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Å Duration:   1 Oct 2019 ð 31 Dec 2023 (instead 30 Sep 2023)

Å Call for proposal:  H2020-LC-SC3-EE-1-2018

Å Topic:                     Decarbonisation  of the EU building stock

Å Funding scheme:  IA ð Innovation action

Å Key topics: Circularity, BM, citizens centered, residential b. 

EU Horizon 2020 Project
«DRIVE 0 - Driving decarbonization of the EU building 

stock by enhancing a consumer centred and locally 

based circular renovation process»

The DRIVE 0 project  deals  with  the  promotion  of  strategies  for the  

decarbonisation  of the  existing  building  stock  through  the  

implementation  of  deep  renovation  interventions . The project  aims 

at  promoting  the  adoption  of  a circular  approach  in renovation  

processes  that,  in order  to  be  attractive  and  effective,  must be  

based  on  the  customer's  actual  needs .

According  to  the  DRIVE 0 approach,  circular  retrofitting  is based  on  

the  use of  energy  from  renewable  sources  and  the  use of  materials  

from  biological  or technical  cycles,  in which  waste  production  is 

minimised  and  end -of-life strategies  with  a positive  impact  on  the  

environment  are  envisaged .

31 December 2023

https ://cordis .europa .eu/project/id/ 841850/it  

https://cordis.europa.eu/project/id/841850/it


https ://www .drive 0.eu   

DRIVE 0 Consortium

https://www.drive0.eu/


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

Why is a circular approach needed in construction sector ?



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

2) Use of renewable and environmentally friendly materials

3) Combination of the two previous actions to implement a circular renovation

Å Development of new business models
 focused on users/consumers and taking into account principles of circularity

Å Clear information and increased awareness on energy performance
 for the occupants after the circular renovation has been developed

Å 7 demonstration buildings
in Estonia, Greece, Ireland, Italy, The Netherlands, Slovenia, and Spain

Objectives of DRIVE 0



TIMBECO prefab construction

Factory 0 compact installation kits ALIVA Alucovering  facade 

Knauf Insulation with 
ECOSE technology  

WEBO Scaffold free facade

Vision Built prefab elements



DIFFERENT COLOR FOR DIFFERENT ELEMENTS, EVERY 

ONEDRY-ASSEMBLED TO THE ADJACENT BY MEANS 
OF RIVETS OR SCREWS

METAL: STEEL OR ALUMINUMALLOY

ROCKWOOLSANDWICH PANEL WITH 

STEEL SKINS

ALUMINUM ALLOY PROFILES

CLADDING PORCELAIN STONEWARE

LOW DENSITY GLASSFIBER INSULATING 

PANEL

ALIVA 2.0 system

WEBO 2.0 system IRISH 2.0 system

End-of-life (element level) 1 1 1 1 1 0,83

End-of-life (material level) 1 1 1 1 1 0,74

Maintanance 1 1 1 1 1 0,80

End-of-life (element level) 1 1 1 1 1 0,95

End-of-life (material level) 1 1 1 1 1 0,85

Maintanance 1 1 1 1 1 0,95

WEBO (NL)

conventional 2.0 system

End-of-life (element level) 1 1 1 1 1 0,85

End-of-life (material level) 1 1 1 1 1 0,77

Maintanance 1 1 1 1 1 0,83

1 1 1 1 1 0,85

1 1 1 1 1 0,82

1 1 1 1 1 0,85

TIMBECO (EST)

End-of-life (element level) 1 1 1 1 1 0,85

End-of-life (material level) 1 1 1 1 1 0,83

Maintanance 1 1 1 1 1 0,88

1 1 1 1 1 0,85

1 1 1 1 1 0,85

1 1 1 1 1 0,88

ALIVA (IT)

End-of-life (element level) 0 0 0 0 0 0,45

End-of-life (material level) 1 1 1 1 0,71
IRISH (IR)End-of-life (element level) 1 1 1 1 1 0,90

End-of-life (material level) 1 1 1 1 1 0,86

End-of-life (element level) 1 1 1 1 1 0,93

End-of-life (material level) 1 1 1 1 1 0,80

Maintanance 1 1 1 1 1 0,97

End-of-life (element level) 1 1 1 1 1 0,93

End-of-life (material level) 1 1 1 1 1 0,80

Maintanance 1 1 1 1 1 0,97

Medianera (SP)

Measuring circularity



Route  from  linear  to  circular     -     Waste  during  reprocessing        -      Impact  prefabrication  on  reversibility         -         Complexity  of  production  process
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Å Circular  product  (re-)development  by  WEBO, Timbeco , Factory  0, ALIVA, 
Vision Built, Knauf  Insulation

Å Development  of  user friendly  tools  & methods  for assessing the  level  of 

circularity  and  hence  supporting  choices  in the  project  development :
-> EASY tool  ð simplified  method  developed  for  assessing the  circularity  

level  of  single 2D & 3D solutions or an  overall  building . 

-> Development  of  DfD tool  ð reference  details  for  disassembly,  method  

allowing  assessing detachability .

-> Circular  benchmarking  of  buildings  ð building  environmental  assessment, 

building  circularity  indicators  and  DfD criteria . 

Å The morphological  design  approach  and  guidelines  for  modular,  circular  
deep -renovation  approach . Working  on  new ways of project organizations .

Å Proposed  circular  business models  for  the  Drive  0 companies  & transition  
pathways  analyses .

Å Different  engagement  & awareness  raising  tools  (DIY catalogue,  
www .circularhomes .eu  platform,  Circular  contest,  Drive 0 board  game,  card  

game  etc .)

Å 7 demonstration  buildings  in Estonia, Greece,  Ireland,  Italy,  the  Netherlands,  
Slovenia,  and  Spain .

Impact

http://www.circularhomes.eu/


To learn more about the Drive 0 project , its 7 circular 

renovation demonstration projects and final achievement s, 

watch: 

Drive 0 Final video - discover our pilot buildings and 

prototypes around EU ð YouTube

Final Drive 0 video

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


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 is recommended to know that deliverables :

D2... ðare related to technologies development,

D3... ðare related to the circular renovation process developments,

D4... ðare related to monitoring and home occupants engagement,

D5... ðare related to circular business model developments,

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

The next slides provide detailed overview of the 

Drive 0 results as produced in various Work 
Packages and reported in diverse deliverables.  



