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1 INTRODUCTION

BAMB’s misson is to enable the shift to a circular
building sector, thereby reducing waste, retaini
value for materials in the system and slowing do
the use of resources to a rate that meets the cap
of the planet. The EU, as well as many natio
regionaland local governments, see the advanta
and need for a circular economy and understand
the environmental and financial gains associated
a circular economy are in the best interest of socie

Policies, standards and regulations will have &iatu
impact on the applicability of dynamic and circul
building design. For example, in terms of circul
business model development, such instruments
have a bearing on value creation. Governments
regulators have the potential to be influenciagcés
in all phases of a bui
public authorities can take a key role as e
adopters and leaders in embedding and normali
circularity.

The transition to a dynamic and circular built
environmentrequires both actionnal vision. This
transition will need systemic changes, boosting
opportunities and eliminating barriers, going beyond technical innovation. The Framework for

Ihttps://www.bamb2020.eu/topics/commiamguage/reversiblbuilding-building-design/
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Policies,Regulations and Standards provides a roadmaghfmges which will allow the
transformabn of the industry to circular principles, through a set of recommendations to
guide policymakers.

Throughout the BAMB project, the impact of current
policies, standards and legislation on the
implementation of circular and dynamic buildings ha
beenconsidered and analysethe Framework for
Policies,Regulations an&tandards is the culmination
of a series of tasks under the headstgndards and
Regulations for reverse logistics and circular value
chains in buildingsas well as work carried out the
development of the State of the Art report on Policie
and Regulations, which provided an analysis of curr
policies and regulations related to the circular built
environmentResearch has been undertakéedifferent plicy levels (from EU, through
national and subnational, to local) and for different links in the circular value nénaark
the results have been collated and analyBeis. work, along with interactions with different
stakeholders and policy platforms, has led to the developmémnisdiramework for Policies,

Standards and Regulations, which contains recommendations for the future development of

policies, standards and legislation that will better favour the applicability of dynamic and
circular building design.

Following the intoduction, the methodology for developing the Framework is presented,
explaining the tasks which have contributed to the understanding of current policy
instrumentsThis is followed by four sections which summarise and develop conclusions
based on work caed out during the course of the project in the following areas:

i State of the Ari a review of current policies and regulations at the EU level, at the
national level in Sweden, Belgium, Portugal and the UK, and atatibnal level in

Ronneby Municipaty (Sweden), the Brussels Capital Region and the Flemish Region

(Belgium).
1 Interactions with other platforms and policy bodigbke project has collaborated and

participated in events with many platforms and policy bodies throughout the duration

of the poject. Intelligence on policy and regulation gained during these interactions
has been captured to form part of the framework and its recommendations.
1 Impact Assessmentsin-depth analyses of five current or past policies/ regulations to
identify succes$actors and barriers to the uptake of circular building principles.
Policies examined were at the national or-eabonal level:

o the Swedish Environmental Objectives (1999, 2009),
o the Site Waste Management Plan Regulations (2008) in the UK, which have
now been repealed,

2 https://www.bamb2020.eu/topics/commiamguage/circulavaluenetwork/
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o the circular economy programme adopted in the Brussels region of Belgium
Programme Régional en Economie Circulaire (PREC) (20®),

o Tracimat (2018), a demolition inventory system for certifying the quality of
construction and derniton waste in the Flanders Region of Belgium,

o Incorporacéo de 5% de matési@eciclados (2011), a procurement tool
requiring a percentage of recycled materials to be used in the construction of
public buildings in Portugal.

1 Best Practices a review @& a range of (often emerging) mechanisms considered to
have direct relevance to the desired BAMB Systemic Changes, to be innovative and to
promote a change towards Circular Economy thinkBegt practices were drawn
from around the world and included tAet for the Promotion of Long Life Quality
Housing (2009) in Japan, Be.Circular (PREC) in the Brussels region of Belgium and
the Public Procurement Rules of the Rijkwaterstaat (the Ministry of Infrastructure and
Water Management) in the Netherlands.

Thefinal section brings together the conclusions drawn from the four areas above and
provides a set of recommendations for the future development of policies, standards and
regulations which will better favour the applicability of dynamic and circular bgildesign.
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2 METHODOLOGY

The research in policies, standards and regulations was divided into four sections (see Section
1):

State of the Art,

Interactions with EU and other platforms,

Impact assessments

1 Best practices.

= —a =

These four areas were selectegrovide a breadth and depth of research to identify a range

of success factors, as well as barriers and opportunities, from current policies, standards and
regulations (see Figutebelow). Additionally, the best practices would allow new or

developing trads to be uncovered.

