagement, and selfcomparison of
owners/occupants

A Validation of principlesand assumptionsto improve
circularityimplementedin the project.

A Justification of impacts according to EUH2020
program

A Circularitymeasureswill rely on data obtainedfrom:

A Monitoring buildingand serviceperformances

A Surveyingdemonstrationsites occupantsand all the
related stakeholders that may have valuable
information.

* X &

* 4k

*
*
*



https://www.drive0.eu/wp-content/uploads/2022/07/Monitoring-Protocol.pdf

Main outcomesé& conclusionsof D4.2:
Protocolprocedure
A Selectionand characterizatiorof studyareas Feedback loop: does the interim result of design

A Inltlal ViSit and development match initial needs identified?
A Selectingesidentialunits
. . . STEP 4:
TESTING
A Unitscharacterization
. . . L. STEP 3: Why does it matter to
A Monitoring campaignslefinition the people?
. . STEP 2: at and how will we 4
A Tlm6|lne Z\:Qagetodsgwethgir
A Duration STEP 1 What do people e
A AdmlnlstrativeQUidelineS Who are we solving
for—and with?
A Datacollection Areasto cover. design and development
A Energy
A Water interviews, focus groups, participant prototyping, scenarios, card sorting, think
A Materials observation, questionnaires, etc. aloud, etc,
A Wellbeing

A h O O dzLMelaiuiam8&consciousness
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D4.3 Report on attractive and
understandableuserinformation

Preparedby:.

Jure+ S (i NExafaArko Institute for Innovation
and Developmentof Universityof Ljubljana(IRI
UL)with contributionfrom all projectpartners

Submittedto CINEAor areview:.
25Jwne 2021
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Objectives& Contentof D4.3:

Theaimwasto presentto end usersmeaningfulinformation that
can support them in making informed decisions,impact their
decisionmaking related to build environment investments,and
even influence their everyday habits and practices related to
operationof (circularlyrenovated)buildings

Inputs were gained from demo sites ethnography inspired
researchmoderatedeventsfor partnersand by following most of
the projecttasks

Resultdrom severalprojectsfrom fields of energy,materials,well
being water end behaviour are examinedand useful contents
extracted

Practicaland above all understandableto final usersaspectsof
circularity from demo sites environments are integrated, and
solutionssuggestedinformationand resultsare put in to practice
in T4.4.

* X %

*
*
*

*x *


https://www.drive0.eu/wp-content/uploads/2024/01/DRIVE0_D4.3_Improved.pdf
https://www.drive0.eu/wp-content/uploads/2024/01/DRIVE0_D4.3_Improved.pdf

Mai " & lusi fD4.3: To make circularity in built environmentas practicalas
ain outcomesa& conclusions e possible, we propose a so-called Dolt-Yourself

We need to expand the perception of value and integrate catalogue of o Y’ A Cchdalarity LINJ O U AviGcs :
materials and energy to have the needed connectionand be ~ Présentscircular practicesin an understandableway,
aware of limitations we have in physicalworld and improve Motivates towards creative circular projects, and can
understandingof circularity Energy and indoor environmental functionason-boardingfor the platform.

guality canbe coupledwith health and well-beingwhich havea _ _
higherpotential to inducechangein behaviour The most straightforward and most often pointed out

indicator is related to costs or savingsas the most

A changein the everyday practicesand decisionsrelated to ~ COnvenient way of evaluating substances and
circular renovation can be supported by a multi-channellong- ~ PFOCESSES

term contextcustomized campaigns This can be done with
tailored advices referring to project topics that provide
information that is relatable and meaningful to building
occupants and at the same time unobtrusive and
understandableExamplesre showin the report.

Existing research shows that
there is a growing awarenessof
and sensibilitytowardsindoor air
guality among residents, which
may likewise be consideredas a
relevantandimpactfulindicatot

In the use phaseof a building, we focuson humaninteractions
with buildings, technologies, tools, and devices, in order to
impactenergyand materialuseand0 dzA { Rakbgribat@2int.

