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Drive 0 Final Symposium and EU Clustering Workshop

DRIVE G StepUtJ_?) SLURAL

BuildUPspeed



Tid >

== == Hoe ik zou willen dat het gaat
Pl i e HOC het a‘tjd saat Source: Katinka Polderman, beslisbos, 2023




CIVILIZATIONS / ARCHITECTURE

r—————ﬁcoNTEXT

Shori-term
Vision
(Can be f

No Clear
Boundaries

Romanesqos

Romnssancoe

Islamme

Roots + Relerences

Imiclusir al
lelectic

L]

Seoclassical

20" Archileclure

Long-term
Vision

(Very difficult 1o predict)

L—————4C0NTEXTF———————J

Foresee
Predicl
Envision
Forecast
Anlicipale
Expect
Project
Conclude

Source: Adel Abdou, THE IMPACT OF CYBERSPACE AND GLOBALIZATION ON THE FUTURE OF
ARCHITECTURE: VISIONARY INSIGHT, 2003




Agenda

1. Welcome & Keynotes 9.30- 10.15
Coffee break & Poster exhibition ‘Projects in the spotlight’ 10.15-10.45
2. Experiences from the projects to revolutionize construction 10.45-12.00
Coffee break 12.00-12.15
3. From practice to policy to ignite transformation 12.15-13.30
Lunch break 13.30-14.30
4. llluminating opportunities to unleash the solutions market potential |[14.30-15.45
5. Final conclusions 15.45-16.00
Networking Reception 16.00-17.00
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1st session:

Welcome & Keynotes

Drive 0 Final Symposium and EU Clustering Workshop
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European Committee
of the Regions

Drive O Final symposium &
Clustering workshop

Welcome by European Committee of the Regions
Andres Jaadla
CoR Member, CoR Rapporteur.

Board member of Housing Europe
Chairman of Estonian Union of Cooperative Housing Assotiations



Welcome ©
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The European Committee of the Regions

* The European Committee of the Regions is made up of 329 members representing
the regional and local authorities of the 27 Member States of the European Union.

* The European Committee of the Regions (CoR) is the European Union's (EU)
assembly of local and regional representatives that provides sub-national
authorities (i.e. regions, counties, provinces, municipalities and cities) with a direct
voice within the EU's institutional framework.

 Established in 1994, the CoR was set up to address two main issues.

* First, about three quarters of EU legislation is implemented at local or regional
level, so local and regional representatives needed to have a say in the
development of new EU laws.

e Second, there were concerns about a widening gap between the public and the
process of European integration; involving the elected level of government closest
to the citizens was one way of closing the gap.

CoR local event 2023 A.Jaadla


https://en.wikipedia.org/wiki/European_Union
https://en.wikipedia.org/wiki/Institutions_of_the_European_Union
https://en.wikipedia.org/wiki/Law_of_the_European_Union
https://en.wikipedia.org/wiki/European_integration
https://en.wikipedia.org/wiki/Citizenship_of_the_European_Union




CoR opinion

,Smart, sustainable and affordable housin
as a tool for local authorities to face multiple
challenges ,,

Working document

First discussion and adoption of the draft opinion at
the COR COTER meeting on 9 February 2024;

Adoption at the plenary session on 17-18
April 2024 (date to be confirmed).



, Smart, sustainable and affordable housing
as a tool for local authorities to face multiple
challenges”

Housing policies have varied traditions across
member states and having as detailed as
possible picture about the key challenges,
solutions and best practices will be
paramount in framing this opinion.



one priority of opinion - Renovation,
modernization, energy efficiency, digitalisation and
smart homes:

* Share experiences and initiatives related to renovating and modernizing housing
stock to meet sustainability and quality standards.

* Share information on energy-efficient housing solutions, policies, and
innovations that have been implemented in your region.

* Are safety concerns being addressed before/during renovation and are seismic
upgrages,?ﬂooding risks etc being considered alongside energy efficiency
upgrades:

* How is digitalisation helping achieve carbon emission reductions?

* Are the smart home solutions worthy of a streamlined public support and a
wider rollout?

* Does your city or region have a specific body or lab to promote these solutions
and what are the results?



.. Estonian experience - providing innovation for future
... deep renovation - using additional prefabricated
insulation elements DRIVE 3 -
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e ThankYou ! ©
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THE CONCENT OF ZERO Research Institute Built Environment of Tomorrow

ORM

Post Fossil
vsics= Built environment

Ronald Rovers,

Lectures, workshops, masterclasses, research.

PEOPLE e
VS SBScentre/RiBuilT research, owner

~ RESOURCES ex-Fellow TUE fac Built Environment

www.ronaldrovers.com www.ribuilt.eu

:
RONALD ROVERS







People vs Resources, ch.1



A tropical beach resort,
without beaches and
without tropical forest.




PPP;:
People depleting Planet making Profit:

Using fossil Fuels.



We focus on just one of the side-effects: ... CO2

test3
Reduction approach:

180 Every year, a litlle bit less
emisions (supposed).
160
NL: 170 Mton /year
140
Every year 5 Mton less,
120 would imply O after 35
years
100
RED/IAAR  Problem solved, it seems.
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However there is a
maximum budget of CO2
emissions, to have a
chance to stay below 1,5
degree.

2500

000 Its not about reduction, but
about adding up...

(Same graph, scale
increased)
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1000
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This is what really
happens ,
cumulative there is
a huge increase
Despite reductions,
and after 5 years
the budget is
depleted, and 1,5
degree out of
sight.

( Which is about
now, for NL.)

(756 Mt — (2018)
fair share for NL
with 1,5 degree
and 66% chance).
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All transition scenario’s are realized with
continued burning of fossil fuels.

So imagine : tomorrow we stop with fossil
fuels: whats possible then?

Knowing this, we hould optimze already for a
world without fossil fuels.

Post Fossil



Post Fossil:
Is living from the sun.

Only.

And the land
to capture-convert-store it



Its about OE , EE and CE
Operational, embodied and circular energy

_ Living/Building within the
Circular Energy potentials of natural

resource cycles, the yearly
additions to the system.

T

Operational
function E
nergy

A

Embodied Energy



Circular Energy:
All resources are renewable.
Only time range differs
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Flow rates of resources, MAXergy 3.0, in “ Embodied Land: ha-year”

EE range /kg CO2 effect CE range (in EL)
(raw mat.) (current net)

1. Regrowable
resources
(‘biobased’)

Streaming
resources
(‘renewed,
flowing’)

[l

Sluggish

resources (‘not

renewed’
extreme slow

forming,
depleting)

i ‘Manmade’
resources
(inorganic. Not
flowing)

(land-sun-- wood,
labor bamboo,

hemp fla,

veggies,
rapeseec
etc

Loam,
sand,
pebbles,

Erosion-
gravity-
labor

rock storje,

Earth fysics ores,

energy- mineral,
labor metal,
fossil
energy,
Energy Pvc, ppe
chemistry

normal:

2-20 ton/ha-
year

Low:
1-2 ton/ha-
year

q)

Extreme Low Hi

0-1 kg/ha-

year

Very low: Hi

<1 kg/ha-
year

E nergie input
ri\w material

verage

0-10

5-30

20-220 MJ

60-140

Negative- CE equals
neutral growth speed
tbd

Neutral- little Loam:

positive* Gypsum: 0,5
0,5-4 kg/kg  m2-year/kg
biodiesel
Positive Iron:
3-30kg/kg  ~100 ha-year/kg
copper:
~ 400 ha-
year/kg
Positive 3600 ha-
9-20 kg/kg  year/gram
(oilbasis)

https://iopscience.iop.org/article/10.1088/1755-1315/1078/1/012125/meta



THE CONCEPT OF ZERD




O THE CONCEPT OF 2ERD

Q ARM CHAIR

The ultimate goal for almost anybody who shapes trees, the
first of these Arm Chiairs was begun in 2012, and they have
been lovingly cared for and subtly refined from that day. Soon it

will betime for our first mass chair harvest.

This product takes approximately 7 years to make.
Probable delivery if ordered this year is 2024, but could be as

early as 2023, or as late as 2026.

joy]

LSO R nRT ey RY UE, G o NOSUPEIETAE L U e
currentyy © 27 STOCK re-greers-are avail

& re
FOHS: ProOGuUCL ISTEL Y OUL 0 SLOCK. |

contact us at enquines@fullgrown.co.uk or via cur contact form

SKU: N/A Category: Chairs

7 year x 2 m2 = 14 m2-year =
‘Embodied Land’



Translated into Resource flows per capita for ‘the island NL’

Available land in NL=0,2 ha pp
Cat 1: wood: 100 kg pp per year

Cat2 loam/brick: 200 kg pp per year

Cat 3: oil: 0,000054 gr pp per year
iron: 0,14 kg pp per year
Cat4: n/a -

That is the yearly budget per capita to live from....



A steel bycycle

iron: 0,14 kg pp per year
Assume a simple bicycle weighs ~ 10 kg of steel...

it takes 71 years to collect the material...

Or ‘ to restore stock’
That’s ‘ a whole life steel share....



Non
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The
resource
cycle
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The
resource
cycle

Operational S
energy ¢ o}&b s

Embodied energy A
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Linear delaying -reducing speed and volume)




The
resource
cycle
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New buildings

Leading to 3 conditions:
1- regrowable (biobased) and streaming resources

2 - a building should last longer as the resources need to regrow/restore.
3 — House should in any case last much longer as 50 years-eternal.
growth is only possible if future generations profit from previous invested
resources. A generation is 50 years ( ~20-70 years): when a newborn
does not need to invest in a new house, but can profit from an existing

one.

