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Introduction

The TIMBRE project aims to overcome existing barriers to brownfield regeneration by
developing and providing customised problem- and target-oriented packages of approaches,
technologies and tools. As a unique asset, these packages shall deliberately include cultural
and administrative characteristics and their regionally distinctive features. By providing a
customisable toolbox specifically addressing the diverse processes that have to be dealt with
during the course of a regeneration project, end-users shall be enabled to find best practice
based solutions. Improvement of existing means to support brownfield regeneration shall be
further accomplished by filling methodological core topics such as intelligent remediation in
terms of technological advancements with regard to phytoremediation and partial source
removal technologies. TIMBRE shall deliver a tailored training and dissemination programme
as part of an information centre that will transfer existing and emerging knowledge to the
scientific community and end-users. The project started on 1st January 2011.
In order to provide the basis for adequate decisions of investors and site owners concerning
the deconstruction and re-use of existing buildings and structures on brownfields, Work
Package (WP) 5 will develop tools and instruments supporting decision makers in developing
environmentally friendly strategies in consideration of existing national regulations.
Furthermore, taking into account that the deconstruction and re-use of buildings, structures
and destruction material is not governed in an EU-wide law, recommendations will be
developed for the harmonisation and standardisation of handling procedures for the time to
come.
Therefore, the first task within WP 5´s work is to provide a status report on EU wide applied
methods of decontamination, laws / regulations for decontamination measures, working
safety, re-use and / or disposal. This information will then be implemented in the expert
system / information platform provided by WP 1. The data has been collected by an
investigation of national laws and practices and through expert interviews with
representatives of national institutes and associations as well as people related to the
TIMBRE test sites.
Deliverable 5.1 summarises the key results of these investigations and points out the legal
framework, specific approaches and special needs concerning deconstruction of buildings
and re-use of building rubble for several European countries. The countries focused on have
been chosen based on their different status and approaches by implementing the EU
legislation into national law. Expert interviews have been conducted in France, Germany,
Italy, Poland and Romania. Switzerland as a Central European country and not member of
the EU as well has been included to see whether the Swiss system is similar to or influenced
by the EU wide legislation.
The results have been evaluated for each country to show the main issues of legislation and
practice. The comparison between the particular countries identifies some common issues,
which are working well and states others, which are more or less improvable.
Results in a nutshell are: The legal framework, influenced by the European Waste
Framework Directive, has been widely established and is working. The laws are constantly
discussed and improved. In some countries, the legal aspects are not yet implemented
completely, but the process is in progress.
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Due to the results of the investigations documented in this report, information related to
handling of buildings on brownfields is wide spread over different institutions and
associations. Often, information is available only in a country’s language. Therefore, one of
the most important issues for European improvement and harmonisation would be a general
EU-wide improvement of availability of information about methods and legal frame in major
EU languages.
Furthermore, a lack of acceptance of recycled mineral products has to be observed. The
acceptance and market presence could be improved by better information and advertisement
as well as support by easy accessible databases and material exchanges. The trade with
recycled materials could be simplified by an alignment of approaches for declaration,
chemical analysis, quality assurance and environmental requirements on a national as well
as on an EU-wide level.
These processes shall be supported by exchange of information, accompanied and improved
by the TIMBRE project and in the future by the TIMBRE tools and expert system.

Figure 1: Recycling of building rubble is not a really new idea…
th
Densuş Church (Hunedoara County, Romania), founded in the 6 century (estimated), first documented in the
13th century, built of Roman and Dacian "building rubble" (Pictures by P. Hagemann 2011/10)
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Approach

The task of this deliverable was to gather information on different countries in Europe. For
this purpose, a literature and web-study has been conducted on EU regulation, relevant
projects and for several national jurisdictions; and a questionnaire has been developed in
order to get information about the specific status quo in different countries.
The questionnaire, which has been elaborated by WP5 partners, contains questions
regarding the legal framework, decision structures, involved institutions and companies,
criteria of re-use or deconstruction, practice of deconstruction and re-use of materials,
amount of materials and economic factors. The questionnaire fiche can be found in the
attachment (Annex I). The questionnaires have been collected in expert interviews in
selected European countries (structured interviews). Representatives of national, regional
and local authorities as well as persons from companies and organisations related to
deconstruction and recycling of building rubble have been identified and contacted to take
part in the expert interviews, which have been conducted by the TIMBRE partners.
Deliverable 5.1 summarises the key results of these investigations and points out the legal
framework, specific approaches and special needs concerning deconstruction of buildings
and re-use of building rubble for several European countries. The countries focused on have
been chosen based on their different status and approaches by implementing the EU
legislation into national law. Expert interviews have been conducted in Germany, France,
Italy, Poland and Romania. Switzerland as a Central European country and not member of
the EU as well has been included to see whether the Swiss system is similar to or influenced
by the EU wide legislation.
The answers have been collected, evaluated and assessed for each country to reach an
overview of the specific approaches, i.e. to identify main issues of legislation and practice.
The information provided in the country reports in the following reflects the statements of
these interviewees.
This report presents in the next chapter a brief overview of current relevant projects in
Europe, which are dealing with the topic of interest. Chapter 4 roughly summarises the legal
frame in Europe. Chapter 5 presents the country reports based on the results of interviews
done in France, Germany, Italy, Poland, Romania and Switzerland.
The country reports are structured as follows:
 General information – This section provides an introduction and background
 Laws and regulations – This section identifies key regulatory requirements
 Technical and Environmental requirements – This section shows the specific
requirements concerning environmental protection and quality assurance
 Preparation and investigations – This section describes the main issues to be
regarded during the preparation of a project
 Realisation – In this section, requirements on practice, supervision and
documentation are listed
 Tools, selection and use – Existing tools for information or training are listed here
 Improvement – In this part, proposals for improvement of the legal framework,
practice and availability of information are provided
The results have been compared and analysed to identify the best practices as well as
issues, which are going wrong or could be improved. Respective assessments are reported
in Chapter 6. Finally, a summary and conclusions are offered in Chapter 7, and references
linking to further detailed information and background on country specific regulation are
provided.
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Current related projects in Europe

During the last 20 years, a growing interest in deconstruction, demolition, reuse and recycling
of materials is observed. Many projects on different national as well as on international levels
have been performed with the aims of developing new tools, approaches, practical guidelines
for stimulating and improving existing practices in the deconstruction sector. A lot of activities
were carried out in Great Britain, fostering the development of standards and practical
guidelines, e.g. in the projects SUBR:IM1 and Demolitionprotocol2.
Other projects aimed at developing a materials exchange platform. For example in 2003, the
Independent Ecological Centre 3 , an environmental NGO in Hungary, developed a "Web
platform to facilitate the reuse of construction materials in Hungary" that allows users to
exchange and resell used construction materials 4 . Since the time of its launch, the web
application has been a particularly popular tool in Hungary. On a yearly basis, there are
approx. 21,000 visitors. The website is particularly successful in the trade of bricks and tiles.
Another example is “the reuse map®”5, which is an online database for reuse in design and
building industry in Europe. The website has been tested in Malta since 2010 and it is
currently operated as a non-profit, independent organisation and registered trademark. The
main goal of this project is to promote reuse in the design and construction sector to address
the issue of waste prevention, one of the next challenges in EU legislation. In the
construction field actions taken can be very effective because of the impact of the Industry,
and of the opportunity to enhance, through reuse, principles of eco-design, intended as the
best strategy to prevent waste, at different scales.
One of the key innovative research projects related to deconstruction and material recycle is
the project titled “Innovative Strategies for High-Grade Material Recovery from Construction
and Demolition Waste” acronym IRCOW 6 funded within the 7th European Communities
Seventh Framework Programme (ENV-2010). The main goal of the project, which started in
2011, is to develop and validate upgraded technological solutions to achieve an efficient
material recovery from Construction and Demolition (C&D) waste by considering a life cycle
perspective. The project focuses on the development of new management schemes,
separation technologies and products that are needed to significantly increase the reuse and
recycling rates of C&D waste in the EU. The innovation beyond the state-of-the-art is seen in
developing new approaches, models and recycling technology to improve the quality of C&D
recycled materials; and developing high grade construction products by using C&D recycled
materials. The results are demonstrated under real conditions. The outcomes of the
technological development are assessed and validated from an economic, environmental
and toxicological point of view, by using both Life Cycle Assessment (LCA) tools and in-field
case studies throughout Europe. Stakeholder involvement shall support deriving
recommendations for changes in policies aiming to remove obstacles in C&D waste
management. The results will be noteworthy for setting the basis for specific European
policies on C&D waste aiming at fostering a high and efficient level of material recovery.
1

2

3
4
5
6

Sustainable Urban Brownfield Regeneration: Integrated Management: Avoiding Future Brownfield Sites
through Design for Deconstruction and the Reuse of Building Components, SUBR:IM Bulletin SUB 5,
November 2005 (http://www.subrim.org.uk)
Institution of Civil Engineers (ICE) and the Institute of Waste Management (CIWM): A Report On The
DEMOLITIONPROTOCOL
http://www.foek.hu
http://fenntarthato.hu/epites
http://www.thereusemap.com
http://www.ircow.eu
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Legal frame in Europe

The structure of the interviews and the assessment of the results is orientated and based on
the European legal framework which has to be implemented into the national legislation of
the EU members.
The preparation and realisation of the re-use of building materials is influenced by the
"European Waste Framework Directive"7, which provides the basic concept for the national
waste regulations of the member states of the European Union. This directive provides
 the definition of waste and the "end of waste"
 the definition of a "hierarchy of waste", which favours prevention and re-use of waste
prior to deposition or thermal utilisation.
 a waste catalogue, which lists waste types regarding their composition, properties,
requirements on supervision and handling.
The documentation of waste streams has to follow the "Waste Statistics Regulation"8, which
requires periodic statistics of waste to be provided by each country.
An important issue for the assessment of re-use opportunities of recycled mineral materials
is their impact on water protection. The requirements on water protection are ruled by the
"Water Framework Directive"9, which has to be implemented in the national legislation of the
EU member states.
A valid directive for soil protection does not exist yet. A draft version10 is available but not yet
mandatory. Due to this fact, the development of the legislation concerning soil protection is
not on a coherent level in the European countries.
The issues of occupational health and safety are ruled by the "Work Protection Framework
Directive"11.