ÅObjectives& Contentof D2.1:

H2020 DRIVE 0: Driving decarbonization of the EU building stock by enhancing a consumer centred and locally based circular renovation process

D2.1 Report on the assessment available 
product and technology developments, 
benchmarking and selection of most 
favourable and most potential solutions for 
further development to circular renovation 
ǇǊƻŘǳŎǘǎ ŀƴŘ ŀ ƭƛǎǘ ƻŦ ŎǊƛǘŜǊƛŀκYtLΩǎ

Prepared by: Ana Tisov, Peter Op Ψǘ Veld (HIA), 
Albin Rohith, Michiel Ritzen, John van Oorschot, 
Dario Cottafava (ZUYD)

Submitted to EASME for a review: 6 Aug 2021
 

Å The goal of D2.1 is to review the state-of-the-art 
solutions for deep renovations, including technologies 
and products, that have been developed, tested and 
employed over the last decade of EU-funded projects. 

Å These products were benchmarked on several key 
performance indicators (KPIs):

- circularity and potential for circularity (based on 
the DRIVE 0 D 6.1 ΨwŜǇƻǊǘ on benchmarking on 
circularity and its potentials on the demonstration 
ǎƛǘŜǎΩύ;

- total performances;
- cost effectiveness and cost reduction;
- time reduction in the total renovation process.

Å A list of criteria and key performance indicators (KPIs) is 
made (part of Task 2.2) for the further product 
development in Tasks 2.3 ς 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 outcomes& conclusionsof D2.1:
Å In task 2.1 about 22 products from H2020 projects and 49 national

productsin the DRIVE0 countrieshavebeen reviewedand assessedon
their potential towardsa further circulardevelopment.

ÅMost of theseproducts(about 60) havea certainpotential to be further
developed or redeveloped to circular products. Sustainable,circular
designsolutionsare the basisfor circular businesstransitions. Despite
seeingcircularbuilt environmentasextremelycomplexareato address,
we can start with relatively cost-efficient easy measures (i.e.
technological interventions), which can already double the current
circularitylevels.

ÅConsidering the input from task 2.1 and 2.2 for the circularity
developmentswithin DRIVE0 following conclusionscan be made: The
circulardevelopmentswithin DRIVE0 take placealongtwo trackswhich
builduponthe outcomesasdescribedin this report:

1. One important track is the product developmentby the industries
workingin DRIVE0 (WEBO,Factory0, Aliva, TimbecoandKnauf). This
trackcanbe dividedin two sub-tracks:

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

b. The development of 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 package2.

H2020 DRIVE 0: Driving decarbonization of the EU building stock by enhancing a consumer centred and locally based circular renovation process

Industry Designed 

1-1 for 

demo

Designed 

for market

Integrated 

product 

level

Component 

level

Circularity 

ambition 

clear

Current 

circularity 

level 

Circularity 

potential

WEBO -/X X X X yes 2 3

Factory 0 - X X - partly 2 2 - 3

ALIVA X - - X limited 1 2

TIMBECO X X X - limited 2 3

Knauf SI X X - (not yet) X partly 

(now 

limited to 

product)

2 2 ς3 (as 

integrated 

element)

1 = low
2 = medium
3 = high



Objectives& Contentof D2.2:
Å The report presents a series (5) of circular prefabricated 2D building envelope

elementswith an improved level of circularity and energyefficiencycomparedto
existingrenovationsolutions.

Å Thereport presentsthe developmentof circularprefabricated2D buildingenvelope
elements followed a three step approach. Firstly an inventory of existing 2D
elements,secondlyan improvement of the designand thirdly, a test phasethrough
the realizationof amock-up.

Å Thereport presentsthe developmentof a prefabricated2D building envelopment
elementwhich isbasedon variouscirculardesignstrategies,including:

H2020 DRIVE 0: Driving decarbonization of the EU building stock by enhancing a consumer centred and locally based circular renovation process

D2.2 A set of circular prefab 2D building 
envelope elements with case specific 
solutions 

Prepared by:
Zuyd university of applied sciences,
(Michiel Ritzen, Johnvan Oorschot,Ivar 
Bergmans, Ana Luíza Bitar)

Submitted to EASME for a review:
31 oktober 2022
 

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


     Methodology Urban mining eco-design Biomimicry collaborative design

WEBO X X X

TIMBECO X X

ALIVA X

IRISH system (IRL) X X

Medianera Wall (ES) X X X

IRISH SYSTEM Vision Built WEBO (NL)  TIMBECO (E) Medianera Wall  ES ALIVA (IT)

Circularity indicators EE EC02 DFD

WEBO NL X X X

TIMBECO EST X X X

ALIVA IT X

IRISH system IR X X X

Medianera Wall ES X X

Approach:

Baseline of 5 prefabricated 2D building envelope elements to be circular improved:
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0 2000 4000 6000 8000 10000

WEBO (NL)

Irish System

TIMBECO (EST)

EmbodiedEnergy (MJ)

New situation EE (MJ) 0-situation EE (MJ)

0 50 100 150 200 250 300 350 400 450 500

WEBO (NL)

Irish System

TIMBECO (EST)

Embodied Carbon (KG)

New situation Ec02 (KG) 0-situation Ec02 (KG)

Main outcomes & conclusions of D2.2:

WEBO (NL): Reduction of 56% of the embodied energy and 49% embodied 
carbon relative to the baseline façade element.

TIMBECO (E): Relative to the baseline, a 2D façade element was developed with 
a 19% reduction in  embodied energy and 52% embodied carbon consumption 
respectively. The innovated 2D façade element entails an equivalent score on 
technical reversibility and a 6% improvement on technical reversibility (material 
level) in comparison to the baseline.

ALIVA (I): Not considered as an indicator

VISION BUILT (Ire): Compared to the traditional applied external wall insulation 
system with rendering the embodied energy of the innovated prefabricated 2D 
building envelope element increases with 19% and  embodied carbon increased 
even with 256%. 

MEDIANERA (S): Not considered as an indicator
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Main outcomes & conclusions of D2.2:

WEBO (NL): The 2D element showcases a 14% improvement of technical 
reversibility focused on end of life scenario (element level) and subsequently a 
15% improvement of technical reversibility (material level) in comparison to the 
baseline façade element.

TIMBECO (E): The innovated 2D façade element entails an equivalent score on 
technical reversibility in comparison to the baseline, and showcases a 6% 
improvement on technical reversibility (material level).

ALIVA (I): The innovated 2D façade element entails an equivalent score on 
technical reversibility in comparison to the baseline, and showcases a 2% 
improvement on technical reversibility (material level).