Implying also:
4 Installation poor design, and even without heating.

5 Built only along existing roads! :
(infrastructure investment impact is as high as building, per m2)



Post Fossil:
compare concrete with wood

15m3 =
3ha-year yield

+ O rest value
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House iOO m2
100% Biobased

Material: 1600 m2 50y basis
Food: 300071000 m2
(closed cyle agro)

Energy 23 m2/3000m2 (PV

incl.CE)

Water 100 m2

RiBuIIT

THE CONCEPT OF ZERD




Biobased (Vegetarian) building

. Natuurhuis van stro
Eerste prijs

‘Ballast Nedam
natuurhuis’:

Strotec

* Energiepositief (+26%)
* 96% biobased

* 90 ton CO2-opslag

* 50 ton CO2-verdringing

https://youtu.be/RgOZ-uHFB1lI



Installation-poor building

Office and houses in Austria g
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Existing stock:

1 Never demolish anything anymore. ( unless dangerous)

2 reduce heated area. ( less energy, less materials, living
with the seasons)

3 apply targeted measures, biobased....!

Whole make over is not optimal, from energy and
materials use impact, but also not from stock
management.

4 split houses, living smaller.

5 Minimal installations



Change how we evaluate buildings...:

Some lessons | took from recent research and work in IEA Annex: A72:

— focus on embodied energy (embodied land), not CO2 for
optimisation

— forget EOL, impact is now. Mainly from Embodied energy.

— measure absolute impact today, not reductions and not LCA
—recycling is not impact free... Only if materials have been
restored/regenerated

- system border to evaluate should include infrastructure and energy
supply system.

— (more) new technologies only possible with more fossil/CO2



Its

land-time of resources:

How much resources can the earth-solar-
biomass system deliver
per unit of time and land?

L -

S S ——

S e —

~ main converter.



CO2 lockdown?
Not if, but when!

! /
( current installed output from renewables)



Post Fossil:

Our future is in the past...

consumption

Worldwide consumption
of fossil fuels

-2000 -1000 0

1000 2000 3000 4000
Time (year)

5000

Courtesy J.Kimman/R.Rovers
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Energy neutral: operational energy OE
Climate neutral: OE + embodied energy OE + EE

System neutral: OE+ EE + material depletion (CE)

Energy and materials are always related and combined :

- More materials = more energy, and
- restoring material stocks require energy (CE)



Reinventing our built environment

ORM '
OLLOWS
YSICS

Just a few consequences:

Minimise new construction
No more high rise
No more aluminium, and phase out steel and
concrete
Reduce living space per capita
Avoid energy demand as much as possible
Use only biobased materials
Only 1-way roads, and semi-paved if possible

Reinvent buildings ( and lifestyles !)



2226’ office, Bregenz Austria

Installation-poor building



CO2, ok. But then: what about resources?

Circular building ?

Is only half the story ....



resource
discrimination

The circular economy movement is trying to
i'T institutionalize this approach. But its misleading

50 YHE CONGERT OF 2ERD






THE CoNCENT oF 26RO Research Institute Built Environment of Tomorrow

o~ The richer the people,
Fouows the poorer the Earth

YSICS

Thanks for your interest!

Ronald Rovers,
PEOPLE Director SBS centre / RiBuilT

VS Fellow Professor TUE fac Built Environment
~ RESOURCES

Masterclasses, research, guestlecturing, workshops
Blog: www.ronaldrovers.com, office: www.ribuilt.eu




EU funding opportunities -
Contributing to a sustainable built
environment

Drive O Final event

: Ana Sin Bagiiés
e Project Adviser, LIFE Energy & Climate,
CINEA - Climate Infrastructure and Environment Executive Agency

Eurapenn Climote,

Emdronmant




Renovating buildings for greener lifestyles

40%

of energy consumed

36%

of energy-related
greenhouse gas emissions

Renovation is key for of buildings, for bringing
down emissions and for reducing energy bills. In addition, renovation
and economic growth.

The strategy aims to double the annual energy renovation rate by
2030 and to foster deep energy renovations. 35 million buildings renovated.

Revision of the to reflect the higher
ambitions and more pressing needs in climate and social action.

European |
Commission




European Climate, Infrastructure
and Environment Executive Agency

CINE

CONNECTING
EUROPE
FACILITY 2
Transport and
Energy

HORIZON
EUROPE

Climate, Energy
and Mobility

© European Union

©

RENEWABLE
LIFE ENERGY
PROGRAMME FINANCING
MECHANISM

LIFE
Clean Energy
Transition

European
Commission




LIFE Clean Energy Transition

* Direct support for the implementation of EU energy policies and legislation...
« Create market and regulatory enabling conditions for the clean energy transition
« Improve governance and capacities/skills at all levels
« Mobilise investments and improve access to finance

« Develop and replicate best practices

=s @
 Defined main intervention areas... [é%" _u_lﬁ %Q []5 @% [@;ﬂ

« Annual calls for proposals (opening = spring)

* 95% co-funding
* Projects indicative budget = 1.5 - 2 € million

« Consortia: Most topics minimum 3 eligible countries, some topics national/regional focus

https://cinea.ec.europa.eu/life/clean-energy-transition en

European |
Commission



https://cinea.ec.europa.eu/life/clean-energy-transition_en

LIFE Clean Energy Transition (CET)
Sustainabillity in buildings — Funding areas examples

B | enercY el Wy _
EFFICIENCY 4 | o ﬂ '
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ﬁlmano © ShutterstocKsby Gorodenk%ff ,

Deep renovation  Data and tools ~ Smartbuildings  Build Up Skills
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A© Shutte

(NZEB, ZEB) and services
© Miguel Brlnspash erstockepyEATdrey—Popov
Project development Support services Consumers Policy
assistance for renovation Implementation

- European
Commission



https://unsplash.com/@mbrunacr?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/silhouette-of-personr-TzVN0xQhWaQ?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash

LIFE Clean Energy Transition (CET)
Sustainability in buildings

BUILD UP EU Building Stock Observatory

* The European portal for energy * The European repository for data and
efficiency and renewable energy In Information on the EU building stock
buildings

Key data and indicators, infographics,
« Arepository of tools, and a source of data mapper, country reports
updates and news

. . . https://enerqy.ec.europa.eu/topics/energy-efficiency/enerqy-
* Disseminate project results! efficient-buildings/eu-building-stock-observatory en

https://build-up.ec.europa.eu/en/home



https://build-up.ec.europa.eu/en/home
https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/eu-building-stock-observatory_en
https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/eu-building-stock-observatory_en

Horizon Europe — Cluster 5

HORIZON-CL5-2024-D4-01-01: Low-disruptive renovation processes using
Integration of prefabricated solutions for energy-efficient buildings (18 April
2024)

HORIZON-CL5-2024-D4-02-01: Industrialisation of sustainable and circular deep
renovation workflows

HORIZON-CL5-2024-D4-02-03: BIM-based processes and digital twins for
facilitating and optimising circular energy renovation.

HORIZON-CL5-2024-D4-02-04: Design for adaptability, re-use and deconstruction
of buildings, in line with the principles of circular economy.

*

Sl  European |
Commission



https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl5-2024-d4-01-01
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl5-2024-d4-02-01
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl5-2024-d4-02-03
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl5-2024-d4-02-04

For more information...

e FunFjlng & tender oppoﬂunltles

Commission |1 Single E 3 Inter (SEDIA)

Funding and tender
O p p O rt u n Itl eS p O rtal Find calls for proposals and tenders

SEARCH FUNDING & TENDERS v HOW TO PARTICIPATE v PROJECTS & RESULTS WORKASAN EXPERT SUPPORT »

CINEA’s programmes,
projects, events

NOt applyl N g ? 5 | S | Fundlng & tender opportunities

commission | Single Electronic Data Interchange Area (SEDIA)

n u ]
Reg ISte r I n th e expe rts #A HOME SEARCH FUNDING & TENDERS v HOW TO PARTICIPATE v  PROJEGTS & RESULTS RIURELE SIS (ES a1
d ata b aS e I Work as an expert

European |
Commission


https://ec.europa.eu/newsroom/cinea/user-subscriptions/2180/create

@CINEA_EU

LIFE Programme:
CINEA - European Climate, Infrastructure

and Environment Executive Agenc X m °

CINEATube

© European Union 2021

cinea.ec.europa X CleanEneragv EU
X
>

N
Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of elements that are \\é European

not owned by the EU, permission may need to be sought directly from the respective right holders. Commission



mailto:ana.sin-bagues@ec.europa.eu
https://twitter.com/cinea_eu
https://www.youtube.com/channel/UCDic9AVxO1PP1SqoKbHMwrA/featured
https://www.linkedin.com/company/3034908
https://www.linkedin.com/company/3034908
https://www.linkedin.com/company/lifeprogramme
https://www.youtube.com/channel/UC-htisi9TeqdRkTTpNtznrg
https://creativecommons.org/licenses/by/4.0/
https://twitter.com/CleanEnergy_EU
https://twitter.com/LIFEprogramme
https://cinea.ec.europa.eu/life/clean-energy-transition_en/
https://cinea.ec.europa.eu/index_en

The built environment sector is ripe for a radical change.