* X %

*
*
*
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D4.4 User centred information service Objectives& Contentof D4.4:

description

A Objectivesto foster usercentredcirculardeeprenovations
using circularity as a driver, as well as create circular
awarenessby providing consumersand end-users with
attractive and understandable information of circular

Preparedy: economy applied to the built environment and circular
Valencianstitute of Buildingg IVE renovationsrealisedin the Drive O framework

Miriam Navarro, Leticia Ortega, Diego

Sanz A TheDRIVBD usercentredDrive0 digital platform:
Submittedto EASMEor areview. - Containsunderstandablanformation about the circular
10 July2021 economyconceptappliedto the built environment

- Createsawarenesson circular economy concept and
practicesasadriverfor deeprenovation

- Providesadviceon how to becomecircularat different
levels,from behaviourchangeto deeprenovation

- Measuresthe circularity level of a user basedon easy
dataprovidedthrough simplequestions

- Includesinformation on circularproductsto be usedin
circularrenovations

* X %

*
*
*

*x *
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https://www.circularhomes.eu/
https://www.circularhomes.eu/

Main outcomesé& conclusionof D4.4: https://www .circularhomeseu/

CIRCULAR HOMES
Learn how

and make your home sustainable

Yy
3\

About Circularity How can | be more circular? Circular DIY
Circular it’s a new economic model, Use this tool to discover how much Learn how you can be more
environmentally, that knowing the circular is your home or building and circular with this new DIY and be more
planet limitations get some advice sustainable

* X %

*
*
*

x x
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D5.1 - Report on the businessmodels Objectives& Contentof D5.1:

employedin eachcasestudy

A The report presents a comprehensiveanalysisof the
main circular businessmodels which coversthe core
elementsof the main sub-categoriesand an inventory of
the 26 most commonly used businessmodels Main
opportunitiesand challengesre alsodiscussed

Preparedby:
UNIBQ(TasKeader)andZUYD
Submittedto EASMEor a review:.
30June2021

A An assessmenttool of the WR S ANIB KR 2 LIck 2 y O
circularity is proposed It is applied to the industry
partnersof DRIVED to showtheir degreeof adoption of
circularity,that is, where companiegpositionthemselves
from a businessnodel perspectiven their transitionto a
circulareconomy

A The report also investigatesthe sourcesof financing
received by DRIVEO companiesin the process of
transitioning to a circular business model and the
financialbarriersthey encountered

* X &

*
*
*
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https://www.drive0.eu/wp-content/uploads/2022/07/Report-on-the-business-models-employed-in-each-case-study.pdf
https://www.drive0.eu/wp-content/uploads/2022/07/Report-on-the-business-models-employed-in-each-case-study.pdf

Main outcomes & conclusionsf D5.1

Outputsof Task 5.1 include:
A Questionnairel (On the degree of adoption of circularity)
A Questionnaire ZOn financing circular business models)

The report classifiescompaniesaccordingto two main dimensions(value propositionand organizatior), assessingvhether they
achieved

1) Highdegreeof circularity, 2) Upstreamcircularity, 3) Downstreancircularity, 4) Lowdegreeof circularity.

Outcomesare comparedwith those selfstated by the companiedn order to verify whether the overalldegreeof circularityresultingfrom this

analysisis the result of the progressmade by the companies,or of subjective perceptions, or just the ambition of the companie

(overestimation/underestimationn relation to the adoptionof circularbusinesamodels) We alsoassessedhe limitations and critical issues
that haveemergedanddiscusghe possibilityof formulatingnew businessstrategies

Conclusion®f D5.1:
A Thepositioningof eachindustrial partner, asfrom the tax_onomyobtainedthrou?h our matrix, and their assessment in the light
of all the information.gathered- is a significantstarting point for further corporateassessmentand recommendationgo improve
the O 2 Y LJI sfrateyi@send policiestowardsfull circularity

A It opensthe waytoward a deeperanalysif the existingopportunitiesand challengego circularbusinessnodelinnovations

