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1.Best Practices frofrance

1.1Reduction and valorization of construction waftevalo Project

Reduction and valorization of construction waste: Revalo Project, FRANCE

REVAL@Reduction and valorization of constructieaste is a project for the closéabp
recycling of enabf-life joinery and is part of a global approach led by GTM Béatiment
project will structure the recycling of glass from flat glass sites while reinforcing the
recycling of PVC to create newngy. The communication actions of REVALO strong
contributed to the awareness of the need to recycle-efwife windows and to the
renewed interest in the project. As proof, the project received the Enterprise &
Environment Prize in the "Circular Ecoydmategory from ADEME (Agence de la
transition écologique) and the Ministry of Sustainable Development.

The entire building and public works sector in France can also replicate its process

Best Practice Type

Guidelines for thémplementation of a recovery chain for eofilife joineries.

Target audience

Project management, companies of thermal renovation worksites

Stakeholders/
Partners

Project Partners are mentioned below:

- GTM Batiment wishes to curb the increase in waste treatment costs by using
existing recycling streams or even developing those that are lacking as a prior
relation to the tonnages produced. As an indication, GTM Batiment's waste
expenditure amountto 0.5% of turnover and the average increase in the cost o
waste is 5% per year. GTM Batiment therefore, expects the recycling of windo
be less expensive than management as "OIW";

- VEOLIA must face the State's desire to reduce the amount of waste sérrage
facilities and mustherefore, develop an attractive commercial offer for waste
recycling;

- VEKA Recyclage has not yet reached the maximum capacity of its recycling pl
Vendeuvresur-Barse, the sector would be an opportunity to increthgequantity
of incoming material and make the plant profitable;

Methodological
approach

To achieve the objectives, the project was broken down into 4 steps:

1.0Optimize the process of separating glass from joineries

For this purpose:

- Toidentify and charcterize glazing separation processes that take into account
safety, handling time and cleanliness of the separated wastes;

- Describe the different methodologies;

- Experiment the processes and assess the indicators (bxeaikpoints, recovery
rates, etc)

- Write a precise document to quantify the performance of such recycling

2. Experimenting with the recycling of construction glass in a flat glass manufactur

plant.

For this purpose:

- -Analyse the quality of cullet entering the plant, test the quality of the recycled
glass, estimate the optimal proportion of cullet in relation to the raw material,

- To study the energy and environmental gains induced by the use of cullet from
construction industry;

- Inthe long term, decide on the viability of the sector and write the specification
adapted to the building and public works sector.

3.Designing and dimensioning glass packaging and transport equipment in order t




ensure:
-Nonmixing of waste at source,
-Employee safety,
-The reduction of drudgery,
-Optimization of logistics,
-The quality of the deposited glass

4 Moddling the glass recycling supply chain with the objectives of:
-Building a database through the contributionalbfpartners;
-Propose a logistics model for the sector by integrating potential glass deposits
massification zones, recyclers and glass manufacturing plants;
-Deduce points for improvement;
-Provide a price list to be presented to the constructiom sit that it can know wha
the choice of this sector will cost it;
-To quantify the cost of the sector at the national level with a breakdown by
department.

Validation/Followup

The project highlighted the technical, economic andironmental feasibility of a
closedloop recycling system for PVC windows. Its main characteristics and operati
methods are:
1.Sorting/dismantling
Separation on site is the ideal way to guarantee the profitability of the industry. Thg
dismantling proesses applicable on site are:
-the breakage of a corner,
-removing manually glazing bead.
2. Collection
For building sites with enough space for 2 skips, the use of 2 ampliroll dumpsters
or 30m3) is the most suitable: it requires less organisdtian the organised dumpster
and no additional rental cost compared to the dilalv tipper (PVC / glass). The latter
two are to be preferred on sites with limited space for sorting joineries.
3.Massification
Whatever the means of dismantling and collettia massification of the deposit will
have to be carried out in order to build up a sufficient stock to be sent to a cullet
manufacturer (recycler, etc).
Feedback in the Hde-France region, determined within the framework of the project
has shown therofitability of the sector. The modelling of this sector in 39 other
departments also concluded that the sector is competitive compared to the "mixed
waste" price.
4.Specification of cullet for the manufacture of flat glass
The "cullet for flat glass" spifications are very strict. The discriminating factor is the
rate of CSP (Ceramic, Stone, Porcelain) which must be less than 5 grams per ton
Above this value, the production scrap rates are unmanageable by the operator.
Compliance with thisate by a recycler (a company producing cullet from waste glas
will depend on:
-The dismantling mode,
-The method of collecting the glazing (i.e. the cleanliness of the skips if necess
-The cleanliness of the storage space for dismantled glazing at the massificati

Impact

Figures for the sector in le-France and in the 39 other departntenwhere glass
deposits are the largest have shown that recycling flat glass in a closed loop is at t
worst equivalent in management cost as "OIW" or even more economically interes
As an example, in H#e-France, sorting flat glass would allow angd 25% to 50%




compared to the "OIW" management cost.

From an environmental point of view, the potential material recovery rate for glass
80%, of which 55% in "upcycling” (flat glass to flat glass) and 90% for PVC. Consic
that the average windows composed of 55% glass and 45% PVC by weight, the po
material recovery rate for PVC windows is 85%.

Since the launch of the industry, 40,000 windows have been recycled into flat glas
bottle glass by default (figures as of the end of 2014).

Innovation

Structuring of a real recycling sector and anticipation of a context that has become
favourable to the development of the sector due to the fact that:
- compliance with the environmental regulations and certifications (HQE,
BREEAM, LEED)igthwill become more restrictive;
- the law relating to the energy transition for green growth, which includes th
community obligation to achieve 70% material recovery oflrazardous
waste from construction and public works by 2020 and introduces a 30%
reduction in waste accepted in ISDND in 2020 compared to 2010 and 509
2025;
- Within 5 years, the majority of windows will be made of PVC frames.

Factors of success

The communication actions strongly contribute to the awareness of the needytce
end-of-life windows and to the renewed interest in the project. As proof, the project
received the Enterprise & Environment Prize in the "Circular Economy" category fr
ADEME and the Ministry of Sustainable Development.

Thanks to feedback from GTBAtiment, VEOLIA Propreté, VEKA Recycling and AG
carried out logistical simulations aimed at optimizing the sector. It emerged that the
lever to reduce the cost of the sector is to improve the filling rate of the containers.
second lever wuld be to set up new recyclers in strategic locations in order to redu
transport costs.

Constraints

The figure of a gain of 25% to 50% in relation to the "OIW" management cost of sg
flat glass nevertheless remains theoretical and does not tékadcount the random
evolution of the quality of flat glass from one site to another, so it is difficult to
guarantee that the cost of the sector is always less than or equal to the cost of
landfilling.

Lessons learned

Possibility of organizing a recoygrocess on a waste deposit that is likely to develoy
(thermal renovation projects, etc).

Replicability and/or
improvement

the REVALO sectoiWindow in window has many advantages over competing
industries:
- it gives building sites the choice to decide on the management of thewfend
life windows;
- itis financially viable;
- it can create jobs, especially in integration;
- it can be replicated throughout France;
- it offers a sustainable solution and clodedp recycling without major
industrial investments by recyclers and glassmakers.

Conclusion

In conclusion of this project, the partners can state that the initial objective has bee
achieved after two and a half years of research workeapériments, namely: to
develop an economically, socially and, above all, environmentally attractive "upcyc
sector (material recovery rate of 85% per PVC window, etc.); to develop an "upcyc
sector that is economically, socially and, above alir@mmentally attractive (material

recovery rate of 85% per PVC window, etc.); to develop an "upcycling" sector that
economically, socially and, above all, environmentally attractive (material recovery




of 85% per PVC window, etc.); to develop gtyaling” sector that is economically,
socially and, above all, environmentally attractive (material recovery rate of 85% p

window, etc).
Contact details GTM Bétiment 885, rue Henri Barbusse CS 20093 92735 Nanterre Cedex
URL of the practice (i| https://www.ademe.fr/sites/default/files/assets/documents/success stories rd rec
any) ge des fenetres en fenesedemarche revalo.pdf

http://recyclage.veolia.fr/entreprises/actualites/gthatimentet-filiere-fenetres.html

Relevant resources | N/A
that have been
develoed



https://www.ademe.fr/sites/default/files/assets/documents/success_stories_rd_recyclage_des_fenetres_en_fenetres_demarche_revalo.pdf
https://www.ademe.fr/sites/default/files/assets/documents/success_stories_rd_recyclage_des_fenetres_en_fenetres_demarche_revalo.pdf
http://recyclage.veolia.fr/entreprises/actualites/gtm-batiment-et-filiere-fenetres.html

1.2 Construction of a landscape masonry

Construction of a landscape masonry: FRANCE

The best practice consists of an initiative referring to the use of Reusable bricks fo
realization of landscape masonry in the Regjmde-France La Courneuve and Stains
(department of Sein&aintDenis). The success factor of this case study lies in the fe
that reduction in tonnages sent to landfilagobserved and new jobs were created.

Best Practice Type

Reuse of bricks fahe realization of a landscape masonry

Target audience

Contracting authority and project management

Description of the
good practice
including objective
and time period

Use of reusable bricks for the realization of landscape masonry, with a dobjdigve:
the development of a deposit (Babcock factory, located at La Courneuve (93) and
intended to be partially demolished, with a view to its conversion into a future fiduc
center.

An objective of social and professional integration with the izakivn of a SIAE, a
structure for integration through economic activity (Halage) whose mission is to pre
the bricks for reuse and to implement them.

Location/
Geographical
coverage

Region llede-France La Courneuve and Stains (department of S&xiet-Denis)

Stakeholders and
Partners

Plaine Commune (Public Institute for Intercommunal Cooperation) has found the d
(Babcock factory, future cenetof fiduciary money, etc).

Bellastock (Cooperative Society of Collective Interest in Architeatasahpvolved in the
design of the masonry structure, ensured the collection by accompanying the dem
company and patrticipated in the pserting of the bricks on the demolition site. As th
target field of employment was an arena, Bellastock wasarge of the design studies
for its construction. The fine preparation of the reused bricks as well as their
implementation on the construction site were also carried out by Bellastock and Hg
Bellastock forming the management team of Halage. Halaget(8e of Insertion
through Economic Activity) ensured the sorting and preparation of the reused brick
intervened on the construction of the masonry work

Methodological
approach

1. Operational collection
The demolition of the former Babcock factargs carried out in a conventional manne
using demolition pliers. The heaps of rubble generated by the demolition were kep
site before being transported to the sorting machine by excavators equipped with
buckets. This collection operation was carpetiusing the company's own machines,
which are traditionally used for demolition and therefore without diverting the use g
the machines.

2. Mechanized preparation

The mechanical preparation was carried out on the demolition site by a screening
machine. fis machine allows the removal of the finest, dirtiest and dirtiest material
loaded with earth or clay and to select the products according to a certain calibrati
3. Handcrafted and manual preparation

This preparation allows a more sulitarting of the desired types of products and a
restoration according to their field of use.

4. SeHchecking

Selfchecking consists of eliminating bricks that are unfit for reuse.

Here are some easy ways to recognize them:




- bricks that produce a muffled sod when bumped against each other are to
porous,
- if they crumble when you run your hand over them, they are efflorescent
(saltpetre or other),
- if they break when cleaning,
- if they are stained (algae, moss, fungi, etc),
- if they have bursting craters.
5. Packaging and storage
The bricks are packed on pallets according to their size and type, they are stored ¢
6. Product implementation
Description of the reused brick work:
- des foundations
- 6 interior buttresses
- 2 external buttresses
- 2low walls
- foundation
This work uses traditional masonry techniques and the bricks were assembled usir
mortar.

Validation/Followup

Good practice analyzed as part of a research programméated by ADEME (REPAR
2).

REPAR is the Research Brfertise Programme on Reuse in Construction, led by
Bellastock in partnership with ADEME and CSTB.

Between 2014 and 2018 REPAR 2, the second part of the programme, has made
possible to involve construction players in one of the major challenges etalagical
transition: placing the city's factory at the heart of a new dynamic of the circular
economy. At the forefront of urban and architectural projects, several dozen reuse
references have been produced and appraised, with the contribution of nusmerou
project owners, practitioners, technical assessors and researchers-§a@itieenis
Habitat, Encore Heureux, BTP Consultants, CREIDD, LERM, etc....).

Impact 16,400 reused bricks
An economic impact to be improved (cost of @lzd S 6 NJA €xtluding taxMsd n v
endpn SEOfdzRAYy3 GFE F2NJ I ySg oNAROLO
employment.
Indeed, the analyses conducted by Bellastock within the framework of the Repar 2
programme have shown that such reuse leads to the creatigflofobs/day for 10,000
bricks, whereas for new bricks this figure is only 8 jobs/day.
(see lessons learned below).

Innovation Reduction in tonnages sent to landfill

Job creation

Factors of success

A contracting authority convinced of thenefits of reuse;

A structure expert in reuse techniques;

A partnership between the community and SIAE with the aim of professional
reintegration.

Constraints

Constraints inherent to the mobilization of personnel in integration @anatruction
site, resolved through the training of the SIAE's supervisors.

Lessons learned

For the REPAR 2 STUDY (Bellastock; &8ame, AaP Déchets BTB 2014) it was car
out:
- The economic comparison between a reuse project and a new materials
project




- An estimate of the cost impact

- An estimate of the impact on job creation
Stages impacted:

- Resource diagnosis

- Screening of bricks on demolition site

- Transport to the constructiosite

- Sorting and cleaning on construction site
Steps avoided:

- Transport to thdandfill site

- Landfill

- Purchase of new materials

- Transport of new materials

Replicability and/or

9 aArAfté& NBLX AOFof S Oahglysas ANdtréhdvk tRayby Enpravigp

improvement certain easily attainable site parameters, the economic impact is also positive.
30% reduction in sorting time on site ;
Halving of the management on the site;
30% reduction in the use of technical means.
Theunitcos2e ¥ (G KS NXdzaSR oNARO]l FlLtfta G2 no
YyS6 ONARO]l 6ndbn € 6STF2NB Gl EO O

Conclusion This good practice underlines that the challenges of developing a circular economy

very high in this building sector, to meet stmction needs while reducing resource
consumption and waste productiofihese challenges can be combined with the
objective of developing local employment, particularly for people with difficulties in
finding work.

Contact details

Bellastock
15 Rue Mosasorgski, 75018 Paris
Telephone 09 77 40 30 90

URL of the practice (i
any)

https://www.ademe.fr/repas2-reemploipasserelleentre-architectureindustrie

Relevant resources
that have been
developed

REPAR 2 Study Report



https://www.google.fr/search?q=bellastock+t%C3%A9l%C3%A9phone&ludocid=6912696460238487223&sa=X&ved=2ahUKEwj2k6zI9L_oAhUJilwKHeihDGMQ6BMwE3oECA8QJA
https://www.ademe.fr/repar-2-reemploi-passerelle-entre-architecture-industrie

1.3Recycling cengs for inert waste

Recycling cengs for inert waste: FRANCE

Malagoli company provides infrastructure that gives priority to the recovery and
recycling of inert waste to the detriment of its landfill, and to involve pabiitractors
more in the disposal of waste generated by their works. The aim of the project whi
implemented in South Corsica and Upper Corsica is to store the inert waste and
revalorize it with the aim of reusing it on construction sites.

BestPractice Type

Recovery and recycling of inert waste initiative

Target audience

Professionals of the construction indusiyoject owner

Description of the
good practice
including: objective
and timefram

The first centre for the recovery of inevaste from construction and public works was
inaugurated in 2013 in San Gavino di Carbini in the extreme south of Corsica. It is
Malagoli Company which is at the initiative of this infrastructure.

The aim of this cent in terms of sustainable develogmt is to give priority to the
recovery and recycling of inert waste to the detriment of its landfill, and to involve
contractors more in the disposal of waste generated by their works.

Thus, inert waste is stored and revalorized with the aim afimglit on construction
sites.

Balagne recyclage is a centre of the same type, located in Calvi-Gtais&d and which
also accepts, in addition to inert building waste, scrap metal, cardboard, wood and
waste that is stored pending the implemeritat of a recovery process nearby.
Inert waste comes from construction, rehabilitation and demolition activities relateq
the building industry (bricks, concrete, ceramics, tiles, glass,retatgd to the
construction and maintenance of public workgluding earthworks (pebbles, earth,

Location /Geographig

South Corsica and Upper Corsica




coverage

Stakeholders and
Partners

Companies managing the sites
Construction companies ftandfill sites

Methodological
approach

Materials accepted:

- Soil and earthmoving materials including excavated material,

- Construction and demolition waste: rubble, concrete, bricks, tiles
Recycled and recovered products:

- Compacted hardcore 0/31, 5, rock/80, compacted hardcore from

embankment,

- Topsoil, tuff.
Recycling and recovery:

- -Preparation for reuse (sorting, crushing, scalping and screening, etc)

- -The equipment used: Crusher, scalper, siever.
The crusher is used to coarsely break and reducedratdy materials to irregular
aggregates. The scalping sifter is a tool for preparing waste materials; it can separ
good from bad bulk materials; thanks to its cleaning power, it can coarsely clean th
materials. And finally, the screening machine canded to calibrate the good materia
in different cuts.

Validation/Followup

In order to ensure thenonitor and traceability of wasten inert waste tracking form is
provided. This BSDI must be kept to justify the management of the waste.
Following he sorting cerme, each material is then sent to its recycling plant. Sorting
centres work closely with existing eocoganisations.

Impact

Decrease in landfill volumes. Beginning of the organisation of a reuse stream.

Innovation

Organisation of a neve-use stream in Corsica.

Success factors

Involvement of building professionals

Constraints The capture of flows still comes up against the indiscipline of some entrepreneurs,
the persistence of uncontrolled storage practices.
Lesson$earned To be investigated: volumes collected, and volumes revalued.

Replicability and/or
enhancement

An easily replicable experiment provided that the necessary land is available and &
to the site is easy.

Conclusion

Waste and its managementdgnajor issue for Corsica. All initiatives aimed at reduci
the volume of waste sent to landfill are therefore timely.

Contact Details

Office de I'Environnement de la Car9ffiziu di I'Ambiente di a Corsica 14, Avenue J¢
Nicoli 20250 Corte Tel : 04.95.45.04.00 enmihtact@oec.fr

Practice URL (jf
existing)

https://www.oec.corsica/Centrdi-riciculeradi-i-scartistabbulidi-u-BTP_a69.html

Relevant resources
that have been
developed

Not applicable



mailto:contact@oec.fr
https://www.oec.corsica/Centru-di-riciculera-di-i-scarti-stabbuli-di-u-BTP_a69.html

1.4 Circular pavilion in Paris

Circular pavilion in Paris: FRANCE

Circular Pavilion in Paris is an architectural experiment around the reuse of constr
materials that were collected from different buildings (ex. The frontage was cladde
180doors meant to be thrown after the restoration of a HBM building in Paris 19th
arrondissement and the interior insulation was removed from a supermarket roof w
they restored. For three months the circular pavilion will stand in front of the Hétel
Vile, and welcome an exhibition, lectures and meetings.

Best Practice Type

Architectural experiment

Target audience

Director of works, Project owner

Description of the
good practice
including objective
and timeframe

The circular pavilion issihgular small construction with nothing round about it: its
name illustrates the manufacturing process that gave birth to it, following the princi
of the circular economy.

Objectives: Create an exhibition space through experimentation wittetise of
construction materials.

Set up on the forecourt of the Paris City Hall on the occasion of COP 21, this pavil
architectural experiment around the reuse of construction materials. The facade is
up of 180 oak doors from a rehabilitatioperation on an HBM housing building in the
19th district. The rock wool used for the interior insulation was removed during wo
from the roof of a supermarket. The elements of the wooden structure are left over
from the construction of a retirement hom&he floors and inside walls are made of
exhibition panels while the duckboards of the outside terrace come from the
organization of Paris Plage. For the inside furniture, fifty wooden chairs were colle
from the Parisian recycling cees, restored ad painted and the ceiling lights come
from the public lighting stocks.

Location
/Geographical
coverage

Location of the pavilion in Paris

Stakeholders and
Partners

City of Paris (technical services and directorate of architecture and heritage)
Architecural firm

Paris Habitat (lessor) for the gate deposit

General public for the visit of the pavilion

Methodological
approach

Collection
Collection period from September 7 to 25: 198 doors removed.
Delivery in 2 stages to start thransformation.




Storage conditions requested: sheltered from rain and theft, vertical storage (to pre
damage). The container solution was therefore chosen, it also simplifies transport.
Removal and storage carried out by a company employ@aliy Habitat. Transport
provided by the DPA. Container rental is paid by the MOA.

Preparation

Preparation from September 14 to October 2 carried out by the DPA.

Removal of metal hinges, locks. Conservation of door handles, oculus. Setting asi
doors of very similar heights for the covering of the basement. Departure to the
workshop (DPA) of the doors to be transformed into an opening (creation of the
frame/addition of hinges) or window (Plexiglas filling).

Implementation

Implementation from Septemib&8 to October 16 by the DPA.

Fixing of the upper part to the basket according to a principle of a layout plan. Cov
the joints between doors with strips (different spacing due to the different sizes of t
doors). Then fixing of the lower part. Itsyaossible to carry out the layout planning
beforehand, because the removal company had transmitted the dimensions of eac
door very precisely. It had taken these dimensions in order to be able to manufactt
the replacement doors. The spacing of the layeas calculated to absorb the
differences in size of the majority of the doors.

Validation/Followup

During the three months of its installation, this circular pavilion hosted an exhibitior
debates and meetings.

Impact Reuse of 180 doors. Thresult of the operation does not highlight the avoided costs
related to the norrecycling of the doors.
Very positive feedback from the various DPA teams who have never worked toget
and who collaborated on this project.

Innovation Architectural work usg recycled materials.

Success factors

City of Paris services convinced of the interest of the project. Control of the source
reuse materials (doors, etc.).

Constraints

The door removal site has been delayed (due to the delmaimufacturing the
replacement doors), thus jeopardizing the circular pavilion project. It took the
mobilization of the MOA, Paris Habitat, Paris City Hall, etc. to compliant the deadli

Lessons learned

This experimental approackemonstrates that access to these new deposits of mate
requires new relationships with those who dismantle, deconstruct or recover and tt
who implement. Attention to existing materials makes it possible to reduce the prin
consumption of resourcewhile avoiding the accumulation of waste, to be buried or
incinerated, in search of an architecture marked by sobriety and accuracy.
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(frame/roofing lot, nacelle rental, hardware phase + miscellaneous). The DPA
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excluding taxes, which is the equivalent of a newly built pavilion, with the notable
difference that a large part of the budget is devatedabour and not to the purchase ¢
raw materials.