EU: The European Green Deal & Renovation Wave

BuildUPspeed

. glga
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https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1596443911913&uri=CELEX:52019DC0640#document2
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1603122220757&uri=CELEX:52020DC0662

Projects in the spotlight

Featuring:

e AnaTisov - Drive 0 (H2020) - Accelerating deep renovation processes through the design of a
consumer-centred circular renovation strategies and solutions

e Melinda Orova - STEP-UP (H2020) - Making decarbonization of buildings a reliable, attractive investment

e Maria Founti - PLURAL (H2020) - Plug-and-use renovation with adaptable lightweight systems

e Jure VetrSelk - INFINITE (H2020) - Industrialized durable building envelope retrofitting by all-in-one

interconnected technology solutions

e Maria Sara di Maggio — BuildUPspeed (LIFE) - Promoting & implementing industrialized renovation
solutions

e Sebastien Delpont - Giga Regio Factory (LIFE) - Market uptake and factory development for more
affordable Net Zero-Energy renovations through industrialized solution packages

Want to know | agree with..
more..

y . T \ o
- ee DRIVE 0 Step@"j PLURAL [[ = J1 INFINITE e ;ggt'g,y

BuildUPspeed


https://www.drive0.eu/
https://www.stepup-project.eu/
http://www.plural-renovation.eu/
https://infinitebuildingrenovation.eu/
https://buildupspeed.eu/
https://www.buildupoffsite.com/nl_BE/giga-regio-factory

Coffee break and exhibition
'Projects in the spotlight'’

See you back in 30 minutes

Drive 0 Final Symposium and EU Clustering Workshop



2nd session:
Experiences from the projects

to revolutionise construction

Drive 0 Final Symposium and EU Clustering Workshop




H2020 DRIVE O:

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

A closer look at technological advancements in sustainable construction

John van Oorschot, dr., ZUYD




About industrialization in construction & renovation

 Industrial (house)building aims at raising efficiency, customization and
sustainability by rationalizing the construction process through the adoption of
production technologies and methods found in highly industrialized mass-
production industries

¥

* Industrial housing system (IHS): the application of mass-customization principles
to construct or renovate housing

¥

* |IHS involve on- and off-site production methodologies within a controlled
environment, and delivered through a well-coordinated integrated system

Van Oorschot, J. A. W. H., Halman, J. I. M., & Hofman, E. (2019). The

m continued adoption of housing systems in the Netherlands: A multiple case
DRIVE w study. J. Constr. Eng. Manag. Innov, 2, 167-190.




About industrialization in construction

However,

Despite the reported benefits, many industrial housing systems are hardly applied
beyond their demonstration status across a range of subsequent projects: the
history of IB is rich in examples of failures

DRIVE @ Source: http://www.ncc.se; husfa468.jpg (468x%527) (wordpress.com)
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https://betongelit.files.wordpress.com/2007/11/husfa468.jpg
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About industrialization in construction

Establishing a successful IHS:

1. The first stage: A process of product & process standardization
* A Project-Independent Coalition with Preferred Subcontractors and Suppliers
* A Standardized Development and Production Process
* A Stable Production Team in Terms of Composition and Members
* A Well-Considered Balance between Regionally and Centrally Directed Activities

2. The second stage: Standardized variety
3. The third stage: Differentiation

4. The fourth stage: Service orientation

Van Oorschot, J. A. W. H., Halman, J. I. M., & Hofman, E. (2019). The

m continued adoption of housing systems in the Netherlands: A multiple case
DRIVE w study. J. Constr. Eng. Manag. Innov, 2, 167-190.




About industrialization in construction

Preconditions to establish a successful IHS:

1. Evolutionary process (in contrast to revolutionary!) to establish both market and
industry maturity = from a focus on standardization, to standardized variety, to
differentiation, towards the inclusion of a service orientation.

2. Adherence to the principles of a territorial (local) economy

3. Coherent organization and management of the successive stages in a housebuilding
process: a well-coordinated planning and control is needed that integrates the
interrelated processes of design, manufacturing, (on-site) assembly and other related
processes such as procurement, sales and marketing

4. Importance of maintaining a cost leadership position in the market and to keep pace
with changing market requirements by further improving and developing the existing
housing system

Van Oorschot, J. A. W. H., Halman, J. I. M., & Hofman, E. (2019). The

/\, continued adoption of housing systems in the Netherlands: A multiple case
DRIVE w study. J. Constr. Eng. Manag. Innov, 2, 167-190.




About industrialization in construction

2023

The promise of scale and scope is not enough!

2003

400,000

2013
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About industrialization in construction

Industrialization & deep-renovation

Local pop-up factory concept

A factory in the district itself for the
time of the district retrofitting
program. The factory will produce and
assemble industrialized prefab
building components that will be
installed in the deep-renovation
projects.

DRIVE « )




About industrialization in construction

Industrialization & deep-renovation

Local pop-up factory concept

* Implementation and the success of
this concept highly depends on the
maturity and the readiness of the
local or even national markets.

* The implementation can differ in a
wide range, from pop-up services to
fully operational pop-up factories.

DRIVE « )



About industrialization in construction

Factory
scenario

Value case

DRIVE « )

Mobile on-site factory

Temporary mobile
production facility
suitable for situations
with long distances as
well as a many
transports or high
guantities of materials to
be shipped from and to
the construction site.

Satelite factory

A temporary set-up of a
central production
facility providing
specialized knowledge,
skills and equipment to
small scale local
production facilities or
construction SMEs
operating at large
geographical proximity

District factory

'System integrator’
bringing together
stakeholders who are
not accustomed to
working together in a
coordinated way across
multiple projects within
a particular geographic
area or district.

Assembly factory

The assembly factory is
oriented on assembly
and service provision of
standardized semi-
finished deep-
renovation components
manufactured off-site at
different geographical
locations.

Service factory

The service factory acts
as an intermediary
between homeowners
and suppliers of deep-
renovation technologies,
providing access to
local communities for
suppliers to sell their
products and services.




About industrialization in construction

Service factory

District factory Assembly

Satellite factory

n-site factory

Mobile o

assembling

91IS-}J0

91IS-uUo

Manufacturing
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1) Mobile on-site factory

* T.A. Edison’s patent voor een ‘process of constructing concrete buildings’ (1917)

QJB;IEMCEHaMrete Ideas About Listening To Music | 100 Years Ago Today (wordpress.com)



https://100yearsagotoday.wordpress.com/2012/08/02/edison-has-concrete-ideas-about-listening-to-music/

1) Mobile on-site factory
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https://www.zuid.ballast-nedam.nl/projecten/t-ven/
https://www.eib.nl/pdf/de stroomversnelling.pdf

3) Assembly facto
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https://www.zuid.ballast-nedam.nl/media/238625/g2hp1709050177.jpg
https://www.zuid.ballast-nedam.nl/projecten/t-ven/
https://www.eib.nl/pdf/de_stroomversnelling.pdf

4) District factory

| Openings Facade Roof & facade
|

Mass-customization

DRIVE « )



5) Service factory: woonwijzerwinkel.nl

 Collective purchase (Solar technology; insulation)
* Building scan

* Energy coach

* Demonstration

* Intermedian activities
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5) Service factory: uptempo.nl

DRIVE &,

uptempo

Woningen

150+ innovatieve

oplossingen om woningen

te verduurzamen

v geselecteerd door experts vinspiratie zonder winstoogmerk +/10.000+ gebruikers

Kies je categorie

Zoek ... Q
Filter je resultaten:

Woningeigenaar
Collectieve particulieren (109}

\Woningcorporatie (144)

Nieuwbouw/renovatie
Nieuwbouw (104)

Renovatie (149)

@ Woningen

Bekijk 160 innovaties:

Dit zonnebeilersysteem werkt als e
zonnecollector en opslag op de nok &
van het dak

SUNRIDGE

De 3unRidge is een uniek ontworpen zonneboiler
systeem, Dit systeem kan door middel van
zoninatraling warm tapwater voor woningen

Utiliteit Over deze website Contact

Dit innovatieve systeem combineert =
dakramen en zoennpanelen

DAKKAPEL SOLAR

De LUXboX Dakkapel Solar is een dakkapel met
geintegreerde zonnepanelen, Het plaatean van
een dakkapel gaat normaliter ten koste van het

Verdiepende confent

Deze vloerverwarming met snelle

o
reactietijd kan ook koelen -

HEATNET

Droogbouw vieerverwarming van Heatnet is
floxibel tospasbaar en te koppelen aan diverse
duurzame bronnen en lage temperatuur aystemen.




Traditional Supply Chain Set-up

Impact of modularity on the traditional supply chain

End-user / occupier End-user / occupier
Building owner Financer Building owner < Financer
. ) (Project)
(Project) developer ' Architect developer | ———————— |
T | [Architect / Industrial
T T | | designers I
System integrators Builders I T |
Builders ' Advisors | I
T | Advisors |
f = i
Wholesale
Wholesale T
T Producer and assembler
Producer and assembler elements

elements T
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Producer components

T

Resources

Producer components
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Resources
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I I |
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RETAILER

MARKETEER

BUILDER / INSTALLER




About industrialization in construction

1. Megatrend Sustainability: reduction of transport and therefore CO2 emissions
2. Rising logistics costs: reduce physical transports
3. Individuality and mass customization: individual products

4. Democratization of Design and Open Innovation: Involvement of the customer
in product development

5. Proximity to the market and point of consumption: Just-In-Time delivery and
shorter delivery times

6. Production at the place of critical resources: e.g. raw materials or highly
qgualified human resources

7. Regionalism and authenticity: Authenticity in special cases

DRIVE « )



Type of barriers | preconditions

1. Construction proces

DRIVE « )

2. Cost / value

6. Industry & market
culture (client’s desire,
negative stigma’s,
unfamiliarity, lowest
cost orientation)

3. Expertise, skills &
knowledge

4. Logistics & site
operations

8. Other




v4 Thank you for your attention.

ooo
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Any questions?