VISION BUILT (Ire): The 2D element scores 100% higher on technical reversibility 
focused on end of life scenario (element level) and increase 49% on technical 
reversibility (material level) in comparing to the baseline.

MEDIANERA (S): The 2D façade system consists of a modular set up of three 
different type of combining three different façade systems: PV panels, opaque 
cladding and green façade panels. For the integration of PV it was taken into 
account that single PV panels can substituted when broken maximizing the 
operational life-cycle of the entire system. Also, PV panels were selected which 
are easy to repair with a high potential of re-use after its first cycle application in 
the ΨmedianeraΩ. Assessing the design for disassembly it was concluded that the 
innovated 2D façade system scores 0,93 on technical reversibility (element level) 
and 0,97 on technical reversibility (material level).

 

DIFFERENT COLOR FOR DIFFERENT ELEMENTS, EVERY 

ONEDRY-ASSEMBLED TO THE ADJACENT BY MEANS 
OF RIVETS OR SCREWS

METAL: STEEL OR ALUMINUMALLOY

ROCKWOOLSANDWICH PANEL WITH 

STEEL SKINS

ALUMINUM ALLOY PROFILES

CLADDING PORCELAIN STONEWARE

LOW DENSITY GLASSFIBER INSULATING 

PANEL

WEBO (NL)  

ALIVA (IT)

TIMBECO (E) 
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Main outcomes & conclusions of D2.2: 



Lessons learnt of D2.2: 

ÅThe construction industry still follows a traditional linear 
production process

ÅIt is especially important when scaling up towards 
multicycle re-use, that a database is created that maps 
the flow of materials within a specified region

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

ÅPlug-and-play connections contributes to multicycle re-
use of materials.

ÅStandards andbuilding codes (Euro coding) complicate
the applicationof technologyinnovation

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

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

H2020 DRIVE 0: Driving decarbonization of the EU building stock by enhancing a consumer centred and locally based circular renovation process



Objectives& Contentof D2.3:
Å Thereport presentsthe developmentof a tool, easilyaccessibleto all usersinvolved

in the deeprenovationprocesswithout the needfor specifictraining, for assessing
the level of circularity and hencesupportingchoicesin the buildingsector. Theaim
is to increaseawarenessof circularityandenvironmentalimpactfor all stakeholders,
andhencecontribute to globaldecarbonization.

Å Thereport presentsthe technical and regulatory feasibility studies developedfor
definingwhich of the DRIVE0 demonstratorbuildingsallow the implementationof
the Add-ons strategy (derived from the ά!.w!/!5!.w!έEU H2020 project,
coordinatedby UNIBO). Someof thesevolumetricadditionsolutionswill be digitally
applied,while otherswill bephysicallyrealized.

Å The report presents a set of 3D circular solutions to be implemented for the
selecteddemonstrators,basedon the criteria definedconsistentlywith other DRIVE
0 deliverables(D2.2, D3.3, D6.1): Designfor Disassembly,Materialsorigin, and Re-
usability. Different intervention scenarioswere studied to analysethe 3D circular
solutions in terms of circularity, environmental impact (through a simplifiedLCA),
andcost-benefits(througha simplifiedLCCanalysis,not presentedin the report).

H2020 DRIVE 0: Driving decarbonization of the EU building stock by enhancing a consumer centred and locally based circular renovation process

D2.3 A Set of circular prefab 3D case 
specific solutions 
 
Prepared by:
UNIBO University of Bologna,
(Cecilia Mazzoli, Annarita Ferrante)

Submitted to EASME for a review:
30 April 2022
 

Approach:

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 outcomes& conclusionsof D2.3:

Å The simplified method developedfor assessingthe circularity level of
single3D solutionsor an overallbuildingwasvalidated by comparingthe
EEand ECO2 valuesobtained with a simplified LCAanalysis(conducted
with OneClickLCAsoftware). The variation between these values is
limited to 0-14%.

Å TheEBCIvaluesof the deeprenovatedstate doublethoseof the current
statefor all demonstratorsanalyzed(from 0.26-0.33 to 0.50-0.64), leading
to renovatedbuildingscorrespondingto anaveragelevelof circularity.

Å The final set of 3D circular solutions represent practical examplesof
different intervention scenarios based on traditional construction
techniquesandsolvedby fulfilling the circularityrequirements.

Å The analyses conducted demonstrate that the strategy based on
implementing 3D circular elements (ground, façade,aside,and on top
add-ons, and assistant building) can effectively enhance the energy
performanceand the circularityof existingbuildings,as well as increase
their realestatevalue.

Å Themain barriers to 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 compatiblewith the connectionsystemsof new plug&playcircular
componentsor that require major reinforcement of the load-bearing
structuresto supportnew loads.

H2020 DRIVE 0: Driving decarbonization of the EU building stock by enhancing a consumer centred and locally based circular renovation process

Spanish pilotDutch pilot Estonianpilot Irish pilot

Spanish pilotDutch pilot Estonianpilot Irish pilot

Spanish pilotDutch pilot Estonianpilot Irish pilot



Objectives& Contentof D2.4:
Å Further development of the circular modular prefab building servicesplatforms

(iCEM). With emphasison:
Å Modularity - Adjustableto houseand householdsizeόάƳƻŘǳƭŀǊƛǘȅin ǎǇŀŎŜέύΣusesamecomponentsacross

multiple productsόάƳƻŘǳƭŀǊƛǘȅin standardizedǾŀǊƛŜǘȅέύΣfuture-proof for innovation and replacements
όάƳƻŘǳƭŀǊƛǘȅinǘƛƳŜέύ

Å Miniaturization- Decreasesystemsizeto preservevaluablespace(on averagebuildingcostsϵ2500/m2 in the
Netherlands)

Å Circularity- Increaselongevity,usecircularmaterials,designfor a circularbusinessmodel

Research & Learning

a) Understand European markets

b) Experienceswith our existingmodules (Model 1.0)

c) Circulardesign solutionsandbusiness opportunities(Model 2.0)

Redesignof iCEM-e andincludelessonslearnedandcircularsolutions

H2020 DRIVE 0: Driving decarbonization of the EU building stock by enhancing a consumer centred and locally based circular renovation process

D2.4 Development of circular modular 
prefab building platforms
 
Prepared by:
RenéevanNoort, Fact0

Submitted to EASME for a review:
30 April 2022
 

Approach:

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 outcomes& conclusionsof D2.4:

Å Redesignwas made. Focuson improving the existing iCEM-e energy
moduleandmakesurethat all residentswho own anexistingmachineare
happyanddo not experienceanyproblems.