Replicability and/or
enhancement

Replicable operation subject to a desire on the part of the project owner to promotg
reuse through an emblematic operation.

Conclusion

This project is a demonstration of the possibility of integrating, in an architectural
design process, the issue of reuse.

Contact details

ENCORE HEUREUX
Man NXzS RQ! dzo SNBAffASNARAZ Tpamdg tF NRaA
contact@encoreheureux.org



mailto:contact@encoreheureux.org

Practice URL (if http://encoreheureux.org/
existing)

Relevant resources | Experience sheet
that have been
developed



http://encoreheureux.org/

1.5The Reuse d@uilding Materials: An Opportunity for Sustainable Construction

The Reuse of Building Materials: An Opportunity for Sustainable Construction: F

The Best practice consists of a training course that is developed in the region of S¢
et-Marne, easy replicable throughout the whole France aiming to provide increase
learning opportunities for the recovery and reuse of building materials in an
environmentally sound and financially sustainable way.

Best Practice Type

Trainingcourse

Target audience

Construction and regional planning professionals: architects, engineers, project ow
elected officials, etc.

Description of the
good practice
including objective
and timeframe

A ldaytraining/awarenessaising action whose objectives are to acquire the bases
theoretical and technical culture preliminary to the development of practices for the
reuse of construction materials. The program is as follows:

1. What is the reuse of comgttion materials

Definitions

Why reuse building materials

Reuse practices: examples of achievements

2. State of the art: the great renewal of reuse practices

Historical practices

Modern practices

A developing sector: reuse actors and their skills

3. Integrate reuse into the practices of actors

Barriers and levers for the reuse of building materials

What are the answers to technical problems?

What answers to legal issues?

Location
IGeographical
coverage

Training provided at the Ecole de la Ville et dedtdies, in Seinet-Marne (77), but
accessible to any participant who wishes to participate at the national level.

Stakeholders and
Partners

Specialized traineronsultant
Architecture School
Learners

Methodological
approach

Theintervention is based on PowerPoint visual support. The type of intervention is
comparable to a coreation workshop. As the presentation progresses and for each
topic addressed, the participants are invited to exchange in order to confront each
person's pofessional practices, work habits or methods with the constraints induce
the development of remployment practices. The aim is to collectively reflect on the
ways in which these remployment practices are developed in the activities of the
participants.

Validation/Followup

An evaluation is conducted in the form of a multigh®ice questionnaire

Impact

Not measured

Innovation

This training allows, beyond the theoretical approach of the problems of reuse, to
identify thedifferent actors that can be mobilized and to include reuse in the practic
the trainees.

Success factors

Access to training requires prior mastery of digital drawing software, such as Auto(

Constraints

No particular constraints, apartfromk S 02 aid 2F (GKS (NI AyA

depending on the status of the audience)




Lessons Learned

Gradual dissemination of the "culture of reuse" among the various players in the
construction industry.

Replicability and/or
enhancement

Easily reptiable training, anywhere in the territory

Conclusion

Short training (one day) that allows an initial awareness of reuse practices, easily
mobilized and replicable.

Contact Details

902fS RQI NODKAGSOGldzNBE RS I xAf€tS Si
12 avenueBlaise Pascal
77420¢ Champssur-Marne

=

Practice URL (if
existing)

https://paris-est.archi.fr/

Relevant resources
that have been
developed

Training support



https://paris-est.archi.fr/

2. Best practices from Spain

2.1 TheConstruction Professional card (CPC) and its MOOC Platform

The Construction Professional card (CPC) and its MOOC Platform: SPAIN
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The Construction Professional Card (CPC) and the MOOC Platform for Card Holde
best practice thatomprises a Unified Accreditation System and Innovative Training
Offer for the Professionals of the Construction Industry in Spain. The Card is a too
accreditation and evidence about training, qualification, professional category,
occupations and othrdabaur data of interest to construction workers and employers
while MOOCs are designed, developed and offered to CPC holders in topics relate
the construction sector. The construction professional card (CPC) is the result of a
agreement between themployers and the most representative trade unions in the
construction sector ahe state level, reflected in the Fourth General Agreement of t
Construction Sector, and the procedures for issuing it are carried out by the Funda
Laboral de I€onstruccion (FLAOhe CPC and the MOOC Platform tools, are very we
considered by the whole sector, and offer a computerized and always expandable
professional curriculum including some subjects about CD Waste, that provides se
to both workers andompanies throughout the whole national territory of Spain.

Best practice type

The Construction Professional Card (CPC) is a tool for accreditation

MOOCs courses are training programs for CPC holders on the main topics of the
construction sectorkRehabilitation and sustainable construction; energy efficiency;
health and safety; materials; waste and other topics demanded by the sector.

Target audience

The main target groups of the CPC are the workers who develop their profession i
constructionsector,since they are obliged to accredit a training in Occupational Hee
and Safety (OHS) and the CPC is an instrument through which training can be acc
and then accredited. As long as they meet the following established requirements,
will beable to apply for CPC:

- Workers under the General Social Security Plan, in a situation of registrati
transitory disability, and who provide their services in companies within the
scope of application of the General Collective Agreement for the Qotisir
Sector (GCACS).

- Workers who accredit, at least, 30 days of work in companies included in t
scope of application of the GCACS, in the period of 60 months prior to the
application.

- Selfemployed workers, who are registered with the Social Secunitgr the
special regime for sefmployed workers and carry out activities included in
scope of application of the current GCACS.

- Associated professionals who are affiliated to a mutual social security com
in accordance with the provisions ofriégulations and who carry out activitie
included in the scope of application of the current GCACS.

- Temporary workers assigned by the Temporary Work Agencies to compar
within the scope of the GCACS.

- All of them, as long as they comply with the requiretad having received the
obligatory OHS training.

The MOOCs courses are aimed at all professionals working in the construction se
who, being holders of the Construction Professional Card, are interested in continy
their training in the most populaurrent subjects.




Good practice
description including:
Objective and
timeframe

As for the objective of the CPC, initially, it was to comply with the provisions of Law
32/2006, regulating subcontracting in the construction sector in terms aflihgatory
nature of training in the prevention of occupational hazards and, which mandates t
creation of a system of accreditation of this training. Thus, the IV General Agreeme
the Construction Sector regulates the CPC as the system of acavadifatompulsory
training in the field of OHS, and the FLC as the entity that must be in charge of the
procedure and issue of the CPC.

And in compliance with this mandate:

- On the one hand, the objective was to establish the procedure and its
implementation to apply for and obtain this card, which includes the
applicant's data that accredit their compulsory training in the field of OHS;
professional category and experience in the sector; the performance of me
examinations established in the regfibns; any other training they have
received and facilitate access to the services of the FLC.

- And on the other hand, creation of physical support that allows its reading
through new technologies, so that access to this information is immediate.

This infiative began to be developed after the publication of the aforementioned IV
Collective Agreement of the Construction Sector, August 2007, and continues to b
applied today.

As for the MOOCs courses, the main objective of the FLC with this type ofsaidion i
facilitate as much as possible, and free of charge, access to the acquisition of kno
on various current issues in the sector for workers who have the CPC, to dissemin
main lines of innovation and to encourage the adoption of good pradtidhe
construction sector, promoting continuous training in construction and reflecting th
training in the CPC.

And always with the final objective of increasing the competitiveness of the sector,
through professionals with updated skills and compegsn

This initiative began in September 2016 and continues today, with the periodic offe
the most demanded courses by the sector.

The Construction Professional Card (CPC) was established in 2007, the 4th Gene
Agreement for theConstruction sector

Location
/geographical
coverage

These tools have a national scope for workers in the construction sector.

Stakeholders and
Partners

As mentioned above, the direct users or receivers of the CPC are the construction
workers interested in using this tool for the accreditation of their training in OHS an
other relevant information in the lalbo market. And in turn, the holders of the CPC
exclusively can carry out the training through the MOOCSs courses.

However, there g also other beneficiaries and stakeholders interested in these
initiatives, like construction companies, since, in this way, the hiring company can
that the worker complies with the requirements of compulsory training in the field o
OHS. These ihale their experience in the sector, their professional qualifications, tf
skills and abilities according to the training received, and even their ability to provic
medical examinations. In addition, since October 2016, companies that request it h
ae I 00Saa G2 I aASNWAOS OFttSR ac¢t/ S
companies in the construction sector, the training certificate in OHS of the TPC of
of its workers, subject to their authorization.

G¢t/ 9YLINBAl ¢ dear&iNddfth® DS diplEn®s) issued Ky3he FLC
an approved Entity, both their own and those of their subcontractors. On the other
hand, the construction sector, improving its competitiveness and advancing towarg




more sustainable sector with bettgualified workers in the most demanded
competences.

Methodological
Approach

The General Agreement of the Construction Sector, where the signatory parties ar
representatives of the companies of the sector and the workers of the sector,
establishedhe guidelines to follow in order to achieve this tool:

The Fundacion Laboral de la Construccion (FLC) is in charge of establishing the p
for the development of the CPC. To this end, a process was articulated, firstly, to i
potential users, amh later to make available the mechanisms for their application ang
obtention.

Two actions were carried out in relation to training in OHS, which is essential for
obtaining the CPC:

- the possibility of carrying out this training through the FLC was maidatdea
to those interested.

- aprocedure was stipulated for the official approval of entities interested in
providing this training (necessary equipment , human resources, curricula.
verify that it was correct.

As for the reception of applicatiorseveral mechanisms were set up, both in face
face and online, to facilitate these procedures for the recipients of the card.

An agile application resolution department was set up in the process.

After a period of operation of the CPC, the FLC, in 2016:

Created the CPC for companies platform to give greater security to the system in
of the data reflected in the CPC for each worker.

And after a detailed study of the sector's needs, it introduced for CPC holders the
possibility of training ithose competenies through free online courses (MOOCS)

Validation/
Monitoring

The monitoring of the tools which are the origin of this good practice has been
continuous, and improvements are currently being introduced with new contributio
In order b verify this monitoring, a compulsory procedure has been established to
renew the CPC every five years in order to check its validity.

On the other hand, the best way to check with -@isérs the validity of these actions is
to examine the data on their s

-The CPC is the main guarantee for the regularization of the sector since it determ
the correct situation in relation to the regulations in place for more than 700,000
workers who have the CPC.

-More than 15,500 owners of CPC have participated i©O8I® courses, the most
popular being those related to rehabilitation, sustainable construction and waste
treatment, energy efficiency and OHS and safety. And every month a new course
been offered, in addition to other editions of the most demanded ssjrall of them
basically related to innovation, sustainable construction and good practices in the
construction sector.

Impact

The direct impact of these initiatives on waste reduction is very difficult to measure
since it must be producdddirectly by the application of the training acquired in this
area by workers in their jobs. And that undoubtedly must lead to an application of
circular economy principles to the CDW, as transferred to the trained personnel.

Innovation

As we have exprsed in the previous section, we cannot measure the contribution t
innovation in the management of CDWSs, but we can say that training has been de
on new technologies in the sector aimed at more sustainable construction.

Success Factors

For aninitiative such as the CPC to take place, there must be a good reception on {
part of the representatives of the companies and the workers in the sector. Willingr
to reach an agreement and, even if possible, to transfer it to the Collective Agreem




give it regulatory status.

And subsequently, an important dissemination and information of the tool by all the
parties involved in the sector, including the public administrations, since this initiati
provides legal certainty to the construction intys

Constraints

The greatest difficulty encountered in this initiative has been the difficulty for worke
receive training through the MOOC courses, sometimes due to the scarcity of time
available and on many other occasions due to the ladlgitél skills to carry out the
training. We must take into account that the sector isirrgand the knowledge for the
development of draining is scarce or neexistent.

Lessons learned

Our experience with the CPC indicates that we are in frontaxflaréry well considered
by the whole sector, we are in front of what we could call, a computerized and alwz:
expandable professional curriculum. And that provides security and sustainability t
workers and companies.

And as for MOOCs, experiencdsteis that a lot of training is needed in new
technologies, in efficient and sustainable construction in order to have an updated
consequently competitive sector.

Replicability and/or
up-scaling

Within the same construction field, the CPClieen extended to other workers who
belong to other sectors but who carry out their professions in the construction sect
Thus, the obtaining of the CPC has also been regulated for workers in the metal s¢
in the glass and ceramics sector; in the wand furniture sector, with the same
procedures.

This good practice could be extrapolated to the European level, it would be necess
seek agreement between the representatives of companies and workers at the
European level and to advance towards théication of professional qualifications,
where work is already being done. As for the procedure developed in Spain, it wol
applicable in Europe by seeking competent entities for its implementation or with tk
collaboration of public institutions.

Curently, the European Professional Card already exists but only for a few very sp
professionals where there is none from the construction sector. This format could ¢
be transferred to the construction sector.

/| 2y OSNYyAy3d GKS a hpstaing and replickbility and ESlevel is / >
facilitated by current accreditation and assessment tools like the European Credit
Transfer System for VET (ECVET) and European Qualifications Framework (EQF
possibility to establish Memorandums Of Ursiending between European
Organizations.

Conclusion

We can conclude by saying that the CPC is probably one of the most important
accreditation and training initiatives in the sector at a national level, as it provides,
legal certainty in termsf compliance with the provisions on health and safety at wor
and secondly, certainty as to the veracity of the employment data it contains. All of
contributes to a more agile labour market in the sector. Moreover, it currently comg
all workerswho carry out their profession in the construction industry, even if they
belong to other sectors.

Finally, its importance also lies in the fact that we are in front of a living tool, which
be updated, and upon which we continue working praviding more and more returns
Thus, one of the main offerings of this TPC is the creation of MOOCs courses for t
cardholders, which provides them with the possibility of continuous training the suk
most in demand within the sector, with tharaof always having a highly competitive
sector that is capable of responding with agility to production changes

Contact details

Fundacion Laboral de la Construccién, Calle Rivas, 25. 28052 Madrid (Espafia)




Tel: 91 323 34 59
Fax: 91 7334554

URL of theractice http://trabajoenconstruccion.com/
https://www.trabajoenconstruccion.com/MOOC/AccesoTrabajador.aspx
Relatedresources The main material creation has been the format of the CPC, similar to a bank card
that have been prepared for digital reading. Subsequently, for its handling, access to the data, the
developed procedure for modification or extension, renewal @edtification of the content is

made through a website created for this purpose.

As for the free online training courses, they work through-Bearning platform, with
easy access to obtain information about existing training, registratioauosgquent
development, available 24 hours a day, every day of the year.



http://trabajoenconstruccion.com/
https://www.trabajoenconstruccion.com/MOOC/AccesoTrabajador.aspx

2.2Build Up Skills Construye 2020 and Construye 2020+ EU Projects

Build Up Skills Construye 2020 and Construye 2020+ EU Projects: SPAIN
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Build Up Skills Construye 2020 &uahstruye 2020+ projects, aim at improving the
Spanish VET system and the national qualifications catalogue as well as developing
tools and schemes, in order to train and upskill building-tdller workers. The ultimate
aim is to promote the aagsition of green skills and to boost green jobs in the
construction industry. The success of the two projects lies in the enormous impact s
partners involved were institutions with competences in the training area and resporn
for the transferof the results to the educational systems, the updating of the existing
gualifications and the mechanisms developed to improve the VET system. In additio
methodology used, Quintuple Helix, has allowed approaching the project from the
following perspetives: Political, Educational, Economic, Cultural and Environmental,
has given a more global vision in all activities, with more accurate results.

Best practice type | Research Programmes on VET and national qualification system

Targetaudience The main target groups of the project are construction workers and companies
Good practice The ultimate goal of these projects that were developed in the framework of the Hor
description 2020 research programe, is to qualify workers in the construction sector, to get enou

including :Objective
and timeframe

specialized skills in energy efficiency and renewable emelaped topics. Moreover, the
objective centred on the industry is to take a further step in the transition towards a
sustaindle, efficient and competitive construction industry by defining updated trainir
areas of recognition of green skills.

To achieve these goals, the following activities were established:

- To design training actions related to occupations@odessional competences
on Energy Efficiency (EE) and installations operating Renewable Energy Sy
(RES), where training deficiencies where detected.

- To conduct pilot courses to validate, training designed during the Project

- Reviewing and updating etiigy professional qualifications, as well as develop
new skills in geothermal system installations.

- Improve the vocational training system with actions identified as key to havit
system that can quickly anticipate changes in the labour market, baswvehct
quickly to adapt the qualifications and their training associated with unexpeg
turns.

- To disseminate the project initiatives both Contruye 2020 and 2020+ in orde
reach all key actors and target groups related to the proposed actiondoplieng
effective actions of awareness, dissemination and knowledge transfer.

- To create added value at European level by carrying out specific exchange
activities with similar projects in other countries.

- To elaborate an integrated and updated common trajriramework based on
the fivefold helix innovation model, where representatives from the Political,
Educational, Economic, Cultural and Environmental areas participate.

- To train workers and technicians in skills related to EE, RES and Near Zero
Buidings (nZEB).

- Toinvolve building SMEs to lead a sustainable building market and the train
workers.

- To create a new standard of sectorial competences for the professionals of
sector, which recognizes the knowledge on EE, RES and nZEB.

- To develom new energy auditor qualification.




- The first phase of the project ran from October 2013 to September 2016 ang
continuation startedn June 2018 and will continue until June 2021

Location
/geographical
coverage

The scope of the projectlisnited to the entire Spanish national territory. The
participating entities are stat@ide, and the application of the project results extends t
the entire construction sector in Spain.

Stakeholders and
Partners

As mentioned above, the main target greajpe construction workers and companies a
within the latter field, especially SMEs.

But also the training providers, with the task of organizing the delivery of these traini
contents.

Equally, the public institutions are identified as stakeholdedstaat is why they
participate in the projects, and they must be in charge of introducing this training in t
state training plans of their competence, in order to offer the interested parties the
possibility of acquiring the most demanded knowledge efstctor.

And finally, other key groups must be added, such as: homeowners, owners of non
residential buildings, industrial facilities and leisure areas, which will benefit from the
construction of more sustainable and efficient buildings.

The following istitutions and partners are involved in the good practice:

- Fundacion Laboral de la Construccién (FA @ference entity in the sector and
key ally to work by and for the future of companies and professionals, in iss
such as prevention of occupatidmisks, training, innovation, sustainability and
new technologies.

- National Institute of Qualifications (INCUAL). It is the technical instrument,
endowed with capacity and independence of criteria, which supports the Ge
Council of Vocational Trainitmyachieve the objectives of the National System
Qualifications and Vocational Training. It depends organically on the Generz
Secretariat of Education (Ministry of Education, Culture and Sport)

- The Institute of the sciences of construction Eduardooja(IETCC) is a cexnbf
the Higher Council of Scientific Research (CSIC), belonging to the Area of
Materials Science and Technology. Its fundamental function is to carry out
scientific research and technological development in the field of construiib
its materials. It gives scientiiechnical support to the construction sector
through its technical assistance services and through its work on certificatio
accreditation of materials, products and systems for construction

- The State Foundatidior Employment and Training (FUNDAE), belonging to t
State Public Sector, is one of the bodies that make up the organizational an
institutional participation structure of the vocational training for employment
subsystem. It belongs to the State PuBkctor and its Board of Trustees is ma|
up of the General State Administration, the Autonomous Communities and t
most representative business and trade union organizations. Its main
responsibility is to act as a collaborating and technical suppory éotithe State
Public Employment Service in the area of vocational training for employmen

- Center for Research of Energy Resources and Consumption, (CIRCE) is a 1
centre to create, develop and transfer innovative solutions and scientific
technicall y2 ¢t SR3IS (2 GKS odzaAySaa asSoi
to promote the improvement of energy efficiency and the deployment of
renewable energies through the developmehR&D activitieand training
actions that meet the needs of natidrend international production sectors,
contributing to sustainable development.




- Institute of Robotics, Information and Communication Technologies (IRTIC)
University research cergdependent on the University of Valencia and curren
made up of four research groups covering different disciplines associated w
the area of information and communication technologies.

Methodological
Approach

The projects take place in two time pal$p as mentioned above, and are divided into
different phases that mark the delivery of the different results, apart from transversa
tasks related to the planning, management and dissemination of the project.
For the first project, the methodology useddrder of objectives and results was the
following:
1. Development of training actions and didactic resources. Design of training schemé
training actions related to those occupations and professional skills that the status q
(SQ) analysis, alreadsrried out in previous projects, showed that the Spanish Vocati
¢CNIAYyAy3d a2aisSy OdzNNByiGte t101ad ¢KSa
needs in the short term besides serving as a reliable base to develop professional
certificates lag¢r on.
2 .- Pilot tests. In order to evaluate the quality of the work carried out in the previous
package, it is essential to put into practice the training actions that have been develd
carrying out some evaluations, in which the actions will beatatidrom a technical and
pedagogical point of view. Therefore, this package had two main actions: expert vali
(focus group per action) and some pilot tests.
3. Updating of existing qualifications and training. This phase had a very strong cant
gAGK GKS LINBSGA2dza LIAE20 LKFAS 0SOI dzas
the objective of this phase was to review and update existing qualifications that nee
updating.
4. Mechanisms to improve the VET system. The main objective wbthipackage was t
improve the Spanish VET system by launching some actions that the experts identif
key drivers to have a system that can quickly anticipate changes in the labour marke
well as react quickly to adapt the qualifications andrthgsociated training to these
5. Approval by stakeholders. The aim of this phase was to involve the relevant mark
FOG2NE FYyR &aidl1SK2t RSNA® ¢t2 | OKAS@S
participation of relevant staholders, industry, public authorities, training institutions,
etc., in order to obtain private and public support for the actions carried out in the sc
of the project, which is necessary to achieve a long and sustainable Impact.
6. Communication. Thabjective of this phase was to ensure the dissemination and
communication of the proposal to reach all key actors and target groups related to tk
actions proposed in the project.
7. EU exchange activities and foHop: This work package aimed to creatided value at
European level through specific exchange activities, and to monitor and evaluate the
impact of the action.
As for the extension with the second project, the process was as follows:
1. Creation of a training roadmap feustainable construction. As a working basis for th
whole project. The Quintuple Helix methodology was applied, which consists of a
participatory model of five areas to analyse and encourage the promotion of sustain
development and circular economysiaciety, involving representatives from the Politic
Educational, Economic, Cultural and Environmental areas, in a network of knowledg
exchange. Each partner organizes one of the propelibesdivision is as follows:

- Political propeller, by the Edrdo Torroja Institute of Construction Sciences

(IETCESIC).