Feel free to contact us later.
John van Oorschot, john.vanoorschot@zuyd.nl
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Coffee break and exhibition
'Projects in the spotlight’

See you back in 15 minutes

Drive 0 Final Symposium and EU Clustering Workshop



State of the market &
perspectives for
improved policies

Brussels, 15/11/2023
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S Energy retrofit of buildings: the most underinvested key leverage of the
climate transition: hype is not here, yet

e Obama’s Why More Women Can Richard
a5

The Democrats’ dim prospect e ‘
Fun with non-fungible token: 3 a Working-Class AneChoo ing Branson Save the
Th e . How to make vaccine passports work Woes Alrline Industry?
E C O n 0 m 1 S t In praise of a pyjama revolution
OCTORER T -NOYIMIER 5TH 221

ELECTRIC CARS,

- COP-out ~ Howto Win
e ﬂ[l/ﬂlllilllf/ '

The War
On Global
Warming

BY BRYAN WALSH

IS HERE

Where is the cover on building energy efficiency, which is 40% of the problem ?
9/
energie &
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S Investor disregard funding solutions providers for decarbonization of the
building sector and that must change

Emissions vs green investment

B Mobility and transport Industry and manufacturing and resource management
M Food and agricutture 1l Energy Built environment
100% —
16%
80% —
29%
60% —
20%
40% —
14%
20% —
21%
0%

Share of global emissions (2016) Share of global climate-tech
venture investment (2013-H1
2021)

Note: Figures may not sum to 100% due to rounding. Emission data is allocated to the end sector associated
with emissions. For example, energy use associated with mobility is allocated to mobility and transport rather
than to energy.

Source: PwC State of Climate Tech 2021, analysis of Dealroom data

The success of a green renovation wave can not work in just financing the “demand” but also
focusing on investment in the “offer”. Tech innovation for energy efficiency lacks investment
S’/o(5
energie ~
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S Deep energy retrofit being expensive is a fact: not a fatality. Let’s work
on making cheaper deep energy retrofit a reality

Stop thinking we should choose between « a few deep energy retrofits » or « many
light energy retrofits ». Many affordable deep energy retrofits is the way to go

Q/o(5
energie ~
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> Why should construction & retrofit remains under efficient ?

L DD Productie

==

Many levelers for innovation and industrialization have not been activated
yet, due to lack of capacity of current player to organize it themselves
9/
energie &
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>

Ambitious and clear (zero pesticide) : a
success even is more expensive

(ERTIFIE

AGRICULTURE
BIQLOGIQVE

Less ambitious and less clear : did not
work well even if less expensive

—
-

LS lﬂ
sacultare

Dare to have a simple, radical and warranty on the right market
to activate a demand: toward Net Zero Energy Retrofit

-

, I%‘\

Energy Performance
Contract with 30 years
warranty

@F

Retrofit time I|m|ted
causing to use prefab

Appealing solutions
for desirable homes
and happy tenants

Net Zero energy: 70%
energy decrease & 30%

EE=
qp.

Business model with
energy bundle to
repay investment

‘*v* l%

One « integrator »

company responsible for

\ RAISONNEE solution renewable production the full performance
\_ J
Promoting NZEB retrofit in 1 step will not be the only way but should stated as a »
[ ] [ ] [ ] [ ] [ J [ [ [ O
“locomotive market” driving further innovation as organic food in agriculture  energie »
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S Aiming at aligning all stakeholder interests to make such a net
zero market segment emerge, adjusting to national contexts

Real Estate finance Energy finance
Finance Project integrator
Landlords 1 = Maintenors
\ PR I / = Builders
= Architects
Demand " en:reQa::‘ \I Offer « Engineering
> < = Distributors
‘\ -sprong, * Industrials
/ «_ _7 \
Occupants -f
Public authorities Manufacturers
Local National

Such an approach of publicly funded « intermediation of general interest » by a
market development team is an efficient & innovative public policy that support

innovation in matter of technology, finance, contract or social training %,
energie ~
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No long-term climate ambition will be reached if we don't manage
> to develop 20 to 35 % market share segment of A label retrofit

20
18
16
14
12
g 10 ]
£ E 8
o 8 g
o0 eV}
S 6 - °
s :
S 2 0 S 2
s 0 = S 0
A B C D E F G A B C D E F G
Etiquette DPE Etiqguette DPE

Let be realistic, technically no all building can reach technically B level, a

market segment of A level retrofit will be needed to compensate for that energlg/%%
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The technical market for such « off site » deep energy retrofit is massive
> : in France, about 15 millions housing could be retrofitted this way

. : 70\ ..including 22,8 millions with a need for
@ 26,6 millions housing analyzed... LI:‘iu retrofit* (~86% of the portfolio)
E=0 ENO
EnergieSprong EnergieSprong
‘ Retrofit ‘ Ready Retrofit
9,5 Millions 4,7 Millions
housings housings
9 private market & 0,5 M social housing 3 M private market & 1,7 M social housing

From theoretical potential to a mass market, steps are
9/

needed to transform the building stock at scale energie -
ressorts &° .  Sprong
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« Ready to wear » solutions are needed for an « extreme makeover » of
our building stocks at building & district level

>

LEAN, BIM and Off-site are among the key ingredients for a success, it will help to

retrofit more building, faster & to integrate new workforce (including women)
energie >

ressorts %‘ 1100 %Oos;prong



S More integrated solutions, going off-site with prefab facade, roofs &
energy systems offer interesting perspectives

e
n*
AR

Switching from 15 to 3 integrated suppliers for providers delivering
performance to end user / building owners

o,
energie >
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S The idea works in different EU countries, with many various suppliers
and many housing organizations involved

Over 10 000 housing retrofitted* Price curve going down but still expensive

NL: > 7.000 homes

DE:>500 homes

IT: >5 homes

We need more volume, more volume & more volume to carry on development

FR:>2.500 homes oz

100 006 €
000

0000 E

UK:> 300 homes e

INDIVIDUEL - Evolution des prix conception + travaux - Hors travaux non EnergieSprong

PROJETS PILOTES : 1300-1400 €/m?

.
1 EN COURS : ENV. 1000 €/m? PROJECTION
[ / CONCOURS : T
-l- ENV. 900 €/m* my Al
e A/ \\ : : | ¥ g
Dizaines de logements 100 logements 500 logements

Energiesprong France cost-quality-impact observatory, 2021

in a stable & supportive environment. Rome was not built in a day

r e S So r'I' s %ﬂ *: figures compiled by the Energiesprong mov1€1n§ent for Net Zero industrialised retrofit

o
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S A few different standard to apply as long they are strong and different
solution mix are possible: 50 shades of industrial deep energy retrofit

Q/%
energie ~
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It is not just about random volumes, typology matters. It is time to think
building portfolio and to deal with higher investment acceptance

@ Maison individuelle

3 typologies de maisons construites entre 1945 et 2000, représentant 60% des
consommations énergétiques finales tous usages des maisons individuelles

2 & " A -

M e 1w b 1l M bandi * O
Nombrs et S cur la pare cocial 3 8
= = =
o G o a e 75000 soit 17% 100000 s0it 22% 275000 soit 51%
Nombrz et % sur le parc residentiel =
st eateia TSR 008 =T.5Msoit T5% =650 000 selt 6% =1.5 Msoit19%
Etévation RDC ou R*1 Rt1 généralement RDCcuRel

Toiture Inclinde, double pente Peuinclinde, double pente Inclinée, double pente

88 ) Logement collectif

3 typologies de batiments construits entre 1945 et 2000, représentant 75% des
consommations énergétiques finales tous usages des logements collectifs

[ & i

(salésurlo parcele

Nombre et % sur le parc social

construit entre 1945 et 2000 =100 000 soit T% =150 000 toit 5% =2.5 M toit 82%
Mombra ot 9 cur la parc résidantiel .
e it entre 1945 et 2000 =800 000 s0it 14% =600 000 soit 10% S4.4M s0it 76%
Elévation <R+4 <R44 SRS
Toiture Toiture terrasse Toiture terrasse Toiture terrasse

Coiit global sur 30 ans en individuel - pour la typologie de référence - hors travaux hors EnergieSprong

Anoter: entretien 3 minima : scénario non canforme avec la Stratégie Nationale Bas

-EHT,"Iogemenl 200 000 € HT Carbane (parc au niveau BBC en moyenne en 2050). De plus, les locataires voient

leurs factures énergétiques fortement augmenter ainsi que leur confort thermigue

| | r.rqp peuaméliord, ce qui enL‘raine de hauts risques de va_calnce locativeetd '|rn|I:ay\e's
S | ‘:::aif:téiﬁlié évalués ici (car dépendant de caractéristiques locales) mais qui
1254000 [r—

e BN 120000 €HT EnergieSprong peut afficher
le meilleur coiit global

75000

C— Revenus liés 3 la revente d'EnR sur 20 ans
25 000 =3 Coiits d'exploitation

[ Facture énergétique

. i s e . - =3 Colts travaux

Sk Reconstruction Entretien a minima  Rénovation BBC ki
-£)

neuve (RT 2012) Energie&pmng =@ Coiit global sur 30 ans

Y Ce prix n'est pas le prix minimal sur le long terme : il peut étre amené a évoluer encore a la baisse au-deld des deux années a venir,
# Prix conception + réalisation, excluant les travaux hors EnergieSprong

’ Energiesprong France cost-quality-impact observatory, 2021

CFO have to rethink their analysis in a post carbon world to be able to afford more
than a few prototypes. Organizing & financing the replication is the challenge now. o,

Financial regulation & habits of real estate has to change energie

S

Ha > sprong



S Future is thinking regional catalogs for dozen of thousands
deep enery prefab retrofit to be delivered in every region

Future Factory propositio Inside

With theadis ncLiation Tom Bhe nede™

Ranouaton T7ough new 0o, poct-nsulston and snary module

50,000 households in S years
out of energy poverty with
an industrial approach

Cocs not mest sandars

st g3 W0

5V20
W45 years
Oenesl Fromet an: cmaizater: couts
o Foot slement (Ro > 6.0)-
Faode g oavity wal (Re +4. 1,8} for!

st Tacae, Nemse wicviconrs i glorss] an

FI FACTORY ZERO (N Re Panels Moikseavrasma < ithodzeld=rop  Brightlands #;.m,,,..m..