7

8

9

10

11

Directive 2008/98/EC of the European Parliament and of the Council of 19 November 2008 on waste and
repealing certain Directives
Regulation No 2150/2002 of the European Parliament and of the Council of 25 November 2002 on waste
statistics
Directive 2000/60/EC of the European Parliament and of the Council of 23 October 2000 establishing a
framework for Community action in the field of water policy
Proposal for a Directive of the European Parliament and of the Council establishing a framework for the
protection of soil and amending Directive 2004/35/EC /* COM/2006/0232 final - COD 2006/0086 */
Council Directive 89/391/EEC of 12 June 1989 on the introduction of measures to encourage improvements in
the safety and health of workers at work
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Country reports

The following chapters present the key results from each country investigated and where
interviews were conducted.

5.1

France

In France, a waste expert from "rudologia", an institution dealing with waste management in
the region France Comte, and an expert from the "French Building Federation" were
interviewed.
At a glance: Current situation in France
Development of the legal frame

Well-developed and comprehensive

Implementation of European Law

Comprehensive

Re-use vs. deconstruction

Economic issues, fitting to use

Environmental requirements

Regarding pollutants e.g. asbestos

Occupational health and safety

Developed legal framework, building supervision

Pre-demolition investigation

n/a

Acceptance of recycled materials

Could be improved

Availability of tools & information

Could be improved

Documentation

Final report

General information
The decision on re-use or deconstruction of a building depends on the fitting to the future
use, existing recycling schemes, the economic viability and regulation / control.
In case of deconstruction, the main ways of re-use of the building rubble after sorting and
treatment is for civil engineering such as road construction, pipelines or railway tracks. Reuse in building construction is not significant. Currently, the use for concrete production is of
minor importance but related research is going on.
Statistics about the amount of rubble and percentage of components as well as data
regarding the percentage of recycling or deposition are stored at the government and freely
available on related websites.12
About 45% of building rubble is put in landfills and 30% is recycled, mostly in road
construction and embankments. The rest goes to recycling companies with unknown
destination. The actual total percentage of recycled inert waste is 65% and probably will
increase due to increasing landfill costs.

12

Ministère de l´Écologie, du Développement Durable et de l’Energie (http://www.statistiques.developpementdurable.gouv.fr)
Agence de L´Environnement et de la Maîtrise de L´Energie (http://www2.ademe.fr)
Fédération Française du Bâtiment (FFB) (http://www.dechets-chantier.ffbatiment.fr)
Confédération de L´Artisanat et des Petites Entreprises de Bâtiment (CAPEB) (http://www.capeb.fr)
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A good acceptance of materials by the customers requires the same quality standards as for
the raw materials. Recycled material should be cheaper than raw materials as well as
cheaper than deposition. The acceptance may differ between different areas due to the
availability of natural raw materials (transport distance often is the crucial factor). This leads
to a higher acceptance in urban areas, where quarries are not available. A certification
regarding technical and environmental aspects is needed.
The general acceptance by contractors, local authorities and population could be improved
by better information, regulations and economic incentives, e.g. landfill taxation.
The acceptance of recycling sites has to be increased by better information about the
problems caused by using non-renewable resources.
Laws and regulations
The European Waste Framework Directive is well known and has influence on the legislation
concerning waste management and waste law by imposing objectives and practices to be
implemented.
Deconstruction and re-use of building rubble in France is regulated by Article No. 541-41-1
and following the code de l´environnement (environmental law), which deals with the regional
management of waste from public and private construction sites, and the Decree No. 201161013. Since March 2012, declaration analysis before deconstruction is required to improve
separation and re-use of materials.
The prevention and management of waste, which is generated by construction sites and
demolition measures, is handled on a local level. The requirements for the local waste
management plans are defined in Decree 2011-82814 and Article 841-541.
Additional requirements affecting the deconstruction sector are dealing with the handling of
asbestos concerning environmental aspects and workers health and safety.
Legal Regulations – technical and environmental
Guidelines for technical requirements are published by the "Centre Scientifique et Technique
du Bâtiment" 15 (CSTB, Scientific and Technical Center for Construction), which tests and
evaluates each kind of building material concerning international standards.
Companies related to waste management or treatment have to be authorised according to
the "ICPE" legislation16 (certified for environmental protection).
Waste treatment companies and producers of recycled building materials have to document
the material flow in a waste register. Companies are supervised by regular audits. The
supervision of the certified companies is done on a regional level by the "Directions
Régionales de L’Environnement, de L’Aménagement et du Logement"17 (DREAL) (Regional
Departments of the Ministry of Ecology).

13

14

15
16
17

Décret no 2011-610 du 31 mai 2011 relatif au diagnostic portant sur la gestion des déchets issus de la
démolition de catégories de bâtiments
Décret no 2011-828 du 11 Juillet 2011 portant diverses dispositions relatives à la prévention et à la gestion
des déchets
http://www.cstb.fr
Installation classée pour la protection de l'environnement
http://www.developpement-durable.gouv.fr/Pourquoi-la-DREAL,12610.html
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According to an interviewed expert, overall the evolution of the legal framework and the
involvement of professional organisations are going well.
Recycling of rubble is a local industry, depending on economic factors, such as transport
costs and availability of natural materials from quarries.
However, tracing of materials is difficult. Despite the legal framework, many small businesses
still manage their waste in an informal manner (illegal dumping).
Preparation and investigations
To increase the use of recycled materials, the owner of a deconstruction/building project has
to specify this option in his contracts. Involved are usually the following persons / Institutions:
 Project manager
 DREAL
 DDTM18
 expertise centres for environment
 contractors
Realisation
The most important practical factors for processing recyclable materials are proper
separation, time factor induced by additional operations e.g. separation, calibration, remove
of non-mineral materials and plaster, transportation costs and material properties according
to the technical guidelines.
Rubble is divided into five categories:
 Pure concrete (with and without reinforcement),
 clean composite materials (asphalt, bricks, tiles, cobblestones),
 mixed materials with less than 10% wood or plaster (masonry),
 unsuitable materials with wood more than 10%,
 others e.g. soil.
The separation has to be carried out on site.
The verification of materials is based on international standards (ISO). These materials have
to respect the same standards as natural raw materials. The quality is supervised by public
control, external and internal auditing.
The Caisse nationale de l’assurance maladie des travailleurs salariés (CNAMTS, National
Worker´s Health Insurance Fund) is responsible for occupational health and safety.
Specifications for aggregates, used for road construction, are given by the Department of
Transportation.
After the demolition of a building, the contractor has to provide a documentation of the
percentages of re-used materials, the mode of treatment and the destination. The report is
called "Formulaire de recollement".

18

Directions départementales des territoires et de la mer.
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Tools, selection and use
Stakeholders may look for good practice in construction waste management on the website
of the "Agence de l'Environnement et de la Maîtrise de l'Energie" (environmental agency)
(ADEME)19). Professional organisations are invited to contribute figures and experiences to
the site.
Additional guidelines for quality and methods of material characterisation exist on a regional
level (SETRA).
Improvement
The legal frame is adequate, if applied by stakeholders and contractors. Companies need
support, information and training to implement the legal and technical requirements and
improve their practice.
For improvement of the acceptance of recycled materials, a good description of their
properties regarding the quality requirements is needed.
More simple tools for end users are needed because the existing guidelines provided by the
ministry are too complex. This and a better communication may lead to a increased market
acceptance for recycled materials.