- Social propeller, by the State Foundation for Employment Training (Fundae
- Environmental propeller, by the Research Centre for Energy Resources and
Consumption (Circe).
- Economic propelleryothe Construction Labour Foundation.
- Educational propeller, by the National Institute of Qualifications (Incual), whi
part of the Ministry of Education, Culture and Sport.
2. Specific training courses for workers Especially in the areas of effieignay, circular
economy and sustainable construction.
3. Green label. The worker who studies and passes any of the courses is awarded tf
distinction, which will appear on his Professional Construction Card (TPC) along witt
experience in the seat and other courses taken.
4. Professional meetings and networking. Transmission of the news and opportuniti¢
sustainable construction to SMEs and teachers of the construction sector, organizin
meetings taking advantage of the potential of the projeartners.
5. Qualification of Energy Auditd¥ith this qualification, the professional framework at
national level is created, whislkrves as a basis for designing a vocational training
qualification or a certificate of professionalism.

Validation These initiatives are presented for validation by experts from different fields: teacher
/Monitoring public institutions, construction companies, researchers, social agents, association
representatives, etc.
The training actions are especially validated by groups of technicians and pedagoguy
In addition, in its own Roadap it establishes a folleup of the results by means of an
analysis study on the different areas of work addressed (propellers).
More than 400 students have been trained, with a high degree of satisfaction and of
and transfer of knowledge to their professional activity within the construction indust
The qualification of Energy Auditor has been validated by the administration and hag
become part of the training of the National System of Professional Qualifications.
Impact As displayed in the table below, 25 courses were developed with a participation of 4
trainees for more than 1.400 hours of training. The table also showsuwhatffihese
courses were financed by the project, while the rest 20 were financed by national fu
concretely by the National VET Plan for Permanent Training for Employment.
WP2. Development of D'ummgl actions and mﬂarrl cal rEsal.rn:esl | | | |
Design of 27 Project
octions documents
‘;ggom”““‘wg 2.369 Google play
Webinars 214 140 Youtube
Textbooks 16 Project
WP3. Pilot trials
Pilot triais | 429 | | | | | ‘ J doFl‘:LDrjne;(S
WP4. Upgrading of existing gqualifications and training _
qaaicesions _ = | | I I | corumenss
WP5. Mechanisms to enhance the VET system
Observarory 350 Google analytics
:;:;;;:z_' 807 Google analytics
Jf"f;'";";’f"s" an 213 171 Google analytics
WP6. Endorsement by e s
Endorsement 121 Project
cammitments documents
Enc‘o_:semen t 17 a9 a0 34 76 6 Project
Seminars documents
WPF. Communication
Website 4.438 Google analytics
g:‘;‘::’;‘:’:::m 2.954.466 1.969.644 1.575.715 590.893 1'?1:;' 10'”25 s 1'735_';3' Z:E:E:aﬁsz-:
S’::r;:"" ST 363 225 114 s8 70 1.189 120 “';i::;m
g:f iy EE 2 75 74 8 20 a 7 atlthi:rtldoeres
Innovation As mentioned above, it is too early to assessthribution of this project to innovation

in the management of CDW. However, the innovative quintuple helix methodology a|
the application of new certified training schemes in the construction sector and spec|




in the field of CDWs, should contribuo more innovative management of CDW. This i
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digitalization technologies existing in the whole sector to new and existing qualificati

Success Factors

Thesuccess of this project lies mainly in the participation of the institutions with
confirmed competences and authority in the field of training and education since the
the parties that must transfer the results to the educational systems.

Also, it is Bcessary to emphasize as a success factor, the methodology used, Quintd
Helix, which has allowed us to approach the project from the following perspectives:
Political, Educational, Economic, Cultural and Environmental, which has given a mo
global visin in all activities, with more accurate results.

And finally, we must also point out as a success, the approach to the citizens throug
Routes 2020 and 2020+, where information is transferred in a more direct way and v
better reception among theecipients.

Constraints

Among the obstacles encountered in the implementation of this initiative, two aspect
be mentioned:

On the one hand, the training and education field. Excessive rigidity of the legislative
regulatory framework of the alifications system, which means that the incorporation
the new qualifications demanded into the system is not sufficiently agile to be practic
this way, the partners have given their full support by speeding up these procedures|
much as possib] but a more efficient procedure is needed.

Related to the above, there is a lack of an adequate system of accreditation/recogni
the competendes already acquired by professionals, through their own experience o
acquired through nofiormal trainild @ ¢ KS 1 01 2F I+ Odzt G dzN
workers, and the negative image of Vocational Training only makes the situation har
These issues have been tried to be solved through dissemination and information
journeys.

On the other hand, tre is a lack of innovation culture in society. There is a lack of
adoption of sustainable values, which must be solved with more information and
participation of all citizens in these matters.

Lessons learned

From the development of this good practa&ey message can be extracted in order to
have a competitive construction sector: the training required must be constantly upd
The productive processes advance very fast, and the workers must adapt to them a
same speed. For this reason, thehewsld be an agile system for detecting needs and a
for creating demanded training actions and their incorporation to the professional trg
systems.
In addition, it is essential to raise the awareness of society as a whole on environme
issues.tlis very useful to carry out direct activities aimed at informing citizens on theg
matters.

Replicability and/or
up-scaling

The initiative itself introduces, as part of its objectives, the implementation of specific
exchange activities &uropean level in order to monitor and evaluate the impact that
action could have on the construction sector in Europe.

A similar initiative is feasible at European level, with the aim of updating the training
required by the sector and also to cre&eropean professional qualifications similar to
those introduced through this initiative in the Spanish system within the European
Qualifications Framework (EQF).

This would require the collaboration of institutions at the European level with
competencesn the field of vocational training and education, as well as, of course, th
stakeholders involved in the construction sector.

Conclusion

These projects constitute a training initiative of enormous impact in the construction




sector, since, in addition wontributing to the updating and improvement of knowledge
skills and competences in energy efficiency (EE) and renewable energy systems (E
the workers, they go further, by creating actions that have been validated and includ
within the NationalCatalogue of Professional Qualifications, thus becoming part of th
Vocational Training.

On the other hand, awareness work to reach all target groups involved, both worker
companies in the sector, as well as citizens, with regard to reducing greentses,
improving energy efficiency and promoting renewable energy. Seminars, good pract
guides and, above all, dissemination in 15 Spanish cities with the participation of mqg
than 100 institutions have made a significant contribution to layingdhil foundations
for a sustainable future for the sector.

Contact details

Fundacién Laboral de la Construccion
International Projects
internationalprojects@fundacionlaboral.org
Calle Rivas, 228052 Madrid (Espafia)

Telf: 91 323 34 59

Fax: 91 733 4546

URL of the practice

http://construye2020.eu/en/
http://construye2020plus.eu/en/home/

Related resources
that have been
developed

Within the project the following tools have been developed:
-Specific websites for each project, indicated in previous sections, where you can fin
the activity developed.

- Creation of an APP, for Andorid and 10S, Construye 2020.

- Vocational traininglatform, with course search

- Manual¢ Roadmap document.

- Technical and training support documentation. And training manuals.

- Ten practical sessions to inform about current developments in the industry.

- Surveys for companiggeds detection

- Seminars,vika GKIFGd Oly 0S8 SlFairteée F2dzyR
website.

- Construye 2020+ Forum as a virtual space for debate so that anyone intere
the construction sector and the new skills needed by professionals can shar
perceptions, pinions and experiences, ask questions and find answers abou
new trends in the industry.

- [/ 2yA0GNH2S Hnun FYR HAunb w2dziSao !
dissemination campaign that travels around 15 Spanish cities to inform abo
advantages of energy efficiency and to teach professionals and SMEs in the
the training actonR S @St 2 LISR 6& (KS LINR2SOG
workers.

- Publications of news related to the development of the project and resource
interest.

- Advertising tools (brochures, leaflets and-ug$) and graphic support for
dissemination actiongvents, meetings, etc.



http://construye2020.eu/en/
http://construye2020plus.eu/en/home/

3. Best practices from Portugal

3.1 National Platform: Smart Waste

National Platform: Smart Waste PORTUGAL

The best practice consists of a national platform that Smart Waste Portugal, a Bus|
DevelopmentNetwork (SWP) developed with the aim of, involving all players in the
sector, promoting and valuing waste as an economic and social resource, creating
conditions to the competitive acting across the value chain through a collaborative
approach, promotingnnovation, research, development and implementation
solutions.The success diiese actions/studies taken by the SWP in collaboration wit
APA (Portuguese Environment Association), lies in that there is a current legislativ,
proposal in Portugal regarditige management of the CDW, integrated into the New
General Waste Management Regime (Novo Regime Geral de Gestédo de Residuo
NRGGR), or the Strategic Plan for-Noman Waste 2030 (PERNU 2030).

Best practice type National Platform for Smart Waste
Target audience - Universities
- Companies

- Research Institutes

- Public and Private Organizations

- National, foreign and international waste associations
In particular:

- Municipal technicians;

- Managersdecision takers of construction companies;

- General populatin

Good practice
description including
Objective and
timeframe

The national Platform aims to bring together entities with responsibility in the
construction and demolition value chain to promote a study of characterization of t
sector, whichincludes the identification of the main barriers and consolidates a set
recommendations for the valorisation of RCD.
General activities:
- Compilation of good circularity practices in the construction sector;
- Preparation of a catalogue of CDWSs and redyabgregates;
- Organizationofthe9 RAGA 2y 2F GKS St SI NYyAyT
s E2NRAFGA2YET
- Support in the development of the Action Plan for the Sustainable Manage
of the RCD in the Metropolitan Area of Oporto;
- Support in the developant of the Circular Economy Action Plan in the CDW
Sector of the Algarve Region.
Main objectives, by the target audience of CDWs:
1.Municipal Technicians:
- To provide the interveners with knowledge of the legislation in force, espe
with regard to theesponsibility of municipalities in the management of CD\
- To present the existing infrastructure and equipment in the municipality, th
characteristics, as well as the most appropriate procedures for the
management of the CDW produced;
- Train ecocentre operators for the correct assignment of LoW (European Li
Wastes 4 ER codes;




- Create awareness among ecocentres about the importance of CDWs recqg

transference in detriment of CDWSs elimination.
2) Construction companies managers/an decisiontakers

- To provide stakeholders with knowledge focused on the prevention, reuse
recycling of CDW, incorporating recycled CDW in the work of origin or othg
destinations licensed for this purpose;

- To provide stakeholders with knowledgdla# legal requirements defined witl
regard to liability in the management of CDW;

- To clarify the actors regarding the existing infrastructure and equipment in
area and their characteristics, as well as the most appropriate procedures
the managemenof CDW;

- To the support the actors on how to prepare and attest in compliance with
PPGRCD (CDW Management PreventioncFano de Prevencéo e Gestao
RCD, in case they will carry out public works or adapt it to particular works

- Raise awareness the classification of the CDWs, avoiding assigning codes
are not included in chapter 17 of the LER (LoW) codes;

- Empower small and micro enterprises and all other stakeholders with an
information brochure containing technical and legislative in&tiom on the
correct management of CDW, ensuring a better knowledge and joint dialo

- Promote/encourage training in CDW management mainly targeted at thos
working in small and micro enterprises working in the construction area an
extended to other adrs in the process;

- Aware companies about the opportunities of valorisation and disposal of
to gain the necessary mindset to properly manage CDWs.

3)The general population (those who produce CDW, especially in works with no pr,
license and/or comuomication to the public authorities):

- Actions through local media, such as newspapers and radio stations;

- Need to incorporate the concept of CDW management and the principles
GOANDdzE  NJ SO2y2Yé¢ Ay (G(KS o0l airo:z

- Sensitize the population to the use of CDW, exceeding the connotation of
GolaisSso

Location
/geographical
coverage

National Level

Stakeholders and
Partners

The Board of Directors of SWP is represented by 9 members of relevant entities,
nationally and internationally. LIP@Ritermunicipal Management of Waste in Greate
Porto holds the Presidency; the VMieeesidency is represented by Sociedade Ponto
Verde (Packaging Waste Management Company) and Veolia (Multinational Comp
the wase, energy and water sector); AERS¥ssociation of private companies for the
environment sector, Amorim Cork Composites, &FEBvironmental Management and
Energy Recovery (cement industry), Ernesto Sdo Sim&o, University of Portp (FEU
Faculty of Engireging of the University of Porto ) and SONAE, SGPS are the mana
entities of the board.

The Association has 100 members from the waste sector, industry, universities an
associations, including 1SQ.

Methodological
Approach

1. SWP developed a Studytba Relevance and Impact of the Waste Industry in
Portugal in the Perspective of the Circular Economy, carried out by tHenaih

Augusto Mateus e Associados. This study presents a detailed analysis of the sectc
proposes a roadmap to 2030, withtiaas and recommendations, in the circular




economy area,;
2. Good Practice Manual for CDW Management;

3. In 2018, several awareness/information workshops were held by the Committeg
Coordination and Regional Development (CCDR), in conjunction withrthguese
Environment Agency (APA), in which communications on the circular economy, the
Management Protocol of the European Union (EU), the experience of municipalitie
among others, were included and discussed.

4. in 2018, the Portuguese Environmaggency (APA) conducted a survey with the
municipalities, published through the ANMP (National Association of the Portugue
Municipalities), on the management of CDWs and Construction and Demolition Wz
containing Asbestos (RCDA), similar to the onmédaout in previous years (2010 and
2017), intending to evaluate the implementation and constraints of the implementa
of the legislation in force and identification of good practices that could be replicab
These surveys were prepared given the oesjbility of municipalities about the
management of waste from private works not licensed and not submitted to prior
communication, as well as by the provisions that can be placed in terms of municig
regulations and subsequent licensing and inspectitiors.

Impact

From these actions/studies taken by the SWP and APA (Portuguese Environment
Association), there is a current legislative proposal regarding the management of t
CDW, integrated into the New General Waste Management Regime (Novo Regimg
de Gestéo de ResidugdiRGGR), or the Strategic Plan for-Nopan Waste 2030
(PERNU 2030).

Thus, the PERNU 2030 includes actions considered transversal, such as the need
sectoral and local consultation, given the municipal relevance in thisrraitbthe
aggregation of technological and scientific competencies directed to the constructi
sector. Besides, many concrete actions are foreseen, from the provision of informg
with the preparation of documents for all actors in the management chaiwell as
actions aimed at referring, in the specifications of the main entities responsible for
national infrastructure, the use of recycled aggregates.

Also, with the dematerialization of waste monitoring guideSAR, it is expected to
improve the characterization of the sector, through the knowledge of the quantities
produced of CDWs, producers and their destinations in terms of location, quantitie
processed and associated treatment operations.

In turn, in the draft diploma of the NRGGR, measures were contemplated aimed a
removing obstacles to the use of CDW in place of virgin raw materials, as well as t
promotion of confidence in recycled matesialith the attribution of the end of waste
status to the CDW valued according to technical specifications. It was also establig
that municipalities should consider issues relating to the management of CDWs ar
mechanisms for monitoring their correct megement when granting licences in their
regulations.

Constraints

In a workshop organized by the APA (Portuguese Environmental Association), the
areas and opportunities for improvement for the management of the CDW were
discussed, with the padipation of several entities with responsibility in the area, fro
the productive sector, to waste management operators, also involving municipalitie
the research and development sector. These are some of the barriers to the
management of the constrtion and demolition waste flow identified in these events
as well as in the studies developed (surveys).

Contact details

UPTEC, Polo do Mar Sala A2, Avenida da Liberdade
4450718 Leca da Palmeira




Tel:00351 220 731 357
email:info@smartwasteportugal.com

References

Website:http://www.smartwasteportugal.com/

CDW workgroughttp://www.smartwasteportugal.com/pt/atividades/grupate-
trabalho/gtresiduosde-construcaee-demolicaercd/

ENG version:
http://www.smartwasteportugal.com/fotos/editor2/sumario_ing_versao_firajsdf
SWP Associated partners list:
http://www.smartwasteportugal.com/fotos/editor2/ associados aswp_setores_ativ|
e 03 2020.pdf
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http://www.smartwasteportugal.com/pt/atividades/grupos-de-trabalho/gt-residuos-de-construcao-e-demolicao-rcd/
http://www.smartwasteportugal.com/pt/atividades/grupos-de-trabalho/gt-residuos-de-construcao-e-demolicao-rcd/
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http://www.smartwasteportugal.com/fotos/editor2/_associados_aswp_setores_atividade_03_2020.pdf
http://www.smartwasteportugal.com/fotos/editor2/_associados_aswp_setores_atividade_03_2020.pdf

3.2 Suprema project

Suprema project, PORTUGAL

SUPREMA Sustainable Application of Construction and Demolition Waste (CDW)
Road Infrastructures research project was developed by The National Laboratory ¢
Engineering (LNEC) and the Instituto Superior Técnico (IST). The project aims to
contribute to the generalization of the sustainable application of CDW in road
pavements, by improving the knowledge related to the performance of the mechan
and environmental behaviours of these materials, when placed as aggregates in
unbound layers of pavesnts. The main expected result with the development of this
project was the development of practical recommendations for the design and
construction of road pavements with the use of CDW, which includes a guide for th
application of milled bituminous mixies as granular materials not linked in-$alse
and capping layers and constitutes a solution with clear environmental and econon
advantages.

Best practice type

National Research of CDW in road pavements

Target audience

- Professionals of the CDs#&ctor
- Construction Workers

- Civil Engineers

- Students

Good practice
description including
Objective and
timeframe

With the publication of Decreleaw No. 46/2008 of March 12, the deposition of CDW,
landfills is conditional on prior screening, thus infagdo contribute to an increase in
recycling or other forms of CDW recovery and, consequently, to the reduction of th
amounts deposited in the landfill. This Deet@sv promotes, for public or private work
the reuse of materials, the incorporation etycled CDW in the work or, if this is not
possible, its referral to a waste management operator.

The use of CDW on road pavements is thus a solution with clear environmental an
economic advantages. The application of CDW as a granular matebialndtin layers
of pavement (base, stiase and layers), also has the advantage of allowing the
incorporation of large quantities of the materials under consideration, with different
origins.

The main expected result with the development of this project thha development of
practical recommendations for the design and construction of road pavements with
use of CDW, which includes a guide for the application of milled bituminous mixtur
granular materials not linked in sblase and capping layers

Figure 1 — Tested materials
Source: LNEC
Project: PTDC/ECM/100931/2008, financed by Foundation for Science and Techn
(FCT).
SUPREMA aims to respond to the issues raised by the national and international
technical community through the development of the research lines concgtimé
application of C&DRM as recycled aggregates in road pavement base dnadaldyers
and in capping layers. The work plan includes a specific experimental programme,




comprising laboratory and in situ tests on a reference natural aggregate andlsever
selected C&DRM: crushed concrete, crushed mixed concrete, crushed reclaimed &
and milled reclaimed asphalt.

Main objectives:

- the evaluation of geomechanical and geoenvironmental characteristics of
different types of CDW crushed concrete, mixeztushed concrete (masonry
and concrete), milled bituminous mixture and bituminous mixture crushed;

- the analysis of the behaviour of CDW as unbound granular materials and f{
comparison with the behaviour presented by natural granular materials;

- the detamination of the parameters to be used in the sizing of pavements,
considering the application of the RCD;

- the study of the constructive aspects to be developed and applied, depend
on the type of the CDWs, for ndinked base and sulbase and cappinigyers.

In this project was foreseen an extensive geometric, physical, mechanical and
environmental laboratory characterization of the CDW and natural aggregates,
previously selected, and the construction of experimental stretches at the real scal
instrumented with strain gauges, load cells and lysimeter.

Three recycled aggregates with litkeown properties and performance were selecte
70% CAVGS and 30% milled mixed asphatycled aggregate made of asphaltic
waste from mixed asphalt, recoveredrifling, and then mixed with CAVGS limeston

Location
/geographical
coverage

The study was carried out in a controlled environnggintlaboratory and Ambigroup
facilitiesc in Portugal.

Stakeholders and
Partners

The authors acknowledge the financial support of R&D project

at ¢5/ k 9/ a kK MOSUBREM&Sustamablepplication of Construction and
55Y2ft AdA2y wSOeOt SR aliSNALFfta o/ 35wal
para a Ciéncia e a Tecnologia (FCT), from Portuguese Ministry of Science, Techn
and Higher Education.

Acknowledgements are also due toldigroup, SGPS, SA for providing the studied
materials (crushed mixed concrete, crushed reclaimed asphalt and natural aggreg
well as Teodoro Gomes Alho S.A. for the supply of the milled reclaimed asphalt.

Methodological
Approach

Toachievethe pr§fOG Qa 3J2F f asx GKS 62NJ] LINRINIY

1. the revision of the statef-the-art, detailed planning of all activities to be
carried out during the project, with the definition of appropriate criteria; the
selection of materials (CD8%d natural materials) to be used in the study,
depending on the origin; the methodologies selection and classification
method, as well as the definition of the characterisation of the to be carriec
out, taking into account the applicable European starglard

2. the physical and chemical characterization, of CDW and samples of natur
aggregates previously selected, enabling a range of values of for different
and natural aggregates. Most of the methods have been developed for naf
materials, so it wasatessary to make methodological adaptations or test
equipment, to allow the characterization of CDW;

3. the execution of cyclic triaxial on selected samples of CDW and natural
aggregates;

4. 4.the implementation of a stretch of pavement on a real scale, tobbein
experimental installations. During the construction of the layers of the
experimental stretch, systematic control of the quality of construction was
made. It was also intended to carry out the instrumentation of the stretch,
the placement ostrain gauges, load cells and lysimeters;




5. the analysis of the results obtained either in the laboratory and in the
implementation of the experimental section;

6. the results obtained, comprises the proposal of characteristic values for th
performancerelatedproperties of the materials studied, as well as the
preparation of specifications and recommendations for the application of tk
materials in unbound granular layers and on the caplpiy®rs;

7. to promote the dissemination of the results obtained, thiotige publication
of articles in national journals and international organizations, and the
presentation of papers in national and international seminars; by the end g
third year of the project, a seminar to present to the technical community t
mainconclusions achieved, thereby fostering debate and exchange of ideg
with other actors involved in the CDW.

The two institutions involved in this project, the National Laboratory of Civil Engine
(LNEC) and the Instituto Superior Técnico (IST),ipatédn all the tasks listed above,
such as researchers, task leaders and scientific supervisors.

The work methodology project the holding of regular meetings of the project team,
fostering the project in a consistent and supported manner.

Validation
/Monitoring

During the construction of the pavements, systematic control of the quality of
construction was carried out, in particular by controlling the compaction of the laye
namely, by the Ana Cristina Freire, an assistant researcher in the iDepof
Transportation of LNEC.

Based on the results of the project and the Manual of Pavement Design for the Na
w2l R bSG62N] oa!/ht! 03 AG 6l & LIRAAAGC
low traffic roads and streedsThe type of pavementrsictures proposed in the
catalogue was designed on the main basis of MACOPAV manual and the Portugu
experience of the last decades of intense road construction activity, but also the sg
guidelines of the LNEC E 473 specification and the Spaidshfgy the application of
CDW.