FAAN UM ¥oN  TUeZ oo fUDOR  Fam
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S Different market maturity in different EU countries, the
challenge is to accelerate strongly these development

Maturing market

Scale of
development

»

Deployment

Scale-up

Early days Thousands
housings
Dozen
housings

I—__> Market
[

maturity

—A 1

Challenges are different at different market development stages, but this is EU
beauty, some are paving the way for us to smartly copy / paste

ressorts &° .
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S Some EU schemes as LIFE, Horizon or Interreg North West Europe
have funded early innovation effort (social, financial, technical)

1. Setting open source tool for 2. Total solution integrator 3. Industrialisation Giga g I g a
better aggregation strategies accelerator Factory Kit
T & s | reglo
aias & = an \\ & {(B] ol ~ A factory
/ﬂ\ w o krr ﬂ&/&& by energie
— & ﬁ& ‘= 3 sprong
Al & I st ))&t |20 ) & )
& | . = | g A
HE ﬁ i} ﬂﬂ ﬂ ' % Eﬁ i - E& i Eog%n;(g
Hmk Hi pp— i U
N = Tl eS| =
A A & An | B\ -
ﬂ “ - - I m EE /J \\ ___________ / ressorl-s %‘

Example of Giga Regio Factory : with Build Up, Housing Europe & Ressorts as partners (among others)

Among these projects: LIFE Giga Regio Factory, Energy poverty 0, COSME Reno, Street HP

Reno, Interreg NWE Circular Reno, Indu Zero, E=0, MustBe 0... Horizon Transition 0 »
%

energie ~
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S Jumping from 10 000’s to million’s is our challenge. New frontiers
are to be explored to succeed and move forward

France in 1900 for cars EU in 2023 for Industrial retrofits

17 000 cars 10000 homes

TR Sontl idatdéclarail n'avoir pas besoin,

N OUT NOUVEL IM-

POT FAIT TORT
*Q‘x AUX TRAVAIL-
> B\

LEURS MODESTES.
. Il y a cependant quel-
. que chose de plus sin-
4 gulier encore que cette
(W anomalie d'un Parle-
| ment fait pour pro-
[l 1 tger le contribuable,
B ct semployant & le
@ | dévaliser @ clest le
(4 sentiment au nom du-
uel il le dévalise!
r cela se fait au
Chituc i 2 it
Chaque fois quiil s'agi
d'aug?ngnm lg'e charail;
qui pesent sur tous les
citoyens, on inyogue pour
i e fa{re les grauﬁ senti-
rits at Ao cnlidarité cacialea.

Then it jumped into millions Now to be organised to jump into millions

That new level of development of the industry needs different public policies: it

proves to be efficient & working well, now need to change pace .,
energie &
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S EU is already active on building retrofit, the point is: how to improve the
split of money injected & other policies to support industrialization

~

What EU mirror of IRA for industrial

#Renovate2Recover

RENOVATE (LRGP R
e 2 = o
- retrofit market players ?
< y R b Spaahalder Piatfon )
AV
(Q\l ’ AP
0\%/ s P o ke P

o eoga” BRIEFING (N
B v Requested by the ECON Committee \‘S‘-__..“"-"é-
& » 5. 1 European Parliament

P Co
®x i
.“ l % A ) I'"
o i & DG Erx Yy "‘f'. ;
/ Cal r'-‘.ﬂ e,
o~ P o s ! H
/ L i P . &% EU’s response to the US Inflation
P o v 4 \ u o
/ c o "~ : ¢ ~ .
/ o = - : i
/ f &, 5 = Y % _ Reduction Act (IRA)
‘(,' 51 - % \.
/ 3 % '~
\-Q"é > ] The US Inflation Heduction Act [IRA) of August 2023 is a budget reconciliation measure comprising eight
<‘f‘¢' titles, which cover a very large spectrum of US policies. In essence, IRA aims to curb inflation and to invest
f f 5 — o into domestic clean energy production. The law represents the largest effortinto addressing climate change
"' 5‘ é‘ in US history. It aims to achieve a reduction of around 40% of greenhouse gas emissions in 2030 compared
f as 8 99‘96 to 2005. The IRA represents a radical departure from the politics of the Trurmp era and remains controversial
.’ g (§ 607 within the US political establishment. Outside the US, its resolute pro-climate aspects have been broadly
| & 2 hailed, yet a number of its measures, most notably local-content requirements (LCRs), such as ‘Made in
| 2 America’ requi for cars and E ies, have come under severe criticism,
This paper will concentrate on the IRA's main aspects that have sparked a severe trans-Atlantic dispute, and
I Pape e pa P!
v that might have consequences not only for the bilateral trade refations and a possible diversion of direct
€ 1 851 bl”loﬂ — foreign investments, but also on the possible re-shaping of EU policies, incduding a shift in the balance
TE [ = 3 ) »3 > between the Single Market and mdusmai policy. EU reactions will be outlined, such as the adaptation of
3 2 s ey rx 2% =2E State aid rules and the Green Deal Industrial Plan, Beyond US-EU relations, LCRs also have the potential to
23 gy =% f*bOUt c 6 10 bn {33A ) 157 Q\'.XU”'LG tO b(. <.|)L1‘lt on CI' mau’ 3\“0'\5 e \y | % % ; undermine the free trade prlnaples that are at the core of the World Trade Organisation (WTO).
-, ] ps R < =
= H o E X ® @ [
o [ o~ -5 " = = : L
] & EU FUﬂdlng fOf Energy Renovat'on Of BU[IdmgS P s US Inflation Reduction Act - A new paradigm

Successive LS administrations went in and out of international climate agreements, with President Clinton
signing the Kyota protocol, President Bush not pursuing that palicy, President Obama signing its follow-up,
the Paris protocol, President Trump reversing these policies, and finally President Biden opting backinto the

2021 to 2027

For instance, a support to the demand without strong standardized conditions
does not help to structure an industry and drive cost down. A different balance energ,éj/o%/
between offer / demand / inte1r15nediation to be also considered > sprong

e
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S For now, EU industrial strategy only cover 60% of our climate challenge.
Deep energy retrofit is missing

A new industrial strategy to set IPCEI to set to launch EU champions ?

- Euvopeh{x l u Engiish Search

State Aid: Commission approves up to €5.2 billion of public
support by thirteen Member States for the second

Important Project of Common European Interest in the
hydrogen value chain

Home > Industry > European industrial strstegy
European industrial strategy Page contents \l\ “PCEI Home AboutIPCEl TechnologyFields News Events Documents Accompanying Research
= X ¥
Tﬂp = —_—
Print friendly pdf X
2 PCEI .
Industrial alliances Cluster policy Energy-intensive industries Related documents Overview of the IPCEl on Batteries Work Streams
= Praas contact
European Raw Matertais Allance

RAW MATERIALS AND CELLS, BATTERY REPURPOSING,
ADVANCED MATERIALS MODULES SYSTEMS RECYCLING AND REFINING

S ) o7

Decarbonizing power (wind, PV), industry (hydrogen), mobility (battery): Great !
Building a deep energy retrofit industry should be the next step: support to heat

pump is good positive step but offsite integrated solutions to be supported too I
energie ~
ressorts %ﬁ 120 %.%sprong
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S Improved EU & national Policies are needed to support that
market scale up: toward demand, offer & market development

Axis 1: support to a standard Axis 2: simplify the support to Axis 3: support toan EU
linear growing demand market intermediation better industrial offer
* Lower borrowing rate for buildings owners ¢ Promote the “market development * Strong subsidy support EU
(with EIB?) going NZEB in one step team” model, acting for industrial champion for NZEB off
intermediation of general interest, as site retrofit beyond State Aide
 Temporal decreasing subsidies for it was made for One Stop Shop rules (IPCEI) to set gigafactories &
industrial retrofit as it was made with PV improved products
feed in tariff, praised as a good practice * Create stable ways to finance Market
Development Team over 5-10 years to * Lifting insurance barriers to have
 Mandatory NZEB % retrofit in energy avoid up and down a real common market for
retrofit target to activate a growing stable solutions for deep energy retrofit

demand (cf % organic food in agriculture)

Successful sustainable industries have benefited from combined support scheme to the

offer, intermediation (or standardization / grouping) and the demand .y
%

energie ~

ressorts &° o ~ Sprong



Soft power also matter: may-be it is time to go one step further in the
> New EU Bauhaus & organise an EU EXPO NZEB RENO exhibition ?

WORLD S FAI R

RUXELLES
1958

ressorfs %’

Expo Reno Universelle — Brussel 2025 ?

And then: Berlin, Paris, Milano, Rotterdam... ?