Interactions with
EU/ International
platforms

State of the Art Impact Assessments

Best practices

Breadth Depth

Figurel: The approach to ensuring breadth and depth of research for the framework

To allow effective analysis of the various policy instruments, it was first necessary to narrow
the geographical scope to ineestigated through the State of the Art and Impact
Assessmentd his was necessary to take account of language barriers and knowledge of the
policy structures in place in the countries to be selected. In adthtlmoadly applicable EU

level regulatims, four countries were identified based on pilot locations and the geographical
activity of the involved BAMB partners in order to sufficiently narrow the scope for-an in
depth analysis at the local and national levels, and to take account of languegs foar
analysis.
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The geographical limitation is shownfigure 2 below
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Figure2: The geographical limitation for the State of the Art and Impact Assessments

For interactions with EU and international platforms, and fogttaering and analysis of
best practices, no geographical limitations were set.

State of the Art
The State of the Art chapter presented in Section 3 summarises and updatdistemntent
of thefull State of the Art report§1), published by the BAM consortium in 2017.

The State of the Art report collated information on all relevant current policies, standards and
regulations in the European Union, Belgium, Portugal, Sweden and the United Kingdom. In
addition, policies and regulations at sudtional level in Ronneby Municipality (Sweden) and
the Brussels Capital Region and Flemish Region (Belgium) were considered. The policies
were then analysed for the potential opportunities and barriers to dynamic and circular
building design.

For this Framewrk, the full State of the Art report was reviewed to identify any significant
changes or new polices arising since the report was subntitieas then further analysed to
provide a synthesis of the current status, to identify opportunities and togrovid
recommendations for existing and future policies.
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Review of collaborations with EU and international platforms

Throughout the BAMB project, the consortium has established and maintained links with a
number of platforms, both European and internatiiorelated to the built environment sector
and/ or aligned to circular economy principles.

For the development of Section 4, all collaborations were collated and summiBhisgd.

were then analysed to identify the lessons learned and to draw conclusipoiscy

instruments and opportunities and current direction of travel related to circular and dynamic
building design.

Impact Assessments

Five policies were selected for a detailed impact assessment (lA) to provide insight into the
design of policiesrad standards and to allow the identification of success factors (and

barriers) to successful policy design and implementation which could be harnessed to support
the implementation of the BAMB visioR.olicies were chosen from the loligt developed

from the State of the Art report, having been prioritised according to a set of selection criteria.
The full methodology for selection is give in Section 5.

The five policies represent a range of policy and regulation mechanisms: national framework,
procurementegislation, industry regulation, sufational programme and suiational

industry certification systemill were chosen for their applicability to the BAMB vision and

to the built environment.

The detailed IA for each policy was summarised in SectitmaBiers and opportunities for
the move to a dynamic and circular built environment were identifiee full impact
assessments are provided in Apperflix

Best practices

Throughout the project, BAMB partners have gathered examples of best practicadund
the world which illustrate behaviours and mechanisms which would support the move to a
dynamic and circular built environment. These were collated and scored against a set of
criteria to identify those which would be further researched and irgtindéis paper. (A
detailed methodology is provided in Section 6).

The 16 selected best practices were analysed in detail to provide a detailed assessment of their
alignment to BAMB systemic changes, their circular economy impact and their level of
innovdion. A summary of each of the best practices is provided in Section 6, along with
recommendations for adoption or adaption.
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The role of the Special Interest Group

A stakeholder network has been developed alongside the project to disseminate infiormatio
from the project and to enable collaborative work with interested parties. Members are drawn
from across the built environment industry area, as well as policy and research. Within the
stakeholder network, the Special Interest Group (SIG) on PolicieStandards has over 240
members from 28 countriehe most represented countries are the UK, Belgium and the
Netherlands.

Members of the SIG have patrticipated in discussions on policy, standards and regulation
throughout the project and have proved aiable source of expertise and information,
providing feedback on research into policy and regulation and examples of best practice.

The Framework report

The broad range of research and analysis carried out in the field of policy and regulation has
beenbrought together in this Framework repditite Framework identifies success factors for
policy and regulation which have the potential to overcome existing barriers, and exploiting
emerging opportunities, as well as highlighting current regulations aiwikegalhich could
support the transformation to dynamic and circular building design. In addition, gaps in policy
have been identified and recommendations developed for future polices and regulations to
facilitate the transition towards a circular builvennment.
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3 REVIEW OF STATE-OF-THE-ART ON POLICIES AND
STANDARDS

3.1 Methodology

This stateof-the-art analysis has the objective to provide an overview of the current policy
instruments that are considered to have relevance in relation to promoting,iblyposs
hindering, the adoption of circular economy opportunities in the built environment. The
analysis has been done on the European level, as well as on the national level for 4 Member
States (Belgium, Portugal, Sweden and UK) astibnational entitiesRonneby

Municipality; Brussels Capital Region and Flemish Regidhg geographic scope has been
defined based on geographic dispersal, as well as the access to information (including
linguistic barriers) and thus limited to the partner countries of B#dVIB project.

A policy matrix has been developed to identify the different types of existing policy
mechanisms and legislation (legal instruments, financial instruments, public investment,
raising awareness) for different policy levels (EU, nationakraitonal) across the value
chain.This matrix has enabled mapping the existing policies linked to circular and dynamic
building and further refining the scope.