For the validation of the mechanical behaviour of recycled aggregates, the experie
and results obtained in the SUPREMA project, through the instrumentation and
observation of experimental stretches where these same GiAésapplied in
unbound layers, was fundamental.

The empiricamechanistic design of the pavement catalogue was carried out accor
to the methodologies dbhelland AASHTusing the BISAR and ASHTOWare compu
programs, respectively, and was alwagtblished for the most stressful situations.
For bibliographic references, please consult the artittp://crp.pt/docs/A48S177

8 CRP_T5 023.pdfage 10.

Impact

Based on the results of the project and the Manual of Pavement Design for the Na
w2l R bSG62N] oa!/ht! 03 Al 61 & LIRAAAGC
t26 GNITFTFAO NRIR& YR aGNBSGa¢o
The catalogue type structures are characterized ylbanded base and stitase layers
consisting of:

1. recycled aggregate consisting of mixed waste from masonry and concrete
crushing;

2. recycled aggregate resulting from the mixture of waste from bituminous
mixtures recovered by milling, with a natural aggtegaushed with extensive
granulometry.

The project contributed to the sustainable implementation of CDW in road traffic,
through the improvement of performangelated knowledge mechanical and



http://crp.pt/docs/A48S177-8_CRP_T5_023.pdf
http://crp.pt/docs/A48S177-8_CRP_T5_023.pdf

environmental behaviour of these materials, when placed agggtes in unbound
layers of pavements (road infrastructures)

Success Factors

As a stakeholder, Ambigroup was a success factor for this project. Ambigroup has
specialized in recycled aggregate production located in Seixal with an installed caf
of 100,000 tons/year. This unit is provided with triage lines, separatioshaadding
allowing the segregation of the various contaminants and obtain a recycled aggred
suitable for different applications (e.g. layers of base anébasb, filling slopes or
replacing the conventional pavementgut-venany.

The materials undestudy were supplied by Ambigroup, in whose facilities the
incorporation of the material was tested (by the construction of experimental stretc

Source: LNEC Newsletter N°0 2015

Constraints

The application of recycled aggregates under conditidmsr dhan those established
requires specific studies to assess their influence on the relevant properties of con

Lessons learned

There were several CDW analyzed with a potential application on road pavements
To ensure that recycled CDW aggregatesviable materials, ensures a structural que
of the pavement and are a viable option for road design;
LGiQa LlR&aaArofsS G2 LINBY2GS (GKS &adzaidl Ayl
construction;
It was possible to purpose type structures of pavemevith the application of recycleg
aggregates of CDW in base and-babe¢ a catalogue of pavements with use accordi
to the type of material, type of foundation and traffic class;

It was possible to purpose technical requirements for the applicatiombiounded
layers of pavements.

—

Source: LNEC Newsletter N°0 2015

Replicability and/or
up-scaling

¢KS aOFGFt23dzS 2F LI @SYSyida F2NIf2¢ |

design of paving solutions with CDW enhancement, for application in new works,




extension or reconstruction of existing pavements of roads and low traffic streets.

The catéogue has no application in works of reinforcement of existing floors or pav
works of art. The catalogue showed to be useful for deemimking in the context of its|
implementation and, consequently, encourage the sustainable use of CDW in road
congruction.

Conclusion

Some geometrical and physical characteristics have been determined, allowing the
framework of the materials understudy, to be compared with natural materials.
The results from laboratory leaching tests suggest that the construettbdeamolition
recycled materials from this study do not pose an environmental risk, as it is some
overstated.

CDW materials may be deemed viable, as they allow for sufficient structural quality
pavements, and are to be thought of as valid choitc@svement design projects.

| 26 SOSNE GKS YFGSNRARFIE OftlFaaiaxfTAOlLGAzY
aSyasS GKIFIG GKSAS YFGSNRLFf a R2bfseafroadh G
pavements.

The recycled CDW produced in a treatmeanplike in Ambigroug provides a recyclec
aggregate suitable for many applications with-tmst energy consumption and great
separation and cleaning efficiency. Therefore the benefits aresffestive and
environmentally friendly. Besides contributioghe reduction of deposition in
inadequate places spares natural resources. On the other hand, the use of recycle
aggregates enables substantial cost savings when compared to the use of conven
materials.

Ambigroup was able to produce recycledraggtes from CDW in three different grain
size classes to be reused in various types of construction works, including in tracks
filling and gabion walls, etc.
The use of CDW in a construction site should be done in compliance to the nationé
Euopean Community technical standards, namely following the technical specifica
defined by the Laboratério Nacional de Engenharia Civil known as the National
Laboratory of Civil Engineering of Portugal (LNEC).

Contact details

LNEC

http://www.Inec.pt/en/
Avenida do Brasil, 101
1700066 LISBOA

Tel: +351 218 443 000
Emaillnec@Inec.pt

IST
https://tecnico.ulisboa.pt/en/
Av. Rovisco Pais, 1
1049001 Lisboa

Phone: +351 218 417 000
mail@tecnico.ulisboa.pt
Ambigroup

Rua Eugénio dos Santos, n.° 1 Casal do Marco,
2840185 Arrentela

Seixal
reciclagem@ambigroup.com
+351 212 269 900

References

LNEC
CDW Activities developed
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http://repositorio.Inec.pt:8080/bitstream/123456789/1004002/2/Rel%20237 12%?2
pace.pdf

IST

Proposal of Catalogue of Pavements with Construction and DiemVaste for Low
Volume Traffic Roads

KOGGLIBAYKKTFSYAEDPGISOYAO2ddzf A862 1 LIk XKk w§
Ambigroup

http://www.ambigroup.com/

Other references:

Book of proceedings wastes

http://www.cvresiduos.pt/pdf/BookofProceedings.pdf

Residuos de Construcédo eniddicdo. Um estado de arte visando a sua valorizagéo €
Trabalhos Geotécnicos
https://repositorio-aberto.up.pt/bitstream/10216/75471/2/44679.pdf
SUPREMAAplicagadcsustentavel de residuos de constru¢éo e demolicdo (RCD) en
infraestruturas rodoviarias Relatério de progresso do projeto PTDC/ECM/100931/2
¢ Year 13

http://repositorio.Inec.pt:8080/jspui/handle/123456789/1003914

Catalogo de pavimentos com residuos de construgBormlicdo para estradas e
arruamentos de baixo Trafego

http://crp.pt/docs/A48S178 CRP_T5 023.pdf
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3.3 Circular Construction Project

Circular Construction Project: PORTUGAL

The Circular Construction Project is an awarenaisgg and capacity building project
targeting public and private companies in the construction industpiitugal. The
project consists of a set of complementary initiatives guided by a knowledge base
waste sector and the value chain of the CDW and aims to raise awareness on the
importance of acting in the life cycle, including design, constructierang
RSO2yaidaNHzOGA2Y YR AYONBIFaAS SYLX 28553
success lies in that it is a dynamic initiative that can be applied in the oftrmetugal
and can encourage the use of CDW management into the value chain of éesnpan

Best practice type

National Strategy of Awareness raising and capacity building actions

Target audience

-Companies and professional associations (including the entire life cycle of constru
from the project to the deconstruction anelorization of CDWSs);
-Public Administration (namely, at the local government level);
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engineering).
In specific:

- Architects and Engineers

- Real estate investors

- Publicprosecutors

- Constructors

- Material suppliers

- Users (General public)

- Demolishers

- Recyclers

[axN
w
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Good practice
description including
Objective and
timeframe
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Environmental Educatipstrategic objectives. The project aims to develop and
implement an awareness and training program aimed at companies in the constru
sector, local government technicians and architects and engineers in training, for t
prevention of construction and derition waste production and its integration into the
value chainThe project consists of a set of complementary initiatives guided by a
knowledge base of the waste sector and the value chain of the RPfticular, the
project is developing a set oftams, namely:

- Study of the characterization of the CDW sector;

- Seminars;

- Masterclasses;

- Technical visits;

- Online courses;

- Map of CDWs retreating facilities (Smart Waste Portugal)

More specifically, the objectives of the project contribute directly to the specific
objectives of theNationalProgram to Support a new Environmental Cu]tsueh as:

- Raise awareness and train construction companies, particularly SMEs, on
importanceof acting in the life cycle, including design, construction, use an
deconstruction, to prevent the production of RCD and increase its recyclin
potential, by promoting the creation of value, and environmentally sustaing




policies and practices, by encaging the change of individual and collective
behaviours.

- Sensitize and train technicians from local administrations and construction
companies to the necessary procedures, the estimated production CDWSs,
the correct classification of CDWs, particdyl&iazardous waste, and the
appropriate destinations, by promoting educational programmes to improv|
the environmental performance of enterprises, including, inter alia, the
development of pilot initiatives to assess environmental performance and
encouragahe adoption of more sustainable practices.

- Produce communication initiatives and development of awarerssisng
actions aimed at the general public, by promoting communication campaig
aimed at citizens and the business sector, enhancing the edualadiiomension
of environmental information using understandable and accessible langua
ensuring scientific rigour.

- Disseminate the initiatives to be carried out to promote the public discussi
the problem of the valorization of the CDWSs, by promdtiregrealization of
initiatives of reflection and debate of national and/or international dimensig
the field of Environmental Education.
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on building materials, techniques astéindards for sustainable construction
and CDWs prevention, by modernizing the environmental education
equipment, in didactic terms and alignment with ENEA 2020 Thematic Axg

The timeframe of the initiative : 2012020.

Location
/geographical
coverage

Portugalc national Level: North, Central, Lisbon and Tagus Valley, Alentejo and Alg
(except the islands of Madeira and Azores).

Stakeholders and
Partners

Partners of the project include:

- Smart Waste Portugal
The Smart Waste Ragal Association (ASWP) is a-poofit association, created in Ma
2015, which aims to create a nationwide platform, which potentiates waste as a
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and Innovation, enhaig and encouraging cooperation between the various entitie
public and private, national and naiational.

- 3DRIVERSENgineering, Innovation and Environment
An environmental consultant with an accumulated experience of about 14 years of
activity proviéhg consulting services in the area of waste management in Portugal.
ultimate objective is to promote the sustainability of its activities, focusing on the
evaluation and improvement of the environmental performance of systems, produd
and services.

- Faculdade de Engenharia do Porto
The Faculty of Engineering (FEUP) is the largest of the 15 schools that comprise t
University of Oporto. Under Portugal2020, FEUP has about 100 R&D projects und
in partnership with companies. As a member of BH@ business and innovation
network ¢ promotes cooperation in applied research, open innovation and the
organization of scientific and technological missions.

Methodological
Approach

The project development is being carried out by a multidisciplinary team with deep
knowledge of the local situation.
- General Coordination: Eng. Luisa Magalk@&sneral Secretary of Smart
Waste Portugal




- Scientific Coordination: Prof. Maria de Lurdes k@&l Prof. Castorina Silva
Vieirag Specialists in CDW
- Mario Rapos@ Specialist in Communication and Environmental Education
- Anténio Loreng Specialist in Waste Management
In general, initiatives to be implemented within the project can be dividedvirato
approaches: active and passive.
In the first, direct intervention is made with the different entities using seminars, fie
visits and other facéo-face awareness actions.
On the other hand, the creation of the website and the online course isw@as
approach, allowing access to informative content by the general public

Validation/ There is no specific information about validation and monitoring methods, but the

Monitoring project is being carried out by a multidisciplinary team with scieatificechnical
expertise, and deep knowledge of the national CDW situation. The team will assur
scientific validation and project monitoring, as also the accuracy of all the products
produced.

Impact 1) MAKING THE ECONOMY CIRCULAR

Awareness of the valorization of CDW and its incorporation into sectors such as in
and construction avoiding the extraction of natural resources, promoting the efficie
use of resources and contributing to the closinthefmaterials cycle. The training of
architects and engineers encourages the development of CDW prevention plans ir
construction projects that include the concept of ecodesign in the construction mat
used and more efficient deconstruction and decdsgioning processes.

2) VALUING THE TERRITORY
The passive participation of the public in the online courses results in increased
awareness of civic society concerning the bad practices carried out in the context
CDW production activities and the requiremi& monitor them. Protect the landscape
and natural values from illegal discharges of CDW, which may include dangerous
as well as regenerate degraded landscapes through landscape requalification (e.g
abandoned quarries)

3) DECARBONIZE SOCIETY
Trainhg for the incorporation of CDWRs into the value chain, for example in the ce
manufacturing process (catensive cement industry), could result in industrial
processes with lower GHG (greenhouse gas) emissions resulting from the use of
decalcined was.

Success Factors

The project development is being carried out by a multidisciplinary team with deep
knowledge of the local situation. These two factors are necessary conditions for th
success of an environmental education strategy.

Actions made star:

- Study of the CDW Sector;

- Creation of a website;

- Development of dissemination actions with the production of content, such
dissemination videos, brochures, among others;

- 5 Circular Construction Seminar held in Oporto, Algarve, Lisbon, Center a
North of Portugal,

- Three technical visits to CDWSs processing facilities and waste manageme
operators. These visits were open to the general public and of free
participation.

- Massive open online course (MOOC) held in July 2018.

Constraints

There is no available information about existent constraints on project implemental




Lessons learned

These are some of the lessons learned of initiatives that had special success durin
project, by the target audience, made so far:

Target audiene 1: Enterprises and Business Associations

Initiatives aimed at businesses and business associations intended to inform instit
of the problem of CDWs and the possibility of their incorporation into the value cha
resulting in economibenefits.

Initiative T Dynamization of seminars in the regions covered by each of the CCDR
(Regional Coordination and Development Commission) in Portugal (North, Central
Lisbon and Tagus Valley, Alentejo and Algarve) to encourage the use of the biesty
of CDW management and their incorporation into the value chain of companies.
Materials produced: Presentation of contents and work elements for a seminar
Typology: Active participation of the public; multiplier effect; environmental awaren
Initiative 2 Creation of a micravebsite where the project initiatives and the results
obtained with its implementation are disseminated

Materials produced: Website

Typology: Passive participation of the public, environmental awareness

Initiative 3 Developmenof dissemination actions with the production of contentto b
made available online or in specialized publications in the waste and construction
sectors.

Materials produced: Communication elements and teaching materilsuments and
online content

Typology: Environmental awareness, passive participation of the public, a multiplie
effect

Initiative 4 Field visits to CDW production and treatment sites, such as constructior
sites, so that the target audience has a better perception of how this wastneged
on-site.

Materials produced: Visit the field

Typology: Active audience participation, a multiplier effect

Target audience 2: Public Administration

Public administrations, local administration technicians, play an important role in
regulating and monitoring the waste sector, so a set of initiatives that sensitize and
informs them of the current context is essential.

Initiative I Dynamization of seminars in the regions covered by each of the CCDR
(Regional Coordination and Development Commissidtritugal (North, Center, Lisbg
and Tagus Valley, Alentejo and Algarve) to encourage improvements in the
operationalization of the areas of competence of the municipalities.

Materials produced: Presentation of contents and work elements for the seminar
Typology: Active participation of the public; multiplier effect; environmental awaren
Initiative 2 Creation of a micravebsite where the project initiatives and the results
obtained with its implementation are disseminated

Materials produced: Website

Typology: Environmental Awareness

Initiative 3 Development of dissemination actions with the production of content to
made available online or in specialized publications in the waste and construction
sectors.

Materials produced: Communication elementsl deaching materials documents and
online content

Typology: Environmental awareness, active participation of the public, a multiplier
Initiative 4 Field visits to CDW production and treatment sites, such as constructio




sites, so that the tardeaudience has a better perception of how this waste is manag
on-site.

Materials produced: Site visit

Typology: Active participation of the public, a multiplier effect
Target audience 3: Higher Education and Professional Associations
Theinitiatives aimed, in one hand, higher education teachers because they have th
power to introduce the knowledge acquired within the scope of this project into the
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professional associations, such as the Orders of Engineers and Technical Enginee
should also be the target of these initiatives to integrate the concepts learned in th
activity.

Initiative 1 Development of a massive open online course (MOOC), foausihg
problem of CDWs and the possibility of its integration into a value chain, to be inte
into an educational platform of public access. The innovation of this initiative is relg
to the possibility of passive participation of the general pubtiwout, however, losing
the pedagogical approach, such as evaluations and discussion forums, leading to
results.

Materials produced: Online teaching materials

Typology: Passive participation of the public; a multiplier effect

Initiative 2 Creatim of a micrewebsite where the project initiatives and the results
obtained with its implementation are disseminated.

Materials produced: Website

Typology: Environmental awareness

Initiative 3 Development of dissemination actions, such as the creatiorasterclasses
in universities focusing on strategies for prevention and valorisation of CDWs.
Materials produced: Communication elements and teaching materilsuments
Typology: Environmental awareness, active public participation, a multiplier effect
Initiative 4 Field visits to CDWs production and treatment sites, such as constructic
sites, so that the target audience has a better perception of how this waste is man:
on-site.

Materials produced: Visit the field

Typology: Active audience partidijpa, a multiplier effect

Replicability and/or
up-scaling

- The various passive actions (digital guides, MOOC, among others) will be
available for an extended period (at least 3 years), which implies that thes¢
aspects are contemplated in the hiring of specialized work (e.g., maintena
the site for 3 yean);

- All materials produced under the project are being designed in such a way
maintain their relevance in the medium term, ensuring that they will not
become obsolete after the end of their execution;

- Initiatives of a punctual nature, such as warss, lectures, awarenesaising
and/or dissemination sessions, are being designed in such a way that they
easily replicated or extended to another type of target audience, and the
expansion to new themes and activities is also feasible.

Conclusion

Since the project is not finished yet, here are the main conclusions so far:

This project is based on the strategic objectives of the Smart Waste Portugal Asso
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increased importance of the subject, at the national level and all the other entities
involved, whether in the environmental or technical dimension. These specificities
enhance the project potential to evolve in subsequent phases in coordinationttdth




entities, such as professional associations, NGOs, higher education entities, amon
others.

More active means of dissemination will also be used, namely the website and
newsletter of the Smart Waste Portugal Association itself, as well as othelates$o
entities or partners that, by their very nature, may be directly involved with the proj
For the business and academic community, other-fadace methods will also be
activated, such as participation in conferences and workshops with pmysiad (roH
ups, brochures, among others). The initiatives that make up the project will be
opportunities for dissemination to the hosts (e.g. CCDR, universities and polytechr
At the end of the project, for the dissemination of results and theiangts a results
report will be produced. This will be shared through the communication channels
mentioned above, as well as by the list of participants that will be built throughout t
project.

Contact details

UPTEC, Polo do Mar Sala A2, Avenidiébgadade
4450718 Leca da Palmeira

tel: 00351 220 731 357
email:info@smartwasteportugal.com
email:geral@construcaocircular.pt

References

Project official Website:

http://www.construcaocircular.pt/

Estratégia Nacional de Educacao Ambiental (National Strategy for Environmental
Education)

https://enea.apambiente.pt/

Smart Waste Portugal

http://www.smartwasteportugal.com/en/
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4. Best practice from Greece

4.1 Mytilineos

project on Bauxite Residue

Mytilineos

project on Bauxite Residue: GREECE

The best practice consists of a private initiative with a nationwide impact, undertak
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= Power and Gas TradingYNMIILINEOS, regarding the utilization of bauxite residues in

I—SS=- ALUMINIUM OF GREEUE technique concerns the installation of four filter presse

A—— treat bauxite residues, in two separate buildings, together with their respective aux
installations (feding tanks, compressor tanks, air compressors, disposal area, conv
belts etc.). The success of the best practice consists of the use of the filter techniqu
which can reduce disposal volumes on land and allows direct transport (e.g. ship |
of the dry bauxite residues (ferroalumina) intended for a variety of uses, such as a
additive in cement and in roof tiles, a substrate for roads and controlled landfills et

Best practice type A Technique for the treatment of Bauxite residue

Targetaudience Construction sector companies

Waste management companies (public and private), including companies impleme
producer responsibility schemes.

Waste authorities (public administrations in charge of waste management, mainly
locallevel).

Decisioamakers

Good practice
description including
Obijective and
timeframe

The answer to the current Raw Material supply challenge faced today in Europe, li
technological innovations that increase the efficiency of resource utilizatiorlland a
the exploitation of yet untapped resources such as industrial waste streams and
metallurgical byproducts. One of the key industrial residues which is currently not o
L22NI & QFt2NRAT SR A& I dZEAGS wSaARdzS ¢
alumina refineries. Bauxite residue reuse solutions do exist as-atane but pooling
them together in an integrated manner is the only way to render bauxite residue re
viable from an economical point of view and acceptable for the industry.

Already in 16 Mytilineos was the first firm in Europe to invest in the installation of
high-pressure filter (filter press) for the dry deposition of bauxite residues. To achie
GKAAZ GKS O2YLIlye YFRS F G244t 2F € my
2006 and 201X its largest ever investment of this type.

These investments concerned the installation of four filter presses to treat bauxite
residues, in two separate buildings, together with their respective auxiliary installat
(feeding tanks, compregstanks, air compressors, disposal area, conveyor belts etc
The operation of the three presses covers the needs for drying bauxite residues, w
the fourth one, which is installed in the same premises and has the same treatmen
capacity, is used astkup for the other three in the event of a breakdown in the futd
The company completed this investment by installing 4 filter presses and utilizing t
option of permanently depositing bauxite ash in a dehydrated fdh@ world's safest
disposal methd - while allowing them to be used first.

Bauxite residue recovery initiatives continue to date based on international best
practice.

Mytilineos' latest action finds application in the "RemovAL" program he leads. It teg
advanced technologies for the &ienent of bauxite residues for the extraction of basi




and critical metals and their subsequent use as raw materials. "RemovAL" aims to
convert bauxite residues into new products or raw materials through innovative
industrial coexistence activities.

The best practice is documented on Mytilineos website. It was launched in 2006.

Location
/geographical
coverage

Greece

Stakeholders and
Partners

MYTILINAIOS ANONIMI ETAIREIA
National Technical University of Athens
Aristotle University of hessaloniki
University of Patras

Methodological
Approach

Specialized higpressure filter technology was chosen as it is the best available
technique for the treatment of red sludge worldwide because it reduces the volume
the landfill and allows fohe immediate transfer (eg ship loading) of bauxite dry was|
(ferroalumina) for various uses, such as an additive in cement, tiles, road substrate
landfill etc. At the same time, it is the safest environmentally friendly technology fo
treatment of these residues as 72% of the produced iron is dry, in contrast significa
other technologies leading to production, distribution and drop watery mud, with m
environmental risks in case of loss of the basin repository.