Showing and exposing on real sites in one city during 6 month solutions
from all EU and the world from NZEB deep energy retrofit

o

RINRRRR,

122
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Join the movement and help us go many steps further in that
move for more industrial deep energy retrofit

>

We want to make waves and support the Green renovation wave

o
. . . energie -
Email : sebastien@energiesprong.org 9

ressorts éﬁ . > sprong
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EU policies supporting the twin transition
of construction

Drive O Final Symposium and Clustering Workshop
Brussels, 15 November 2023

Philippe MOSELEY, Policy Officer, DG GROW Construction Unit



Policy context

Changing legislative
and geopolitical

European leadership context

Opportunities:
renovation wave, shift
to circular economy

Environmental
impacts of
construction

European
Commission




The EU construction industry ecosystem

9.6% of EU Gross Value Added (EUR 1
158 billion)

25 million jobs, 5.3 million firms
37.5% of waste generated (2020)
Half of resources extracted

Buildings: 40% of energy consumed

& European
— Commission
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Transition
pathway for
Construction

Transition Pathway (March 2023):
https://ec.europa.eu/docsroom/documents/
53854

* Co-created with industry, Member States
and other stakeholders

* Avision for the green and digital transition

e Recommendations of concrete action

Call for new commitments aligning with the
Transition Pathway:
https://ec.europa.eu/eusurvey/runner/Transi
tionPathwayConstruction Commitments

-~ European
-~ Commission



https://ec.europa.eu/docsroom/documents/53854
https://ec.europa.eu/docsroom/documents/53854
https://ec.europa.eu/eusurvey/runner/TransitionPathwayConstruction_Commitments
https://ec.europa.eu/eusurvey/runner/TransitionPathwayConstruction_Commitments

Construction Products Regulation revision

CPR review:

https://europa.eu/!Dy69p
]

Unlock growth and Improve Greening of
jobs potential competitiveness manufacturing

Sustainable built Circular economy Digitalisation of
environment construction

European
Commission



https://europa.eu/!Dy69pr
https://europa.eu/!Dy69pr

CPR acquis preparatory work

Implemented by harmonised standards to be cited in the Official Journal
Level playing field for construction products (no barriers to trade)
Regulatory consistency to guarantee healthy internal market

o | T -
o | Conoete morar amayron
D B e —
i1 | e et cupmen

European |
Commission
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B3: Repair

B2: Maintenance

B4: Replacement

Bl: Use

BS: Refurbishment

B6: Operational energy use

B7: Operational water use

AS: Construction
installation process

A4: Transport

A: CONSTRUCTION
PROCESS STAGE

| (HRUAPY

A3: Manufacturing

A2: Transport

By

ne

10§

Al: Raw material supply

A: PRODUCT STAGE

B: USE STAGE

P

| .
R b

C1: De-construction
demolition

C2: Transport

C3: Waste processing

C4: Disposal

C: END OF LIFE

LOADS BEYOND THE
SYSTEM BOUNDARY

Reuse, Recovery, Recycling potential

The stages in a building life cycle, based on EN 15978.
Source: JRC 2021 Level(s)

Whole life cycle GHG
emissions of buildings

Few EU level statistics & data

New policy area

Little experience in some Member States
and industry actors

Complex issue requiring joined up thinking

EU Roadmap to be presented in Staff
Working Document (spring 2024)

European
Commission




EU Taxonomy for sustainable activities

o
Purpose: &

* incentivise direct investments

towards “sustainable” economic 1
activities Climate change
mitigation

* create objective and transparent
criteria for financial institutions to

report on the sustainability of their @ .............

-
.
"""""

portfolios
=>» Mitigate market fragmentation, 4
. . Transition to a
create security for investors circular &conorny

€u9?>
-4

2

Climate change
adaptation

Pollution prevention

and control

EU Taxonomy: background https://finance.ec.europa.eu/sustainable-finance/tools-

and-standards/eu-taxonomy-sustainable-activities en

o

=
S

3

Sustainable use and
protection of water and
marine resources

_F

(=Y

\J

6

Protection and restoration
of biodiversity and
ecosystems

European
Commission



https://finance.ec.europa.eu/sustainable-finance/tools-and-standards/eu-taxonomy-sustainable-activities_en
https://finance.ec.europa.eu/sustainable-finance/tools-and-standards/eu-taxonomy-sustainable-activities_en

1 B L T = OSSOSO SO

1.1. Mamufacture of plastic packaging goods ... 2
1.2 Mamufacture of electrical and electronic equipment ... 7
2 Water supply, sewerage, waste management and remediation activities ... . 16
21 Phosphores recovery from wWaste Water ... e 16

22 Production of alternative water resources for purposes other than human

23 Collection and transport of non-hazardows and hazardous waste ... 19
24 Treatment of hazardoms Waste ... 22
25, Becovery of bio-waste by anaercbic digestion or composting ... 25
2.6. Depollution and dismanthng of end-of-life products . ... 27
27 Sorting and material recovery of non-hazardons Waste ... 30

(3. Construction and real estate ACtIVITIES ..ot 31“
3l Construction of new Buildings ..o 32
32 Benovation of existing buildings ... 37
33 Demolition and wrecking of buildings and other structures ... 41
34 Maintenance of roads and MIOTOTWATS ... ..o e e 44

\3.5. Use of concrete in civil BOSIMeering ... 4fj
4 Information amd COMUMMMEATION ... ..oiiie oo e e 50
41 Provision of IT/OT data-driven solutions ... 50
5 SBTVEDES .o iec et i et et e ces oo em eesso e e ems et s Saem £ e e £ st e s e emt e 55
51. Pepair, refurbishment and remamufactoning ... 55
5.2, Sale of B 58

I 53. Preparation for re-use of end-of-life products and product components ... 60
54 Sale of second-hand Boods . 63
5.5 Product-as-a-service and other circular use- and result-oriented service models ... 67

[ 5.6. Marketplace for the trade of second-hand goods forreuse ... 69

EU Taxonomy Environmental

Delegated Act

Annex Il (Transition to a circular

economy)

Legal texts:

https://finance.ec.europa.eu/publications/sustaina

ble-finance-package-2023 en

* %%

* Kok

P

European
Commission


https://finance.ec.europa.eu/publications/sustainable-finance-package-2023_en
https://finance.ec.europa.eu/publications/sustainable-finance-package-2023_en

Study ‘Measuring the application of circular
approaches’

Study aimed to identify to what extent companies in the
construction ecosystem are applying circular approaches in
practice

* A majority of companies (70%) are applying circular
approaches.

* Only a minority (38%) are measuring this.

« Recommended 19 indicators to measure circularity in
construction

e Drivers and barriers to measurement identified.

Final study report: https://europa.eu/!fJdBhh
Annexes: https://europa.eu/!gHKTfc

European
Commission



https://europa.eu/!fJdBhh
https://europa.eu/!qHKTfc

Study ‘Measuring the application of circular
approaches’

* Reused/recycled content (% by mass) (B)
Average age at demolition (Years) (U)

» Residual value per unit product/material
at end of life (euros per functional unit)
(P)

e Part of an Extended Producer
Responsibility system (yes/no) (P) \

Indicator level of
application:

* At concept stage: comparison of asset life
cycle assessment (kgCO2 eq/ m2/yr) (B)
* Realistic end of life scenarios developed

P: Product level
B: Building/asset level

End of life/

deconstructi
on (future
assets)

(ves/no) (P)

O: Organisational level
U: Urban level

* Designed for
disassembly/deconstruction (% reuse

* Construction related waste generated
through refurbishment cycles

G Procurement

(tonnes/100K Euros (project value)) (B) i;‘;g;‘;?{:: ' W | S potential by mass) (B)

» Refurbishment/transformation rate of reuse/ \ for * Average reused and recycled content in
buildings/infrastructure portfolio (% of rer)oglation/ ' ) —— deconstructi new buildings/infrastructure (circular The two stages in grey
buildings/infrastructure mal/:e?,g?rnce INESS) on) inputs) (% by mass) (O) are not necessarily a

refurbished/year) (O) part of the ecosystem —

as they might occur or
not.

/ﬂigfg:_:t ~ ¢ Remanufactured/reused content (% by
management == mass) (P)
* Reused, recycled and secondary content

input (manufacturer level) (% by mass)

* Effective utilisation of building (e.g.
levels of occupancy) or asset;
intensiveness of use (hours of
utilisation/m?) (B)

. . . D I.t.
* Predicted service life of (of‘rzgisltlizg (0)

buildings/infrastructure portfolio assets)
(average number of years) (O)

* Hazardous waste generated at
demolition (% by mass) (B)
* Average age at demolition (years) (U)

* Wastage rate at installation (% by mass) (P)
* Construction waste generated on and off

site (tonnes/100K Euros (project value) (B) European

Commission




EU Construction & Demolition Waste Management
Protocol

EU CDW Management Protocol (2016)
Guidelines for waste audits (2018)

Voluntary guidance documents (link), now being
revised and updated

Revision now underway. It will aim to reflect i |
recent policies (e.g. CEAP, Taxonomy, CPR), =L =% s R Al e
technical developments RN SSRGS before demolition and renovation

works of buildings

EU Construction & Demolition Waste

Management Protocol
EU Construction and Dermolition Waste Management

Collaboration/co-creation with Member States
and stakeholders expected during 2023-2024

Seplembes 201

European
Commission



https://single-market-economy.ec.europa.eu/news/eu-construction-and-demolition-waste-protocol-2018-09-18_en

Digital transition of construction

‘Support of the digitalisation of the Technical study for the development and
built environment, public procurement implementation of Digital Building
and SMEs in construction’ Logbooks in the EU

* Preparing the ground for a
construction data space

e Supporting the digitalisation of
building permit systems

e Supporting adoption of Building
Information Modeling (BIM)

+ several ongoing Horizon Europe projects on digital permits and
loghooks

European
Commission




Thank You! Merci! Gracias! Diolch!