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

Å Modularity: Thefirst step towards modularity is shownin the designon
the right. Thisdesigngivesthe opportunity to fit in different ventilation
units and makesit possibleto useproductsfrom 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 aάŘƻƻǊέto
makethe accessto the water pipeseasier. If the hot water vesselneedsto
be swapped,the door canbedisassembledeasily.

Å The follow-up plan is concernedwith fixing the main problems in the
units. Therefore,the focusfor the comingperiodis to contactall residents
and make sure that they have a good and working machine. This is a
majoroperationandwill includemanyresources.

Å Fixingthe problems is the highest priority and the developmentof an
improveddesignisput on holduntil everythingis takencareof.

H2020 DRIVE 0: Driving decarbonization of the EU building stock by enhancing a consumer centred and locally based circular renovation process



ÅObjectives& Contentof D2.5:
ÅDevelopment of reference details for

disassembly; assessingdetachability

ÅPropertiesand performanceindicatorsfor
disassemblyin referencedetails

ÅCheckingand calculatingbuilding-physical
aspects in smart building and reference
details

H2020 DRIVE 0: Driving decarbonization of the EU building stock by enhancing a consumer centred and locally based circular renovation process

D2.5 A set of smart building and 
installation details for mounting and
de- mounting
 
Prepared by:
ISSO, Noortje Alders & Dennis van der 
Kooij

Submitted to EASME for a review:
14-4-2022
 

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:

ÅDevelopmentof referencedetails for disassembly; assessing
detachability

Themethodologyshowsthe potential of assessingthe performanceof
detachability. Thiscanfacilitate innovatorsto improvethe assemblyof
buildingproductsto extendthe lifespanof the buildingby maintenance
or transformation. The lifespan of products or materials can also be
extended by re-use after the lifespan of a building or building part.
Furthermore, visualizing the assessmentof detachability with the
Performancelayer in the Referencedetails can facilitate designersto
designfor disassembly. Theimageto the right showsanexample.

ÅProperties and performance indicators for disassemblyin
referencedetails

Theautomation of the methodologywith the current referencedetails
and their propertiesseemsto be possible,but further researchmust
point out if thesepropertiesareenoughto createa disassemblylayerin
the referencedetails.

ÅCheckingand calculating building-physical aspectsin smart
buildingandreferencedetails

The automation of the calculation of the reference details sound
promising, however in practice with the current technological
developmentsƛǘΩǎa laboriousprocessthat takesmore man-hoursand
high precision that specializedcompaniescannot currently deliver.
Manual calculationsare currently still more efficient and less labor
intensive.

H2020 DRIVE 0: Driving decarbonization of the EU building stock by enhancing a consumer centred and locally based circular renovation process



ÅObjectives& Contentof D3.1:

H2020 DRIVE 0: Driving decarbonization of the EU building stock by enhancing a consumer centred and locally based circular renovation process

D3.1 Morphological design approach 
& guidelines for circular renovation

 
Prepared by: 
Zuyd University of Applied Sciences, SURD 
research team (John van Oorschot, Michiel 
Ritzen)

Submitted to EASME for a review: Aug 2021
 

Å Deliverable D3.1 outlines the morphological design 
approach and design guidelines for a modular and 
circular deep-renovation approach enhancing the 
application of prefabricated building elements. 

Å The morphological design approach and design 
guidelines stipulate the key actions and tasks and 
relevant output, balancing process efficiency gains, the 
application of circular building principles as well as  an 
end-user orientation.

Å Deliverable D3.1 presents a framework to evaluate and 
validate the morphological design approach and design 
guidelines.

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 outcomes& conclusionsof D3.1:

ÅDeliverable3.1 presentsan overviewof the key stepsof a
modular and circular deep-renovation processrooted in
modularity theory and empirics of previously conducted
researchprojects(H2020MORE-CONNECT; IDES-EDU).

ÅFor eachof the key stepsof the deep-renovationprocess
the specificactions and tasksare defined as well as the
input required to conducttheseactionsand tasksand the
output that needto begenerated.

ÅSuggestionsare presentedto further test and improve the
the morphologicaldesignapproachanddesignguidelines.
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Objectives & Content of D3.2:
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D3.2 Report with a description of 
the boundary conditions of an 
enhanced circular renovation
process

Prepared by:
Zuyd University of Applied Sciences, 
(Albin Rohith, John van Oorschot, 
Michiel Ritzen)

Submitted to EASME for a review:
5 July 2020
 

ÅThis study contributes to the existing body of 
knowledge concerning the preconditions that need 
to be met to enhance the deep-renovation process 
by applying modular product systems.

ÅBy conducting an extensive literature review and 
three in-depth interviews with front running 
circular construction firms, we have identified the 7 
following preconditions that are essential for 
enhancing overall quality and efficiency of circular 
deep renovation projects  

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


Pre-conditions to enhance circular deep 
renovation processes

ÅShift from selling a solution towards selling a 
standardized product

ÅDevelop a standardized plug and play connector 
for modular product systems 

Åobtaining product certification 

ÅSetting sales boundaries 

ÅAvoid working with different sub-contractors 

ÅProduct branding 

ÅSmart planning of deep-renovation processes. 
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The identified preconditions support our 
hypothesis that enhancing the deep-
renovation process by applying modular 
product systems depend on coherence 
between the three dimensions of modularity 
Product, process & supply chain modularity.

The research findings further support 
previous research that suggests that, when 
products become modular, both the 
production process and the supply chain set 
up need to be aligned and this can be 
achieved by applying the aforementioned 
preconditions in practice. 

Main outcomes & conclusions of D3.2:



ÅObjectives& Contentof D3.3:
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D3.3 Tailor made holistic and circular 
renovation packages for the 7 
demonstration cases 

 
Prepared by:
Tallinn University of Technology      
(Kalle Kuusk, Targo Kalamees)

Submitted to EASMEfor review:
March 2022
 

Å The report analyzes the circularity of the renovation 
solutions used for pilot renovations. 

Å The indicators used to assess the degree of circularity of 
the renovation concept are Design for Disassembly (DfD) 
criteria and Building Environmental Assessment (with 
Embodied Energy and Embodied CO2 as indicators).