Validation/
Monitoring

Since thébeginning of 2006, much of the waste has been disposed of as a raw mat
in the cement and ceramics industry, where more than 90,000 tonnes have already
absorbed. Additionally, since 2006, when the first filter press was installed, it starte
operding in order to increase the number of bauxite residues that are dried in and
deposited in the specially designed space every year. With the gradual installation
rest of the filters, the treatment rate increased year by year, and finally in 2012 al
bauxite residues were processed and discarded at sea.

Impact

Effectively addressing an environmental issue that concerns local communities in t
region/ Use of residues in a beneficial way/Removal of most of the residual water
bauxite, making therauitable for the above applications/largeale example of
successful implementation of sustainable principles development

Innovation

Lies in technological innovations that increase the efficiency of resource utilization
allow theexploitation of yet untapped resources such as industrial waste streams a
metallurgical byproducts.

Success Factors

The filter technologis today the best available technique for the treatment of red m
globally, as it reduces disposal volumes ad knd allows direct transport (e.g. ship
loading) of the dry bauxite residues (ferroalumitta¥ also the safest technique for the
treatment of these residues in environmental terms, as the ferroalumina produced
72% dry, in contrast to other techioglies that result in the production, handling and
disposal of slurry, at great environmental risk in the event of damage to the dispos
basin.

Balanced team of R&D and industrial partners

Legislation and standardization at the European lewalder to facilitate the
implementation of the most promising technical solutions

Constraints

Today’s production of raw materials, such as alumina, is a long way from being
environmentally friendly: they are obtained through traditional processes tinetr gt
large C@emissions, and bauxite residue in the case of alumina production from ba
by the Bayer process. Developed processing technologies for extracting base and
metals from such bauxite residues and using the remaining processohgesem the
construction sector has limited the negative environmental impacts of traditional be




residue treatment and disposal.

Lessons learned

Since the world economy has been confronted with an increasing supply risk of cri
raw materials (RMs), there is a major interest in identifying alternative secondary
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million ton scale worldwide. Bauxite residues can be an untapped secondary sourd
CRMs. Depending @heir geologic origin and processing, bauxite residues can cont
considerable amounts of valuable elements. However, there are further benefits fr
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beyond monetaryalues (e.g. reduced investment / operational costs by savings in
disposal). For instance, benefits for the environment and health can be achieved b
abatement of tailing storage as well as by reduction of emissions from conventione
primary mining.

Replcability and/or
up-scaling

Similar technology can be used to revalorize bauxite residues generated by private
sector companies,

Conclusion

Recovery of CRMs from bauxite residue is not only attractive from the point of fina
by recovered elements alone. It is also motivated by a number of further economic
social, environmental and technological benefits. Society has a strong interest in
accounting for these external costs and benefits. Both legislators and companies t
O2YYAGGSR G2 &dzadlAylLoAfAGe I NB NBaLX
sustainable CRM recovery a reality.

Contact details

https://www.mvtilineos.gr/elgr/csrcontact/form

URL of the practice
(if applicable)

https://www.mvtilineos.gr/elgr/bauxiteresidues/howto
http://ermis.acci.gr/green/images/Drasi-Bnergeia_P.1.pdf

Related resources
that have been
developed

https://www.researchgate.net/publication/325016008 -Re

using bauxite residues benefits beyond critical raw material recovery
https://www.researchgate.net/publication/325103047 Bauxite residue_as main_r
material_in_the production of calcium_sufrroaluminate clinker
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https://www.researchgate.net/publication/325016008_Re-using_bauxite_residues_benefits_beyond_critical_raw_material_recovery
https://www.researchgate.net/publication/325016008_Re-using_bauxite_residues_benefits_beyond_critical_raw_material_recovery
https://www.researchgate.net/publication/325103047_Bauxite_residue_as_main_raw_material_in_the_production_of_calcium_sulfo-ferroaluminate_clinker
https://www.researchgate.net/publication/325103047_Bauxite_residue_as_main_raw_material_in_the_production_of_calcium_sulfo-ferroaluminate_clinker

4.2 Dewam Project

Dewam Project: GREECE

- —

Following the modertrends in the field of Construction and Demolition (C&D) waste
management, a research team has been formed in the framework of the research
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which was funded by the General Seargit for Research and Technology of the
Hellenic Ministry of Development. The project aimed to investigate the need for rat
changes in the field of C&D waste management in Greece through the developme
an information system. The wdilased DSS aligation developed is innovative and
proves really successful as it can provide an accurate estimation of the generated
quantities of twentyone different waste streams (e.g. concrete, bricks, glass, etc.) f
four different types of buildings (residiad, office, commercial and industrial). In
addition the tool can also be used as a CDW estimation and provide crucial inform
needed to define during the R& D work the most effective actions to be carried out
order to achieve a C& DW managemenbadprimary goal is zero waste generation.
The ultimate objective of the DEWAM project was to minimise C&D waste discarde
landfills without any prior processing, as well as to increase their recycling and reu
rates.

Type of good practice

Web-based tool for accurate estimation of the generated quantities of 21 different
waste streams produced from Renovation and demolition (R &D)

Target audience

DEWAM addresses the needs of specific target groups such as building material
companies, recyets, construction companies, 3PL companies, city authorities, as W
individuals

Description of the
good practice
including: objective
and timeframe

The information system that was developed within the DEWAM project, provides tq
end-user thecapability to be informed as regards: (a) information on building materi
(b) guidelines for the optimisation of the demolition procedure and the separation ¢
building materials, (c) recyclable and reusable building materials, (d) 3rd party logi
(3PL) companies for the transport and storage of C&D waste, (€) demolition waste
management costs.
In the context of the DEWAM research project, advabed Decision Support System
(DSS) application, namely DeconRCM, is also accessible to the userstti@ough
developed portal. The basic scope of the DeconRCM is to provide thsendith an
easyto-use tool for the optimisation of the C&D waste management in the Region
Central Macedonia, Greece. In brief, DeconRCM provides an acestiatation of the
generated quantities of 21 different waste streams, based on the typical constructi
practice in Greece. Furthermore, DeconRCM provides the user with the optimal
management of each generated waste stream regarding both economic and
envionmental criteria. This is materialized with the utilization of linear mathematice
programming, while incorporating in a Google map all@Hide processing facilities fo
the different waste streams located within the Region of Central Macedonia
Furthe DeconRCM provides the ender with an easy to use tool for:

- the total volume of the CDW produced either from a demolition or renovati

constructional process,

- the optimal CDW management,

- the optimal route from the construction sites to the depositsites, and

- the overall CDW management cost.




Location
IGeographical
coverage

Region of Central Macedonia, Greece.

Stakeholders and
Partners

Dewam project addresses the needs of specific target groups such as, contractors|
engineers and publigtakeholders.

Major Partners: Laboratory of Quantitative Analysis, Logistics and Supply Chain
Management, FIBRAN S.A.

Methodological
approach

DeconRCM is a wediased decision support system application produced within DEV
project and provides an accueagstimation of C&DW quantities generated by two m
activities : Renovation and DemolitioR&D) of four building types (residential, office,
commercial and industrial), based on the typical construction practice in Greece. T
user must insert data regding the exact position of the site by using Google maps &
then chose the type of the project (renovation or demolition) as well as the specific
building type. Finally, the tool will ask to enter other detailed technical characteristi
the buildingproviding C&DW estimations in weight for 21 different waste streams.
More specifically. DeconRCM is built with the use of a web mapping via Google M
(free web mapping service application and technology provided by Google that po
manymap-based services, including the Google Maps website via Google Maps AR
database with all the adequate information regarding the disposal sites of the Regi
Central Macedonia, Greece is embodied in the application. The database, which is
on MySQL, can be accessed and edited only by the administrator of the portal. Feg
forms, based on php 5.0 scripting language, are developed for gathering data as r¢
the source site (demolished or renovated building). Additionally, an algorithmudeall,
built with the use of excel spreadsheets, is constructed and embodied in the DSS t
the estimation of the generated quantities of R&D wastes from a building. The outy
guantity estimation model is stored in databases, also developed wiBQM. Finally,
optimisation of the integrated CDW management of-efitife buildings is solved with
the use of a mixethteger linear programming model (MILP)
hy (2L 2F GKS 0602@¢S3s 5S5S02yw/ aQa dzaSNJ
essential irorder to define the abovementioned parameters. In detail, by accessing
DeconRCM the user has to determine the exact position of the case under review
map. At the same time, the user must, both choose the constructional activity
(demolition/renovatbn) that takes place and to define the kind of each building cate
(detached house/block of flats, office building and industrial building).
Moreover, the user has to set in the feedback forms the technical characteristics @
details of each buildg type. In case of a residence building demolition (whether it is
detached house or a block of flats) the user should be in position to set the followir
characteristics concerning the building (Figure 3):

- construction year,

- building dimensions amtimber of floors,

- ground floor usage (residence, parking or pilotis),

- roof type,

- existence of basement and elevator,

- total balcony surface,

- heating type system and number of radiators per floor,

- number of apartments and WCs per floor,

- total number of windows per floor,

- type and number of frames (alunm, timber, plastic),

- number of internal walls
Data input, as it was fully described above in the DeconRCM application forms, all




the user to depict the total CDW volume produced by thectsdieconstructional
activity. More specifically, finding and choosing the building that was defined in the
tSFRa G2 GKS 6AYyR2¢6 6AGK GKS {Gloa Syd{
Optimisation of the integrated CDW management is solved with the asminxked
integer linear programming (MIPL) model. Cost parameters that are included are:
- the fixed deconstruction process cost
- the fixed cost of demolishing the entire building, iii. the fixed demolition
process cost,
- the variable cost of deconstructiigk S 6 dzAf RAYy 3 o6ek (0 3
- the variable cost of separating CDW, plus loading cost in the container for

material,
- the fixed cost of using/renting a container and
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Validation/Followup

The applicability of DeconRCM has been demonstrated and its results have been
validated elsewhere. More specifically, DeconRCM was used in order to assess C
gquantities and managemenbst for twentyseven residential buildings in the Greater
Thessaloniki Area.

Impact

Not measured

Innovation

The webbased DSS application is innovative in the sense that it provides an accur
estimation of the generated CDW quantitiesveénty-one different waste streams (e.g
concrete, bricks, glass, etc.) for four different types of buildings (residential, office,
commercial and industrial). With the use of mathematical programming, the Decon
provides also the user with the optimaldeof-life management alternative, taking into
consideration both economic and environmental criteria.

Success factors

The webbased Decision Support System (DSS) applicatamely DeconRChMhas
been developed, aiming towards the identification of the optimal construction and
demolition waste (CDW) management strategy that minimizesglii costs and
maximizes theecovery of salvaged building materials. In addition the tool can be ug
as a CDW estimation and provide crucial information needed to define during the F
work the most effective actions to be carried out in order to achieve a C& DW
management whose pnary goal is zero waste generation.

Constraints

No constraints mentioned.

Lessons learned

Prior Knowledge of the amount of waste to be generated in a region or building prg
will enable to assess their management possibilities, including the waste preventio
this reason, the DSS application model can facilitate local authorities astcuction
agents involved in waste management develop the waste management plans and
comply with the current regulations.

Replicability and/or

The use of the tool can allow the planning of preventive measures in the construct

enhancement site as welhs program the type and size of waste containers, the pickup frequency
site, the treatment and final destination of each waste stream. Currently, the applic
is built for the case of the Region of Central Macedonia, Greece, but can be easily
expandel to other areas with the necessary adjustments

Conclusion /52 A& | GLINA2NRGEE gl adsS aaGaNBLFY F2NJ
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are severateasons in favour of a wdiased DSS, e.g. raise of awareness, enhancen
2F RSOFAETSR 1y26fSR3IS IyR SyO2dzNI 3SYS
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interface enables ussrwho do not always have the adequate scientific backgraiond




retrieve information and navigate through data interactively.

Contact details Prof. Nicolas Moussiopoulos, moussio@eng.auth.gr
Practice URL (if az2NB AYyTF2NXIGA2Y 2y (GKS LINRP2SOGQa FAy
existing) http://pandora.meng.auth.gr/dewam/

https://www.wtert.net/paper/2070/DeconRCM-decisionsupportsystemtool-for-
renovationrand-demolitionwastemanagement.html
https://aix.meng.auth.gr/lhteeAnnualReport2009. pdf

Relevant resources | N/A
that have been
developed




5. Best practices from Romania

5.1Buzau Project

Buzau Project: Romania

The Buzau project aimed to develop an efficient system for the management of
construction andlemolition waste (CDW) in Buzau County, Romania.
The main outputs of this project, were:
- aCode of Best Practices on separate collection of CDW at source i.e. hous
construction sites and Local Public Authority;
- a Methodology orEndof-Waste of certain categories of CDW;
- a Pilot Station (VernestiBuzau County) for the mechanical treatment of in
CDW (including illegally dumped waste);
- by AYOGSNIOGA®S 6So6 LI AOFGAZ2Y -A
constructii.ro) with tle aim to promote CDW recovery and recycling techniq
The success of this best practice lies in the fact that it aimed not only to implement
correct collection of this type of waste but also to provide a technological process f
recycling of inerCDW (concrete, bricks, tiles etc.) . It also has to be noted that the
station eliminated 1200 tons of CDW in 2016 and 1600 tons in 2017.

a——

Inert CD Waste processing in Pilot Plant Vernesti
(http://www.domeniiprestserv.ro/galerioto.html)

Best pactice type

Regional strategy for the management of construction and demolition waste (CDW

Target audience

- The Code of Best Practices addresses both small and big generators of w
well as the Local Public Authorities.

- C&D Waste Exchangeplication addresses both generators and owners of
CDW and aims to provide services in the field of transportation, treatment,
recovery or disposal of CDW.

Best practice
description including:
Obijective and

timeframe

This strategy was developed betwedl1 22014, by the Council of Buzau County in tk
framework of a LIFE project (LIFE 10 ENV/RO/00727) and implemented in Buzau
(Romania). All information regarding this example of good practice is publicly avail
The project objectives as presented1,2] were:
- knowledge of the current situation (2011) regarding the generation, collect
recovery and disposal of CDW in Buzau county and Romani2@02 1
- development of a coherent decisiomaking system by clarifying the
responsibilities of all éars involved in the CDW management in Buzau cour
20122014
- development of a procedure for BofFWaste status (EoW) for the materials
resulting from the treatment of inert CDW; 202014
- promote recovery of CDWSs suitable for this purp@84;32014
- fulfilment of legal requirements regarding the recovery of CDW in Buzau
County, including the recovery of this type of waste that is disposed of in g
compliant manner; 2012014.

Location

/geographical

The project covers the admatiative area of Buzau County, Romania; however, the
ways proposed within the project to solve the identified problems, can be applied it
other national areas.




coverage

Stakeholders and

Partners

The beneficiaries of this good practice are Buzau C@oupcil & Local Authorities,
other Regional Councils and Authorities in Romania, stakeholders such as genera
owners of CDW, endsers of recycled aggregates produced in the Pilot plant, the
population of the Buzau County.

The main users of the gogdactice are the Buzau administration, local public
authorities, companies and individuals involved in construction activities (generato
CDW or endusers of recycled aggregates from CDW), companies involved in the
collection and management of CDW teasnechanical treatment station for inert CDV
(VernestiBuzau).
Buzau County Council and local public authorities implemented the management |
CDW and the company SC Domenii Prest Serv (Vernesti) operates the Pilot Plant
mechanical treatmendf CDW.

Methodological
Approach

The methodology started with the assessment of present (2011) situation concerni
the generation and collection of CDW in Buzau County and Romania, followed by
identification of best management and recycling practidgSDW, the elaboration of a
coherent strategy for CDW collection, transportation, and mechanical treatment of
CDW (concrete, bricks, tiles etc).

The development of the strategy regarding the collection and recycling of Construc
and DemolitioWWaste in Buzau County, was based on a consultation process with
G NAR2dza adl {SK2t RSNE | yR t20Fft | dzi K2 N
for the valorization of CDW was discussed and validated in direct meetings (round
tables) with local autirities, technical experts, and economic operators.

Validation/

Monitoring

The operator of the Pilot Plant continuously pays efforts for the validation of the
proposed good practice.

Impact

According to the information available in media the Plant eliminated 1200 tons of
CDW in 2016 and 1600 tons in 2017.
https://lwww.youtube.com/watch?time_continue=14&v=BUh7MgPYKvA&feature=e
itle),

Innovation

The presented good practice aimed not only to implement a correct collection of th
type of waste but also to provide a technological process for the recycling of inert ¢
(concrete, bricks, tiles etc.)

Success Factors

The replication of such projeseeds a substantial implication of all actors i.e. Local
Authorities, CDW generators (big construction enterprises and individual househol
and potential users of recycled CDW.

The CDW processing facilities could be-effettive only if there is a faetional market
for the materials produced. This has to be correlated with the obligation of the
construction companies to use recovered materials as substitutes for new ones an
existence of specific and dedicated regulations and guidelines. The
improvement/enforcement of the regulatory framework is compulsory and a clear
singular coherent guide for the CDW management at a national level is needed, bé
on Best Available Technologies (BAT).

Constraints

The main challenge is the economic efficienajisftype of recycling process of inert
CDW (mechanical processing).

Availability and relatively low price of virgin (natural) aggregates in Romania correl
with a very conservative approach of the construction industry to innovation (i.e. th
recycled aggregates instead of virgin ones).

Low awareness of the general public regarding the specific legislation, as well as t
benefits of CDW recycling.

Lessons learned

The Local Authorities (Municipalities) can play an important role in the ireegeaW
management by promoting similar good practices in the recovery and recycle of C

Replicability and/or

up-scaling

This good practice can be extended/upscaled if financial sources are identified at
national or EU level.




Conclusion

This best practice focused on the development of a coherent decig&ing system by
clarifying the responsibilities of all actors iweal in the CDW management in Buzau

County, as well as on the promotion of CDW recovery/recycling solutions suitable
purpose.

The replicability of such project needs a substantial implication of all actors i.e. Nal
and Local Authorities, CDWrgerators (big construction enterprises and individual
households) and potential users of recycled CDW.

Increased awareness within the construction industry and citizens regarding the be
(proven by numerous technical and scientific studies) of using recycled aggregates
instead of virgin (natural) ones is needed.

Contact details

. dzZl Ndz / 2 dzywivécjbbzaudzy OA f X
SC Domenii Prest sdritp://www.domeniiprestserv.ro/contact.html

References

LymanreportwS O2 @SNE 2F / 2y adNHzOGA2Y | yR -5
C&DW http://life -dcd.ro/wp-content/uploads/downloads/2015/01/Layman_Report.p¢
CLb![ w9t hwe¢ wSO2@0SNER 2F /2y aidNHzO0 A2y
C&DW(in Romaian);
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=home.s
wFile&rep=file&filEIFE1I0 ENV RO 000727 FTR.pdf

Related resources
that have been

developed

Code for best practices in the management of construction and demolition waste,
http://life -dcd.ro/wp-content/uploads/downloads/2014/06/Cedie-BunePractici
2014.pdf- accessed in euary 2020

C&D Waste Exchange/ww.deseuriconstructii.re accessed in February 2020

Media promotion (YouTube) http://www.domeniiprestserv.ro/medias.htatcessed in
February 2020



http://www.domeniiprestserv.ro/contact.html
http://life-dcd.ro/wp-content/uploads/downloads/2015/01/Layman_Report.pdf
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=home.showFile&rep=file&fil=LIFE10_ENV_RO_000727_FTR.pdf
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=home.showFile&rep=file&fil=LIFE10_ENV_RO_000727_FTR.pdf

5.2 Strategy for CD Waste management in Sibiu

Strategy for C®aste management in Sibiu: ROMANIA

The strategy for CD Waste developed in Sibiu represents one of the first attempts ir
Romania to develop a sustainable CDW management framework at the regional ley
strategy was developed in tfimmework of the Partnership for a clean environment, |
waste and sustainable development in Region 7 Centre financed by the EAA grantg
view to improve regiondével waste management in Romania through a combination
institutional building, smhscale pilot project implementation and awarenesising
actions. In particular, the Sibiu strategy includes the development of a recycling faci
and the delivery of a Guide with a view to increase awareness within construction
industry and citizensegarding the legal framework and the obligations and
responsibilities regarding CDW management.

Best practice type

CD Waste Strategy comprising recycling facility and Guide for construction and den
waste management, Sibiu, 2011

Target audience

CDW generators, Local Public Authorities (Municipalities, Environmental Protection
Agencies etc.), NGOs, the generdlic.

Best practice
description
including: Objective
and timeframe

The best practice in CDW management consists in:

- CDW generators (individuals or economic agents) requests from local wast
operators a special container for the collection of CDW;

- The ontainer with CDW is transported to the recycling facility;

- CDW is sorted and the ndrazardous CDW could be either reused directly or|
indirectly as construction materials or recycled (material or energetic
valorisation);

- The inert CDW imechanical processed (by crushing and sorting).

The Guide present also recycling options for different CDW streams i.e. concrete ru
brick, pavers, excavated soils, timber, metal, glass, plasterboard etc.

¢KS LINR2SOG at | NIy S npwkstelddiEtdMdnd sustaingble y
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increase awareness regarding the activities in the waste management centres gove
by the national and EU legislati@ntps://slideplayer.no/slide/1410116%/accessed in
February 2020).

Location
/geographical
coverage

The project covers the administrative area of Sibiu County and Medias City Romani

Stakeholders and
Partners

The beneficiaries of this good practice are Gigvérators, Local Public Authorities
(Municipalities, Environmental Protection Agencies etc), stakeholders such as gene
and owners of CDW, endsers of reused or/and recycled CDWs.

The main users of the good practice are the Medias and Sibiu Adatioist, local public
authorities, companies and individuals involved in construction activities (generators
CDW or endisers), companies involved in the collection and management of CDW
in Sibiu County.

The partners in EEA project were: EnvirontaeRegional Agency Sibiu Romania, The
Norwegian Association of Local and Regional Authorities (KS), Stavanger Municipal
(Norway), Waste Management Association Norway, Green Living Organization Sta
(Norway), Sibiu County Council, City Hall Sitiiy Hall Medias, City Hall Saliste,
University Lucian Blaga Sibiu, Eco BIOS Sibiu Club, Town Association Romania, S
Ciment Romania, SA Hoghiz and SC Fabis SRL Sibiu.




(https://slideplayer.no/slide/14101167Accessed in February 2020).

Methodobgical The Guide starts with the assessment of legislative framework (2011), presentation

Approach waste streams, obligation and responsibilities in CDW management, objectives and
targets in CDW management, prevention in CDW generation, demolisbimgptogies,
collection of CDW, temporary storage, CDW valorisation, CDW transport, best prac
examples from Norway.