19

http://www.optigede.ademe.fr
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Germany

The contributions to the German part are from GEOEXPERTS due to its experience in
demolition of buildings and handling of building waste.
At a glance: Current situation in Germany
Development of the legal frame

Well-developed and comprehensive

Implementation of European Law

Comprehensive

Re-use vs. deconstruction

Economic issues, fitting to use, monument
preservation issues

Environmental requirements

Water protection, soil protection

Occupational health and safety

Well-developed legal frame, supervision by 3rd
parties, consultants

Pre-demolition investigation

Regarding ways of recycling, separation, methods

Acceptance of recycled materials

Changing, depending on knowledge of customers,
need of improvement

Availability of tools & information

In need of improvement

Documentation

Final report

General information
The most important factors for the decision between reuse or deconstruction of a building are
as follows:
 Investor´s / owner´s interests
 Land-use planning
 Design (fitting for future purpose?)
 Economic (energy consumption, state of conservation, efforts for revitalisation vs.
deconstruction and construction of a new building)
 Sustainability (saving natural resources by re-use of buildings, saving energy)
If the decision for deconstruction is done, the main ways for recycling of mineral building
rubble is in
 Road construction (base courses)
 Earth works
 Stowing of mining shafts and drifts
 Soil improvement
 Concrete production
 Asphalt production (for PAH – free rubble from road surfaces)
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In Germany waste statistics is governed by the Environmental Statistics Law20 concerning
the requirements of the European regulation on waste statistics. Statistics of the amounts of
rubble and the percentage of recycling are freely available at the German Federal Ministry of
Environment21 and the Ministries of Environment of the federal states22. The latest version is
from 200823.
Generally, recycled materials are well accepted by technical experts. Sometimes they are
less accepted by private and non-technical people due to their lack of knowledge or
confidence concerning the physical and chemical properties.
If the price is similar or slightly lower compared with natural materials, the primary raw
materials are often preferred without considering aspects of sustainability.
Within the last years, the percentage of recycled materials increased due to the costs of
deposition and buying natural raw materials.
At the moment, it may decrease due to the discussion and uncertainties regarding the draft
guideline for substitute building material and its relation to deposition law, the soil protection
law and water household law.
Laws and regulations
The European Waste Framework Directive is well known in Germany and has been
implemented in the German "Kreislaufwirtschaftsgesetz" 24 . It provides separation of each
suitable material and generally re-use prior to deposition.
The environmental aspects are ruled by the Federal Soil Protection Law25 and Soil Protection
Ordinance26, which require a risk assessment concerning the paths soil to human, soil to
water and soil to air. The influence on ground- and surface water is ruled by the Water
Protection Law27, which is adjusted to the European Water Framework Directive, and the
technical requirements of the LAGA guideline28, which defines technical requirements for reuse of recycled mineral products concerning the aspects of groundwater protection.
The LAGA guideline will soon be replaced by the Substitute Building Material Act29, which
rules the requirements for re-use of mineral materials.

20
21
22

23
24

25

26
27
28

29

Umweltstatistikgesetz (UStatG) vom 16.August 2005
Bundesministerium für Umwelt, Naturschutz und Reaktorsicherheit (BMU), http://www.bmu.de
Links can be found at the Umweltministerkonferenz, http://www.umweltministerkonferenz.de/Mitglieder-UMKMitglieder.html.html
http://www.bmu.de/abfallwirtschaft/statistiken/doc/5886.php
Gesetz zur Förderung der Kreislaufwirtschaft und Sicherung der umweltverträglichen Bewirtschaftung von
Abfällen (Kreislaufwirtschaftsgesetz - KrWG) vom 24. Februar 2012
Gesetz zum Schutz vor schädlichen Bodenveränderungen und zu Sanierung von Altlasten
(Bundesbodenschutzgesetz BBodSchG) vom 17. März 1998
Bundes-Bodenschutz und Altlastenverordnung (BBodSchV) vom 12 Juli 1999
Gesetz zur Ordnung des Wasserhaushalts (Wasserhaushaltsgesetz) vom 31. Juli 2009
Anforderungen an die stoffliche Verwertung von mineralischen Abfällen – Technische Regeln -, Mitteilungen
der Länderarbeitsgemeinschaft Abfall (LAGA) Nr. 20 vom 06. November 2003
Entwurf einer Verordnung über die Anforderungen an den Einbau von mineralischen Ersatzbaustoffen in
technischen Bauwerken (ErsatzbaustoffV)
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Thresholds for emissions caused by deconstruction and treatment of materials, e.g. dust,
noise, vibrations, are ruled the Federal Emission Protection Law30. During deconstruction and
handling of materials the regulations of occupational health and safety31 have to be applied.
These regulations are amended by special rules for handling asbestos32 and for working in
contaminated areas33
Depending on the origin and composition of materials as well as type of pollutants, the
regulations on declaration and verification34 have to be considered.
Supplementary regulations concerning transport and treatment of waste materials (obligation
to tender delivery), transport certificates, etc., are required at a local level.
Legal regulations – technical and environmental requirements
The main technical requirements are norms and rules concerning the physical properties,
e.g. grain size distribution, frost resistance, weathering resistance, pressure resistance, etc.
These requirements are depending on the purpose of the regarded materials. For example,
special rules exist for use in road construction, gardening, earthworks, bound or not bound
layers, for concrete production, etc.
Additional technical requirements regarding the influence of recycled materials on soil and
groundwater are defined in the aforementioned LAGA guideline.
The quality requirements for handling of materials are fixed in federal law. The
documentation has to be done by the producer of waste and local authorities (so-called
“Untere Abfallbehörden”) are responsible for supervision.
For none or less polluted building rubble and mineral materials a simplified declaration is
sufficient (declaration analysis required). There is no obligation to tender delivery; those
materials are freely applicable within the legal framework and in coordination with the related
local institutions (Untere Abfallbehörden, Untere Wasserbehörden)
Higher polluted materials are treated as "waste requiring special supervision". Declaration
analysis and special accompanying documents are required. Obligation to tender delivery on
a local or regional level.
The separation and re-use of materials, occupational health and service and quality
supervision is working well in Germany.
Less well: Different declaration requirements for different purposes, which cause multiple
investigations generating costs and delay. For example, re-use is ruled by the LAGA
requirements and deposition by the Deposition Regulation35, each with different requirements
on chemical analysis.
Sometimes recycled materials are poorly accepted compared to natural mineral materials.
Sometimes there is a lack of expert knowledge of people / institutions while creating the
specification of service for deconstruction works. Support by consultants or easy available
assessment tools would improve this situation.
30

31

32
33
34
35

Gesetz zum Schutz vor schädlichen Umwelteinwirkungen durch Luftverunreinigungen, Geräusche,
Erschütterungen und ähnliche Vorgänge (Bundesimissionsschutzgesetz BImSchG) vo 15. März 1974
Gesetz über die Durchführung von Maßnahmen des Arbeitsschutzes zur Verbesserung der Sicherheit und
des Gesundheitsschutzes bei der Arbeit (Arbeitsschutzgesetz ArbSchG) vom 21. August 1996
Technische Regeln für Gefahrstoffe Asbest Abbruch-, Sanierungs- oder Instandhaltungsarbeiten TRGS 519,
Bundesministerium für Arbeit und Soziales, März 2007
Schutzmaßnahmen für Tätigkeiten in kontaminierten Bereichen TRGS 524, Bundesministerium für Arbeit und
Soziales, Februar 2010
Verordnung über die Nachweisführung bei der Entsorgung von Abfällen (Nachweisverordnung - NachwV) vom
20. Oktober 2006
Verordnung über Deponien und Langzeitlager (Deponieverordnung, DepV) vom 24. Juli 2009
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Preparation and investigation
Before realising a project, a pre demolition investigation has to be done to gather information
about volume and composition of materials, opportunities of different material fractions,
pollutions or dangerous materials and the ways of further processing or deposition are
needed. Based on this information, a demolition plan is created which includes information
about type and amount of materials, static properties of the building, workers and machine
employment, emission protection and occupational health and safety. Further the ways of reuse are defined.
After completing these investigations, an approval of demolition can be requested at the
responsible authority.
Involved are owners/investors, local authorities and consulting companies.
Realisation
The most important factors for processing of materials is the economical aspect, which
means comparison with costs of natural raw materials and the technical requirements for a
specific future use.
The materials are separated regarding their physical properties and their requirements
concerning soil and water protection. The first category has no technical requirements
concerning environmental protection. The second category can be re-used with special
technical requirements due to a slightly pollution, e.g. covering with impermeable materials,
stabilisation with binders, distance to groundwater level and water protection areas etc.)
The base for handling the verificaton procedures during a deconstruction project is
 External auditing (Untere Wasserbehörde, Untere Abfallbehörde, consulting
companies)
 Inspection
 National and international standards (ISO)
 Company internal regulations
 Landfill law, waste law
Responsible for construction supervision are the contractors following their firm internal
regulations, external agencies e.g. Building Occupational Insurance Associations
(Bauberufsgenossenschaft) and certified consulting companies as third party.
According to the German Construction Site Order (Baustellenverordnung, §§ 3,4), a Security
and health protection plan has to be prepared during the planning of a deconstruction or
construction measure in which several companies are involved. At the construction site a
certified "Security and Health Protection Coordinator" (SiGeKo, Sicherheits- und
Gesundheitsschutzkoordinator) has to coordinate and supervise the compliance of this plan.
At least, a final documentation is required on a local level. It has to contain the complete
results of declaration analysis and periodic control analysis as well as the declaration of
acceptance of disposal or re-use companies.
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Tool selection and use
Currently the assessment of materials for separation and re use is done based on the LAGA
guideline, regarding first their chemical compositions.
In a second step, specific technical requirements and norms (ISO, EN, DIN, VOB, Additional
Technical Contract Conditions) have to be considered.
An interesting and improvable tool is the idea of a waste, soil and building rubble database
and exchange, where available materials can be offered and ordered by companies and
interested persons. In Germany some of these exchanges are existing. They are used by
involved persons and companies, the recycling industry and local authorities. These
exchanges are not broadly known. So the knowledge among the stakeholders has to be
improved. Interested stakeholders would be directly involved persons and companies, the
recycling industry, local authorities, consulting companies, decision makers (economic and
political).
Improvement
An alignment of declaration and verification procedures for different ways of processing is
desirable.
Easier access to relevant legal and technical information for involved non experts and, as a
future aim, EU wide consistent regulations and approaches as well as a EU wide knowledge
exchange.
The priority needs are simple assessment tools for people, who are involved in brownfield
revitalisation projects but have a lack of specific technical or legal knowledge. A more
sustainable thinking regarding the handling of building and building rubble on brownfields has
to be established.
The TIMBRE project could support these processes by building tools for practice and
providing a more sustainable access to brownfield revitalisation.
Another important aspect which could be improved is the design of new buildings and
building materials with respect to their recycling possibilities at the end of their live cycle.
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Figure 2: Building rubble – valuable raw materials (Ecosid site, Hunedoara, Romania)
(Pictures: P. Hagemann 2011/10)
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5.3