Å Methodology is based on research results of DRIVE 0:
Å D3.1 Morphological design approach and 

guidelines.
Å D3.2 Development of circular renovation process.
Å D6.1 Report on benchmarking on circularity and its 

potentials on the demo sites.

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


Main outcomes& conclusionsof D3.3:

ÅMost pilot renovationsachieveda high or mediumdegree
of circularity.

ÅThemain advantageof modular prefabricatedelementsis
the greater potential for disassemblyand reusability.
Prefabricated solutions also allow a wider choice of
materials(bio-basedinsulation materialsand cladding)to
achievea low environmentalimpact.

ÅThe differencebetweenprefabricatedandexternalthermal
insulation composite systems (ETICS) in terms of
environmental impact is smaller than in terms of
disassemblyandrecoveryoptions.

ÅSomebuildingmaterialshaveexcellentpropertiesin 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,andhigher
maintenanceneed.
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ÅObjectives& Contentof D3.4:

ÅIn D3.4 the production lines for the prefab
renovation elements were adapted to a fully
automatedBIMcontrolledprocess.

ÅWEBOhasset itself the followinggoals:

1. Increasein output: Goal is to achievean
increasein the output of off-site production
of façadeelements. WEBOaimsto generate
50 times more output compared to the
currentproductionprocess.

2. Reductionin manual labour: reduce the
amount of manual labour required for the
productionof façadeelements. Thetarget is
an 80%reductionin manualwork compared
to the currentprocess

Å²9.hΩǎobjective is to create a blueprint for the
design and structure of a fully automated
productionline
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D3.4 Blueprints for BIM controlled 
automated production lines for circular 
renovation products 

Prepared by:
WEBO, Bart Voortman, Hannah 
Voortman

Submitted to EASME for a review:
25-09-2023
 

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 outcomes& conclusionsof D3.4:

ÅTo come up with a solution, WEBOused the IST-SOLL
modelotherwiseknownasthe GAPanalysis.

ÅISTςCurrentsituationWEBO
ÅFlowchart & Input-throughput-output model

ÅSOLLςDesiredsituationWEBO
ÅStrategicgoal is to increaseoutput for construction-readymodules,

specificallyaimingfor 600facadesand240roofsper week.

ÅPerformancegoals include achievinghigher speed and matching
output with demand

ÅThechosenlayout type for WEBOis the cell layout

ÅGAPςdifferencebetweencurrentanddesiredsituation
ÅGAPanalysisidentifiesa differenceof 588 facadesper weekand 72

additionalstaff membersneededin the desiredsituation.

ÅVariousmachinesandscenariosareconsideredto bridgethis GAP.

ÅScenario 8, a combination of Industral Manufacturing from
Weinmannand SteenstripsApplicatieRobot, is chosenas the most
favorablesolution
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ÅObjectives& Contentof D3.5:
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D3.5 Catalogue with circular concepts: 
the EU circular renovation atlas

 
Prepared by:
Zuyd University of Applied Sciences, 
SURD research team (Silu 
Bhochhibhoya, John van Oorschot)

 

Å The report presents an inventories of all the circular 
renovation solution atlas adopted by the seven pilot 
project cases. 

Å The inventories includes three major properties needed 
for the circular renovation solutions; technical, 
economical and environmental properties. This add 
value to the overall objectives of the Drive 0 project 
which help in accelerate circular renovation processes in 
order to make deep renovation environmentally friendly, 
cost effective.

Å The report also present the replicability of circular 
solutions from different climatic zone.

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 outcomes& conclusionsof D3.5:

ÅThe report shows the inventories of the general information, technical, environmental and
economicperformanceof the circularsolutionof sevenpilot projectcase.

ÅThesolutionson this catalogueare testedin casesprojectsrefinedandre-testedwith lessonsand
adaptationsappliedin the demonstratorsite. Thesolutionsareprovedtechnicallyfeasible.

ÅThecircularsolution atlascanbe applicableby the architects,housingassociation,designerand
homeownersto choosethe best circularsolution in terms of material,product and components
(2Dand3Dprefabricatedfacade)that isbestsuited.

ÅIt is recommendedto check the technical, environmental and economicperformanceof the
circularsolution. Moreover, it is also recommendedthat the circularsolution shouldbe chosen
basedon relevance,applicability,accessibility.
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The Netherlands Estonia Italy Ireland Spain Greece Slovenia

Type of Circular 
Solutions

WEBO  2.0 Prefab 
(timber) panels 

Prefabricated
insulationelement

Energy refurbishment 
of facade

2D Wall Cladding 
Panels and 3D 
Extension Pod

Photovoltaic planter Energy refurbishment
of façade

Biobasedfaçade

Circular Renovation 
Solutions

Biobased facade

Prefabricated insulation 
elements for roof and wall

Plug&Play2D Prefab

2D Wall Cladding 
Panels and 3D 
Extension Pod

Multifunctional product 
integrating PV 
production and 
renaturization

Integrated external 
thermal insulation 
(stone wool FKD-S 

thermal)

Biobasedfaçade

Circular Renovation 
Solutions Applied

Facade

Roof and wall
Energy refurbishment of 
existing façades (North 

and West oriented)

Thermal upgrade of the 
building fabric 

Retrofit of boundary 
walls, urban space, 

residential roofs and 
terraces

Insulation element

New and retrofit

Circular Principles Reuse

Reuse
Implementation of an 

innovative circular system 
(dry and reversible)

DfDat all levels in 
Hierarchy  &  

Environmental / 
Biobased Materials 

Design for disassembly, 
local energy production, 

modular product
Recycle and energy 

efficient

Diagonal 
2Hventilatedfacade

system

Type of materials Wooden structure + 
fiberglass insulation + 

ventilated facade

Wood frame insulated 
with the mineral wool 

insulation of 25 cm

(From inside to 
outside) Glass wool 

layer (12 cm) + 
Sandwich panel in rock 

wool (8 cm) + Fiber 
cement board 

ά!/v¦!t!b9[έ όмΦр 
cm). Anchors in steel.