Impact The recycling facility from Medias (Sibiu County) mechanically processed in 2016, 4
tonnes of CDW [1].

Innovation There is no publicly available information regarding this aspect.

Success Factors

This project represented one of the best practices identified in the project LIFE10
9btkwhknnanntut awSO2@SNE 2F 02y aiNUzOLA
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Constraints

The widespreadvailability of relatively loygrice virgin (natural) aggregates in Romani
correlated with a very conservative approach of the construction industry to innovat
(i.e. to use recycled aggregates instead of virgin ones);

Low awareness of the general pabigarding the specific legislation, as well as the
benefits of CDW reusing and recycling.

Lessons learned

Local Authorities (Environmental Protection Agencies, Municipalities) can play an
important role in the integrated CDW management by promotingasimood practices i
the recovery and recycling of CDW.

Replicability and/or
up-scaling

Replicability of this good practice at the national level can be achieved but the feasi
of such projects is largely dependent of the identification of finheciaces.

Conclusion

The Guide for CDW management, developed in the framework of this project, repre
one of the first attempts in Romania to develop at the regional level a sustainable C
management framework.

The project and the Guide on CDvdnagement increased the awareness within the
construction industry and citizens regarding the legal framework and the obligation
responsibilities regarding CDW management.

Contact details

A.P.M. Sibiu, http://apmsb.anpm.ro/

References

1.F.C.Mihai, Construction and Demolition Waste in Romania: The Route from lllegal
Dumping to Building Materials, Construction and Demolition Waste in Romania: Thg
Route from lllegal Dumping to Building Materials, Sustainability 2019, 11, 3179;
doi:10.33906u11113179

2.http://www.traiverde.ro/uploads/fisiere_biblioteca/12/ghid%20deseuri%20construd
20si%20demolari.pdaccessed in February 2020
3. https://eeagrants.org/archive/2062009/projects/2009/100026accessed in February
2020

Related resources
that have been
developed

Leopold, D. et al, Guide on Construction and Demolition Waste, 2011,
http://www.traiverde.ro/uploads/fisiere biblioteca/12/ghid%20des&b2i0constructii%?2
0si%20demolari.peficcessed in February 2020



http://www.traiverde.ro/uploads/fisiere_biblioteca/12/ghid%20deseuri%20constructii%20si%20demolari.pdf
http://www.traiverde.ro/uploads/fisiere_biblioteca/12/ghid%20deseuri%20constructii%20si%20demolari.pdf
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offered by theFaculty of Applied Chemistry and Materials Science (CASM), within
University Politehnica of Bucharest (UPB) and has national covésagmals iso
provide knowledge and skilislated to the design, production and characterization
advanced composite materials, with special destinations as well as technical skil
regarding the recovery and recycling of different types of wastes (including
construction and demolition waste€DW) in composite materials, without affecting
their main properties, imposed by their utilizatidinalsoprovides knowledge on the
technical methods able to immobilize hazardous wastes in different matrices (org
or inorganic) thus reducing their éranmental impact. This Master Program aims t
produce a critical mass of future environmentally conscious specialists with adeq
knowledge and skills regarding the management and valorisation of waste (inclu
CDW).

Best practice type

The managment and valorisation (including recycling/upcycling) of various types
waste represent an important topic of study within the university curricula for stug
enrolled in several faculties from University Politehnica of Bucharest (UPB).
Thegraduate8 ¥ G KS al aGSNJt NEINXY SyidAadat SR
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characterisation of composite materials in correlation with their utilisation domain
The curricula of this Magst Program, contains courses/lectures on different types (
materials and composites such asnposite materials with ceramic and polymer
matrix, highperformance concrete composites, composite materials and
nanomaterials with electrical and magnetic pradjes for microelectronics and
optoelectronics, higiperformance composites with thermomechanical vocation,
ceramic materials for the production and storage of electricity.

Several courses focus on the recovery, reuse and recycling (upcycling) oftdiffere
waste streams i.e. polymers, glass, concrete rubble, fly ash, metallurgical slag, a
on.

The graduates acquire knowledge related to the sorting operations of CDW,
installations and basic equipment used for the processing of inert CDW (concrete
rubble, plasterboards, plaster elements, bricks, tiles, glass etc.) and their valorisa
the production of new construction materials.
Several lectures are presenting the solidification/stabilization methods of hazardg
waste (including some from CDW siing).

Students conduct research activities under the supervision of academic staff, on
different scientific and technical subjects, some of them related to the
recycling/upcycling of inert nemazardous CDW or treatment
(solidification/stabilization) of hamdous waste.

Target audience

Master students enrolled i@ ! R@I yOSR / 2YLI2aAdGS al GS)
Programat the Faculty of Applied Chemistry and Materials Science, within Univer,
Politehnica of Bucharest (UPB)

Good practice
description including:
Obijective and
timeframe

The objectives related to CDW are:
- To provide knowledge or enhance the knowledge, skills and competence
Master students concerning CDW management and valorisation, necess

for a future professional care@ the construction industry or environmentg
engineering.

al
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- To conduct scientific and technological research activities aiming to pron
CDW reutilization and recycling (upcycling). A research program on this
proposed technical solutions for incedag the quality of recycled aggregate
resulted from mechanical and thermal processing of concrete rubble.

- ¢2 AYyONBlIasS adGdzRSyidQa s NBySaa
concerning waste generation in general and CDW in special and to prom
proadive attitude regarding the selective waste collection.

- Toincrease the acceptance of construction materials obtained from recy
(upcycling) of waste, more specifically inert CDW.

Location
/geographical
coverage

Location: Bucharest, Romania.
CoveragelNational (UPB students are coming from all Romanian regions)

Stakeholders and
Partners

The beneficiaries of this Master Program are the students, future professionals,

attending the Program and their potential employers (Industry, National or Local
Auth2 NA GASas bDhQaz wSaSI NOK LyadAadGdzis
The partners involved in this program are other Technical Universities, Research
Institutes, and Companies.

Methodological
Approach

The main objective of this Master Program is correlated with the UPB mission i.e
train specialists, future professidaable to use scientific and technical knowledge,
contribute to the progress of the modern society. In order to achieve this objectiv
the academic staff involved in this program continuously improve and update the
educational curricula to include neswtting edge environmentally friendly and
economically viable technologies.

¢tKS ALISOATAO 202S0GA0Sa 2F GKS 4! RO
Master program are:

- to provide knowledge and skills related to the design, production and
characterization of advanced composite materials, with special destinatig

- to provide knowledge and technical skills regarding the recovery and rec
of different types of wastes (including CDW) in composite materials, with
affecting their main progrties, imposed by their utilization;

- to provide knowledge on the technical methods able to immobilize hazar
wastes in different matrices (organic or inorganic) thus reducing their
environmental impact.

The curricula content is continuously updated addpted with inputs from industry,
AY 2NRSNJ G2 o0SGGSNI IFRFLIG 3INFRdzZE 6SQa
continuously evolving job market requirements.

Validation/
Monitoring

This program is validated based on the high employment rate of graduare this
Master specialization.

Some of the graduates were admitted for continuing their studies in Doctoral
Programs in Universities from England, France, Holland, etc.

This educational program, as well as all programs from UPB, are regolaityred by
the relevant authorities.

The research activities related to the valorisation of inert CDW carried out by stu
enrolled in this Master program under the supervision of academic staff, were
validated by the publication of scientific papers.

Impact

By increasing the degree of awareness, knowledge and information provided to f
professionals on the benefits of selective CDW collection and corresponding met
to be used for waste valorisation, this educational program aims to have a positiy
impact for achieving a more environmentally friendly and sustainable constructior
industry in the future.




Success Factors

This educational program aims to create environmentally conscious engineers wi
adequate knowledge and skills regardingrfenagement and valorisation of CDW |
attracting more students with relevant and continuously improved content of the
educational program.

Constraints

The main challenge concerning the increase of the size of the target group is the
misconception regarding a future professional career in waste management.

Lessons learned

Education is a key factor for promoting a sustainable circular economy through th
formation of specialists having the necessills to effectively manage CDW.

BRdzOF GA2y O2yi{iNARO6dziSa G2 NIA&aAy3a OAd
environmentally friendly practices counteracting old misconceptions related to thg
CDW management and valorisation.

Replicability and/or
up-scaling

Although educational programs oopics related to waste management and/or
valorisation are also running in several other Romanian Technical Universities, s
programs should be implemented by more universities and colleges.
Replicability and upcaling can be accelerated by targeted spoship for training anc
research programs focussing on CDW management and valorisation, in the cont
the best practices.

Conclusion

- The good practice presented here is based on a Master program carried
in CASMUPB providing knowledge and skiitir construction and demolition
waste management and valorisation in construction materials;

- Education is a key factor for promoting a sustainable circular economy
through the formation of specialists having the necessary knowledge anc
to effectively manage CD waste.

- 9RdAzOI GA2y O2yGNROGdzGSA G2 NI Aady3
environmentally friendly practices counteracting old misconceptions relat
to the CDW management and valorisation.

Contact details

P'YAOBSNEAGE t 2t AGSKYAOlFr 2F . dzOKI NBaidx
ROMANIA
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6. Best practices from Italy

6.1 Technical Manager of Wad#anagement

Technical Manager of Waste Management: ITALY

The best practice comprises of a training method set up by the building school of
Bologna which is part of the network of Formedil member organizations. It aims to
promote culture andkills on the reuse and recycling of waste in construction by he
technicians to enrol in the register "Technical Manager of waste management" to €
the acquisition of professional figures for a future labmarket increasingly attentive t
the issue of waste from construction and deconstruction in construction. The trainin
course on waste management is for apprentices and technicians of construction
companies who wanted to enrol in the Register of Technical Manager of waste
management

Best pradte type

Training Course

Target audience

The course is mainly addressed to technicians who not only intend to enrol in the

register "Technical Manager of waste management" but who want also to acquire

skills on waste reuse and recycling.

Thecourse is also for apprentices with low qualifications who want to raise awaren
on the topic of recycling and green.

Good practice
description including:
Obijective and
timeframe

The 46hour course is divided into two parts: on the one hand it takes afathe
regulatory and bureaucratic aspects of the construction sector in Italy; on the other
it is based on practical demonstrative tools to fully address the formula of the 4 R V
reduction, reuse of waste, recycling, recovery. The studentieaxk the lessons in the
classroom to train in the building site school where they will try to simulate a case
construction and deconstruction by virtue of what they learned during the first train
session and precisely on the application of thenddel and bureaucratic models
acquired.

The objective of the training activity is to promote and disseminate the culture of g
through the acquisition of good practices acquired during the training to improve th
trainees' skills in the reduction oruse, recycling and recovery of waste CDs.

The general objective of the course is to jointly develop a comprehensive training ¢
for apprentices and technicians in order to improve the teaching of sustainable
construction, updating the knowledge on tbempetences of CD Waste.

In the same way, the initiative aims to train technicians who wish to certify their ski
registering in the "Technical Manager of Waste Management" Register.

The course was developed to coincide with the entry into forcal@ntlegislation of
the figure of the technician responsible for waste management in construction.

Location
/geographical
coverage

The scope of the project is limited to the province of Bologna but it is spreading
throughout Emilia Romagna region. Thibécause in Italy the regulations vary from
region to region following national directives.

Stakeholders and
Partners

The users interested in the initiative are the apprentices and technicians of constru
companies who want to register and want tgiwove their green competence in the
field of CD waste.

Methodological
Approach

The course is divided into two sessions:
- The first session focuses on regulatory and bureaucratic aspects existing
Italy. The trainees will be able to know the regulations in force at a nationa
regional level. In addition, they will be able to manage all the bureaucratic




issues concern@the transport to théandfill of waste materials and will be
able to manage the reuse and recycling of materials from CD Waste by fill
all the documents and models necessary for their use. A part of this sessid
precisely the one concerning thegulatory aspects has been tested also-in €
learning mode.

- The second session takes place entirely in the laboratory or on the schoo
Participants will be able to estimate the qualities and quantities of the wasi
produced and will be able to cédgue it according to the EWC (European
Waste Catalogue). In addition they will be able to establish the reuse and
recycling of CD waste during a simulation.

Validation/Monitori
ng

The course has been developed through the organization of some meetingxpérts
in the field to understand the needs of the market and understand what skills shou
improved or acquired by operators in the sector (technicians and workers).
After some experimentations, trainers and experts have calibrated the coursdiagcg
to the feedback received from the trainees.

Impact

The course has had positive impacts on the following actors:

- Onthe companies that find qualified and competitive technicians and wor
in the Waste CDs

- Environment: thanks to the reuse and recycling of materials, it has been
possible to use fewer materials from extraction (e.g. iron).

- Participants improved #ir green acquired knowledge of low environmental
impact materials, construction and deconstruction techniques and techniq
for the reuse and recycling of Waste CDs. In this way their skills are more
expendable on the labour market.

Innovation

Theapplication of this new type of training course in the construction sector contrib
to more innovative management of CD Waste, as trainees (workers and techniciar
acquire skills for recycling and reuse of CD Waste and will be able to understand g
apply new methodologies and technologies for environmental sustainability.

Success Factors

The successes of this initiative can be summarized as follows:

- Raising awareness among construction workers and companies in the se
about the importance of reusing waste CDs

- stimulate an interesting vocational training offer that is based mainly on
practical models, where the trainee can see on the field théegtipn of what
has been learned in the classroom

- Improvement of the green skills of the trainees in this case of CD Waste,
they will be able to exploit on the labour market and possible mobility.

- The course is formulated in such a way as toobstantly updated according
to new regulations and can be replicated in any Italian region by changing
the part relating to the regulations in force in that region but leaving uncha
all the part relating to good practices and methods of reuseenytling of
Waste CDs.

Constraints

At the moment there are no constraints for the implementation of the training activi

Lessons learned

In relation to the feedback received, the course has been and is having a great sug
among thetrainees, many of whom have managed to relocate within companies.

Replicability and/or
up-scaling

The course is structured in modules and therefore can be replicated in any Italian
by modifying only those relating to the regulations in fordhan region but leaving
unchanged all the modules relating to good practices and the methods of reuse an
recycling of CD Waste




Conclusion

This training initiative was conceived by the Boldgeed building school IIPLE, whic
part of the Formedil nvork of building schools. It should be useful for the
dissemination of the green culture in relation to the reuse and recycling of CD Was
thanks to the good practices acquired; improving the knowledge, skills and compet
in the field of CD Waste wforkers and technicians by achieving a significant impact
the sector, making it more competitive and sustainable.

Contact details Formedil
formedil@formedil.it

URL of the practice | N/A

Related resources N/A

that have been
developed




6.2 Fromre-use to selconstruction; increase green skills through the training of

trainers

From reuse to sekconstruction; increase green skills through the training of traine

ITALY

The training course on waste management aimed at studemisgifieering and
architecture in order to convey the strategies for overcoming environmental proble
caused by waste in construction and learn how to reuse materials that can find
alternative potential, and assess the influence of the choice of matenidfeeo
environmental impacts of the project and experiment with-seifstruction techniques
through the realization of a temporary module.

The educational activity was promoted by the University of Valencia, L'Aquila and
building school of L'Aquila aelting to the Formedil system, and aimed to bridge the
between the design phase and the construction phase during the reuse of waste
materials. In this activity, the waste materials used were mainly pallets and props
derived from the construction and denstruction activities of the construction sites
located in the centre of the city of L'Aquila due to the earthquake event.

Best practice type

This activity is a training course promoted by the University of Valencia, L'Aquila a
buildingschool of L'Aquila adhering to the Formedil system.

Target audience

The training course is aimed at young students attending engineering and architec
courses at the University of L'Aquila and Valencia who want to improve their desig
for the reuse of construction and deconstruction materials by making a "manual”
experience to understand the mistakes made during the design phase

Good practice
description including
: Objective and
timeframe

The training activity is divided into five days ftotal duration of 40 hours: it includes
frontal lessons, a design/training workshop and thea@iftruction of a temporary
module through the reuse of pipéasints and pallets from the L'Aquila reconstruction
sites.

The aim is to reduce errors during tthesign phase for the reuse of materials deriving
from construction and deconstruction. The work after a first plenary phase continug
dividing the students into 6 working groups of 6 students. Each group carried out a
reverse work using these waste matdsi Once the project phase was finished, the
students themselves dressed the workers to put their project into practice persona
The aim is to stimulate new ideas for the reuse of construction and deconstruction
materials and to understand design esoAt the end of the 40 hours all 6 groups
discussed their design and manual achievements

Location
/geographical
coverage

The project involved from Italy the province of L'Aquila and for Spain the city of Va
The end of the project was a workshophia cities of L'Aquila on the theme of reuse ¢
materials from construction and deconstruction

Stakeholders and
Partners

The project involved students of engineering and architecture at the University of
Valencia and L'Aquila. The partners involvedemtioject for Italy are Ance Builders
Association! 06 NHzi T 2 hNRSNJ 2F 9y 3IAYySSNABR 2F |
the building school of L'Aquila.

Methodological
Approach

The course was divided into 4 sessions:

- The first session focuses omyuatory and bureaucratic aspects existing in
Italy. The trainees will be able to know the regulations in force at the natiof
and regional level. They will also be able to manage the reuse and recyclir
materials derived from CD Waste by filling inhed documents and templates
necessary for their use.




- The second session concerns the design phase of the work to be carried
with materials derived from CD Waste. The students were divided into six
groups, each consisting of 6 students. The aim is to collaborate for the des
a work totally built wh materials coming from the construction sites in the
historical cente of L'Aquila.

- Inthe third phase, each group put their project into practice at the
construction site school in L'Aquila This phase aims to understand the mis
that were made durig the design phase

- Inthe fourth session, all the students exchanged experiences and shared
following issues

Validation/
Monitoring

At the end of the course Workshop for the dissemination of good practices carried
during the whole training &gity has been carried out.

Impact

The course had positive impacts on the following actors:

- Participants improved their green skills, acquired knowledge of low
environmental impact materials, purchased construction and deconstructig
techniques and techniques for the reuse and recycling of Waste CDs. The
improved their Planning skills

- Envronment: thanks to the reuse and recycling of materials, fewer material
from the environment (e.g. iron and wood) can be used.

Innovation

The application of this new type of training contributesiare innovative managemen
of CD Waste, dsainees (university students) will acquire skills for recycling and reu
CD Waste and will be able to understand and apply new methodologies and techn
for environmental sustainability by making fewer mistakes in the design phase.

Success Faat®

The successes of this initiative can be summarized as follows:

- Raising awareness among university students about the importance of re
Waste CDs

- Improvement of green design skills of university students and reduction of
betweenpractical and design phase

- The training course could be reused by the network of building schools to
improve the green skills of technicians and workers by simulating teamwor
the construction site. In this wathe two figures can exchange opinions and
problems encountered. The aim is to increase their green skills (CDWaste
reduce the gaps between the design and operational phases.

Constraints

At the moment there are no constraints for the implementation of the training activi

Lessongearned

In relation to the feedback received, the project is very successful among students
stakeholders. And the students have proposed to the school in L'Aquila to put in ck
the course in the educational offer of the building school.

Replicabity and/or

The course is structured in modules and can, therefore, be replicated in any buildir

up-scaling school of the Formedil circuit leaving unchanged all the modules related to good
practices and methods of reuse and recycling of Waste CDs.
Conclusion This training project was conceived by the University of Valencia and L'Aquila in

collaboration with the Ance Builders Associatidoruzzo, the Order of Engineers of
L'Aquila, the Ferdinando Filauro Foundation and the L'Aquila Building Stieoptoject
could be useful for the dissemination of the green culture in relation to the reuse ar
recycling of CD Waste thanks to the good practices acquired; improve the knowled
skills and competences on CD Waste of young students; reduce theetyapserbthe
design phase and the implementation in an environmentally friendly way.

Contact details

Formedil
formedil@formedil.it




URL of the practice

N/A

Related resources
that have been
developed

N/A




7. European Best practices

7.1 Codesma EBroject

Codesma EU Project

CODESMA Project forms a strategic partnership, bringing together expertise in \j
construction industry, and research. The project supported innovative Vocational
Education and Training (VET) provision foms@&aagers in construction and
demolition (C&D) waste addressing modern training needs in accordance with E
priorities regarding waste management, and developing Open Educational Reso
(OERSs) that ensure easy and free access to online trainingréifidaten. Following
this aim, the project developed an innovative course on waste management, to
support site managers to address modern skills needs with regards to environme
sustainability awareness, knowledge, supervision and site organisatipetemces.
The CODESMA project has promoted the participation of a growing number of V
learners using the CODESMA OERs and VOOC through dissemination, exploitat
YFEAYGSylryOS | OGAGAGASAE F2NJ 6KNBS &St

Bestpractice type

Vocational Education and Training (VET) provision for site managers in construc
and demolition (C&D) waste

Target audience

Initial VET & Continuous VET students intending to work as site managers
Site managers and otheonstruction industry practitioners employed in the
construction sector

VET providers for the construction sector across Europe

Stakeholders and associations in the construction sector

Policy makers

Good practice
description including:
Objective and
timeframe

Construction & Demolition (C&D) waste is the largest waste stream in the EU,
representing about one third of all waste produced in terms of volume. EC initiati
such as the EU Construction & Demolition Waste Management Protocol (2016),
Construcion 2020 Strategy (2012), the Communication on Resource Efficiency
Opportunities in the Building Sector (2014), and essentially the Circular Economy
Package (2015), demonstrate a strong will at EU level to raise awareness and bl
knowledge in the EU caingction sector regarding C&D waste management. This H
in turn resulted in an increased need forslplled construction technicians, especial
site managers, properly trained and knowledgeable in C&D waste management
procedures.

The project aims to syyort Vocational Education and Training (VET) provision for
managers in C&D waste by: addressing modern training needs in accordance wi
priorities regarding waste management, and developing Open Educational Reso
(OERSs) that ensure easy arekfaccess to chine training and certification. The
project forms a strategic partnership that brings together actors from both educat
(dynamic VET providers for the construction sector in the partnership countries) :
employment (major constructiondustry stakeholders). Following this aim, the
project developed an innovative course on construction and demolition (C&D) we
management, to support site managers to address modern skills needs with rege
environmental sustainability awareness, Wiexdge, supervision and site organizatio
competences.

Project detalils:

Start Date: 1st October 2017




End Date: 31st March 2020
Duration: 30 Months

Location
/geographical
coverage

UK, Greece, Poland, Lithuania, and Germany

Stakeholders and
Partners

The partnership comprises 5 organizations from 5 countries from the world of VE
construction industry, and research experts. Coventry University (COVUNI) cond
R&D and provides education and training for the construction industry inkh&he
t2f AaK 1 aa20A1LGA2Yy 2F . dzZAftRAYy3 al yl 3
sector needs at national and &ilile level. The Hellenic Society for the Promotion ¢
Research and Development Methodologies (PROMEA) is an expert in innovative
methodologies and VOOC development. The Bildungszentren des Baugewerbes
(BZB) and the Vilnius Builders Training Centre (VSRC) are specialising in develo
highly relevant, jolspecific VET programs and courses.