Italy

The following chapter describes the results of one interview, carried out with a representing
person of Ca’ Foscari University Venice and a head of the environmental assessment and
remediation department in a research institution. The interview partner has experiences with
environmental remediation interventions and is a consultant in the management of
excavation materials and industrial waste.
At a glance: Current situation in Italy
Development of the legal frame

Well-developed

Implementation of European Law

Principles of waste hierarchy implemented

Re-use vs. deconstruction

Economic issues

Environmental requirements

n.n.

Occupational health and safety

Legal frame developed, supervision company
internal and by 3rd parties

Pre-demolition investigation

n/a

Acceptance of recycled materials

Strong demand in infrastructure projects

Availability of tools & information

need for improve

Documentation

Final report

General information
The most important factors for the decision re-use vs. deconstruction of a building are the
economically aspects, logistic and time factors.
Currently, the main way of re-use of recycled building rubble is for base courses in road
construction. Actually there is a strong demand for those materials due to several important
projects related to the road system, which leads to decreasing prices.
The percentage of re-use of recycled materials has increased due to its lower price than raw
materials and the increasing number of licensed plants for re-use.
Other types of re-use are less common.
Waste statistics on this subject was recently updated by the Regional Observatory for waste.
Laws and regulations
The European Waste Framework Directive is known and implemented in Italian Waste
legislation in the last modifications of decree Nr. 152/2006 (Dec. 2010) 36 , regarding the
principle of the waste hierarchy.
According to the Decree 152/2006, building rubble subjected to the waste regulation. Re-use
only is possible by authorised facilities. The provisions are fixed in the Decree Nr. 152/2006.
The supervision of these materials is regulated by the Decree DM 5/2/98, which lists the
methods of treatment, type of analysis and options for re-use of materials.

36

Norme in Materia Ambientale, Decreto Legislativo 3. Aprile 2006, n. 152
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For materials which are excluded from waste regulation, e.g. excavation materials,
supplementary regulations on a regional level (e.g. Veneto, DGRV 2424/2008) exist.
The re-use of suitable materials is regulated according to the technical requirements of
Italian (UNI) and European (EN) standards.
All Demolition materials from a specific site are first declared as waste and have to be
brought to certified treating companies. This is the common way of re-use due to the fact that
only a few certified mobile treating units do exist.
Technical and environmental requirements
Technical specifications are fixed in the environmental regulations (DM 02/05/98), which
require leaching tests and in industrial standards (UNI, EN).
The Materials are certified by the treatment plants which are authorised by the province and
monitored by the regional environmental protection agency. The composition and properties
of materials then is realised depending on specific requirements of the customers.
Material analysis is required only once in a year, which seems not sufficient to prevent
dangerous materials from re-use.
Realisation
During deconstruction measures materials are separated in the categories of the European
Catalogue of Waste for further treatment in a certified waste treatment plant.
For big projects a waste management plan can be required by the municipality. No rules are
fixed for this process.
The construction supervision can be done by the involved companies as well as by third
parties. Also the health and safety supervision may take place by internal or external experts.
A final report concerning the re-use of deconstruction materials is required by the
municipality, e.g. in Veneto is referring to the Decree DGRV 2424/2008.
Tool selection and use
Currently no support tools are known to be encouraged in Italy for assessing or processing
the preparation, investigation or realisation of projects utilising building rubble.
Improvement
Concerning the definitions of by-products and secondary materials, the national legal
framework is still incomplete and needs to be improved. Several related decrees are planned
or in progress.
The knowledge of workers regarding separation of materials before and during
deconstruction, especially in small companies and projects, has to be improved. A
development of low price technologies for the production of high quality materials is required.
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Figure 3: Treatment and re-use of building rubble on site: Demolition of an industrial building, soil improvement
for residential buildings by re-use of the rubble at the same place, Krefeld, Germany.
(Pictures P. Hagemann 2009/2010)
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Poland

Interviews in Poland have been carried out by IETU with consultant Marek Matejczyk, and a
representative of a waste management company.
At a glance: Current situation in Poland
Development of the legal frame

Well-developed and comprehensive

Implementation of European Law

Fully implemented

Re-use vs. deconstruction

Location issues, future properties, technical
condition, historical and aesthetical value

Environmental requirements

Soil and water protection, immission prevention

Occupational health and safety

Well-developed legal frame, supervision by
authorities

Pre-demolition investigation

Demolition plan or demolition design required

Acceptance of recycled materials

Well accepted

Availability of tools & information

Need for improvement

Documentation

"Journal of Construction" required

General information
Most important factors for the decision on re-use or deconstruction of a building or a group of
buildings are:
 attractiveness of the location
 future use of the property
 technical condition of the building and
 its aesthetic or historical value.
The dominating approach to the recovery (not re-use) of building rubble in Poland is
earthworks - in terms of land levelling, surface hardening, substructure construction. This
type of application is common in the construction of roads. According to Marek Matejczyk in
this way there goes approximately 75% of recovered material are handled.
Statistical data on building rubble are not available. Central Statistical Office provides a
publicly available aggregated data on construction waste generated (also excavated soil and
ground), broken down according to the Polish Classification of Activities, excluding municipal
waste. Municipal waste is described separately, without division into fractions.
The second system of collecting data on waste is databases of Regional Waste Systems,
where data are grouped according to Waste Catalogue Codes (Waste Classification
introduced on 1 January 2002 by the virtue of the Regulation of the Minister of Environment
(O. J. 2001, No. 112 item 1206)37. This system is available only for the administration and
publicly available are only annual reports for individual provinces.
37

Rozporzadzenie Ministra Srodowiska z dnia 27 wrzesnia 2001r. w sprawie katalogu odpadów
(2001.112.1206) - Minister of Environment Regulation 27.09.2001 Regulation on Waste Catalogue (Dz. U. z
2001 r. No. 112, item 1206)
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According to the Central Statistical Office in the year 2010, in Poland there were recovered
96,2% and landfilled 2,4% of waste generated by construction activities. Use (not reuse) of
recycled materials increased considerably in recent years in Poland because of the
significant investment in road, railway modernisation and construction of commercial and
residential buildings. Often the first stage of investment is demolition of old buildings and
infrastructure that is a source of materials for recovery.
Recycling products are generally accepted by consumers if they meet technical, health and
safety requirements.

Figure 4:

Re-use of buildings: Aircraft hangars on the Szprotawa site, Poland.
(Pictures: P. Hagemann 2011/11)

Laws and regulations
Conducting the demolition of buildings is regulated by Act of 7 July 1994 Construction Law
(consolidated text, O. J. 2010, No. 243 item 1623), and the reuse was introduced formally
amending the Act of 27 April 2001 on waste (consolidated text, O. J. 2010, No. 185 item
1243)38.
At the regional level waste management plans shall be laid, which may include arrangements
for construction waste (recovery levels, installation locations, recommended courses of
action). Regulations to maintain cleanliness and order in municipalities may also include local
recommendations on the management of construction waste.
Act of 27 April 2001 on waste (consolidated text, O. J. 2010, No. 185 item 1243) 39 fully
implements, together with regulations issued on the basis of this Act, the European Waste
Framework Directive. Changes in EU directives directly effect changes in the Polish legal
system.
38