Based on the mapping of existing policies, a Stét#he-art Report on Policies and Standards
was drafted at the end of 2016, paying attention to summarize identified policies and

i nstrumentsd <content, as wel |l as the oppor:
adoption of the BAMB tools and the shift to a circular building sector.

To getbroader feedback on the initial conclusions and trends illustrated within the 2016

report, a workshop was conducted in January 2017 with the BAMB Stakeholder Network

Special Interest Group on Policies and Standards. Information was also exchanged with the
European Regional Devel opment Fund (ERDF) pr
nouveaux °SNBBBSM researchxeam with regards to the investigated policies and
standards, in order to guarantee complementarity of the research and avoid duplication.

Since January 2017, some policies related to the built environment and/or circular economy
have been evolving and new policy instruments and standards have been introduced. Below is
a list of the most relevant policy developments and updates identified:
- TherevisedWaste Framework Directiv@018/2008/98/EC) clariesthe definition
and use of construction and demolition waste for back filling, as well as increasing the
focus on waste prevention.

3https://www.bbsm.brussels/en/home/

10
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- TheEU Construction and Demolition Waste Protocol and @liiceshas been
launched with theverall aim to increase confidence in the construction and
demolition waste management process and the trust in the quality of construction and
demolition recycled materials.

- The communication from the European CommissiofRResource efficient
opportunities in the building sectbias led to the developmentladvel(s) a voluntary
reporting framework to improve the sustainability of buildings and a transition
towards a circular economy within the building sector.

- AnISO Sa n d aS0d Chi20887 Design for Disassembly and Adaptability of
Buildngog i s under devel opment.

- The European Commi s sTheim@ementatomohthencircalaat i on o
economy package: options to address the interface between chemical, pratiuct an
waste legislatiorexplores the four most critical issues identified in the way the
legislation on chemicals, products and waste work together and how these are
hampering the development of a circular economy.

- The Brusselapital Region drafted a stratefipr reducing the environmental impact
of existing buildings by supporting the energy efficient and sustainable refurbishment
of the Regiondés building stock.

- Within the Flemish regulation VLAREMA, a new acceptance and processing policy
for producers ofecycled aggregates came into force in August 2018. From this point,
all producers of recycled aggregates shall differentiate betmatsrialswith high
and low environmental risk.

The conclusions and recommendations presented in this chapter buildStatdué-the-Art
analysis, whileconsideringhese new developments. In addition, though extending beyond

the defined geographical scope, findings from the BAMB pilot projects have been a source of
input.

3.2 Conclusions

Energy performance

From the differentpolicy instruments relevant to promoting, or possibly hindering, the
adoption of circular economy opportunities in the built environment, the binding legislations
mainly focus on energy performance and construction and demolition waste management.

This results from the transposition by Member States of the requirements of the revised
Energy Performance of Buildings Directi¢2010/31/EU) into their legislation. The effective
level of requirements depends on the Member State and th@rfatibnal context.

Even within sustainable building and circular economy policy instruments, energy remains a
key focus point. For example, tifel agshi p I ni ti ative 4: off Retshoeur
E C 6Erope 20201§ear Strategy supports the shift towards a low loan economy,

11
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i ncreasing the use of renewabl e energy sour
promoting energy efficiency.

Waste and materials

As with energy, waste regulation results from the transposition of the requirements of the
Waste Framewrk Directive (2018/2008/98/EC)by Member States at the national and-sub
national levelWhile the Scottish governmerfor example, hadeveloped a Zero Waste Plan,

and the Flemish government has set uRegulation on recycled aggregates, Portuguese
wase management is not yet defined and implemeaséd other EU countries.

Although in the last revision of th&/aste Framework Directivenore emphasis is put on
waste prevention, the major focus of current initiatives remains on waste management,
recyclingand improving the uptake of secondary raw materials. This is amongst other things
supported by theeU Construction and Demolition Waste Protocol and Guidelirigd
guidelines for the waste audits before the demolition and renovation works of byilaidgs

the objectives of thEuropean Innovation Partnership on Raw Materials

Hazardous materials

The use of substances in construction products which have a negative impact on human health
and/or the environment might not only have a negative impact thtbeght* life-cycle but

will also hamper their future reuse and high quality recycling. The regulation concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH) aims to
ensure a high level of protection for human heaitti the environment.

Furthermore, theeur opean Commi s si o0 nihes imgementation ofctreet i o n
circular economy package: options to address the interface between chemical, product and
waste legislatioraims to prevent hazardous chemicals fromeeng the material cycle as

well as staying in the material cycle through recycling.

In addition, a transparent communication on the content declaration as well as the use of
Materials Passport would support the identification of potential hazardouarstdssin the
future for which no clear information is available today. This will facilitate the identification
and decision making for safe reuse and recovery in the future.