Methodological
Approach

CODESMA outgs have been designed following the below methodological appro
-Define appropriate learning outcomes and develop a training course to address
waste management skills needs, to enhance relevant VET provision for site man
-Introduce modern traiing methods in the form of Open Educational Resources ((
-learning material) and Vocational Open Online Course (VOOC).

-Support the integration of C&D waste management skills into EU certification an
standardization schemes.

Outputs delivered by thenel of the project:

1. Development of learning outcomes, based on evidence collected from V
providers, field experts and the construction industry via original desk an
field research on skills requirements; this will lead to specific definitions ¢
knowlede, skills and competences under ECVET standards.

2. Development of a modular course (in the form of OERs and VOOC), and
guidelines for the integration of the CODESMA modules in modern traini
programmes.

3. Involvement of public authorities for the future certification & accreditatio
of the CODESMA curricula, through the development and promotion of g
Certificate Supplement and a position paper.

4. Sharing and validation of outputs with multiplier eventstimyitarget groups
to test and uptake CODESMA results, thus acting as further disseminato

Validation/
Monitoring

The project provided an opportunity for all involved stakeholders in the constructi
industry (sector representatives, VET providerk] @&perts) to upskill current staff, ¢
well as to offer modernized IVET to students looking for employment as site man
and construction operatives involved in construction and demolition sector.

Impact

The CODESMA project has promoted the participation of a growing number of V
learners using the CODESMA OERs and VOOC through dissemination, exploitaf
YEAYGSYlIyOS | OGAGAGASA F2NJ GKNBS &8}
partners' own efbrt. It supported 20 VET providers across the EU to enhance new
training programs by integrating the CODESMA outputs.

It also matured certification & accreditation policies, as a result of the developed
framework or the integration of C&D waste managensilts into EU certification an
standardization schemes, and in particular via the distribution and circulation of t
CODESMA position paper to authorities and policymakers.

Innovation

Involvement of public authorities for the future certification & accreditation of the
CODESMA curricula, through the development and promotion of a Certificate




Supplement and a position paper.
Sharing and validation of outputs with multiplier eventstimyitarget groups to test
and uptake CODESMA results, thus acting as further disseminators.

Success Factors

Strategic Partnership to modernize VET for site managers in the EU
Established VET guidelines for the integration of the developed learningnastaato
existing VET programmes.

Pedagogical resources and assessment tools offered as OERSs, for,iGSIHIEEMA
Vocational Open Online Course

A Framework for the integration of C&D waste management skills into EU certific
and standardization schees, including a Certificate Supplement and a position pa

Constraints

Limitations of the online survey results
Accreditation policies, as a result of the developed framework or the integration ¢
C&D waste management skills into EU certificationstamtiardisation schemes, and
in particular via the distribution and circulation of the CODESMA position paper t
authorities and policy makers.

Lessons learned

Improved waste identification requires a good understanding and implementation
the pre-demolition audits and comprehensive waste management plans to be
prepared and executed. Source separation targets, the elimination of hazardous
as well as the separation of materials that hamper recycling. Improved collection
goods for recyahg requires selective demolition & appropriatesite operations.
However, decisions on such-site preparation for demolition need to be taken on &
case bycase basis taking into account economic, environmental, social and heall
factors and risks. \fiin this context, even the most experienced site managers ne
additional knowledge in order to respond to the above procedures. Specifically, t
is a need to provide the construction sector, and especially renovation and demo
companies, with wgskilled site managers capable to: supervissitmworks regarding
waste identification, separation & collection at source, follow the instructions of th
pre-demolition audits, implement adequate dismantling & demolition practices,
execute waste manageent plans for sitavorks, eliminate hazardous waste, deal wi
technical and organizational challenges, ensure the safety of workers and consu
customers, architects, workers and other involved agents.

Replicability and/or
up-scaling

European Comission's initiatives such as the EU Construction & Demolition Was
Management Protocol (2016), the Construction 2020 Strategy (2012), the
Communication on Resource Efficiency Opportunities in the Building Sector (201
and essentially the Circular EconoRackage (2015), demonstrate a strong will at B
level to raise awareness and build knowledge in the EU construction sector regal
C&D waste management. This hiasturn,resulted in an increased need for-skilled
construction technicians, especyadite managers, properly trained and
knowledgeable in C&D waste management procedures capable to supergise on
works regarding waste identification, separation & collection at source, execute v
management plans for si@orks, ensure the health gafety processes, and consult
with customers, workers and other involved agents.

In most countries, site managers usually receive CVET coursesmmiany
workplace training in the context ofyears apprenticeships, building up experien
in work ar@s such as planning, and assisting construction engineers & techniciar
More training courses and specialized methodologies that are modernized and tg
into account the EU Initiatives are needed.

Conclusion

The elaboration of the original learning outees was based on the collection and
analysis of evidence from field experts, on the current and future C&D waste




management skills needs in the construction industry with regards-siten
preparation for demolition, reise of materials and recycling.€Tdutput defined the
specific knowledge, skills and competences that construction site managers shoy
prove to have acquired after the completion of a comprehensive course on C&D
management. Thus it supported VET providers to develop trainingigfeaiilored to
GKS ySSRa 2F G(GKS Y2RSNY 02y aiNHzOGA 2y
the integration of project results into existing vocational education and training
offerings for site managers. VET providers for the construction geuthrding
construction, demolition and renovation companies) are now able to adapt the
modular course either as a whole or partially, enriching their training provision for
managers, as well as for other construction operatives employed in site work
supervision regarding renovation and demolition site works, with an increased eff
on the expected impact.

Contact details

Coventry University

Contact: Stephen Austin

Email: stephen.austin@coventry.ac.uk

Address: Priory St, Coventry, CV1 BFited Kingdom
Phone: 024 7688 7688

URL of the practice (i
applicable)

http://www.codesma.eu

Related resources
that have been
developed

https://www.openlearning.com/courses/codesma
mooc/?redirectTo=https%3A%2F%2Fwww.openlearning.com%2F&oaRasdesma
mooc%2Fhomepage%?2F
http://www.codesma.eu/application/files/3715/3247/1032/ CODESMA- |01

T3 Report June 2018 web upload.pdf



http://www.codesma.eu/
https://www.openlearning.com/courses/codesma-mooc/?redirectTo=https%3A%2F%2Fwww.openlearning.com%2Fcourses%2Fcodesma-mooc%2Fhomepage%2F
https://www.openlearning.com/courses/codesma-mooc/?redirectTo=https%3A%2F%2Fwww.openlearning.com%2Fcourses%2Fcodesma-mooc%2Fhomepage%2F
https://www.openlearning.com/courses/codesma-mooc/?redirectTo=https%3A%2F%2Fwww.openlearning.com%2Fcourses%2Fcodesma-mooc%2Fhomepage%2F
http://www.codesma.eu/application/files/3715/3247/1032/CODESMA_IO1-T3_Report_June_2018_web_upload.pdf
http://www.codesma.eu/application/files/3715/3247/1032/CODESMA_IO1-T3_Report_June_2018_web_upload.pdf

7.2BUS Trainergco Trainer EU Project

BUS Trainer€&co Trainer EU Project

The Bus.Trainers is a European project that aims to increase competitiveness in
construction sector, through the promotion of skills and competencies in energy
efficiency (EE) and renewable energy systems (RES) in Vocational Training (VE]
trainers, toenable trainers to spread the new skills to the workers and future
employees of the industry. VET trainers play a crucial role in transferring knowleq
current and future workers in the sector. Based on European trends, the skills
development of VETdiners in energy efficiency and renewable energy is the
necessary advance to address the weak link between education and innovation i
and RES in the sector. This initiative, which involves eleven partners from Spain,
Portugal, Greece and Malfarings training provision in specialized skills to the whqg
construction sector and especially to the field of construction vocational educatio
training where the students will be the workforce of the future.

Best practice type

Thisinitiative is part of a European Vocational training project, which seeks to bog
green skills in the construction sector, by helping education, training and youth
systems to provide teaching tools to ensure the acquisition of skills needed for th
currert and future labour market focused on efficiency and circular economy.

Target audience

Initially, the direct users or target group will be treeational training trainergho,
once trained in energy efficiency (EE) and renewable energy systems (RiESihebt
certification Ecdrainer and, will play a crucial role in transferring knowledge to
current and future workers in the sector.

Good practice
description including:
Obijective and
timeframe

Given the current labour market context, the constructieatsr in Europe, in order tg
be competitive, must move towards the development of competencies in energy
efficiency (EE) and renewable energy systems (RES), understanding that, one of
important tools for achieving the acquisition of competencies isitrg, and firstly,
the training of Vocational and Educational Training (VET) teachers, so that these
teachers can then transmit the new competencies to workers and future employe
the industry and, in this way, address the weak link between edueatmnovation
in EE and SER in the sector.

The overall objective of the project was to jointly develop a comprehensive trainir
system for vocational trainers in order to improve the teaching of sustainable
construction, updating knowledge on competenitesnergy efficiency and renewab
energy systems, in line with the demands of the European Union, through interlin
activities.

One of the aims was to achieve tygproval of a new European sectoral qualificatio
standard the Green VET Trainer in Qomstion, following the methodology of the
European Qualifications Framework (EQF), oriented towards learning outcomes
supported by the principles of the European Credit System for Vocational Educat
and Training (ECVET) and the European QualityaAssun Vocational Education an
Training (EQAVET) community.

Likewise, the Bus Trainers initiative aimgdlidate a certification of competences
through the Green Tag accreditatjaranted for the specific learning experience frg
Bus. Trainers or@revious learning, and a memorandum of understanding or
multilateral agreement to promote mutual recognition in different EU member sta
The development period of the training project was from December 2016 to
November 2019. Currently, the recipientdiwé training as well as stakeholders still




have the possibility to use the results of the project, and after a reasonable perio
time the impact of this initiative can be analyzed.

Location
/geographical
coverage

The scope of the projectlisnited to Europe, the parties that develop the project
belong to southern Europe, Spain, Portugal, Italy and Greece but the creation of
European standard of qualification for the construction sector, is carried out, und
European Qualification Frawork for Lifelong Learning.

Stakeholders and
Partners

Initially, the direct users or target group were the vocational training trainers who
once trained in EE and SER skills, obtain the certification Eco trainer and, will plg
crucial role inransferring knowledge to current and future workers in the sector.
Subsequently, the Vocational Education and Training students and workers in th
sector, who will receive updated knowledge on EE and RES competencies which
applied in the differenareas of the construction sectqojection demolition,
buildability, safety andprevention materials waste etc.

The following are the project partners, which constitute the main sectoral
organizations of southern countries of the European Union laagroviders of VET ir
the construction sector:

- Fundacion Laboral de la Construccién (FLC), from 8paference entity in
the sector and a key ally for working by and for the future of companies ¢
professionals, on issues suchbasupational health and safety, training,
innovation, sustainability and new technologies.

- National Construction Confederation (CNC), from Spain-I8tetkbusiness
organization, at the head of the construction sector in Spain, bringing
together the vastnajority of business organizations in this sector.

- Institute of Robotics and Information and Communication Technologies
(IRTIC), Spain. University research Centre dependent on the University
Valencia and currently made up of four research groups cayéifferent
disciplines associated with the area of information and communication
technologies.

- Associazione Nazionale Costruttori Edili (ANCE) Atantity formed by the
delegates of almost all the local and regional associations that represent
entrepreneurs of the industry in the country.

- 9yGS LISNI[F C2NXITA2YS S tQF RRSa
Training entity promoted by the key associations of the industry of the
construction sector, signatories of the state collective agregeme

- Centro de Formacéao Profissional da Industria da Construcéo Civil e Obr
Publicas do Sul (Cenfic), PortuBaiference entity in Portugal, in the field o
Vocational Training and Professional Certification, in particular in the
construction sector.

- Naional Laboratory of Energy and Geology (LNEG), Portugal. R&D instit
oriented to respond to the needd the society and the companies.
Committed to sustainable research, through the generation of knowledge
the Portuguese territory.

- Centre for Rensable Energy Sources and Saving (CRES), Greece. Natio
coordinatian centrein its area of activity, it is the Greek organization for
renewable energy resources (RES), rational use of energy (RUE) and er
saving (ES).

- ¢KS {YIff 9yi $iNdaBelericantederatioa of Rrifelsiodd
Craftsmen and Merchants (IME GSEVEE), Greeegrbfirorganization that
carries out studies and surveys on micro and SMEs in the Greek econon




- The Gozo Business Chamber (GBC) Malta. Founded to promotentmeic
interests of business operators in Gozo. The Gozo Business Chamber is
corporate member of the Malta Chamber of Commerce and Business, a
ordinary member of the European Union Network of Island Chambers of
Commerce (Insuleur) and a founding memifgthe European Island Tourisr
Observatory.

- Malta Intelligent Energy Management Agency (Miema), Maltagxafit
organization, which is dedicated to promoting energy efficiency and the U
of renewable energy sources. It is part of the IEE European Neifubriergy
Agencies,

Methodological
Approach

The project has been divided into different phases that mark the delivery of the
different results, apart from transversal tasks related to the planning, manageme
and dissemination of the project. In additiankey task for the completion of this
project is to build trust with stakeholders who will join the initiative and provide th
expertise.

Coordinated by the Fundacion Laboral de la Construccién, the eleven partners w
involved in all stages of tiBus.Trainers.

The process by order of objectives and results has been:

1. The creation of the profile of a construction trainer on competences in er
efficiency and renewable energy systeifise activities aimed at identifying
the gaps in this type of corafences of the trainers in charge of training in
the construction sector included:

- a Desk study

- a World caféynamic
This methodology contributed to assess the knowledge, skills and competences,
GSTNF AYSNI LINEFAL S | dOlGyg ThRrksyilEvadiaRepdrkod
the skill gap and a Final Green Skills Map and Perimeter. (Developed between
November 2016 and March 2017.)

2. Design of a New Bus.Trainers qualification for the construction industry,
the design of the contents and structure (developed between April 2017
August 2018) according to the evaluation of key performance indicators
In addition, a documenwas published with the Key Performance Indicator

3. Compilation of learning outcomes on energy efficiency and renewable er
systems skills a series of text files and interactive resources, in English,
Spanish, Italian, Portuguese and Greek, provided aimethodological
analysis and development of learning outcomes and models and training
objectives. It was developed between September 2017 and February 20

4. Development of the Bus.Trainers Qualification System, an open training
platform for the taining of trainers and the evaluation of knowledge,
endorsed by the European accreditation system, which will be available 1
used in personal computers and also, through an application for Android
IOS. It was developed between March 2018 and Oct2bES.

5. Activation of mechanisms that promote qualification excellence and
participation of trainers in this training. This articulation was performed
through a Memorandum of Understanding (MoU) and a description of the
BuS.Trainers Accreditation Systeme@ognition procedure is also expected
providing candidates with ECVET credits, incorporated in the label of
GO2YLISGESyO08a Ay SySNEHe STFAOASYO
Europass tool. It took place between November 2018 and April 2019.




Validation/
Monitoring

Throughout the project, work has been carried out to ensure the adherence of th
interested parties, a necessary and fundamental support that seeks the participa
involvement and awareness of stake holders and citizens intdrgsthe issues
addressed in this initiative, through the implementation of the Memorandum of
Understanding.

This monitoring process has been achieved through the holding of 5 seminars (o0
each partner country) of groups of approximately 30 peoplé véth the participation
of National Advisory Groups (NAG), composed of between five and ten memberg
specialized in different areas: public institutions and authorities, social partners,
professional associations, VET providers, intermediary bodies, etc.

At the end of the project, expert validation and pilot tests were carried out before
launching the qualification. Groups of experts in Vocational Education and Traini
(VET), qualifications and Information and Communication Technologies (ICT) for
country participating in Bus.Trainers validated the platform and its contents. Likey
around one hundred trainers are participating in the training.
For its subsequent monitoring and as one of the fundamental pillars of the partne
the consortium cotinues carrying out synergies with other projects belonging to th
Sector Skill Alliance, to ensure the continuity of the project and its results.

Impact

Bus Trainers is a recently completed project (November 2019), therefore, the exa
impact of this iitiative cannot yet be measured, having to wait a reasonable time
make this assessment. However, a positive impact is expected in the following a
- VET providers, who will improve their training portfolio.
- On VET and Dual Training trainees and, ankavs, who will receive ufo-
date knowledge on skills in EE and SER.
- On companies, which will have qualified and competitive workers
- On the rest of the industry
- And the enduserc the citizenc who will recognize the added value of
cooperationbetween sectoral actors and industry in the design and
implementation of efficient construction projects.
As for CDW, within the content of the training, several sections focus on the
acquisition of knowledge and skills in the sustainable managementsef, the
specifically:
- Selection of sustainable building materials and products.
- Materials with low environmental impact
- New and innovative materials
- Deconstruction techniques
- Prevention of CDN
- Reuse and recycling of CDWs.
- Life cycle perspective.
The followingvere some of the key performance indicators set to meatha@mpact
of the Project results.

Quantitative indicators Qualitative indicators

Number of trainers accessing to th Relevance of the green skitlentified and
platform and trained (4.000) matching with BUS project

Number of stakeholders signing th Adequacy of the qualification with the EQF
MoU (50) methodology

Number of trainers getting the Adequacy of the KPIs with the EQF
accreditation green tag (500) methodology




Numberof trainers participating in | Adequacy of the Los with the EQF
the pilot (500) methodology

Number of stakeholders signing th Integration of the system in the HHRR
sector skills alliance pledge (100) | systems

Number of NAG participating in th| Integration of the accreditation in the

project (29 GNFAYSNEQ 9! wht! {{
Number of trainers accessing to th Integration of the accreditation in the HHR
platform and trained (7.500) systems

Number of trainers getting the Integration of the qualification in the

accreditation green tag (1.000) National Qualification Systems
Number VET providers asking for
the green tag as a quality
requirement in job applications
(200)

Number ofpartners that effectively
include Los within their training
offer (10)

Innovation

The main element of innovation of the Bus Trainers project is focusing on VET tr
as a target group and raising the impact at a European level. Tleisabik VET
providers to improve and update their training portfolio.

VET and Dual Training trainees and, construction workers, will consequently rec
upto-RIF 4GS GNXAYyAy3d 2y &alAftta Ay 99 | yR
value for compais on the look for workforce.

It is too early to assess the direct contribution of this project to innovation in the
management of CDW. However, the application of training specially focused on ¢
jobs in the construction sector, showdntribute to a more innovative management
CDW, given that this qualification includes the application of emerging and
digitalization technologies to the whole sector.

Success Factors

The success of this project lies mainly in:

Raising awareness angpnonstruction workers, companies in the sector and
policymakers about the importance of energy efficiency and renewable energy
systems.

Secondly, it is necessary to bring training in specialized skills to the whole sector
especially to the field of wational education and training where the students who
be the workforce of the future are located.

To this end, the public administrations, their training and environmental areas, hg
vital role to play in introducing this type of training into taional training systems.
But in addition to stimulating an attractive offer of Basic and Intermediate Vocatig
Training, this training must be constantly updated. The Vocational Training syste
must be agile, introducing new emerging technologiesctieve a competitive and,
above all, sustainable sector.

Constraints

The obstacles that the development of the project will have to face will have to be
analyzed in the future, since we are now in its first steps.

At the moment, we can foresee thifie biggest challenge may be how this training
reach and truly impact, through its target audience (trainers), the field of vocation
training and dual training of current and future workers in the building sector.

Lessons learned
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training cycle to be assessed.
So far, the lessons learned point towards a much needed virtualization of training




necessary improvement of digitalization skills among trairi&y virtue of the final
meeting of the project, where the main entities of the construction sector of the
partner countries, as wells as trainers, representatives of different public
administrations and experts in the matter gathered,; this formativiaiivie is viewed
as very positive in order to promote a more competitive sector based on sustaing
thinking.

Replicability and/or
up-scaling

This project has a European scope, the new sectorial qualificatieydiner in the
Construction Industrysiincluded in the European Qualifications Framework (EQF
The certificate in environmental competences, through theTEamer diploma is
recognized in the five countries participating in the project, under the signature of
Memorandum of Understandinlyloreover, the realization of this training will entail
the award of 8 credits from the European Credit system for Vocational Education
Training (ECVET), recognized at European level.

Thus, a greater impact is produced around the five countries patiiag in the
project, but this impact can be generalized to the rest of Europe, where the
construction sector is demanding qualified personnel in skills related to sustainak

Conclusion

This project is an initiative aiming at developing specéinitrg for the construction
sector, which should be useful in improving the knowledge, skills and competenc
energy efficiency (EE) and renewable energy systems (RES) of current and futur
workers, achieving a significant impact on the sector, matkingre competitive and
sustainable.

Contact details

Fundacién Laboral de la Construccion
International Projects
internationalprojects@fundacionlaboral.org
Calle Rivas, 25. 28052 Madrid (Espafia)
Telf: 91 323 34 59

Fax: 91 733 45 54

URL of the practice

http://ecotrainers.eu/wordpress/

Related resources
that have been
developed

Within the project the following products and resources have been developed:

- Skill gap report.

- Map of neessary competencies in EE and RES.

- bS6 9dzNRPLISIHY ljdzt t ATAOLIGAZY Ga902i

- New European certification in environmental competences, through the
G9020NF AYSNE @

- Website and Development of @-learning platform fothe training of
trainers and the evaluation of their knowledge.

- Memorandum of Understanding (MoU) as institutional support for the
qualification programme.

- Compilation report of the dissemination actions carried out by the partne
during the project.

- Dissemination tools (brochures, triptychs and-ugk) that have been
created as a graphic support for dissemination actions: events, meetings



http://ecotrainers.eu/wordpress/

7.3 Eskill EU project

Eskill EU project

The eskill project consists of a Training Coursemvironmental culture in the
building and construction sector aimed at all workers of construction companies
want to increase their competences in this field. The training activity has been
developed by Formedil and was financed in the context of keéoriza Vinci EU
Project. In particular the-skill projectrefers to 4 qualifications:

Bricklayer, electrician, thermohydraulic and gas plant engineer

The training paths include 5 module and interactive exercise to motivate and
assessment test for learmjracquired.

The training paths include also some video in Italian and English languages
The content of the training course includes some competence units in waste and
construction materials.

Best practice type

This activity is an onlirteaining path set up by Formedil that aims to promote cultu
and skills green job in particular in the construction sector.

Target audience

The course is mainly addressed to 4 qualifications, but it could be offered all wor
which intend to increaséneir knowledge in the green building.

