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Basic principles and recommendations for describing the dismantling, post-use, and disposal stage of construction products

Abstract

Alot of data is needed for life cycle assessments of buildings. Environmental Product Declarations
(EPDs) according to EN 15804 can be used as a data basis - at least for the construction products used
and the technical systems installed and for the transports, processes on the construction site, supply
and disposal processes. EPD record the energy and material flows and describe the associated effects
on the global environment. In the past, EPDs generally covered the production phase, including pre-
liminary stages, with the system limit "cradle to gate" (module A in the logic of EN 15804). However,
this is not enough to meet today's ecological challenges and new regulatory requirements. EPDs cover-
ing the entire product life cycle "from cradle to grave" (or modules A to D) are required. On the one
hand, this guideline contains a system for the preparation of so-called End-of-Life Declarations, i.e.
only for modules C and D, by actors responsible for these processes. On the other hand it describes
how this information can be integrated into EPDs of construction product manufacturers. The aim is to
provide realistic and comparable LCA data for the end of product life and building balance sheets.

Kurzbeschreibung

Fiir Okobilanzen von Gebiuden werden viele Daten benétigt. Zu den eingesetzten Bauprodukten,
haustechnischen Systemen und zu den Transport-, Baustellen-, Ver- und Entsorgungsprozessen kon-
nen als Datengrundlage Umweltproduktdeklarationen nach EN 15804 herangezogen werden (En-
vironmental Product Declarations, EPDs). Sie erfassen die Energie- und Stoffstrome und beschreiben
die damit verkntipften Wirkungen auf die globale Umwelt. In der Vergangenheit deckten EPDs in der
Regel die Phase der Herstellung inkl. Vorstufen mit der Systemgrenze ,cradle to gate - frei Werktor*
ab (Modul A in der Logik der EN 15804). Dies reicht jedoch nicht aus, um den heutigen 6kologischen
Herausforderungen und neuen regulatorischen Vorgaben gerecht zu werden. Es werden EPDs, die den
gesamten Produktlebenszyklus ,,von der Wiege bis zur Bahre” (respektive Module A bis D) abdecken,
bendtigt. Dieser Leitfaden enthélt zum einen eine Systematik fiir die Erstellung von sogenannten End-
of-Life Deklarationen, also nur fiir die Module C und D, durch Akteure, die diese Prozesse verantwor-
ten. Zum anderen beschreibt er, wie diese Informationen in EPDs der Bauprodukthersteller integriert
werden konnen. Ziel ist es, dadurch realistische und vergleichbare Okobilanzdaten fiir das Produktle-
bensende und die Gebaudebilanzierung zur Verfiigung zu stellen.
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Summary

Implementing principles of sustainable development in the construction and real estate industries in-
cludes the key tasks of conserving resources, avoiding negative impacts on the global and local envi-
ronment, and protecting the health of processors, users, residents, and visitors.

For this reason, when planning new construction, modernization, conversion, and demolition activi-
ties, the possible impacts on human health and the environment must be taken into account.

Life-cycle assessment is used to account for these impacts. Life cycle assessment is a technique used to
record, evaluate, and target the environmental performance of construction works with the aim of
conserving resources and protecting the environment, the climate, and human health. With the help of
a suitable model, life-cycle assessment describes a construction works over the course of its planned
or expected life cycle.

In practice, these models are created in the planning stage, i.e. before the building is constructed, and
are therefore inevitably based on assumptions, forecasts, and scenarios, in particular to describe the
stages that follow the initial construction stage: the use, maintenance, replacement, dismantling, and
disposal stages. This presents an ongoing challenge, both with regard to modeling as well as the lack of
sufficient data and methods.

This guidance document describes how standardization bodies and the construction products industry
can deal with these challenges and identify appropriate solutions. This improves on the foundations
required to analyze holistically the whole building life cycle.

Today, the data used to perform life-cycle assessments are based on environmental product declara-
tions (EPD) for construction products, building systems, transport, construction site supply, and dis-
posal processes. EPDs capture the energy and material flows and describe their associated impacts on
the global environment.

Modeling the life cycle of construction works requires that corresponding life cycle stage information
be available for the construction products used and that these correspond to the concrete building
type and its planned use. It is important to note: the product lifetime may differ from the life cycle of a
construction works - the actual product lifetime can be shorter or longer.

In the past, EPDs usually included information on the product stage, limiting the system boundaries to

“cradle-to-gate” (Modules A). However, this is not sufficient to achieve the level of environmental per-

formance expected today, meet new regulatory requirements, or carry out a life cycle assessment from
cradle to grave (Modules A to D respectively).