Voluntary instruments

Policy instruments aiming to promote waste preventionransel meeting the circular
economy objectives such as O6designing out wa
materials in use at thei rrarédmogtlgwlarttaryut i | ity an

Similarly, most policy instruments supportings&inable building design and construction,
comprising building materialsd (environment a
long time, these instruments have been developed at national -oatsoal level. Private
certification schemes hawso demonstrated having a positive impact on sustainable building
design. Based on this positive impact and as a result ofCdmamunication from the
Commission to the European Parliament, the Council, the European Economic and Social

12
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Committee and the @umittee of the Regions on Resource efficiency opportunities in the
building sectoy a voluntary reporting framework to improve the sustainability of buildings
has been developed at the European level: Level(s). Using existing standards, this voluntary
framework provides a common EU approach to the assessment of the environmental
performance in the built environment based ondifele thinking and a circular economy
approach.

Complex supply chain

The building sector is characterized by a complex and {disitiplinary supply chain, which

is reflected by the wide range of policies impacting it. It is important to assess the impact of
(future) policies on the different links of the value network. Tanstruction Products
Regulationse.g. offers a common langge and harmonized rules that could allow for
reprocessed, recycled and reused materials to be widely exchanged by providing confidence
in their performance and quality. However, obliging the CE marking for all reclaimed
construction products could, deplegmg on the type of construction product, have a
contradictory effect and even distort existing seebadd markets, as a result of the
complexity of the process and the resulting cost. It is therefore crucial to systematically
investigate the potential bréers and opportunities for the different links of the value network.

3.2.1 Barriers

The current complexity of legislative frameworks, and the fragmentation of policies over the
different policy levels, may lead to a lack of integration of the different psliand in some
cases could result in contradicting policy mechanisms.

It could be argued that a key barrier comes from energy efficiency policies across Europe.
The prioritization of energy efficiency and the high energy performance of buildings may
unintentionally result in building designs and materials which do not lend themselves to
deconstruction and reuse. It is not the high performance itself that could hamper the adoption
of dynamic and circular building design, but the choice of construction tpesiiand
materials to achieve the required performarka®. example, in seeking to create an airtight
connection between building elements to improve energy efficiency, connecting materials
may be used which make it difficult to deconstruct and reusesiti® phe BAMB Reversible
Building Design work package has developedRaversible BuildingDesign Protocol
including connections to enable resource efficient repaiuseeand recovery of building
materials, products and components such as floors, wind@nslationsystemsand irternal

walls.

Furthermore, the definitions provided by B Waste Frameworkeem to lack clarity. As a
result high recovery rates recorded in many countries may correspond to down cycling of
stony fraction used for road fousmiibn, which is far from the objective and strategy of
buildings as material banks as understood within BAMB.

An additional barrier can be seen in the fact that until recently many of the existing policies
and instruments have been developed from a lineawpoint, which does not take into

consideration the potential reality of a circular built environment. For example, current urban
regulations and building permits are based on a linear and static vision of buildings which

13
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may impede changes and transfations supported by reversible design and materials
recovery.This was illustrated in the BAMB pilot in Brussels, the Circular Retrofit Lab, which
experienced difficulties when applying for a building permit. All changes to the building are
required to pss through a separate permit procedure, each taking up to nine months, as
current permit rules do not allow for reversibility and adaptation.

Similarly, some financial incentives require complete ownership of buildings, which may be
contradictory to new Usiness plans and ownership models within a circular built
environment. Moreover, the implementation of new circular business models such as
Oproducts as a serviced are hampered by the
and the responsiliies and liabilities that are related to these new ways of working.

Although a lifecycle approach is recognised more and moteearsyessentiato support the
transition towards a circular economy, currently useddyfele assessment methods within

the European built environment, such as prescribed by the CEN TC 350 and PEF, are still
based on a linear vision. Both methaatsnsiderpotential (net) environmental benefits or
impacts resulting from recycling, energy recover and reuse of building proéimiver,

there is a lack of methodological support regarding the assessment of buildings that are
designed to be transformed easily and building components that have the potential to be used
again multiple times in the same building or other applicatibosther in this section, we

give some insights how the BAMB project explored the refinement of the LCA methodology,

to tackle these methodological issues.

At the moment of writing this report, the standard EN15804 (building product level) is still
under anendment process and plans are undertaken to revise the standard EN15978 (building
level). For both standards the alignment with the PEF methodology has been demanded by
DG Environment. However, there is still no consensus on how to tackle thef-gfed
allocation issue, as CEN TC 350 and PEF methodologies differ greatly on that point. The
current CEN TC 350 standards incorporate aofutapproach moving potential benefits
related to (multiple) reuse outside of the system boundaries. Within the PERdpfine

system is expanded to incorporate future benefits related to reuse (of a product) but, this is
more labour intensive regarding data inventory, and lack clear guidelines on building level.

The | ack of companies and nesslmkatshleénddentfiedas k n o w
an important issue with regards to the implementation of effective resource and waste
management, as well as the adoption and use of Materials Passports and Reversible Building
Design tools.