DRIVE <



D5.2 Report on the experimental/lab Objectives& Contentof D5.2:

results on consumerslisers behavior
and socialresponsibility

Objectivesof D5.2 areto understand 5 5
A underwhicheconomicconditionsd 3 2 @ ¥ BXislzih dpiivdal

Preparedby: strategyfor a firm;

UNIB((TasKeader) | A how O2 y a dzYy S NIbehalzaugsNaad) attitudes affect
Submittedto EASMEor areview. businesstrategies

30 September2022 Suchunderstandingis a pre-requisite to the developmentof an effective

circularbusinessnodel (CBM)

Contentsof D5.2 are mainlyfocusedon RECYCLIN(Sa prototype CBM

g 1. D5.2 presentsan original theoretical model of recycling A simulation of the
; industry outcomesis also performed, together with the feedbacksof industry
partnersregardingtheir reactionsto the challengeof competingin a market
2. Starting from recycling, D5.2 elaborates a simple questionnaire,with the

objective to analyse how consumption behavior shifts towards a more
responsibleattitude that puts emphasison circularity (includingalso reusing,
retaining,repairingandservicingthe products)
1 3. Finally,D5.2 includesan empirical study about the main drivers of recyclingin
the 7 Europeancountriesour demonstratorsbelongto, and a panelanalysisfor
EU, to analysehow socieeconomic and demographiccharacteristicsin the
different countriesmayimpactdifferently on circularity

* X %

*
*
*

x x
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https://www.drive0.eu/wp-content/uploads/2024/01/Drive-0_D5.2.pdf
https://www.drive0.eu/wp-content/uploads/2024/01/Drive-0_D5.2.pdf
https://www.drive0.eu/wp-content/uploads/2024/01/Drive-0_D5.2.pdf

Main outcomes & conclusions of D5.2

1. Thetheoretical model showsa generalframework which puts emphasison ¢ and quantifies - the economicfactors
affecting the businesamodel choiceof firms (in terms of efficiencyof the circulartechnology relative cost of new vs
recycledmaterials tax rates,demandparameters,organizationof marketsof recycledl_tems,>8. It determineswhenthe
resulting market outcome is linear, semtcircular or when firms close the loop being fully circular It specifiesthe

competitivestrategyin the market (see Propositionsl and 2). It is a pretty generalframeworkthat can be extendedto

other strategiesof «cycling»

2. Thefeedbackof DriveO industrypartnersrevealthe strategiesthey implementedandhow they reactedto the challenge
of competingin a market

3. Of course how firms will determine (CBM)innovationson the demandside is also crucial in particular in terms of

consumer offering or changing awarenessand O 2 Yy a dzYehdNdduds towards circularity, The survey from the

uestionnairan Partll of D5.2 togetherwith the empiricalstudyin Partlll of D5.2 showthat varioussociceconomicand
emographiaharacteristics(in the different countries)mayalsohavea different impacton circularity

Conclusionof D5.2:

A The positioningof eachindustrial partner, and their reactionto the challengeof competingin a global market - in the light of all the .
information gathered- is a significantstarting point for further corporate assessmentand recommendationgo improvethe O2 Y LJ YA Sa Q
strategiesand governmentalpoliciestowardstull circularity

A In D5.2 we focusedon recycling but companiesmay applythis type of argumentalsoto other strategiesof d O& Qf A y 3 ¢

A Thenext stepwill be to elaboratea clearconnectionbetweenthe relevantpillars (under environmenta) economic socialand governance
perspectivey, the variablesin eachpillar, and how andto what degreeeachof them affectsthe degreeof circularity

DRIVE <



D5.3. Numericalcodefor the construction Objectives& Contentof D5.3:

of the CircularReadiness$ndicator

A Obijective of the Reportis the construction of a ¢Circular

Er@%acr)eday: Readines$ndicato (CRI)or companiesin the construction
) sector Toachievethis aim:

Submittedto EASME

30 September2023 A First, PART providesa comprehensivaeview and discussiorof the

most relevantindicatorsthat have been developedin the literature
so far, focusingon the methodologiesemployedin the construction
of composite indicators in the context of circular economy (CE)
strategies