Good practice
description including
:Objective and

The objective of the training activity is to promote and disseminate the culture of
green through the acquisition of good practices acquired during the training to
improve the trainees' skills in the reduction or reuse, recycling and recovery of w

timeframe CDsand in general in the green construction

Location The scope of the project is national and European among the countries invaked
Igeographical European project: Spain , ltaly, Lithuania , Poland, UK

coverage

Stakeholders and
Partners

Social partnerstraining schools

Methodological
Approach

The training courshasb modules:
1Green culture
2Bioconstruction
3Ecological light illumination
4 safe and clean heating
5 Save water
- Exercise interactive
- Assessment test
- Video
- Some good practices
- Glossary
Modul 1consists of 13 didactic units included tests and inside the didactic unit on
waste cds so also the module 2 withdi@acticunits also with inside the topics of
waste
The didactic unit linked to cd waste project
- lean methodology
- waste treatment
- recycling
- transport and storage
Green Building
- Demolition




- Green materials

Impact

The course had positive impacts on the following actors:
- On the companies that find qualified and competitive workers
- Environment: thanks to a new environmental behaviour in the constructic
phases and in the use of materials.
- Participants improved their greens, acquired knowledge of low environm
impact maerials, purchased construction and deconstruction techniques.
this way their skills are more expendable on the labour market.

Innovation

The application of this new type of training course in the construction sector
contributes to a more innovativeuglification of the workforce

Success Factors

The successes of this initiative can be summarized as follows:

- Raising awareness among construction workers and companies in the s¢
about the importance of reusing waste CDs and green economy in the
construction sector

- Improvement of the green skills of the trainees which they will be able to
exploit on the laboumarket and possible mobility.

- The course is formulated in such a way as to be constantly updated repli
in any Italian region by changing only

Constraints

At the moment there are no constraints for the implementation of the training acti

Lessons learned

In relation to the feedback received, the course has been and is having great sud
among the trainees also among the student attending the technical diploma

Replicability and/or
up-scaling

The course is structured in modules and deeréfore be replicated in any context ar
in any geographical and temporal space and can also be used in its entirety.

Conclusion

This training initiative was conceived in the context of the European project Leon
da Vinci and wasxperimentedamong 4 countriebut it was offered and still offered
on line to all the 104raining schools belonging to Formedil systehich should be
useful for the dissemination of the green culture in relation to the reuse and recyq
of CD Wastand not only ,in general for the green buildings.

Contact details Formedil
formedil@formedil.it

URL of the practice | N/A

Related resources Living lab

that have been
developed




7.4GTOG: From Production to Recycling, a Circular Economy Eurthgean
Gypsum Industry with the Demolition and Recycling Industry

GTOG: From Production to Recycling, a Circular Economy for the European Gy
Industry with the Demolition and Recycling Industry

This case study, thgypsumto-3 & LJa dzY O KSNEBEF FGSNJ NBETF S|
looked at the production of gypsum, the generation of gypsum waste and the
recycling of gypsum waste in order to develop a methodology that maximized-c
loop recycling of gypsum. Increasing lineel of closedoop recycling would help to
achieve resource efficiency within the construction sector and essentially
demonstrate the possibility of creating a circular economy for a waste stream. T
target of the GtoG project was to achieve 30% rejpma@tion of recycled gypsum
into the manufacturing process. The project involved key stakeholders of the vg
chain: demolition companies, recycling companies and production compugstes
that each actor in the chain knew what was required of their wiitporder to
optimize the quality and quantity of material available for the next step in the
process. The project targeted 8 EU countries (Belgium, France, Germany, Gree
Poland, Spain, the Netherlands and the UK) which generated 1,150,000 tons o
gypsumbased waste in 2012 The success of the project lies in that it has provid
workable example of a cradie-cradle solution by informing manufacturers,
construction companies, demolition companies and recyclers so that they can
together to maxirize the resource efficiency of gypsum. Another innovative elen
of the project is the technical and chemical analysis on products manufactured
current practices and those manufactured with a maximal level of reincorporatic
recycled gypsum. Thallowed for the comparison of chemical compositions and
technical specifications in order to demonstrate the integrity of the products
manufactured with a high level of recycled gypsum.

Best practice type European Research Project ftwsing the recyirig loop of gypsum products

Target audience Construction sector companies

Waste management companies (public and private), including companies
implementing producer responsibility schemes.

Waste authorities (public administrations in charge of wasteagement, mainly at

local level).

Universities

State authorities and municipalities
Good practice The GTOG a project supported by the European Commission through the Life+
description including: | programme and its ultimate ohjéve was to transform the European gypsum
Objective and demolition waste market and the achievement of at least 30% reincorporation o

timeframe recycled gypsum in the manufacturing process and close the loop on gypsum

recycling. The GtoG project was also aiming at infayiie case for the
establishment of end of waste status at EU (or national) level for gypsum waste
Gypsum is widely used in construction, the biggest sectorial employer in EU. G
is widely used in construction, the biggest sectorial employer imtEldgypsum
industry generates some 1% of total construction and demolition waste. Gypsu
waste can be split into three categories: production waste, construction waste,
demolition (including renovation) waste. The latter is the most complex to addre
because gypsum adheres to other construction materials (e.g. plaster, paint an
screed). Although gypsum products are indefinitely and fully recyclable, only a




percentage is recycled in Europe. The main barrier to recycling is that buildings
currertly demolished and not dismantled, hampering the recovery of gypsum w
The drivers for recycling are stricter criteria for landfilling of gypsum waste, amk
targets set by the EU of 70% for the recycling of construction and demolition wg
and geen public procurement.

The project aimed to firstly focus on deconstruction practices to demonstrate th
feasibility and advantages of deconstruction versus demolition; to process the v
to separate gypsum from other materials; and then to incorpdtaeecovered
gypsum into a manufacturing process, with an assessment of technical difficulti
options and solutions. A pilot study was executed by the project partners in
partnership with gypsum manufacturers. The project started on ¥lmduary 203
and ended on 3 December 2015.ocessing and manufacturing levels.

Location /geographical
coverage

The GtoG project focused on eight EU target countries: Belgium, France, Germ
Greece, Poland, Spain, the Netherlands and the UK.

Five pilot projects implementing the deconstruction techniques, the
decontamination and the waste qualification, reproaagsind reincorporation in
gypsum manufacturing plants have been carried out in Belgium, France (2), Ge
and UK. This action has been developed through the followingcigdns:

The 5 deconstruction projects

Recovering, a French consultoagnpany, led this action. This activity has been
implemented by the five demolishers in the project (Recass for Belgium, KSE fq
Germany, Occamat and Pinault & Gapaix for France and Cantillon for the Unite
Kingdom), who selected commercial buildings, whgfpsum products and system
have been audited and deconstructed, using various techniques and practices.
The 5 recycling projects

Gypsum Recycling International A/S (GRI) led this action and counted on the
participation of the other recycler for the geat, New West Gypsum Recycling
(NWGR). In this stdrtion, the plasterboard wastes supplied by the deconstructic
project have been processed and then transferred as recycled gypsum powder
FADBS YI ydzF I Ol dzNdSdvdaratedlidithe pduationipbcessS NB
The 5 reincorporation projects

The National Technical University of Athens (NTUA) led this action, and coordir
the five gypsum manufactures of the project (Saint Gobain Gyproc for Belgium,
Placoplitre and Siniat SA for France, Knaigs KG for Germany, and Siniat Ltd foi
the United Kingdom). Within the swalation, the recycled powder supplied by the
recyclers has been4iacorporated into the production process. The recycled gyp
powder used during the réncorporation phase haalso been tested by the
laboratory LOEMCO (FundatiGomez Pardo, Spain).

Stakeholders and
Partners

Coordinator. Eurogypsunrassociation européenne des industries du platre
Partners Placoplatre SA, France National Technical University of Athens, Gree
Universidad Politécnica de Madrid, Spain Fundacién General Universidad Polit
de MadridLOEMCO, Spain Lafarge Platres SA, France Lafarge Plasterboard Lt
United Kingdom Knauf Gips KG, Deutschland N\(Gatiratin Construction Products
Belgium SA (Gymc), Belgium New West Gypsum Recycling Benelux BVBA, Bel
Gypsum Recycling International A/S, Denmark Recycling Assistance BVBA, Be
Recovering SARL, France Pinault & Gapaix, France OCCAMAT, France Jaege
Germany Cantillon Ltd, United Kiogd

Methodological
Approach

The GtoG project has put in place an integrated approach to C&D waste by hol
management, starting from the major refurbishment/demolition sites to the




reincorporation of the recycled gypsum in the manufacturing procesisevia
processing of gypsum waste as a secondary raw material.
Action Aanalyzed and evaluated the current practices in deconstruction/demolit
C&D waste characterization, processing the gypsum waste for the production o
recycled gypsum and its reincorption into the manufacturing process. This actig
represented a sort of introduction to GtoG, where a technical, economic,
environmental and legislative analysis was carried out for the different stages o
value chain.
Action Bthe project implementdbn actions, where five pilot projects implementin
the deconstruction techniques, the decontamination and the waste qualification
reprocessing and reincorporation in gypsum manufacturing plants have been c
out in Belgium, France (2), Germany and s action has been developed throu
the following sukactions:
The project wished to turn waste into a resource for close loop recycling in
accordance to the criteria set in Article 6 of the Waste Framework Directive.
Therefore, GTOG innovative concieludes an integration of the supply chain to
achieve higher recycling rates of gypsum waste.
1. Value chain analysis: market survey
2. Deconstruction pilot projects
3. Gypsum waste processing and qualification of recycled gypsum
4. Reincorporation of theecycled gypsum in the manufacturing process.
Action Gvhich monitored the impact of the project actions. The end results have
been a report on best practice indicators, the assessment of the carbon footprir
gypsum: landfilling versus landfilling roated the roadmap for implementing a
gypsum sustainable value chain, where an outline plan has been determined in
to achieve a more widespread implementation of gypsum C&D waste recycling
Outcomes
Preliminary study:
- The inventory of current practisdor deconstruction, recycling and re
incorporation in the manufacturing process of the recycled gypsum
Dismantling VS Demolition:
- The European handbook of best practicedtiercontrolled deconstruction
of gypsum system
- The European manual of best ptiaes for the audit of building prior to
deconstruction
Recycling:
- European guidelines on gypsum waste acceptance criteria
- Guidance document for the quality criteria of the recycled gypsum Tecl
and Toxicological Parameters
Reincorporation:
- Techneecoromic assessment of recycled gypsum incorporation into the
plasterboard manufacturing process
Final study:
- Report on best practices for deconstruction, recycling asida@rporation
in the manufacturing process of recycled gypsum
- Assessment of the carboadtprint of gypsum waste recycling
- Roadmap for future implementation of a sustainable value chain




Validation/Monitoring
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deconstruction (rather than demolition) anelcycling of C&D gypsum waste. Best
practices for deconstruction, recycling and manufacturing were defined. Handb
of best practices were supplied to enable different actors in the gypsum value G
(demolishers, recyclers, manufacturers) to succdgsfaplement gypsum recycling
The project, for example, provided waste acceptance criteria for the recovered
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gypsum value chain gives recommendations to the EC and torthgelan gypsum
industry on how to strengthen gypsum recycling.

Impact

From a technical point of view, the project demonstrated that it is possible to
produce plasterboard of sufficient quality in an economiealynd manner by using
recycled gypsum conyg from C&D waste. The crucial argument that the project
promoted was that closed loop recycling involves a close collaboration among ¢
stakeholders throughout the entire value chain: from the dismantling and collec
of plasterboard waste in builts, via the recycling of this waste, and culminating
with the reincorporation of the recycled gypsum by plasterboard manufacturing
plants.

Therefore, the GtoG project boosted clodedp recycling route whenever possible
along the entire valuehain. In terms of dismantling plasterboard on demolition
sites, the project stressed quantity and quality optimization of recovered materi
increase the potential for their future recycling. This resulted in different waste
fractions with minimal daage, due to the time and care taken in separating the
waste.

Plasterboard waste from C&D waste is separatediten collected by a third party
and transported to a gypsum recycler for processing. Once processed, the
participating plasterboard manufactuseproduced plasterboards with 30%
(average 25%) of recycled gypsum, with the target of 30% reached in two of thg
factories. These results were achieved without process adjustments in the
participating factories. Enhancing the recycling rate (3080%6) would demand
investments in equipment.

Socieeconomic benefits would arise through the emergence of a market for gyg
recycling, helped by rising waste disposal prices which would enhance the finai
sustainability of recycling C&D waste. Fumhare, C&D waste recycling requires
that endof-life buildings are deconstructed rather than demolished, this translat
into jobs that necessitate more skills in terms of design and deconstruction
techniques which in turn help to boost green growth.

Innowation

The main innovation in this project is that it established a circular economy for ¢
whole waste stream. It has provided a workable example of a dmdtadle
solution by informing manufacturers, construction companies, demolition comp
and recyclers so that they can work together to maximize the resource efficienc
gypsum. Another innovative element of the project is the technical and chemicz
analysis on products manufactured as per current practices and those manufag
with a maximaldvel of reincorporation of recycled gypsum. This allowed for the
comparison of chemical compositions and technical specifications in order to
demonstrate the integrity of the products manufactured with a high level of recy

gypsum

Succes§actors

Key factors of success:
- A mandatory requirement for an audit of the gypshased waste prior to
demolition of buildings where the project is above a certain threshold.




- A mandatory requirement to segregate gypsum waste from other CDW,

- The enforcerant of the Council Decision 2003/33/EC must be stricter.

- landfill levy for disposing of gypsum waste should be set to act as a
disincentive to disposing of gypsum wastée level of segregation of
plasterboard waste from other C&D waste which can beenéed by legal
requirements such as designing for deconstruction and making
deconstruction a mandatory requirement.

- Arequirement for the specific level of reincorporation of recycled gypsy
new gypsum products should be considered as part of thengree
procurement framework

Constraints

Some of the main barriers to the recycling of gypsum waste are:

- Lack of knowledge of demolition companies on the benefits of proper
deconstruction, both in terms of costs and recycling;

- Low availability of uncontaminated gypstiased waste for recycling;

- Lack of knowledge and/or manufacturing systems to allow for the
reincorporation of recycled gypsum. This project sought to investigate
potential options for overcoming some of these b&s.

In particular, the project has revealed a lack of implementation of EU waste law|
member states with negative consequences for the successful establishment o
plasterboard recycling systems that can help to divert waste from landfill and ug
the resources found in gypstmased waste. Consequently, it is recommended th
the EC assures full and proper implementation of EU waste laws in all member
There is a need for detailed and reliable statistics on materials available from
construction and demolition activity. The volume of plasterboard waste stemmin
from renovation activities is unknown but could offer potential. Current day stati
on plasterboard waste generation are Reristent or too approximate due to the
lack of data. Morever, the statistics at European level are not harmonized whicl
slows down the incentives to recycle effectively. With the lack of good informati
and incentives, a recommendation is required to include the breakdown of the
different streams in the Eurcatdatabase, differentiating at least among plastics,
metals, concrete and rubble, roofing and plasterboard. This could be easily ach
for countries in this project, where deconstruction is a common practice, such a
Belgium, France, the Netherlandsighe UK.

Lessons learned

The project had demonstrated that the implementation of proper deconstructior
practices could save money for each actor in the value chain and would also
maximize the availability of suitable gypsbased waste for recycling.

The project has produced guidance on the best practices in auditing buildings p
deconstruction in order to qualitatively and quantitatively assess the waste to b
managed and best practices in deconstruction techniques. It also allowed for th
generdion of Waste Acceptance Criteria for the acceptance of gyjimsad waste
at recyclers.

The knowledge that the employment of proper deconstruction techniques resull
economic savings for demolition companies, will help the companies to move fr
demoltion to deconstruction practices. The Best Practice handbooks and Wasts¢
Acceptance Criteria will provide practical guidance and ensure that a larger que
of gypsum waste available for recycling.

The experiences of the manufacturers and the resultiseoproduction trials
demonstrate the technical (and chemical) integrity of gypsum products, particul
Type A plasterboard, manufactured with a high level of reincorporation of recyc




gypsum, manufacturers of gypstbased products will be more openttee use of
recycled gypsum, as it was demonstrated that the use of recycled gypsum was
in cost to virgin material.

Replicability and/or up
scaling

The project provides guidelines and data on the close loop recycling of ggpsach
waste which will facilitate replicability of the initiative in other Member States.
However, a number of preonditions are required for the replicability of the GtoG
initiative. These preconditions relate to:

- Alegal requirement for an audit of the gypsbased waste prior to
demolition of buildings where the project is above a certain threshold, €
building area, budget, etc.

- Alegal requirement to segregate gypshased waste from other CDW
materials.

- The enforcement of the Council Decision 2003/33/EC must be stricter.
many countries, the required monocells for the disposal of gyjimsed
waste do not exist. This should result in the segregation and recycling
gypsumbased waste, yet it does not seem to. Greece and Poland have
transposed the decision and do not have the required monocells but th
is no recycling of gypsubased waste. Enforcement will mean this waste
cannot be disposed of which will resulniore material being available for,
recycling.

- The landfill levy for disposing of gypsum waste should be set at such a
to act as a disincentive to disposing of gypfased waste. The
competitiveness of the closddop recycling solution compared &gkl
disposal at landfills is impacted by the landfill levy which effectively
determines the cost of landfilling. The landfill levy should be set to ensu
that it is more cost effective for demolition companies to bring gypsum
based waste to recyclers har than landfills.

- The Level of segregation of plasterboard waste from other C&D waste
can be influenced by legal requirements such as designing for
deconstruction and making deconstruction a mandatory requirement. T|
level of implementation of GPcould also be one of the factors driving th
replicability of similar initiatives. For example, GPP criteria could includ
contractual requirements for deconstruction and recycling of gydsased
waste in redevelopment and minimum recycled content psggbased
products.

As the development of a similar initiative in other Member States requires the
involvement of many actors in the gypsum value chain, coordination and good
of communication will also be essential to the success of the initiatha&ing
replicated across Member States. It is important for demolition companies to be
aware of the acceptance criteria at gypsum recycling facilities and it is also cruc
recyclers to know the specifications of the gypsum to be reincorporategagtigle
size, paper content, etc. Increased communication through the value chain allo
consistent volumes and quality of recycled gypsum to be available for
reincorporation

Conclusion

Closed loop recycling involves a close collaboration amaig aiakeholders
throughout the entire value chain: from the dismantling and collection of
plasterboard waste in buildings, via the recycling of this waste and culminating
the reincorporation of the recycled gypsum by the plasterboard manufacturing
plants, in order to create a highly efficient reverse logistics.




Overall, the projects implementation:

Proved that rancorporation (up to 30%) of recycled gypsum in Type A plasterbg
manufacturing is feasible in practice, even under the adwansditions of non
permanent process adjustments. The GtoG 30% target was fully reached in 2 g
the 5 plants. For the examined cases, the net average impact on the total varia
manufacturing cost and energy consumption per m2 of plasterboard was toed
practically negligible taking into account the uncertainty margin of the assessm
the current market prices and quality characteristics of recycled gypsum. Poten
cost benefits were levelled, mainly due to the requirement of higher amounts of
relatively costly additives. From the cost point of view, process modification
investments may become more attractive in the near future, depending on raw
material prices and national legislations (e.g. gate fee forflhind). Stronger
economic and enkonmental benefits can arise in the future, when the necessary
process modifications will be optimised and the recycled material quality will
consistently rely with the quality specifications set by the GtoG project.

Proved that the reincorporation of recled gypsum up to 30% does not noticeably
affect the basic performance characteristics of Type A plasterboards; all sample
were found to conform to the EBRO Standard. GtoG made possible the collectio
and analysis of a significant number of recycleterra and plasterboard samples
from different origins, which otherwise would not have been feasible.
Highlighted potential production bottlenecks in terms of recipe modifications (e.
additives) and production process equipment (e.g. storage, feedimgeyors,
recycled gypsum prprocessing etc.) that may arise when the increased percent
becomes standard practice in the plasterboard manufacturing. The analysis of 1
impacts on individual process parameters and cost elements indicated depends
on specific feedstock and process characteristics. The outcome of the productic
trials allows each manufacturer to develop plans for the relevant and necessary
industrial adaptations, which are costly and require further trials and time.
Showed that the enodf-waste status is appealing but in practice is today challen
to achieve at EU level for the recycled gypsum. Indeed, the GtoG project gave
recyclers and producers the opportunity to have together a round robin test on
recycled gypsum samplessting by a third party laboratory, partner to the project
is the first time that recyclers and producers have a collaborative approach for t
establishment of quality criteria for the recycled gypsum on a scientific basis. T
gypsum recycling busisgis growing in France, the UK, Germany, Scandinavia,
Belgium and the Netherlands. New recyclers businesses are emerging. This wi
the Gypsum sector the opportunity to establish further collaborations, also with
other recyclers across Europe, takatyantage of the lessons learnt from the Gto
pilot tests.

Showed that the GHG emissions between natural and recycled gypsum are mi
This minor difference means that decreased emissions derived from gypsum m
and transport of natural gypsum are alsh balanced by the increased emissions
from the preprocessing stage

Demonstrated in practice the full engagement of plasterboard manufacturers to
develop recycling practices that will permit highemeorporation percentages in
the future. For the firstime, the plasterboard manufacturing industry performed
controlled and synchronized production trials in five different plants in four Euro
counties.

The overall findings and the collective knowledgperience obtained by the




manufacturers are prorsing and permit planning of future investigations even at
higher reincorporation percentages, above the 30% target of the GtoG project.

Contact details

Contact: Luigi Della Sala | project@eurogypsum.org | +32 2 227 11 62

URL of the practice (if
applicdle)

Website:http://gypsumtogypsum.org

Related resources that
have been developed

https://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=seq
h.dspPage&n proj id=4191

PUBLICATION: AFTHRE COMMVUCATION PLANAHAFE Communication Plan
PUBLICATION: GUIDELIMENUAL:"EUROPEAN HANDBOOK ON BEST PRAC
DECONSTRUCT.

PUBLICATION: GUIDELIMESNUAL:REPORT ON BEST PRACTICE INDICATO
DECONSTRUCT

PUBLICATION: LAYMAN REPORT: Layman repoan@ension)

PUBLICATION: LAYMAN REPORT: Layman report (Spanish version)
PUBLICATION: LAYMAN REPORT: Layman report (French version)
PUBLICATION: LAYMAN REPORT: Layman report (Greek version)
PUBLICATION: LAYMAN REPORT: Layman report

PUBLICATION: TECHNIEGMORProject's Final technical report

VIDEO LINK "Renovation is key for our future” (1)
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http://gypsumtogypsum.org/
https://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4191
https://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4191