39

Ustawa z dnia 7 lipca 1994 r. - Prawo budowlane. Dz.U. 1994 nr 89 poz. 414 - Act of 7 July 1994 Construction
Law (consolidated text, O. J. 2010, No. 243 item 1623),
Ustawa z dnia 27 kwietnia 2001 r. o odpadach (tekst jednolity) Dz.U.2010.185.1243 - Act of 27 April 2001 on
Waste (J. of L. No. 62, item 627)
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Any activity carried out in the environment is regulated by environmental law. In the case of
demolition, the contractor must pay attention to dust emissions, noise, possibility of water
and land pollution, disturbance associated with the operation of machinery and transport, etc.
The demolition work must be carried out under the construction law, respecting the principles
of safety and hygiene of work, waste management rules, environmental and order
regulations. Performance of many types of deconstruction works requires professional
licenses and the whole work runs under the supervision of Building Control Office.
The regulation allows for waste and associated useful material (by-products) to be
distinguished on the demolishing site. Items removed for reuse are not considered as waste.
All other elements of the demolished buildings are waste and are subject of classification and
their amounts should be recorded. The legal framework also allows for processing (on site
and off site treatment) of wastes to produce useful materials. It’s possible to get a permit for
processing (e.g. crushing) in place or transport to the place of waste processing.
In the recent days there was announced Regulation of Minister of Environment of 29 May
2012 on the levels of recycling, preparation for re-use and recovery of selected fraction of
municipal waste (O. J. 2012, No. 109 item 645) which also applies to construction waste from
the municipal sector, effective from June 26. Regulation orders to increase levels of
recycling, preparation for re-use and recovery by other methods (other than landfilling,
incineration) from 30% in 2012 to 70% in 2020.
Technical and Environmental requirements
In the case of re-use, a given object should be in a condition that allows its use in the same
way, which was originally intended. This applies mainly to equipment (e.g. furnaces, heaters,
air conditioners, taps, sanitary ware, windows, doors), which also must meet the
requirements during the re-assembly (e.g. energy consumption or thermal standards, noise
levels, refrigerants or oils approved for use, etc.).
Components recovered from dismantling, such as beams, blocks, bricks, tiles must also
meet current standards for construction element or those resulting from the way they are
used. Similarly, in the case of recycled materials – they must meet requirements for example
as aggregate (technical standards for object) and in the intended place of use – for example
as a base (building standards, regulations: for environmental protection, order, sanitation,
security).
This subject is very broad, and the requirements may result from:
 The principles of good practice,
 Trade rules,
 Technical standards,
 Local law,
 Acts and Regulations,
 International agreements.
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Recyclers act according to administrative decisions issued on the basis of their declaration
on the conduct of operations defined with respect to applicable regulations and in
accordance to technical capabilities. This activity is controlled on the basis of reports and
documents detailing the amount and type of waste received, collected or generated, socalled “Waste transfer card”.
The quality of handling the recycling of materials is indirectly controlled by the Voivodship
Marshal's Office within the system of charging for the use of environment. Well-functioning is
the recovery and recycling of scrap metals and recycling of concrete elements in the form of
aggregates. Currently, too low is recovery of building glass, foamed concrete, plaster
cardboard items, flooring and wood. These materials are undesirable as the addition in
mixed waste which limits the possibilities of its recycling.
Preparations and Investigations
Before realising a demolition project precise identification of the waste stream is done with
the following information provided - the quantity of waste, existing and potential waste
generation places, dispersion of material, morphological differences in composition,
assessment of the demand for recovered materials and the factors affecting demand.
In demolition project a wide range of stakeholders and authorities are involved directly or
indirectly depending on the specific case. Directly involved stakeholders include: real estate
companies, developers, building commissioners, architects, interior architects and designers,
structural engineers, HVAC engineers, cost accountants - estimating engineers, main
contractors, purchase managers, construction workers, construction materials retail trade
companies, transportation companies, building caretaker, maintenance contractors, building
users, Office of Conservation and Restoration, demolition contractors , consultants
performing demolition inventories, waste collection service providers, waste treatment
companies, specialised reuse companies/organisations, collection and treatment companies
for hazardous waste (e.g. asbestos) and municipalities or other local authorities
(Construction, Environment, Nature and Energy Departments).
Among the authorities the following stakeholders are relevant: Ministry of Environment,
Ministry of Economy, Ministry of Infrastructure, Inspectorate for Environmental Protection,,
Office of Competition and Consumer Protection, Bureau for Chemical Substances, Central
Board of Housing Health and safety agencies. Furthermore, the building sector related
organisations are involved such as sector associations and standardisation and certification
bodies.
Realisation
Demolition works are one of the types of construction works, during which the contractor
must have a mandatory "Journal of Construction" where are stored chronologically all the
important events and activities. Demolition work is carried out on the basis of a demolition
plan or, for larger projects on the basis of a demolition project/design.
There are many important technical and practical factors for processing materials. They are
used depending on the material being processed, the resulting product and its application.
The basis of handling the verification procedures during deconstruction works is Construction
Law, principles of good practice and main contractor internal regulations.
Inspectorate of Construction Supervision and State Labour Inspection are responsible
organisations for construction supervision and supervision of security and health protection
regarding deconstruction of buildings and recovery of rubble.

Project acronym: timbre
FP7-ENV-2010.3.1.5-2
Contract no: 265364
D5.1 Version 3 | Date: 30/06/2012

Page 26

Tool selection and use
In Poland, a significant number of people are interested in construction. These are not only
persons employed directly there or developers, but also those engaged in private
construction, renovation of existing buildings or raising the standard of their homes and
apartments. They represent a ready market for the trade press, how-to books, and internet
portals. The level of knowledge and advice passed is very high, due to the high technical
culture - in Poland, large numbers of people were employed in heavy industry, machine
building, mining and occupations requiring technical background and skills.
Sources of information about the practice of construction shall also provide information on
new trends and innovative solutions - such as saving energy efficient materials and
constructions, the practical application of alternative energy sources, rational use of materials
and their recovery.
There are also a group of publications dealing with the aesthetics of buildings and their
interiors, which often show examples of the re-use of components and materials from older
buildings styling new facilities or methods of old buildings adaptation to the new needs (lofts,
office space and services in post-industrial buildings, hotels and houses in estates, etc.).
Commonly available tools are publications and websites equipped with specialised
applications for various calculations and selection of building components. Portals often
provide forums to consult with people who are experienced and experts in construction.
Range of advice can be very broad: a review of the general design concept through design
solutions, available materials to the dimensions of screws. Important factors in the choices
are availability of elements and comparing of their prices.
That information about prices and availability of parts and materials from the demolition of
buildings is needed to increase their participation in the construction market.
Improvement
Essential improvement in the existing framework can be achieved in the first place through a
platform for exchange of information on supply and demand for recycled materials, and
secondly through support for research facilities, which will check quality and capabilities of
their safe use, without causing an increase in their prices.
To improve practices in Poland there is a need especially for more data, better
communication and raising market acceptance for recycled materials,
The scientific community should create a platform for exchange of information and research
facilities
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Romania

The interview in Romania has been done by Dragos Gaitanaru (UTCB) with a technical
expert from Natura Management, a company related to environmental issues from
Bucharest.
At a glance: Current situation in Romania
Development of the legal frame

Developed on a national level

Implementation of European Law

Currently in progress

Re-use vs. deconstruction

Need for improvement

Environmental requirements

Yes, no detailed information available

Occupational health and safety

Yes, no detailed information available

Pre-demolition investigation

Concerning valuable metals (steel, copper, etc.)

Acceptance of recycled materials

No relevant market developed

Availability of tools & information

Need for improvement

Documentation

n/a

General information
The most important factor for the decision on re-use or demolition of buildings is the lack of
decision on the governmental level.
The main way of re-use of building rubble is in earthworks, e.g. terrain profiling, slope
stabilisation. For most of the other purposes, e.g. road construction, natural materials such
as river gravel are used. This leads to a percentage of demolition waste of about 60%.
Some statistics about waste materials and deposits are distributed by the NEPA (National
Environmental Protection Agency). Special statistics, concerning amount and composition of
building rubble, are currently not available.
Due to the fact, that in Romania a regular service market for mineral recycling products does
not exist, no statements regarding the acceptance of those materials can be made. Actually,
only a few recycling companies are working in the production of construction materials.
Following the statement of the interviewee (and personally discussions of WP 5 partners with
some related people in Hunedoara, who do not want to be named at this place), in Romania
exists a conflict between the interests of mining / quarry companies (selling primary raw
materials) vs. interests of a re-use of secondary materials (also on a political level).
A small increase of the re-use of materials can be watched, related with EU projects and
practices. Actually this trend is not supported by a legislative act for deconstruction and reuse of materials.
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Laws and regulations
Currently deconstruction and re-use is regulated by the waste law (211/2011) and the
construction procedure law (50/2011).
On the local level exist Local Council Acts about concerning waste management, related to
the sanitation Law (101/2006). Special regulations regarding deconstruction and re use do
not exist.
The European Waste Framework Directive is well known, but has not yet any influence of
legislation concerning mineral waste from deconstruction sites.
Technical and Environmental requirements
The documentation of amount and types of waste has to be done by the Sanitation
Operators. The Environmental Guard is the control authority.
Some major projects regarding demolition and re-use are working well (Medias City, Panatau
Area, Buzau County).
Less well is a lack of special services for re-use of materials and the lack of deposits for
materials from deconstruction sites.
Preparations and Investigations
Due to the facts listed above, there is no need to take a re-use of rubble into consideration
while planning a project from an official requirements point of view.
Realisation
According to the Ministry act 856/2002 (OUG 856/2002) materials have to be separated and
collected on classes.
Verification procedures during deconstruction are based on external auditing, international
standards and company internal regulations.
Responsible for construction supervision and occupational health and safety are the National
Inspectorate for Construction and the Environmental Guard.
Final reports are not required.
Tool selection and use
Generic guidelines for deconstruction are existing, but companies are not oblige to follow
them (Ministry of regional development and tourism, environmental ministry).
Improvement
A legal framework for the handling of deconstruction materials is required. A market for
recycled building materials has to be established.
The priority needs are services for deconstruction, a good database of available materials
and a better communication between authorities (central and local) and companies dealing
with deconstruction and deconstruction materials.
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Switzerland

The Swiss interview has been done with a scientific collaborator of the Waste and Resource
Division of the Federal Office for the Environment by the interviewer Marcel Stalder from
SolGeo.
At a glance: Current situation in Switzerland
Development of the legal frame

Well-developed and comprehensive

Implementation of European Law

No, independent legislation but similar to EU law.