O
ﬁ[m EU Construction Ecosystem @ BY


https://single-market-economy.ec.europa.eu/sectors/construction_en

Coffee break and exhibition
'Projects in the spotlight’

See you back in 15 minutes

Drive 0 Final Symposium and EU Clustering Workshop



3rd session:

From practice to policy
to ignite transformation

Drive 0 Final Symposium and EU Clustering Workshop




Panel discussion with

Philippe Spyros Ruth Sebastien Emmanuelle Julien
Moseley Mathioudakis Schagemann Delpont Causse Dijol

Drive 0 Final Symposium and EU Clustering Workshop



Lunch break

See you back in 60 minutes

Drive 0 Final Symposium and EU Clustering Workshop



4th session:
[ lluminating opportunities to unleash

the solutions market potential

Drive 0 Final Symposium and EU Clustering Workshop




DUTCH DEMONSTRATOR

Sparrenlaan 7, Rijssen Netherlands

November 15t 2023

DRIVE m This project has received funding from the European Union’s Horizon 2020
w w E B D research and innovation programme under grant agreement No. 841850
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About WEBO
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About WEBO
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Sparrenlaan 7
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Renovation concept DRIVEO

* Net-zero

* Use circular products

* Swift renovation proces
* Low-cost

DRIVE < ILUEED
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The DRIVEO solutions in practice

Insulate cavities on front, and side of dwelling
Instal prefab facade panels at the back
Replace windowframes

Insulate roof and floor

AW

Install prefab skid with heatpump and heat recovery system

DRIVE & IIEBD) <l



The DRIVEO solutions in practice

DRIVE «} LHEBRN
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The DRIVEO solutions in practice

2000

o
w
HA-PIKA-PIH LANVRAAG 3
8
& &
S 2 g 2
o
= \ANVRAAG
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‘D_.
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w
R[‘gf fHr

6841468 900 6841468

DRIVE &} LLUEBRM

2082 68

52

* Doommaat slot >= 50mm &
Bij binnendraaiende deuren alleen BUYA 4400 of 4500 deurbeslag
toepassen!!!

HA-DILA

D3 KH
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The DRIVEO solutions in practice
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The DRIVEO solutions in practice

Costs:
- € 69.800,00

Time on site:
- 7 days

DRIVE &} LLUEBRM
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Lessons learnt

* Circular solutions are readily on hand in NL

* Certification is not a big obstacle any more for terraced
houses

* Engineering and planning process takes large amount of total
effort

DRIVE &} LLUEBRM
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Thank you for your attention!

COLOFON:

www.driveO.eu

Bart Voortman

bvoortman@webo.nl

This project has received funding from the European Union’s
H2020 framework programme for research and innovation under
grant agreement no 841850

The information in this publication does not necessarily
represent the view of the European Commission.

© DRIVE O

All rights reserved. Any duplication or use of objects such as
diagrams in other electronic or printed publications is not
permitted without the author’'s agreement.
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http://www.drive0.eu/

Construimos pensando
en todo. En todos.

2023



“We want to lead the transformation of the construction
sector into an industry. We believe a more sustainable,
responsible and innovative sector is possible.”



Who we are, where we are from: act

StepUP Project (2019-2024)

Industrialized solutions + LEAN for

Acorde Project (2012-2015 . . deep renovation projects.
ject ( ) IACTIV Project (2016-2018) 0 b
First project on the industrialization of Development of an active (and
construction when no one was still industrialized) facade based on Peltier HW,Q L _
talking about “industrializing” cells IDI Project (2022-2023)

UXUE Project(2020-2021) Digitization project based
on the CREE solution
Our first Al-based

200 2020 project
7 2023
O A AZOZl 2022 O
2010 2016 2018 2019 /F
SIADEC Project (2021-2022)
BuildUPSpeed Project (2021-2022)
Conclimat Project (2007-2012) Wool4Build Project / FP7 First Al-based project focused on

Focus on accelerating deep

(2014-2017) construction sustainability. renovation of EU building stock.

/7
WOOL4BUILD

Our first European project focused on
Our first collaborative project focused ~ the circular economy
on energy efficiency.

Beginning of systematic carbon
footprint certification (scope 3)
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Who we are: dcr

OUR <
PRIORITIES

K Circular Artificial
economy Intelligence



What we need to change: acr
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What we are doing now:

Hybrid wood-
concrete system

Precast concrete
system



What we are doing now: acr




What we are doing now: acr

Industrialization - =

Sustainability/
Decarbonation

Energy Circular

o Deep renovation
efficiency economy

Digitalization BuildUPspeed




What we need to do: DESIGN BASIS acr

co: |+ | A * |27

INDUSTRIALIZED
SOLUTION?

L)

< GAP >
q »
HHE E> "/ﬂ\/I  Funding is still needed )
* Better public / private
coordination

YES

1) A BUILDING 2) RENOVATION E;’::'C?;‘f;]’::’st'”g 3) WORKS 4) PERFORMACE
TO RENOVATE DESIGN : EXECUTION ANALISIS
v
| I I
e L 5) LESSONS
 FEEDBACK :---------- >
|

LEARNT




Thank youl!
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= Osterreichisches
Okologie-Institut

BuildUPspeed

BauKarussell

Employment & Circular Economy

Daniel Orth

The BuildUPspeed project has received funding from the LIFE programme of the
European Unition under Grant Agreement no. 101075843.

Austrian Institute of Ecology / BauKarussell

15.11.2023 —Eu ropean Committee Of the Regions The information in this publication does not necessarily represent the view of the European

Commission.



BauKarussell

>

BuildUPspeed

90% of
Material :

Demolition,
s reconstruction
2 and renovation

11 Mio t/a

Construction

-

Large volume
buildings




BauKarussell

Connected challenges... U»

BuildUPspeed

* 35 Milllion buildings to renovate until 2030

* Uncertainties in supply of materials

* Precarity in the secondary labour market

* High environmental footprint of new construction products

* Wasteful deconstruction practice



_ BauKarussell
...need connected solutions u»

BuildUPspeed

Social Urban Mining

To bring social and economic impact together: Recovery-oriented demolition
with social added value
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BauKarussell

Social Urban Mining U»

BuildUPspeed

Economic Planning
potentials of
buildings pre-

deconstruction

Pre-demolition
waste audit



BauKarussell

Products & services Removing of U’
reuseable objects and

recyclable materials

© RLB Tirol / Gunter Kresser



http://www.viennaslide.com/
http://www.viennaslide.com/
http://www.viennaslide.com/

BauKarussell

Products & services U»
sale of

— second hand products

BuildUPspeed

© www.viennaslide.com - Harald A. Jahn

BauKarussell

Treffen Sie bitte = der Kategonen-Liste sine Varauswahl und grenzen Sie
dann gegebenfalls Thre Suchsa Ubar die Eingaba aines Suchbegriffs oder
aing Auswahl in dar Datailsuche sin.

Suche nach: zur Detailsucha
= l Suche starten »
Was findet sich wo?

Tiiren | Tore 2 - Treppen
Zimmertlran. Sonstigs AN Wl Ganzs Treppen.
Tluren Gelander, Zubehor

B Bdden 2 Wainde / Dach
Fliesen P Verkleidunig . 28.
‘ Biberschwinze,
Dachplannen, Kacheln

|
L

" o ]
T
' Elektro B Sanitis . © BauKarussell
[ Leuchtan, Dosen / E Waschbeacken, WC- — I -
Schalter, Installation Anlagen. Zubshor = ezt m
NS Senstiges ) 4 a

© BauKarussell



http://www.viennaslide.com/
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[Social Urban Min-fng

!l.p

“}

. makes waste visible — it becomes valueable

. conserves resources and reduces energy demand
. creates social economy jobs
. needs local social economy partners for the operational work

. work is co-financed from the proceeds of the sale

i ©iRI1-Bi-TiroI./{G‘U’ntef._ Kresser |




Bau Karussell

Result since 2016

Bu IdUP speed

*status in October 2023




BauKarussell

Beschaftigung & Kreislaufwirtschaft

Acting circular and
social today.

O30
- "
Daniel Orth ?%
.. 6§terreichi§ches 1
orth@ecology.at  ( Okologie-Institut Er’_ ;

https://www.baukarussell.at

Find out more


mailto:irene.schanda@repanet.at
https://www.baukarussell.at/about-us/

CIRCULAR MODULAR SOLUTIONS

IN MAINSTREAM RETROFIT

Kalle Kuusk
Estonian Business and Innovation Agency
(KredEx and Enterprise Estonia joint organisation)

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No. 841850



Renovation support
measures in
Estonia

Renovation support measures since 2010
* =1400 buildings
* =255 mln € for subsidies

e =650 min € total investments

Mainly deep renovation
* Insulation of building envelope
e Replacement of windows
* Renovation of the heating system
* New ventilation system with heat recovery

* PV-panels

On average 50...60% reduction in energy use



Prefab renovation — first
pilots

Renovation of Taltech dormitory - 2018

* MORE-CONNECT - prefabricated
multifunctional renovation elements

* https://www.more-connect.eu/

Renovation of apartment building - 2021
* DRIVE 0 — modular circular deep renovation

e https://www.drive0.eu/



https://www.more-connect.eu/
https://www.drive0.eu/

Prefab to mainstream retrofit

The market conditions were favorable for innovation:
* Over a decade of experience in deep renovation.

* Well-established renovation market, with participation from
apartment associations, designers, and main contractors.

* Existing support measures.

* Many apartment buildings are constructed based on standard
designs (scalability)

* Two successful pilot renovation projects (an example of why
participation in research and innovation projects is beneficial).

e The strong woodhouse industry.