3.2.2 Opportunities

Although the lak of clear definitions is seen as a potential barrier, the EU Waste Directive
also offers an opportunity to support the transition towards a circular building economy. The
Directive introduces the "polluter pays principle" leading to Landfill Taxes inrakve
countries. The increasing cost of landfill provides an economic driver for alternative
solutions, such as reversible building design, which avoidoé#fite waste. Furthermore, the
Waste Framework Directivg2015/2012/2008/98/EChas beerrevisedin 2018 increasing
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the focus on waste prevention and minimum requirements for Extended Product
Responsibility (EPR). The revised document promotes repair and reuse and a transition
towards sustainable production and consumption models. Further clarifichtioa current
definitions, as well as the definition of clear reuse targets, could help to increase the quality
level of the recovered, reused and recycled materials.

Such an integrated approach is also essenti
actions hampering tomorrowos Eremgy Effeciengy o f %
Directveds (2012/ 27/ EU) requirement to refurbish
the incredible opportunity to do things better and to respond to a vafiehallenges in a
sustainable and effective manner.

Emerging initiatives such dsvel(s)and the ISO standai®O / CD 20887 Design for
Disassembly and Adaptability of Buildinggee also Chapter 6) are emphasising the

importance of design and more spexeifly design for disassembly and adaptability. Amongst
other things, these initiatives are promoting the extension of the service life of the building as
a whole, either by facilitating the continuation of the intended use or through possible future
changes in use; as well as facilitating the future circular use of building elements, components
and parts that make up a buildingds materi al
emphasise the importance of assessing the perforrmanues additional areasjch as future

reuse potential, reclaimed content contribution to reduced embodied carbon, and adaptability
to change use and/or capacity. In addition, there is a need of environmental and circularity
benchmarks; target performance values with which (@&touildings should comply.

Resource efficiency is hindered by inadequate busitoelsgsiness information on what
substances and materials products contain. Such information is neé&deav how products

can be repaired, remanufactured or recycled,ifatme presence of certain chemicals can
constitute technical or health barriers that prevent recycling. To tackle this is§@ the
Communicatioron theOptions to address the interface between chemical, product and waste
legislationhas been drafted his increasing awareness of the need to provide clear
information on material and product characterisiicsupport resource productivity is fully in
line with the objectives and developments of the BAMB Materials Passports.

More recently a new wave ofircular policy development is underwayhe Circular
Economy PackagéEU), the Circular Economy StrateggScotland), theRegional Program

for Circular Economy(Brussels Capital Region), etc. have been adopted. All of these
instruments identify constructioand demolition waste and the building sector as essential
pillars to address. However, it is noted that the role of design of buildings and building
products has not been addressed.

This provides a significant opportunity to reframe sustainable builgialicies and
instruments to allow for a circular approach. While the wealth of data provided through the
existing voluntary programmes, pl ans, strat e
support carrying out circular and dynamic buildings; the BARKbols will also serve as
interesting input to further strengthen existing mechanisms and enable their adaptation and
better implementation within a circular built environment.
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3.2.3 Recommendations

The recommendations that can be drawn from the-8fetes-art Analysis can be subdivided
in 3 categories: general recommendations and a new policy vision, the extension of existing
policies, and adaptations of existing policies.

General recommendations and a new policy vision

3.2.3.10vercoming fragmentation

One of the rain barriers that has been identified is the fragmentation of the policies over the
different policy levels as well as between the different policy domains. This leads to a lack of
integration which in some cases leads to contradicting and conflictirajgsolTherefore, an
inclusive policy approach that tackles the fragmentation of policies between different policy
0sil osé6 and between different policy | evels

A clear direction and an integrated and homogeneous approach should be provsed on

higher policy levels (European and Member State). However, these policies should enable, if
not support, innovation on a sulational and local level. In Sweden for example, building
regul ations are defined on aipaltedtoenforeela | ev el
more ambitious and circular | ocal regul ati on
d o*é a French law, enables providing certain deviation possibilities regarding urban
development regulatiorie support innovation providing a 'permit to do' instead of a 'permit

to build.' In some European member states, such as Belgium and the Netherlands, Living Labs
provide an interesting way of how innovation and experiments are possible within a regulated
domain.

Furthermore, linkig the requirements regarding energy performance of buildings to other
requirements such as the environmental impact of buildings, resource effectiveness of
buildings and reversible building design, could enable a more integrated vision on the
importance oflesign of buildings (and products) on sustainable resourdearsrgy and

nonenergy related. For example, the recently developed BBCA low carbon building

certification in France which has an emphasis on the total carbon impact, including
material/emboigd aspects

3.2.3.2Health impacts

In addition, it is important to align strategies to (re)use resources in a responsible way with
health strategies in which the selection of building materials and the design of the building
improve the quality of indoor as Wes exterior environment, instead of deteriorating it.
Through reuse of buildings and building components, the manufacturing of new building
products and the extraction of primary resources and avoided, and by doing so also potential
harmful emissions tair, water and soil. However, an important attention point, is the

potential risk on indoor air quality by reusing old building products that were made in a time

“Loarticle 88 de | a Peoniisddféré Pe ddaret n? 20[-4D441dd 1® mai 20071 6 ¢
5 https://www.certivea.fr/offres/labédbcabatimentbascarbone#
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where toxicology and law enforcement (cf. REACH) wasasfar as today. Hence, the
importarce of historic data on reclaimed building products, e.g. through Materials Passports.