Re-use vs. deconstruction

Building permission, land-use planning, economic

Environmental requirements

Soil and groundwater protection

Occupational health and safety

Well-developed legal frame, supervision external and
internal

Pre-demolition investigation

Regarding volumes, separation, ways of recycling

Acceptance of recycled materials

Good acceptance

Availability of tools & information

In preparation

Documentation

Final report required

General information
The decision on re-use or deconstruction of buildings is influenced by the type of building,
the land use planning and economic factors e.g. increase of the value of an area.
About 80% to 90% of building rubble is re-used in Switzerland. The main part, about 80%90% is used in concrete production. Rubble produced in road construction or resulting from
road restoration goes back into road construction, if it´s possible due to its composition.
Data are not collected. The Federal Office of Environment40 manages statistics of the amount
of building rubble per canton (i. e. district) and category. Data are not collected but calculated
/ modelled using the amount of materials in buildings and infrastructure and actual statistics
from representative areas. Data do not change significantly from year to year. This approach
is considered as sufficient due to the fact, that the predominant amount of building materials
is already being recycled. – Data are available on request. Summaries are published on the
website of the Federal Office for the Environment and in separate publications (i.e. Waste
Management Report "Abfalwirtschaftsbericht" 200841)
The technical acceptance of recycled materials is good. Some cantons require an amount of
recycled material in their own administrative buildings. Certain labels require the use of
recycled mineral products.
In certain cases, the economic factor is a problem. Due to tunnel construction and other big
construction measures the supply of natural materials has increased over the last years.
Hence the price for raw material has decreased. Currently, recycling material is not really
competitive and a further increase in the percentage of re-used material is difficult.

40
41

Bundesamt für Umwelt (BAFU), http://www.bafu.admin.ch
Abfallwirtschaftsbericht 2008, Zahlen und Entwicklungen der Schweizerischen Abfallwirtschaft 2005 – 2007,
BAFU, 2008 (Bern)
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Laws and regulations
The European Waste Framework Directive is known in Switzerland. The Directive has no
influence on Swiss practice, except for the import or export of building materials. The Swiss
waste legislation is governed on the national level.
Deconstruction and re-use is regulated by Art. 9 of the Technical Ordinance of Waste (TVA)42
which requires the separation of building waste into 4 categories
 unpolluted materials
 waste for deposition without treatment
 flammable waste e.g. wood, paper, plastic
 others
On the canton level, a concept for the disposal of waste has to be provided for local
authorities. In some cantons a certificate for asbestos is required.
A special publication of the Federal office of Environment provides guidelines and
requirements for processing facilities and use of materials as well as general environmental
limitations (Directive on the Re-Use of Mineral Building Waste, 200643).
Other special requirements are given in the Building Product Law and Building Product
Ordinance for handling of asbestos.
Aspects of occupational health and safety are ruled in the Labour Law (ArG)44 and Accident
Insurance Law (UVG)45.
Laws and regulations – technical and environmental
Branch requirements are the SIA (Swiss Society of Engineers and Architects) norm 2030 and
KBOB-recommendation 2007/2 "Concrete from Recycled Granulates", which both deal with
applications and limitations of recycled concretes.
For unpolluted building rubble, no obligation or verification is necessary, if the Swiss Federal
Directive is applied.
Rubble from polluted sites is treated as special waste and is governed by the Ordinance of
the Traffic of Waste (VeVA)46. For special waste an accompanying document is required.
The quality of handling the material recycling documented in the Federal Directive is
controlled by the cantons. Often it is delegated to the Swiss Demolition Association (ARV)47.
Generally, the recycling of concrete works quite good in Switzerland. Not the best is the
recycling of brickwork, due to its poor pressure resistance. But due to the increasing use of
concrete, this problem will become less important in the future.
Also the recycling of bituminous road surface does not work very well in terms of the
recycling quota. Only 30-40% is reused currently.

42
43
44

45
46
47

Technische Verordnung vom 10. Dezember 1990 über Abfälle SR 814.600
Richtlinie für die Verwertung mineralischer Bauabfälle, BAFU (2006)
SR 822.11 Bundesgesetz vom 13. März 1964 über die Arbeit in Industrie, Gewerbe und Handel (Arbeitsgesetz
ArG)
SR 832.20 Bundesgesetz über die Unfallversicherung (UVG)
SR 814.610 Verordnung vom 22. Juni 2005 über den Verkehr mit Abfällen (VeVa)
Aushub-, Rückbau und Recyclingverband Schweiz (ARV), http://www.arv.ch
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Preparation and investigation
The first question is whether the building substance is contaminated or not. The approach
will differ significantly between handling of rubble from contaminated sites and materials from
unpolluted sites.
Realisation
In terms of building technical considerations, concrete is more or less identical to primary
gravel. This is responsible for the high re-use factor of concrete in Switzerland. On the other
hand, brickwork is not favoured because of the technical limitations (high porosity, poor
pressure resistance).
Prize of recycling materials is an important practical factor. In Switzerland, primary material is
available on the market for more or less the same price than recycled material. As a result,
there is strong competition between primary material and recycled material.
The most important issue for handling and verification is the distinction between rubble from
contaminated sites and non-polluted areas.
The handling of waste is controlled by external auditing (SUVA48 for occupational health and
safety), inspection and company internal regulations.
In case of building rubble from polluted sites, a waste disposal verification is required
(Bauarbeitenverordnung)49.
Improvement
In Switzerland, the involved people and institutions are generally well informed and are in
possession of the necessary installations and equipment. The whole field is in general well
managed. Overall, the degree of recycling is very high. There is no urgent need for action.
The main problem is competition from primary materials.
A field that could be improved is the aspect of end-of-life of materials and building
components. New and “exotic” building materials are being developed (e.g. foam glass
gravel). Research focuses strongly on the optimisation of the material characteristics in
operation (i.e. better insulation). But many of these new materials are poorly recyclable and
cause problems during deconstruction. Many new materials are being glued together during
construction, which can only poorly be separated during deconstruction. Research should
focus more on the development of recyclable materials, the expert suggested.

48
49

Schweizerische Unfallversicherungsanstalt (SUVA), http://www.suva.ch
Verordnung vom 29. Juni 2005 über die Sicherheit und den Gesundheitsschutz der Arbeitnehmerinnen und
Arbeitnehmer bei Bauarbeiten (Bauarbeitenverordnung, BauAV)
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Figure 5: Pre-demolition investigation: Asbestos cement, AMF (Pictures: P. Hagemann 2009/10)
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Assessment

In the following, key points are listed by each country for things going well and issues, which
could be improved.
France
In France the following issues are well developed and established:
 The European Waste Framework Directive is well known and implemented in national
waste legislation.
 The legal frame is well developed and comprehensive concerning waste
management and re-use of materials.
 Additional regulations concerning occupational health and safety and environmental
protection exist.
 Documentation of the waste material flow is required.
 Assessment of re-use of a building against deconstruction
 Separation and recycling of materials
 Statistics of waste and recycled materials are available.
The following issues in France are improvable:
 Percentage of recycled of building rubble in concrete production.
 Reduction of percentage of deposition due to strong competition between recycled
materials and natural raw materials as well as local differing acceptance of recycled
mineral products.
 The tracing of materials.
 Sometimes lack of expert knowledge.
 Easy accessible and understandable information for non-expert stakeholders.
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Germany
In Germany the following issues are working well:
 The European Waste Framework Directive is well known and implemented in national
waste legislation.
 The legal frame is well developed and comprehensive concerning waste
management and re-use of materials.
 Additional regulations concerning occupational health and safety and environmental
protection exist.
 Documentation of the waste material flow is required.
 Assessment of re-use of a building against deconstruction.
 Pre-demolition investigations and declaration of materials
 Separation and recycling of materials
 Statistics of waste and recycled materials are available
 Occupational health and safety and environmental protection going well
 Integration of soil and water protection aspect.
 Good supervision and quality assurance during the whole process.
 Soil and building rubble databases and exchanges (regional frame)
The following issues in Germany are improvable:
 Actuality of freely available statistics
 Expert knowledge of stakeholders and related companies.
 Easy accessible and understandable information for non-expert stakeholders.
 Acceptance of recycled products by non-experts due to the lack of knowledge.
 Competition between raw materials and recycled products.
 Uncertainties concerning coming legislation.
 Different declaration requirements depending on the way of recycling.
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Italy
Good practice:
 The European Waste Framework Directive is known and implemented in the national
waste legislation.
 National legal frame concerning waste management and re-use is well developed.
 Additional regulations concerning occupational health and service and environmental
protection exist.
 Strong demand for recycled materials from infrastructure projects.
The following issues potential need an improvement:
 Monitoring of recycled products an treatment sites more frequently (control by each
project, not only by time interval)
 Development of economical technologies to provide high quality recycled products.
 Improvement of worker´s knowledge regarding separation of materials.
 Improvement of legislation concerning secondary materials.