Light GuageSteel,  
Rockwool Insulation 
Quilt, Wood Fibre
Board, Breather 

Membranes,  Timber 
Battens,  Cement Fibre

Board, Metal Trims, 
Steel Brackets, Roofing 

Membrane, Metal 
Eaves, Triple Glazed 
Windows and Doors

mainly PV panel, metallic 
structure

Rock mineral wool
Rock Mineral Wool, steel 
structure, wood planks 
and Aquapanelboards



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

Prepared by: 
Valencia Institute of Building ς IVE
Vera Valero, Miriam Navarro, Leticia 
Ortega, Ana Sanchis

Submitted to EASME for a review:
10 July 2021
 

Å This reports presents a collection of measurement protocols, 
guidelines and/or methodologies related to measurement of 
comfort, well-being and health of ōǳƛƭŘƛƴƎǎΩ occupants as 
well as to identify energy ƘǳƳŀƴΩ behaviours to be measured 
when evaluating the circularity. 

Å The report includes a more detailed analysis of each of the 
13 different protocols to finally compare them.

Å The second part of the report comprises the analysis of 
monitoring technologies, tools or devices, available in the 
market, for the monitoring of physical indoor environment 
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 
parameter to be measured when evaluating the circularity

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


Main outcomes& conclusionsof D4.1:

Protocols:

ÅThe documentsanalyzedcover different objectivesand apply to
different frameworks.

ÅIn some of them the objective was to define a common and
precise methodology that would allow validating the initial
hypothesesandobtainingcomparableresults.

ÅOther documents analyzedaimed to provide guidanceon the
steps or processesto be followed, and on the aspects,criteria,
and/or variables to be covered when designinga monitoring
protocolor plan,for a specificbuildingandproject.

ÅThereare also other documents,suchas Level(s),which aim to
evaluate the sustainableperformanceof a building, and which
define the indicators to be considered,the monitoring options
andthe referencestandardsfor measuringandcalculatingthem.

ÅMost of them incorporate some noteworthy aspect to be
consideredwhendefiningthe future D4.2 MonitoringProtocol.

H2020 DRIVE 0: Driving decarbonization of the EU building stock by enhancing a consumer centred and locally based circular renovation process

Tools:
ÅThere is a wide range of devices that 

cover practically the entire spectrum 
of variables to be monitored in a 
building.

ÅOn the one hand those oriented 
towards management and monitoring 
by professionals, with "complex" 
software for data analysis. 

ÅOn the other hand, we find a range of 
tools and devices aimed at non-
professional users, 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/environmental quality).



Objectives& Contentof D4.2:
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D4.2 Monitoring Protocol

 
Prepared by: 
Valencia Institute of Building ς IVE
Miriam Navarro, Ana Sanchis, Leticia
Ortega
Submitted to EASME for a review:
10 July 2021
 

Å This protocol measures circularity concepts on a dwelling 
scale for the in-use phase to accomplish these objectives:

Å Awareness, engagement, and self-comparison of   
owners/ occupants 

Å Validation of principles and assumptions to improve 

circularity implemented in the project.

Å Justification of impacts according to EU-H2020 

program.

Å Circularity measures will rely on data obtained from:

Å Monitoring building and service performances.

Å Surveying demonstration sites occupants and all the 
related stakeholders that may have valuable 
information.

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


Main outcomes& conclusionsof D4.2:

Protocolprocedure:

ÅSelectionandcharacterizationof studyareas
ÅInitial visit
ÅSelectingresidentialunits
ÅUnitscharacterization

ÅMonitoringcampaignsdefinition
ÅTimeline
ÅDuration
ÅAdministrativeguidelines

ÅDatacollection. Areasto cover:
ÅEnergy
ÅWater
ÅMaterials
ÅWell-being
ÅhŎŎǳǇŀƴǘΩǎbehavior& consciousness
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Objectives& Contentof D4.3:
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D4.3 Report on attractive and 
understandable user information

Prepared by: 
Jure±ŜǘǊǑŜƪΣSaraArko Institute for Innovation 
and Development of University of Ljubljana (IRI 
UL) with contribution from all project partners

Submitted to CINEAfor a review:
25June 2021
 

The aim was to present to end users meaningful information that 
can support them in making informed decisions, impact their 
decision-making related to build environment investments, and 
even influence their everyday habits and practices related to 
operation of (circularly renovated) buildings.
 
Inputs were gained from demo sites ethnography inspired 
research, moderated events for partners and by following most of 
the project tasks. 

Results from several projects from fields of energy, materials, well 
being, water end behaviour are examined and useful contents 
extracted. 

Practical and above all understandable to final users aspects of 
circularity from demo sites environments are integrated, and 
solutions suggested. Information and results are put in to practice 
in T4.4. 

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


Main outcomes& conclusionsof D4.3:
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We need to expand the perception of value and integrate 
materials and energy to have the needed connection and be 
aware of limitations we have in physical world and improve 
understanding of circularity. Energy and indoor environmental 
quality can be coupled with health and well-being which have a 
higher potential to induce change in behaviour.

A change in the everyday practices and decisions related to 
circular renovation can be supported by a multi-channel long-
term context-customized 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 
understandable. Examples are show in the report.

In the use phase of a building, we focus on human interactions 
with buildings, technologies, tools, and devices, in order to 
impact energy and material use and ōǳƛƭŘƛƴƎǎΩ carbon footprint. 

To make circularity in built environment as practical as 
possible, we propose a so-called Do-It-Yourself  
catalogue of άƳƛŎǊƻ circularity ǇǊŀŎǘƛŎŜǎέΣ which 
presents circular practices in an understandable way, 
motivates towards creative circular projects, and can 
function as on-boarding for the platform.

The most straightforward and most often pointed out 
indicator is related to costs or savings as the most 
convenient way of evaluating substances and 
processes. 

Existing research shows that 
there is a growing awareness of 
and sensibility towards indoor air 
quality among residents, which 
may likewise be considered as a 
relevant and impactful indicator.



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

 
Prepared by: 
Valencia Institute of Building ς IVE
Miriam Navarro, Leticia Ortega, Diego
Sanz
Submitted to EASME for a review:
10 July 2021
 

Å Objectives: to foster user centred circular deep renovations 
using circularity as a driver, as well as create circular 
awareness by providing consumers and end-users with 
attractive and understandable information of circular 
economy applied to the built environment and circular 
renovations realised in the Drive 0 framework.