A Then,in PARTII we elaboratea conceptualmodel and the numerical
codeto assesshe @ NB I R doyic8rairg@Eand CEpracticesfrom a
multi-tier perspective We holistically addressdifferent aspectsof
circularity (environmental,economic, socicorganizational)and the
interrelationsamongvariablesand network of variablesrelevantfor
circularity

A Section4 presentsthe numericalcode of CRland Section5 applies
CRIto the selected case studies, which are the main companies
involvedin the DriveO pilots.
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https://www.drive0.eu/wp-content/uploads/2023/09/Drive-0-WP5_D5.3-1.pdf
https://www.drive0.eu/wp-content/uploads/2023/09/Drive-0-WP5_D5.3-1.pdf

Main outcomes & conclusions of D5.3

Outputs of Task 5.3 include:

A Questionnairel in Annexl

A Elaborationof CR(Partll, Sectiondl, 3 and 4) and NumericalCode(Partll, Sectiord)
A Applicationof CRIto the selectedDrive0 casestudiesin Sectiorb

In a nutshell, purpose and characteristics of CRI are as follows:
- assess readiness, flexibility and capacity to adjust and progress to CE
- dimensions beyond environmental variables

- Interrelations among variables and network of variables relevant for circularity

A CRI provides a taxonomy of companies based on their readiness to circularity and allows us to understand which
dimensions have to be improved to become {pgerformer.

A CRI can be used in a dynamic perspective to track the progress toward circularity
EXCEL CODE LINK
Follow-up of D5.3:

The outcome of this Report is useful per se, but will also serve as input for other tasks in Biiv Gis Tasks 6.6 and 6.7
and for overall analysis and policy recommendations (D5.5) to increase the adoption potential and market transition towards
a circular deep renovation economy.


https://www.drive0.eu/wp-content/uploads/2023/09/Excel-CodeFinal.xlsx

D5.5 Booklet with policy recommendations
(report)

Drive 0 BOOKLET with policy recommendations
(actual booklet)

Preparedby:
UNIBQUniversityof Bologna,
(CeciliaMazzoli,AnnaritaFerrante ElettraAgliard)

Submittedto EASMBEor areview.
21 December2023

Objectives& Contentof D5.5:

D5.5 aimsto:

A Proposea meaningfulyet non-exhaustivelist of barriersand challengeshat key
stakeholdersface or expect to face during the conceptualization,design,
implementation, planning,and executionphasesof a circular deep renovation
intervention;

A Suggespotential solutionsand bestpracticesfor facingthe barriersidentified;

A Proposepossible policy recommendationson how the key stakeholderscan
overcomethesebarriersandrelatedchallenges

Methodologicalapproach

During the four-yearlong project, severalproject meetings,technicalworkshops,
conferences,and webinarswere organizedwith the aim of sharingopinionsand
generatinga valuableand fruitful discussiorabout the opportunities and benefits
of the adoption of a circular strategy Qitical barriers and threats to the
implementationof circularityin the constructionsector,at both local/nationaland
international/European levels, emerged These obstacles are of technical,
regulatory,financial,social,and societalnature.

To collect and compile the information contained in this report, the following
sourceshavebeenused

1. Grassrootandfield experienceaswell asknowledgecomingfrom UNIBOand
the umbrellaassociationgUIPI,HE and ACEpartnerin the DRIV project

2. Deskresearch(includinginformationfrom other Europearprojects)
3. DatacollectedduringDRIVE;
4. Inputandcommentscollectedduringall the eventsabovementioned
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https://www.drive0.eu/wp-content/uploads/2024/01/DRIVE-0_D5.5.pdf
https://www.drive0.eu/wp-content/uploads/2024/01/DRIVE-0_WP5_T5.4_D5.5_Booklet-with-policy-recommendations_final.pdf