Poland
In Poland the following issues are working well:
 The European Waste Framework Directive is well known and implemented in national
waste legislation.
 The legal frame is well developed and comprehensive concerning waste
management and re-use of materials
 Additional regulations concerning occupational health and safety and environmental
protection exist.
 Well-functioning is the recovery and recycling of scrap metals and recycling of
concrete elements in the form of aggregates.
The following issues are improvable:
 Essential improvement in the existing framework can be achieved in the first place
through a platform for exchange of information on supply and demand for recycled
materials is needed,
 Control of the processes and quality of the materials - support for research facilities,
which will check quality and capabilities of their safe use, without causing an increase
in their prices.
 Better information and data exchange, better communication, The scientific
community should create a platform for exchange of information and research
facilities
 Increase of awareness and market acceptance of recyclable materials requires the
development of information sources on their availability, quality and prices.
 Increasing recovery of building glass, foamed concrete, plaster cardboard items,
flooring and wood.

Project acronym: timbre
FP7-ENV-2010.3.1.5-2
Contract no: 265364
D5.1 Version 3 | Date: 30/06/2012

Page 36

Romania
In Romania the following issues are working well:
 A national waste law already exists as well as supplementary regulations on the
regional and local level.
 The European Waste Framework Directive is known and will be implemented in
national waste legislation, which is in progress yet.
 Additional regulations concerning occupational health and safety and environmental
protection exist.
 Statistics of waste are made by the NEPA.
 First current big projects consider the options of re-use during deconstruction
measures.
The following issues are improvable:
 Development of recycling (disposal currently about 60%).
 Strong competition and collision of interests between re-used products and natural
raw materials.
 Statistics concerning building rubble and components.
 Development of a market for recycled products.
 Easy accessible and understandable information for non-expert stakeholders.

Switzerland
In Switzerland the following issues are well developed:
 The legal frame is well developed and comprehensive concerning waste
management and re-use of materials.
 The European Waste Framework Directive is not implemented but legislation in
Switzerland has similar requirements.
 Additional regulations concerning occupational health and safety and environmental
protection are developed.
 Documentation of the waste material flow is required on a local level.
 Assessment of re-use of a building against deconstruction.
 Declaration of materials before deconstruction required to achieve better separation
 Separation and recycling of materials
 Requirement of using recycled materials in public and administrative buildings.
 High percentage of recycling
The following issues in Switzerland are improvable:
 Percentage of recycled road construction waste and brickwork.
 Strong competition between recycled materials and natural raw materials, e.g.
resulting from tunnelling.
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The comparison of the main issues of each particular country shows the following general
objectives, which are similar and more or less improvable.
The Legal frame concerning waste management is established and working well. The waste
law is constantly discussed and improved. The European Waste Framework Directive is
implemented, except in Romania and Switzerland. Switzerland has its own national law,
which is not affected by the European Directive but has similar requirements. In Romania,
the EU regulation is not yet implemented but the adaption of the legislation is in progress.
Due to the answers of the interviewed persons as well as the experience made by the WP 5
team during the investigations in the internet, information related to handling of buildings on
brownfields is widely spread over different institutions and associations and often only
available in the language of the country of origin. So the most important issue seems to be a
general EU wide improvement of information about methods and the legal frames. Better
information also might increase the acceptance of recycled building materials, especially in
competition with natural raw materials.
To reach these aims, in particular there is a need for an improvement of the accessibility of
information about
 Legal frame
 Steps for handling building on a brownfield
 Opportunities of treatment and re-use
 Environmental aspects
 Occupational health and safety
 Live Cycle Assessment of recycled products against natural raw materials (reverse
supply chains approach)
 Who has to be involved (e.g. consulting companies, institutions….)
 Greater involvement and support for research institutions, standardisation bodies and
consulting companies.)
This information needs to be available for all EU members as well as neighbouring countries
and interested investors worldwide. Due to the fact, that currently available information often
is written in the language of the country of origin, there is a need for translation, minimum
into English but much better into more different European languages.
Generally the acceptance of recycled building materials has to be increased by better
information and advertisement. Recycled products have to be understood as "valuable raw
material", instead of "waste" or "second class material". The quality has to be proved by
frequent quality supervision based on the same standards as for natural materials.
The distribution of recycled materials can be improved by easy accessible and broadly
known databases and material exchanges on a regional level, where materials can be
offered or ordered by interested companies or persons.
For an easier handling and trade, EU-wide quality standards and alignment of approaches
are useful, especially for
 Declaration
 Analysis
 Verification
 Quality requirements
 Environmental requirements

Project acronym: timbre
FP7-ENV-2010.3.1.5-2
Contract no: 265364
D5.1 Version 3 | Date: 30/06/2012

Page 38

Figure 6: Building rubble (Ecosid site, Hunedoara, Romania)
(Pictures: Nicolae Pacurar 2000-05)
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At a glance: Summary of current situation in selected European countries:
France

Germany

Italia

Poland

Romanian

Switzerland

Development of the
legal frame

Well-developed and
comprehensive

Well-developed and
comprehensive

Well-developed

Well-developed and
comprehensive

Developed on a
national level

Well-developed and
comprehensive

Implementation of
European Law

Comprehensive

Comprehensive

Principles of waste
hierarchy
implemented

Fully implemented

Currently in progress

No, independent
legislation but similar
to EU law.

Economic issues,
fitting to use

Economic issues,
fitting to use,
monument
preservation issues

Economic issues

Location issues, future
properties, technical
condition, historical
and aesthetical value

In need of
improvement

Building permission,
land-use planning,
economic

Regarding pollutants
e.g. asbestos

Water protection, soil
protection

n/a

Soil and water
protection, immission
prevention

Yes, no detailed
information available

Soil and groundwater
protection

Developed legal
framework, building
supervision

Well-developed legal
frame, supervision by
3rd parties, consultants

Legal frame developed, supervision
internal and by 3rd
parties

Well-developed legal
frame, supervision by
authorities

Yes, no detailed
information available

Well-developed legal
frame, supervision
external and internal

n/a

Regarding recycling,
separation, methods

n/a

Demolition plan or
design required

Concerning valuable
metals

Regarding volumes,
separation, recycling

Could be improved

Changing, depending
on knowledge, need of
improvement

Strong demand in
infrastructure projects

Well accepted

No relevant market
developed

Good acceptance

Could be improved

In need of
improvement

In need of
improvement

In need of
improvement

In need of
improvement

In preparation

Final report

Final report

Final report

"Journal of
Construction" required

n/a.

Final report required

Re-use vs.
deconstruction

Environmental
requirements
Occupational health
and safety

Pre-demolition
investigation
Acceptance of
recycled materials
Availability of tools
and information
Documentation
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Summary and conclusions

One task of WP 5 is to provide an evaluation of EU wide methods of decontamination, law
and regulations for decontamination measures, occupational health and safety and re-use
and / or disposal of deconstruction materials. This information is to be implemented in the
expert system / information platform of the TIMBRE project.
Within this task data have been collected by a detailed internet investigation on projects,
national laws and practices and through expert interviews in France, Switzerland, Germany,
Romania, Poland and Italy.
This Deliverable 5.1 summarises the key results of this investigation and points out the legal
frameworks, approaches and special needs for methods, information and improvement
concerning deconstruction of buildings and re-use of building rubble for these countries.
During the comparison of the main issues of each particular country, the following general
objectives which are similar and more or less improvable could be pointed out.
In the regarded countries, the legal frame concerning waste management is established and
at first glance working well. The waste law is constantly discussed and improved. The
European Waste Framework Directive is implemented, except in Romania and Switzerland.
Switzerland has its own national law, which is not affected by the European Directive but the
requirements are similar to those in the EU. In Romania the EU regulation is not yet
implemented but the adaption of the legislation is in progress.
However, concrete information related to handling of buildings on brownfields is widely
spread over different institutions and associations and often only available in the language of
the country of origin. So the most important issue seems to be a general EU-wide
improvement of information about methods and legal frame. Better information also might
increase the acceptance of recycled building materials, especially in competition with natural
raw materials.
To reach these aims, in particular there is a need for an improvement of the accessibility of
information about
 Legal frame
 Steps for handling building on a brownfield
 Opportunities of treatment and re-use
 Environmental aspects
 Occupational health and safety
 Live Cycle Assessment of recycled products against natural raw materials
 Who has to be involved (e.g. consulting companies, institutions, etc.)
This information needs to be available for all EU members as well as neighbouring countries
and interested investors worldwide. Due to the fact, that currently available information often
is written in the language of the country of origin, there is a need for translation, minimum
into English but much better into more different European languages.
Generally the acceptance of recycled building materials has to be increased by better
information and advertisement.
The distribution of recycled materials can be improved by easy accessible and broadly
known databases and material exchanges on a regional level, where materials can be
offered or ordered by interested companies or persons.
For an easier handling and trade, EU-wide quality standards and alignment of approaches
and requirements are useful.
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Figure 7: Another way of re-use; Szprotawa air base, Poland (Picture by P. Hagemann 2011/11)
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2010
http://library.eawag-empa.ch/empa_publications_2010_open_access/EMPA20100294.pdf
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SR 814.01 Bundesgesetz vom 7. Oktober 1983 über den Umweltschutz
(Umweltschutzgesetz, USG)
http://www.admin.ch/ch/d/sr/8/814.01.de.pdf
SR 814.600 Technische Verordnung vom 10. Dezember 1990 über Abfälle (TVA)
http://www.admin.ch/ch/d/sr/8/814.600.de.pdf
SR 814.610 Verordnung vom 22. Juni 2005 über den Verkehr mit Abfällen (VeVA)
http://www.admin.ch/ch/d/sr/8/814.610.de.pdf
SR 814.680 Verordnung vom 26. August 1998 über die Sanierung von belasteten Standorten
(Altlasten-Verordnung, AltlV)
http://www.admin.ch/ch/d/sr/8/814.680.de.pdf
SR 822.11 Bundesgesetz vom 13. März 1964 über die Arbeit in Industrie, Gewerbe und
Handel (Arbeitsgesetz, ArG)
http://www.admin.ch/ch/d/sr/8/822.11.de.pdf
SR 832.20 Bundesgesetz über die Unfallversicherung (UVG)
http://www.admin.ch/ch/d/sr/8/832.20.de.pdf
SR 832.311.141 Verordnung über die Sicherheit und den Gesundheitsschutz der
Arbeitnehmerinnen und Arbeitnehmer bei Bauarbeiten (Bauarbeitenverordnung, BauAV)
http://www.admin.ch/ch/d/sr/8/832.311.141.de.pdf
SR 933.01 Verordnung über Bauprodukte (BauPV)
http://www.admin.ch/ch/d/sr/9/933.01.de.pdf
SR 933.0 Bundesgesetz über Bauprodukte (BauPG)
http://www.admin.ch/ch/d/sr/9/933.0.de.pdf
Verkehr mit Sonderabfällen und anderen kontrollpflichtigen Abfällen in der Schweiz,
Vollzugshilfe, Bundesamt für Umwelt BAFU, 2012
http://www.bafu.admin.ch/veva-inland/index.html?lang=de
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Annex I: Interview Fiche