3.2.3.3Cost

Reversible building solutions are often perceived as too expensive compared to the
conventional solutions, which have been optimised over decades. This refleatstarm
perspective, in which the financial investment cost is considered a principal decision criterion,
not looking at potential financial gains and the individual or societal added value that circular
and reversible building solutions could deliveeptheir entire service life. Having a great

impact on the environment and society, a new policy approach is needed for the current
building industry, one which integrates external environmental and societal costs as well as a
long-term perspective.

The nternalization of external costs should be an inherent part of (public) procurement
processes. One of the best practices case studies which can be referred to in this context is for
example the case of the procurement process developed by Rijkswatdhstdatitch

executive governmental organization responsible for the design, construction, management
and maintenance of the main infrastructure facilities in the Netherlands.

3.2.3.4Extension of existing policies

Existing hard laws on energy performance, wasteagement and construction product
regulations offer the opportunity to address certain aspects supporting the implementation of
dynamic and reversible buildings. Extending these policy instruments by integrating Materials
Passports and Reversible Buildipgsign principles would enable the devetamt of an

integrated approaategarding climate changenergy, environmental and economic issues.

It is noted that in some countries, 50% to 65% of all national global warming emissions are
directly related tonaterial related proces$esccording to Ecofys and Circle Economy,
current climate change mitigation actions mainly focus on energy efficiency, renewable
energy and reduced deforestation, which equates to a reduction of 13 billion tonnes of CO
in 203Q However, 26 billion tonnes of GO is needed to meet the Paris agreement target of
reducing global temperature increase to 1.5°C. Policy (but also market and civil) actions
supporting circular economy measure could, according to Ecofys and Circle Ecaovery

half of the ga to meet the Paris agreement.

3.2.3.5Energy Efficiency Directive

TheEnergy Efficiency Directiv€2012/27/EUYevised in December 2018quires the
establishment of a loAagrm strategy for mobilising investment in the renovation of the
national stock of residential and commercial buildings, both public and private (article 4),the
annual renovation of 3% of public buildings owned and occupied by National central
governments (Article 5), public procurement focusing on high energy perfoenadn

https://www.ovam.be/linkussermaterielenbeleign-klimaatbeleid
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buildings (Article 6) and the reduction of embodied energy (Articl€h#® articles 6 and 7
should be further developed as one article focusing on the high resource performance of
buildings and integrating energy efficiency, resource productivitiytia@ reduction of the
environmental impact.

3.2.3.6Emissions Trading System

Further concerning the prominence of energy and emissions targets in existing policies, it is
interesting to note a missed opportunity to target the construction sector spectiicaitier

to reach the EUO6s greenhouse gas emissions a
an industry specifically targeted by the Emissions Trading System, but when looking at the
figures for GHG attributed to construction (40%) in Europesegms necessary to set clear

and specific targets for the sector. As power and heat generation are already targeted by the
ETS system, emissions targets specific to construction products manufacturing and
construction processes could facilitate greateroactability and coherency across
environmental policies. Furthermore, we have to acknowledge the limits of the EU ETS
system, as it i's currently susceptible to 6
production activities to other countries liaxer or no emission constraints and may lead to

even bigger amount of global greenhouse gas emissions. However, most of the building
product manufacturing industries are characterised by local busiriessss especially the

case for stony materiaiswhich are easier to regulate and control.

Moreover, there is an opportunity to link circular buildings wdicarbonisationMetrics

could be set to acknowledge the carbon credit linked to dynamic and circular building design,
which could then contribatto decarbonisatiogoals and tools by recognising €3avings.

The BAMB Circular Building Assessment method supports the environment net benefit
evaluation of circular building scenarios against linear, business as usual, design choices.

3.2.3.7ConstructiorProduct Regulation (CPR) and Environmental Product Declarations (EPD)
More information is required on the composition of materials and their impact on health as

well as on the characteristics of building materials and products in regard to their p@dential
resource recovery and reuse. Different initiatives such asdhstruction Product Regulation
(CPR)andEnvironmental Product Declarations (EPP)ovide information on material and
product characteristics. A construction product covered by a harndostenedard (or a

European Technical Assessment) according to the CPR, must have a performance declaration
and be CE marked to be sold. EPD is an independently verified and registered document that
communicates transparent and comparable information aimiite:cycle environmental

impact of products. However, the information required by CPR and EPD is currently
insufficient to support effective resource recovery and reuse. A standardized and harmonized
data set (required data content and data format)gingyvthis information is required to build

on and complement these existing initiatives, enabling producers to extend the information
they provide for these existing initiatives with valuable information to support the transition
towards continuous loogsd a circular built environment. TiB®nstruction Product

Regulationr e qui r Suswinables e 6of natur al resourcesod co
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developed to embrace a Buildings As Materials Bank visapporting the transition

towards a circular econoniy the building sector. Further on, one aim of the CPR is to

improve the free movement of construction products within EU but a Member States may not
unilaterally introduce complementary national regulation, even if they consider shortcomings
or gaps inhie harmonized standards. One such example is to make moeadhimg

demands through national legislation than the CPR on accounting for the chemical content of
construction products. Such regulation may affect the ability to sell building productsuand t
constitute trade barriefs.