Å The DRIVE 0 user centred Drive 0 digital platform: 
- Contains understandable information about the circular 
economy concept applied to the built environment.
- Creates awareness on circular economy concept and 
practices as a driver for deep renovation.
- Provides advice on how to become circular at different 
levels, from behaviour change to deep renovation.
- Measures the circularity level of a user based on easy 
data provided through simple questions.
- Includes information on circular products to be used in 
circular renovations.

https://www.circularhomes.eu/
https://www.circularhomes.eu/


Main outcomes& conclusionsof D4.4: https://www .circularhomes.eu/
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https://www.circularhomes.eu/
https://www.circularhomes.eu/


Objectives& Contentof D5.1:
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D5.1 - Report on the business models 
employed in each case study

Prepared by:
UNIBO (Task leader) and ZUYD
Submitted to EASME for a review:
30 June 2021
 

Å The report presents a comprehensive analysis of the 
main circular business models, which covers the core 
elements of the main sub-categories and an inventory of 
the 26 most commonly used business models. Main 
opportunities and challenges are also discussed.

Å An assessment tool of the ΨŘŜƎǊŜŜ of ŀŘƻǇǘƛƻƴΩ of 
circularity is proposed. It is applied to the industry 
partners of DRIVE 0 to show their degree of adoption of 
circularity, that is, where companies position themselves 
from a business model perspective in their transition to a 
circular economy.

Å The report also investigates the sources of financing 
received by DRIVE 0 companies in the process of 
transitioning to a circular business model and the 
financial barriers they encountered. 

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 & conclusions of D5.1 

Outputsof  Task 5.1 include:

ÅQuestionnaire1 (On the degree of adoption of circularity)

ÅQuestionnaire 2 (On financing circular business models)

The report classifiescompaniesaccordingto two main dimensions(value propositionand organization), assessingwhether they
achieved:

1) Highdegreeof circularity; 2) Upstreamcircularity; 3) Downstreamcircularity; 4) Lowdegreeof circularity.

Outcomesarecomparedwith thoseself-statedby the companiesin order to verifywhether the overalldegreeof circularityresultingfrom this
analysisis the result of the progressmade by the companies,or of subjective perceptions, or just the ambition of the companies
(overestimation/underestimationin relation to the adoptionof circularbusinessmodels). We alsoassessedthe limitationsandcritical issues
that haveemergedanddiscussthe possibilityof formulatingnewbusinessstrategies

Conclusionsof D5.1:

Å Thepositioningof eachindustrialpartner,asfrom the taxonomyobtainedthrough our matrix, and their assessment- in the light
of all the informationgathered- is a significantstartingpoint for further corporateassessmentsandrecommendationsto improve
theŎƻƳǇŀƴƛŜǎΩstrategiesandpoliciestowardsfull circularity.

Å It opensthe waytoward a deeperanalysisof the existingopportunitiesandchallengesto circularbusinessmodelinnovations.



Objectives& Contentof D5.2:
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D5.2 Report on the experimental/lab 
results on consumers/users behavior 
and social responsibility
 
Prepared by:
UNIBO (Task leader)
Submitted to EASME for a review:
30 September 2022
 

Objectives of D5.2  are to understand:

Å under which economic conditions άƎƻƛƴƎ ŎƛǊŎǳƭŀǊέ is an optimal 
strategy for a firm; 

Å how ŎƻƴǎǳƳŜǊǎκǳǎŜǊǎΩ behaviours and attitudes affect 
business strategies 

Such understanding is a pre-requisite to the development of an effective 
circular business model (CBM)

Contents of D5.2 are mainly focused on RECYCLING as a prototype CBM. 

1. D5.2 presents an original theoretical model of recycling. A simulation of the 
industry outcomes is also performed, together with the feedbacks of industry 
partners regarding their reactions to the challenge of competing in a market

2. Starting from recycling, D5.2 elaborates a simple  questionnaire, with the 
objective to analyse how consumption behavior shifts towards a more 
responsible attitude that puts emphasis on circularity (including also reusing, 
retaining, repairing and servicing the products).

3. Finally, D5.2 includes an empirical study about the main drivers of recycling in 
the 7 European countries our demonstrators belong to, and a panel analysis for 
EU, to analyse how socio-economic and demographic characteristics in the 
different countries may impact differently on circularity

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. The theoretical model showsa general framework which puts emphasison ςand quantifies - the economicfactors
affecting the businessmodel choiceof firms (in terms of efficiencyof the circular technology, relative cost of new vs
recycledmaterials, tax rates,demandparameters,organizationof marketsof recycleditems,Χ). It determineswhen the
resulting market outcome is linear, semi-circular or when firms close the loop being fully circular. It specifiesthe
competitivestrategyin the market (seePropositions1 and 2). It is a pretty generalframeworkthat canbe extendedto
other strategiesof «cycling».

2. The feedbacksof Drive0 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
consumeroffering or changing awarenessand ŎƻƴǎǳƳŜǊǎΩbehaviours towards circularity. The survey from the
Questionnairein PartII of D5.2 togetherwith the empiricalstudyin PartIII of D5.2 showthat varioussocio-economicand
demographiccharacteristics(in the different countries)mayalsohavea different impacton circularity.

Conclusionsof D5.2:

Å The positioningof each industrial partner, and their reaction to the challengeof competingin a global market - in the light of all the
information gathered- is a significantstarting point for further corporateassessmentsand recommendationsto improve theŎƻƳǇŀƴƛŜǎΩ
strategiesandgovernmentalpoliciestowardsfull circularity.

Å In D5.2 we focusedon recycling,but companiesmayapplythis type of argumentalsoto other strategiesofάŎȅŎƭƛƴƎέ.

Å Thenext stepwill be to elaboratea clearconnectionbetweenthe relevantpillars(underenvironmental, economic, socialandgovernance
perspectives), the variablesin eachpillar,andhow andto what degreeeachof them affectsthe degreeof circularity.



Objectives& Contentof D5.3:
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D5.3. Numerical code for the construction 
of the Circular Readiness Indicator

Prepared by:
UNIBO 
Submitted to EASME:
30 September 2023
 

Å Objective of the Report is the construction of a άCircular 
Readiness Indicatorέ (CRI) for companies in the construction 
sector. To achieve this aim:

Å First, PART I provides a comprehensive review and discussion of the 
most relevant indicators that have been developed in the literature 
so far, focusing on the methodologies employed in the construction 
of composite indicators in the context of circular economy (CE) 
strategies.

Å Then, in PART II we elaborate a conceptual model and the numerical 
code to assess the άǊŜŀŘƛƴŜǎǎέ concerning CE and CE practices from a 
multi-tier perspective. We holistically address different aspects of 
circularity (environmental, economic, socio-organizational) and the 
interrelations among variables and network of variables relevant for 
circularity.