Deconstruction and Re-Use of Buildings
Practice, Laws and Regulations in the EU
Questionnaire
Prepared by Peter Hagemann, Manfred Kühne, Marcel Stalder, Mariusz
Kalisz, Janusz Krupanek, Stephan Bartke

INTERVIEW FICHE
Country:
Name of interviewee:
Institution:
How does the interviewee wish to be referred to [see Preamble below]:
Name of interviewer:
Date of Interview:
Introductions
The main purpose of the TIMBRE project is to overcome existing barriers to brownfield
regeneration by developing and providing customised problem- and target-oriented
packages of approaches, technologies and tools. By providing a toolbox specifically
addressing the diverse processes that have to be dealt with during the course of a
regeneration project, end-users will be enabled to find best practice based solutions.
Amongst others, the investigations of TIMBRE aim to create a data source, concerning a
sustainable handling of each sort of building on brownfields.
This interview is part of a series of interviews across EU member states gathering
information on Practices, Laws and Regulations with regard to the Deconstruction and ReUse of Buildings in the EU. The evaluation of this information will lead to the building of a
tool, which supports stakeholders and decision makers in developing sustainable concepts
for dealing with building and building rubble. In these interviews we are focusing at a
strategic level, interviewing those people who champion, oversee, guide, audit or write
guidance for the relevant procedures. In the interview we will go through a series of
questions which we hope will take roughly one hour for English speaking (plus time for
translation if necessary). – Find more information on TIMBRE at: www.timbre-project.eu
Interviewee Consent Form: Please read and fill in the Interview Consent form and return it
together with the filled in interview questionnaire – Thank you!
[INTERVIEWEE CONSENT FORM]
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Preamble: About the Interviewee
P.1 What is your current position and responsibility?
P.2 How long have you been in this position? Please, could you specify your background?
Part 1: General Questions
1.1 From your point of view, what are the most important factors for the decision on re-use or
deconstruction of a building or a group of buildings?
1.2 What is the main way of re–use of building rubble in your country (e.g. road construction,
industrial building, earthworks, concrete production etc.)? Please, make an estimation of the
percentage, if possible.
1.3a Are there any statistics in your country about the amount of building rubble per year and
the percentage of the different components? If so, where were these data collected or
stored? Are they freely available?
1.3b Are there statistics of percentages of recycling / deposition of deconstruction materials?
Where are these data collected? Are they freely available?
1.4 To your experience and knowledge, please characterise the acceptance of recycled
mineral products (e.g. gravel for base courses, earthworks, ingredients for concrete
production) be characterised for different consumers (processing industry, end-users)?
1.5 To your knowledge, has the percentage of re-use of recycled material increased over
time or not? What have been the reasons?
Part 2: Laws and Regulations – principal rules
2.1 How is deconstruction and re-use regulated in your country? Please name the relevant
laws and regulations.
2.2 Are there supplementary legal regulations, established at the local level? What are
some relevant examples?
2.3a Are you familiar with the European Waste Framework Directive? Yes/ No
2.3b To your knowledge, has the national law concerning deconstruction and handling of
building rubble been affected by the European Waste Framework Directive? If so, please
describe how it has been affected.
2.4a Are there environmental requirements, which affect the national and regional
regulations regarding deconstruction and re-use of materials (e.g. in regulations concerning
water protection, soil protection, emission protection or others)? If so, please give examples.
2.4b Are there any other legal requirements that are of importance in this area (e.g.
occupational health and safety, building laws)? If so, please give examples.
2.5 In the following, we read to you 3 statements. Please, tell us whether they are true or
false (give detailed information where applicable):
Regulations for re-use and recycling of materials applied in my country allow for the
o distinction between waste and associated useful material (by-products) on the
demolishing site?  true / false
o processing (on site treatment) of wastes to produce useful materials?  true / false
o processing (off site treatment) of wastes to produce useful materials?  true / false
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Part 3: Legal regulations – technical and environmental requirements
3.1 What are the main technical requirements for the re-use of materials, e.g. for road
construction, soil improvement, earthworks (branch requirements, environmental
requirements, legal rules)?
3.2 What are the key legal instruments for handling the recycling of materials (verification,
declaration)?
3.3 Is the quality of handling the recycling of materials (verification, declaration) controlled or
monitored in your country? How and by whom is this done?
3.4 Please give examples of one or two aspects, which are going well as well as one or two
aspects, which are going less well?
Part 4: Preparation & investigations of projects utilising building rubble – good
practice on the background of legal requirements
4.1 What kind of information is needed and what are the actions taken into consideration
before realising a project?
4.2 What authorities and stakeholders need to be and are usually involved in such a project?
Part 5: Realisation – the demolition and waste management
5.1 What are the most important technical and pratical factors for processing materials, e.g.
separation?
5.2 What are the categories of materials designed for separation?
5.3 What is the base for handling the verification procedures during deconstruction works?
o external auditing
o inspection
o international standards (ISO)
o company internal regulations
o others? – Please specify.
5.4 Which institution is responsible for construction supervision and supervision of security
and health protection regarding deconstruction of buildings and re-use of rubble?
o External by agencies – Please specify.
o Firm internal regulations – Please specify.
o Third party – Please specify.
5.5 Are there any requirements for the documentation of the realisation, for example a final
report?
Part 6: Tool Selection and Use
6.1 What, if any, tools (e.g. guidelines, checklists, modelling software), are encouraged in
your country in assessing or processing the preparation & investigation or realisation of
projects utilising building rubble?
6.2 If tools are encouraged, how are these encouraged?
6.3 Who actually uses the tools and how?
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Part 7: Improvement
7.1 Do you see any problems or potential for improvement in the existing framework (e.g.
legal frame, guidelines, information, practice)?
7.2 What do you think are the priority needs? [e.g. more models, more data, more simple
tools, better communication, raising market acceptance...]
7.3 How do you think the scientific community – or a project such as TIMBRE, could aid a
more widely re-use of buildings? [For example working with officials to make tools useful
and applicable?]
Closure: Ending the interview
C.1 Would you like us to keep you updated about TIMBRE?
If yes, please provide your email or phone number.
C.2 Can you suggest anyone else who might be interested in TIMBRE, and/or being
interviewed by us?
C.3 Do you have further questions arising from this interview?
Thank you for taking the time to participate in this interview.

If you have any questions about the administration of the survey, regarding this
interview, or would like additional information about this study, please do not hesitate
to contact us.
We are looking forward to hearing from you. We would like to take this opportunity
once more to thank you most sincerely for being of assistance!
If you have any further questions about this research project, then please contact:
Peter Hagemann, Email: hagemann@geoexperts.de
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Annex II: Contributors to the report and Disclaimer
Contributors
This report is the result of discussions between all partners of the TIMBRE Work Package 5
and the TIMBRE Co-ordinator. It has been edited by Stephan Bartke (UFZ).

Disclaimer
This document is aimed at assisting brownfield regeneration stakeholders. It is provided for
information purposes only and its contents are not intended to replace consultation of any
applicable legal sources or the necessary advice of a legal expert, where appropriate.
This document has been produced in the context of the TIMBRE Project. The research
leading to these results has received funding from the European Community's Seventh
Framework Programme (FP7 2011-2014) under grant agreement no 265364.
All information in this document is provided "as is" and no guarantee or warranty is given that
the information is fit for any particular purpose. The user therefor uses the information at its
sole risk and liability. For the avoidance of all doubts, the European Commission has no
liability in respect of this document, which is merely representing the authors view.
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