Furthermore, in addition to providing clear information on the material/product composition
and its potential for future recovery through circular-efiife options, it is also crucial to
have i nfor mat i agselif@e Enhdnting the tracedbilitg and data collection of
the life cycle(s) of materials/products in a structured database could enable defining the
recovery value and effective enftlife options.

Through the revisewvaste Framework Directivig@0182008/98/EC) he European
Commission aims tmcrease the focus on waste prevention and minimum requirements for
Extended Product Responsibility (EPR) by promoting repair and reuse and a transition
towards sustainable production and consumption moteldo 0, some of the
recommendations drafted in tB& Construction and Demolition Waste Protocol and
Guidelinescould be extended.

- The implementation of prdemolition waste audits could be extended te pre
development audits infast stage. In a second stadlee use of Circular Building
Assessment tools, such as the one developed within the BAMB project, could enable
to define a clear view of the reuse potential on building / product and material level,
eliminating the need for future audits. This, howeweguires a shift from endf-life
waste management to early design waste prevention and resource management.

- The enforcement of traceability along the waste chain could be extended towards a
traceability of all products and materials along their diffeliggtcycles based on the
use of digital sets of information stored in structured database as describedrabove.
example, QR codes and RFID tagging could be used to access information on
materials, toxicity, manufacturer and history of building elemenssipport their
reuse.

- Town planning comprising the development of recycling plants in urban areas should
also incorporate development of stockpiling and refurbishment facilities to support the
reuse and continuous loops of materials and products.

- The quality management of secondary raw materials should be extended to the quality
management of reclaimed and refurbished materials and products. The use of digital
sets of information such as Materials Passports will facilitate the quality management
of the e-claimed products of the future.

7 https://www.bamb2020.eu/topics/blueprint/vision/
8Judgment of the Court (Tenth Chamber) of 16 October 30 Ruropean Comission v Federal
Republic of Germangase C100/13.
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- An open market for recycled content facilitated by public procurement should be
extended to an open market for reused and refurbished materials and paoducts
incentives for their use considered

3.2.3.8Towards a standardiddramework

Different circular framework programmes are embracing the built environment as one of the
main pillars to be addressed. Most of them lack clear objectives regarding the metrics to be
reached as well as quantitative decision making and assagsmessuring tools that enable
supporting the implementation and the monitoring of resource productivity. The adoption of
Materials Passports, Reversible Building Design and Circular Building Assessment tools,
such as developed in BAMB, enable meeting tap.

However, it is important that a standardised framework, comparable to the Energy
Performance of Buildings Regulation, is setoguarantee a common language and
assessment method that provides a clear direction to the sector in the differeretr \Béatds.

The integration of the BAMB tools (Reversible Building Design and Circular Building
Assessment Tools) within the further development of existing sustainability schemes such as
Level(s)could enable providing such a frameworkis could permithe integration of

different environmental aspects comprising energy efficiency, resource productivity and
sustainable building in one integrated and coherent approach.

Furthermore, besides quantitative measuring tools, the circular framework programmes
should integrate policy action that supports awareness and knowledge development of the
different stakeholders of the value network with regards to the different aspects characterising
the innovations of a dynamic and circular built environment through’td@ning and

raising awareness regarding Reversible Building Design, Circular Building Assessments and
indicators, business models, etc. In addition, policymakers can stimulate circular niche
activities through, for example, supporting living labs aglthouse projects.

3.2.3.9Adaptation of existing policies

In 2005, the EU published its strategy on 8ustainable Use of Natural Resources
(COM(2005)670). This emphasised the importance of sustainable production and
consumption for the prosperity of Europgdancluded considerations of the application of
Life Cycle thinking to policyHowever, the existing lifeycle assessment tools are built on a
linear vision of the building industry which at best incorporates recycling. The concept of
multiple cycles ofeuse as defined within the BAMB project is not adequatehsidered
neither in the current frameworks rinrthe end of life options. It is therefore essential to

®More initiatives such aghe Circulatorwhich is a project funded BT Raw
Materialsaimed at supporting aspiring entrepreneurs in making conssti@isgic
choices regarding the sustainability of their business modahd value proposition
and BMIX (http://vlaanderestirculair.be/bmix/index.phyp

20


http://eitrawmaterials.eu/
http://eitrawmaterials.eu/
http://vlaanderen-circulair.be/bmix/index.php

P
i

BUILDINGS AS MATERIAL BANKS

review the current lifeycle assessment frameworks by integrating a vision of circubrdy
extending the endf-life options.