Main outcomesé& conclusionof D5.5:
A Themain stakeholdersconsideredg both private and public ¢ have beendividedin three wide

categories

o Privatesector,

o Public,social,and cooperativehousingsector,
o Expertsn the constructionsector

Fromall the sourcescollected,a checkaboutthe different target3 N2 drbré@egdonswasdoneto
reflect real concernsand obstaclesto implementinga circularity strategy The collecteddata was
proven valuablefor developingthe DRIVED suggestionsand policy recommendationsgnsuring
that the project resultshavereal potential to increaseawarenessand promote the adoption of
circularmeasuredor energyefficient retrofitting of the existingbuilt heritage

Thebarriersand suggestionsn the booklet representan effective synthesisof the dialoguesand
discussionghat took place during the DRIVEO project, embracingthe technical, regulatory,
financial, social,and societalissues In particular,socialand societalaspectsare factorsthat affect
all technical,regulatory,and financialobstaclescrosswise yvaryingaccordingto geographicabnd
cultural context

A Alist of 20 policy recommendationshavebeendrafted with the aimto provideconcretesolutions

to overcomeobstaclesto the widespreadadoption of a circular approachin the construction
sector Thesepoliciessuggestpreciseactionsto spreadthe principlesof circularity and increase
their adoptionamongall key stakeholdergnvolvedin the processof deeprenovationof the built
environment Theyalsoprovideconcreteexamplesof viableinitiativesand solutions

The policy recommendationsaim to find ways to finance energy efficiency deep renovation
interventionsin the building stock through a circular approachto try to achievethe European
GreenDealgoalsof no net greenhousegasemissionsby 2050,

Drive 0 BOOKLET with policy

recommendations for public shares!

TECHNICAL

REGULATORY 4 FINANCIAL
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https://www.drive0.eu/wp-content/uploads/2024/01/DRIVE-0_WP5_T5.4_D5.5_Booklet-with-policy-recommendations_final.pdf
https://www.drive0.eu/wp-content/uploads/2024/01/DRIVE-0_WP5_T5.4_D5.5_Booklet-with-policy-recommendations_final.pdf

D6.1 Report on benchmarkingon
circularity and its potentials on the
demo sites

Preparedby:.

Zuyd University of Applied Sciences,
SURDresearchteam (Dario Cottafava,
Michiel Ritzen,Johnvan Oorschot)

Submittedto EASMBor areview.
31 Mar 2020
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AObijectives& Contentof D6.1;

A Thereport presentsa thorough literature review related
to circularity assessmenfor the built environment by
discussinghe current state of the art methodologiesand
approaches

A Thereport presentsa first benchmarkassessmenof the
circularityof the sevendemosites,by linking

A BuildingEnvironmentalAssessmenfwith Embodied
Energyand EmbodiedCQ asindicators),with

A BuildingCircularitylndicators(BCls)and

A Desigrfor DisassemblyDfD) criteria.

A The report indicates mass Embodied Energy, and
EmbodiedCQ of the sevendemonstrators recoverable
percentage and DfD indications as directions for
developmentof the demosites

x x
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https://www.drive0.eu/wp-content/uploads/2020/08/DRIVE0_D6.1.pdf
https://www.drive0.eu/wp-content/uploads/2020/08/DRIVE0_D6.1.pdf
https://www.drive0.eu/wp-content/uploads/2020/08/DRIVE0_D6.1.pdf
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D6.2 Detailed Monitoring Action AObijectives& Contentof D6.2;
Plansfor eachdemonstrationcase

A The report demonstrates key data concerning the

Preparedy: generalfeaturesof demonstratorbuildingsand highlights
NKUA, GRBESesearch team (Dimitra the monitoring campaign and activity plan for eachcase
Papadaki ChrysanthiEfthymiouy Nikos study
Barmparesop

A Thereport presentsthe casespecificMonitoring Action
Submittedto EASMEor areview Plansincludinginformation on:
11Nov2020 A Monitoring to be conducted

A Activitiesplannedand conducted

A Timeschedule of all activities and monitoring
procedure

A Costsperdemonstrator/and or per activity

A The report delivers the final Monitoring Action Plans
(MAPs)per demonstratorincludingthe signedinformed
ConsentFormsfrom users/ owners for the monitoring
activity
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