Challenges that need to be addressed:
* Marketing materials
* Few experienced companies

e Further research and development to address some of the
technical challenges.



Mainstreaming
orefab renovation —
nilot measure

e The budget 18 million euros,
support rate 50%

* 19 buildings, 823 apartments, a total
net area of 49 360 m?

* Typical apartment buildings

* Deep renovation with installation of
mechanical heat recovery
ventilation

* Facade insulation by using
prefabricated insulation elements

* Two consortiums of companies

* Average cost was 640 €/m?




Key selling points

* One-stop shop approach
* KredEx handled the procurements

* One partner for renovation - designer, manufacturer, and
main contractor

o Innovative solution

Quality and durability
Speed of renovation
Less disturbance (no scaffolding)

o O O O

Clean construction site




Ongoing renovations
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Ongoing renovations




Conclusions and future plans

In summary

* The main obstacles are not related to technical issues.

* The public sector can accelerate the process by taking the lead.

* Having the support of major companies or industry associations
is crucial.

 When companies see a business case, they are more likely to
follow.

* To make a business case, it is essential that the product is
financially feasible for homeowners.

Plans for prefab renovation

* There were 19 buildings included in the dedicated program for
renovating with prefabricated elements.

* Prefab renovation will now be included in the state's renovation
subsidy program, with a specific budget allocated to scale up
the process.




Additional information

Grant for prefab renovation

* https://www.kredex.ee/en/element

Animations and videos

* https://www.youtube.com/watch?v=USTB3ulWnEI&ab
channel=WoodhouseEstonia

e https://www.youtube.com/watch?v=TX0k500SuJU&ab c
hannel=WoodhouseEstonia

* https://www.youtube.com/watch?v=XOeTnDXHCuk&ab
channel=TimbecoWoodhouse



https://www.kredex.ee/en/element
https://www.youtube.com/watch?v=USTB3u1WnEI&ab_channel=WoodhouseEstonia
https://www.youtube.com/watch?v=USTB3u1WnEI&ab_channel=WoodhouseEstonia
https://www.youtube.com/watch?v=TX0k50oSuJU&ab_channel=WoodhouseEstonia
https://www.youtube.com/watch?v=TX0k50oSuJU&ab_channel=WoodhouseEstonia
https://www.youtube.com/watch?v=XOeTnDXHCuk&ab_channel=TimbecoWoodhouse
https://www.youtube.com/watch?v=XOeTnDXHCuk&ab_channel=TimbecoWoodhouse

Thank you for your attention!

COLOFON:

www.driveO.eu

kalle.kuusk@kredex.ee

This project has received funding from the European Union’s
H2020 framework programme for research and innovation under
grant agreement no 841850

The information in this publication does not necessarily
represent the view of the European Commission.

© DRIVE O

All rights reserved. Any duplication or use of objects such as
diagrams in other electronic or printed publications is not
permitted without the author’'s agreement.
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Success stories in implementing sustainable approaches &
innovative solutions within commercial operations
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15TH November 2023, Brussels




From [Jpicharchitects ith 35 years of experience in the construction sector, applying sustainability, industrialization and

PICH-ACUILERA

technological innovation in our projects, we launched [Jpich: , with a team of architects and researchers

dedicated to innovating in construction products and systems, and with experienced advisers in both technical and

commercial matters.

Pichlnnovation Presentation

pich



ARCHITECTURE, DESIGN, INNOVATION

Pichlnnovation Presentation




OUR PURPOSE

Within the framework of the circular economy, develop innovative, prefabricated, dismountable and low
environmental impact products and construction systems for manufacturers. Monitor the applicability of these

products and systems in the market and ensure their first application in a studio project.

Act as an R+D+i department for our client to improve its environmental impacts and its efficiency, by

introducing new construction systems to the market.

Pichlnnovation Presentation



VALUE PROPOSAL

Constant connection
with sustainability and
the environment.
Technical and
environmental rigor

Professionalism and
know-how in
construction systems
for building.

pich

Close and direct
collaboration with the
industrial partner.

International focus,
local knowledge.

Knowledge and
credibility in the sector.
Long career as
architects.

Integration and
knowledge of the
requirements of
technical regulations.

Pichlnnovation Presentation



EXECUTIVE TEAM

Innovation Architect, principal researcher

Market analysis and development
of research projects. Lighting simulations. Life

cycle assessment. Restoration, Historic

Structures, Material Science, Wood Systems.
Architecture, Doctorate in Wood
Chief Innovation Architect Structures and the response of joints to the

earthquake. UPC, Barcelona
Responsible for the R+D+i Dept.

of Pich Architects since 2017. Development of

construction systems. BIM tools. Circular

economy and business models. Repairability
and disassembly.

Architect, PhD candidate in
Circular Economy applied to construction. UIC,

Barcelona Innovation Architect, business development

Energy efficiency and automation
of parameterization in architecture. Thermo-

energetic simulations. Collaborative project

management. Bioclimatic architecture.
Engineering and architecture. PhD
student in Energy Efficiency in buildings. UPC,

Barcelona

< pich Pichinnovation Presentation
N



ADVISORY TEAM

ypichiu

Networking Advisor

Co-founder of PichArchitects.
Promotion and monitoring of R+D+i projects.
Collaboration with universities and technology
centers. President of the ASA Scientific
Committee.
Architecture.

Technical Quality Advisor

Co-founder of PichArchitects.
Executive director of architecture and
construction innovation projects. Professor at
UIC Barcelona, School of architecture.
Architecture, Doctorate in

architecture.

Financial Advisor

Managing director of the
PichArchitects. Director of the office branch in
Mexico. Administrative and human resources
management.

Architecture, business management.

Senior Commercial Advisor

Professional career in General
Management Company with a focus on
Commercial/Marketing/Communication areas.

Engineering and Economics.

Pichlnnovation Presentation



SERVICES

ANALYTICS

Analysis of innovation opportunities
Analysis of application and potential of the circular economy
Comparative market analysis

Life cycle analysis at the construction system level

INNOVATION

« Of product
¢ Of construction system
+ Of production/assembly processes

¢ Business model

¢ Accompaniment in the commercial launch

pich[,m,m,o\/atf,ov\, DRIVE O FINAL SYMPOSIUM AND CLUSTERING WORKSHOP Pichinnovation Presentation



WHO IS OUR POTENTIAL CUSTOMER?

Manufacturer of construction materials or systems
Company with an interest in innovation, circular economy and industrialization

Manufacturer without internal R+D+i Department or with complementary R+D+i

NJpich Pichinnovation Presentation



WHAT IS THE DNA OF OUR PRODUCT?

pich

Innovative (disruptive / improvement)
Sustainable, removable and easy to maintain
Based on the knowledge of the work and the market

economically viable, marketable

Pichlnnovation Presentation






DIRECT COLLABORATION WITH INDUSTRY BREINCO LLOSA VULCANO® XPS - 2016 - 2019

Pilot project:
Residential building Neinor Pintor y Alsamora - Barcelona

L
breinco

Development of an integrated flooring system for inverted

walkable roofs, with the aim of incorporating an industrialized

concept and optimizing its manufacturing and installation

performance.

pich[,wwovatf,oy\, DRIVE O FINAL SYMPOSIUM AND CLUSTERING WORKSHOP Pichinnovation Presentation



ARCHITECTURE & INDUSTRY & UNIVERSITY BIOCLIMATIC FACADE PANEL - 2016 - 2022

u i_ C Pilot project:
CEmEx tll:l'l Wellness Hub - Monterrey, Mexico

Development of a bioclimatic prefabricated facade panel, with a

layer of porous concrete providing evaporative cooling. Based on

collaboration between architecture + industry + university.

piChLV\zV\IDVQtLOV\z DRIVE O FINAL SYMPOSIUM AND CLUSTERING WORKSHOP Pichinnovation Presentation



BIOCLIMATIC FACADE PANEL - 2016 - 2022

kinetica
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BIOCLIMATIC FACADE PANEL - 2016 - 2022
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DRIVE 0 PHOTOVOLTAIC PLANTER

* X %

DR I V E O DRIVEOD. European Commission. 2019-2023.
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DRIVEQ is a concept of application of circular economy based on local
impulses, in the case of Barcelona, it is the renovation of party walls of

houses with a fagade system with renewable energy production and
integration of green.
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EUROPEAN PROJECTS DRIVE 0 PHOTOVOLTAIC PLANTER
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DRIVE 0 PHOTOVOLTAIC PLANTER
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PLURAL FACADE DEVELOPMENT
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Development of a prefabricated facade system for housing rehabilitation
with the integration of technologies such as photovoltaic, ventilation

unit, solar protection and window, all in the same panel.

NJpich Pichinnovation Presentation
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Final conclusions

Drive 0 Final Symposium and EU Clustering Workshop



Thank you for joining us today!
www.drive0.eu

Drive O Final Symposium and EU Clustering Workshop
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European Committee
of the Regions

Drive 0 Final Symposium and Clustering Workshop - Fostering experiences from EU innovation projects to accelerate a sustainable built environment - 15 November 2023, Brussels (Belgium).
The Drive 0 project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 841850.The StepUP project has received funding from
the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 847053. The PLURAL project has received funding from the European Union’s Horizon 2020 research
and innovation programme under grant agreement No. 958218. The INFINITE project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant
agreement No. 958397. The BuildUPspeed project has received funding from the LIFE programme of the European Union under Grant Agreement no. 101075843. The Giga Regio Factory project has
received funding from the LIFE programme of the European Union under Grant Agreement no. 101077258.
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