 
Å Section 4 presents the numerical code of CRI and Section 5 applies 

CRI to the selected case studies, which are the main companies 
involved in the Drive 0 pilots.

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:

ÅQuestionnaire1 in Annex1

ÅElaborationof CRI(PartII,Sections1, 3 and4) andNumericalCode(PartII,Section4)

ÅApplicationof CRIto the selectedDrive0 casestudiesin Section5

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

ÅCRI provides a taxonomy of companies based on their readiness to circularity and allows us to understand which 
dimensions have to be improved to become top-performer.

ÅCRI 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 Drive 0 - such as 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


Objectives& Contentof D5.5:
D5.5 aimsto:

Å Proposea meaningfulyet non-exhaustivelist of barriersandchallengesthat key
stakeholders face or expect to face during the conceptualization,design,
implementation,planning,and executionphasesof a circular deep renovation
intervention;

Å Suggestpotential solutionsandbestpracticesfor facingthe barriersidentified;

Å Proposepossible policy recommendationson how the key stakeholderscan
overcomethesebarriersandrelatedchallenges.
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D5.5 Booklet with policy recommendations
(report)
 

Prepared by:
UNIBO University of Bologna,
(Cecilia Mazzoli, Annarita Ferrante, Elettra Agliardi)

Submitted to EASME for a review:
21 December 2023
 

Methodological approach: 
During the four-year-long project, several project meetings, technical workshops, 
conferences, and webinars were organized with the aim of sharing opinions and 
generating a valuable and fruitful discussion about the opportunities and benefits 
of the adoption of a circular strategy. Critical barriers and threats to the 
implementation of circularity in the construction sector, at both local/national and 
international/European levels, emerged. These obstacles are of technical, 
regulatory, financial, social, and societal nature.

To collect and compile the information contained in this report, the following 
sources have been used:

1. Grassroot and field experience, as well as knowledge coming from UNIBO and 
the umbrella associations (UIPI, HE, and ACE) partner in the DRIVE 0 project;

2. Desk research (including information from other European projects);

3. Data collected during DRIVE 0;

4. Input and comments collected during all the events above-mentioned.

Drive 0 BOOKLET with policy recommendations
(actual booklet)

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
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Main outcomes& conclusionsof D5.5:
Å Themain stakeholdersconsideredςboth private and publicςhavebeen divided in three wide

categories:

o Privatesector;

o Public,social,andcooperativehousingsector;

o Expertsin the constructionsector.

Å Fromall the sourcescollected,a checkabout the different targetƎǊƻǳǇǎΩperceptionswasdoneto
reflect real concernsand obstaclesto implementinga circularitystrategy. Thecollecteddata was
proven valuablefor developingthe DRIVE0 suggestionsand policy recommendations,ensuring
that the project resultshavereal potential to increaseawarenessand promote the adoption of
circularmeasuresfor energy-efficient retrofitting of the existingbuilt heritage.

Å Thebarriersand suggestionsin the booklet representan effectivesynthesisof the dialoguesand
discussionsthat took place during the DRIVE0 project, embracingthe technical, regulatory,
financial,social,andsocietalissues. In particular,socialandsocietalaspectsarefactorsthat affect
all technical,regulatory,and financialobstaclescrosswise,varyingaccordingto geographicaland
culturalcontext.

Å A list of 20policy recommendationshavebeendraftedwith the aimto provideconcretesolutions
to overcomeobstaclesto the widespreadadoption of a circular approachin the construction
sector. Thesepoliciessuggestpreciseactionsto spreadthe principlesof circularityand increase
their adoptionamongall keystakeholdersinvolvedin the processof deeprenovationof the built
environment. Theyalsoprovideconcreteexamplesof viableinitiativesandsolutions.

Å The policy recommendationsaim to find ways to finance energy efficiency deep renovation
interventions in 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!

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


ÅObjectives& Contentof D6.1:
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D6.1 Report on benchmarking on 
circularity and its potentials on the 
demo sites
 
Prepared by:
Zuyd University of Applied Sciences, 
SURD research team (Dario Cottafava, 
Michiel Ritzen, John van Oorschot)

Submitted to EASME for a review:
31 Mar 2020
 

Å The report presents a thorough literature review related 
to circularity assessment for the built environment by 
discussing the current state of the art methodologies and 
approaches.

Å The report presents a first benchmark assessment of the 
circularity of the seven demo sites, by linking:

Å Building Environmental Assessment (with Embodied 
Energy and Embodied CO2 as indicators), with

Å Building Circularity Indicators (BCIs), and 
Å Design for Disassembly (DfD) criteria. 

Å The report indicates mass, Embodied Energy, and
EmbodiedCO2 of the sevendemonstrators, recoverable
percentage and DfD indications as directions for
developmentof the demosites.

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


Main outcomes& conclusionsof D6.1:

ÅEmbodiedEnergyrangesbetween 1,49 GJ/m2 and 7,60
GJ/m2, while the Embodied CO2 ranges between 0,15
tCO2/m2 and0,73tCO2/m2.

ÅThe BCI rangesbetween 0,28; 0,27; and 0,28 and 0,10;
0,13; and0,12, with respectto the mass,EmbodiedEnergy
andEmbodiedCO2 respectively.

ÅThe percentage of recoverable materials, in terms of
EmbodiedEnergy,rangesbetween20%and85%.

ÅMore precise methodologies with respect to the self-
declaration of practitioners and experts are needed to
assessthe recoveringpotentialof materials.

ÅThereport showsa necessityof criteria to indicateto what
extent the DfDindicatorsrelate to a material,a component
in andof itself andits relationshipto its context
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ÅObjectives& Contentof D6.2:
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D6.2 Detailed Monitoring Action 
Plans for each demonstration case  
 
Prepared by:
NKUA, GRBES research team (Dimitra 
Papadaki, Chrysanthi Efthymiou, Nikos 
Barmparesos)

 Submitted to EASME for a review:
11 Nov 2020

Å The report demonstrates key data concerning the 
general features of demonstrator buildings and highlights 
the monitoring campaign, and activity plan for each case 
study

Å The report presents the case-specific Monitoring Action 
Plans including information on:
Å Monitoring to be conducted
Å Activities planned and conducted 
Å Time-schedule of all activities and monitoring 

procedure
Å Costs per demonstrator /and or per activity

Å The report delivers the final Monitoring Action Plans 
(MAPs) per demonstrator including the signed Informed 
Consent Forms from users/ owners for the monitoring 
activity 