The implementation of circular economy and reversible building solutions will necessitate the
adaptation of local building legislations where they are acting as a barrier. For example,
according to the Dutch buildingpdes and law, the leasing of a fagcade system was judicially

not possible because it is a structural part of the building. The Dutch Association of Metal
Window and Facade Producers, VMRG, developed a contract based on emphyteusis (the right
to a longtermlease) which enables the producer to remain the owner of the fagade system
and i mplement a AProduct as a serviceo busin
Building codes and regulations are developed based on the static character oétitebautr
environment, which hampers the ease of transformation of buildings, as well as the
implementation of circular building solutions linked to circular business models such as
product as a service models. Adaptations to current legislation are neegedble new

models of ownership. Similar responsibilities and liabilities corresponding to these innovative
and circular building solutions need to be defined to support the transition.

Furthermore, current building codes such as the Eurocodes aceaédoped with a static
built environment in mind. The disassembly of buildings, systems and products might require
an alternative approach to meet the required structural performance.
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4 REVIEW OF COLLABORATIONS WITH EU AND
INTERNATIONAL PLATFORMS

41  Methodology

Over the course of the project interactions and collaborations have been set up with different
types of public bodies in different European countries as well as with European and
International policy platforms. These interactions have enabled tbemne hand, learn

from current developments in the field of policy and standards related to circular economy in
the built environment and, on the other hand, share and discuss the concepts and output
developed within the BuildinggsMaterial Banks prajct.

The setup of the Special Interest Group Bnlicies and Standardsas furthermore enabled

to exchange with a broader group of interested stakeholders on the different aspects related to
policies affecting the transition towards a circular economg. dutcomes produced by the

BAMB project in the development towards the drafting of the Framework for policies and
standards have also been shared and discussed within this Special Interest Group. For
examplea workshop has been organized to discuss thte &ftthe art document, in which

current policies have been described as well as the barriers and opportunities they present
regardinga circular and dynamic built environment.

This chapter will summarize the different interactions that have takengdaeell as the
lessons learned that could be drawn.

4.2 Description of the platforms and interactions

4.2.1 CEN TC350 working group 3

CEN/TC350 is responsible for the development of horizontal standardized methods for the
assessment of the sustainability aspettewr and existing construction works (buildings and
civil engineering works), including horizontal core rules for the development of
environmental product declaration of construction products (EPD).

Working group 3 (building product level) is focusingtbe alignment between EN 15804
and PEF Guide on several LCA aspects, divided in several task groups:

Definition of functional unit

System boundariégscarbon offsets

Additional environmental impact categories + methods

Common life cycle inventory nomenalae for ease of data transfer
Fossil and biogenic carbon emissions and removals

Carbon storage and delayed emissions

data quality requirements

=4 =4 -8 -4 48959
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1 System boundariesModelling of (net) environmental benefits/loads
regarding reuse, recycling and energy recpyef. Module D vs.
Circular Footprint Formula among others)

The BAMB consortium has been following the activities of the last task group to better

understand the discrepancy between CEN and PEF approaches. This has enabled the BAMB

project team to devetp within the framework of the development of the Circular Building
Assessment tool a refined and circular approach to determine environmental impact of
(reversible) buildings. Both CEN and PEF approaches were further refined, in order to:

T

M

Determine envionmental impact profiles of building products reused in different
buildings and building solutions

Determine environmental impact profiles of reversible buildings (or designs) that are

potentially transformed (in an easy way)
Parametege of environmentaimpacts for all possible Eraf-Life scenarios of
buildings and their componentxynsideringnultiple reuse cycles within the same
building or other (building) applications
Facilitate autom@on of environmental impact calculation within-bedeveloped
circular buildings assessment tool(s)
Stimulate future and current circularity (i.e. recycling of materials and reuse of
building components in the beginning and at the end of its life cycle). Specifically, for
the PEF approach, tmearketbasedorocedurdor allocation of environmental impacts
circularity,

relating to

has been

further

In order to meet the vision in which buildings really acts as material banks, further testing of
the developed approachiesequired and also data characterization related to the reuse of
different types of materials and products.

Whilst calculation of environmental impact is an important tool in checking proposed
solutions, the methodological discussions should not be a distréxtiaking action to move
from linear towards more circular solutions. For this reason, the BAMB Circular Building
Assessmerfbcuseson comparing environmental impact of circular & dynamic building
0 b usi ne aspecificcassat gatisgsteid orlbualding | i n e

scenarios to a

level).

4.2.2 One Planet Network
The One Planet Network has been formed to implement thveedOFramework of

Programmes on Sustainable Consumption and Production, which supports the global shift to

SCP and the achievemeof SDG 12 fesponsibleeonsumption and production). It is a muilti

stakeholder partnership for sustainable development, generating collective impact through its

S i

X

programmes

amongst

wh i

c h

ASust ai

nabl

23

e

bu









































































































































































