A political goal to strengthen the circular economy in the interest of conserving resources. This is also
reflected in the normative requirements of EN 15804, which requires that information about the end

of a product’s life be included in EPDs. In addition, there is an increasing willingness on the part of in-
dustry to accept extended product responsibility.

These recent developments lead to a need for basic principles and recommendations for the creation
of more complete EPDS and the scenarios described therein, which can then be used accordingly for
the life cycle assessment at the building level. In principle, this is already possible for the use stage,
since manufacturers develop and optimize their products for a specific application. If a variety of uses
apply for a certain product, manufacturers should provide information on use in such a way that the
appropriate scenario can be selected for the building evaluation, e.g. by specifying different use sce-
narios in the EPD.

Manufacturers of construction products, or life-cycle assessors commissioned by them, are con-
fronted with the task of declaring data for EPD modules C (keywords: dismantling, reuse, recover, dis-
posal) and D (recycling potential) for processes over which they have no direct control. For this
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reason, they therefore currently often rely on using generic data for common disposal and recovery
processes. Since there are no specifications for the selection of scenarios at the end of life, the assump-
tions made for the products within the same product groups can be quite different and thus not com-
parable.

This leads to uncertainty and gaps in the data that need to be overcome.

This guidance document presents a system for creating end-of-life declarations for Modules C and D, to
be carried out by actors who initiate these processes, as well as how this information can be integrated
into EPDs belonging to construction product manufacturers. The aim is to provide realistic and compa-
rable life cycle assessment data for the end of the product life and for building life-cycle assessment.

In addition to LCA results, the EoLD format also contains acceptance and exclusion criteria, e.g. with
regard to impurities and pollutants. Thus, the EoLD also results in an environmental benefit for the
manufacturers of construction products, since they find out information in the EoLD which helps them
avoid or substitute problematic substances included in the product design.

Specifically, the creation of the EoLD provides for the following steps and actors: recycling and dis-
posal companies create the EoLDs and thus provide the life cycle assessment results for the EoL pro-
cesses. In order for a product manufacturer to be able to choose the process that can be used for this
product, the recyclers and disposers must also describe the prerequisites or conditions for the ac-
ceptance of residual materials, such as the type and extent of harmful and/or problematic impurities
in their products.

Each EoLD must also describe when the end of waste state has been reached. This is important from a
methodological point of view so that the allocation of potential loads and benefits for the declared
product system or for the subsequent product system can be distributed consistently and fairly over
different life cycles.
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Zusammenfassung

Um die Prinzipien einer nachhaltigen Entwicklung in der Bau- und Immobilienwirtschaft umzusetzen,
ist es zentrale Aufgabe, natiirliche Ressourcen zu schonen sowie negative Wirkungen auf die globale
und lokale Umwelt und die Gesundheit der Verarbeiter, Nutzer, Bewohner, Anwohner und Besucher zu
vermeiden oder zumindest zu verringern.

Darum miissen bei der Vorbereitung von Neubau-, Modernisierungs-, Umbau- und Riickbaumaf3-nah-
men mogliche Auswirkungen von Entscheidungen auf Mensch und Umwelt berticksichtigt und einbe-
zogen werden.

Dazu dienen Lebenszyklusanalysen, auf Basis derer die Umweltqualitdt von Bauwerken ermittelt, be-
wertet und gezielt in Richtung Ressourcenschonung, Klimaschutz, Umweltschutz sowie Gesundheits-
vertraglichkeit beeinflusst werden kann. Die Lebenszyklusanalyse erfasst mit Hilfe eines geeigneten
Modells ein Bauwerk vollstandig entlang seines geplanten/erwarteten Lebensweges.

In der Praxis werden diese Modelle in der Planungsphase, also vor der Errichtung des Gebaudes er-
stellt und basierend daher insbesondere fiir die Zeit nach Inbetriebnahme des Gebaudes zwangslaufig
auf Annahmen, Prognosen und Szenarien u.a. zur Nutzung, Instandsetzung sowie zu Ersatzinvestitio-
nen, Riickbau und Entsorgung. Das war und ist eine Herausforderung, sowohl mit Blick auf die Modell-
bildung als auch bezogen auf mangelnde Daten und Methoden.

Dieser Leitfaden beschreibt, wie Normungsgremien und die Bauproduktindustrie mit diesen Heraus-
forderungen umgehen kénnen und zeigt entsprechende Losungsansatze auf. Damit werden die Grund-
lagen, der fiir eine ganzheitliche Betrachtung erforderlichen Analysen iiber den gesamten Gebaudele-
benszyklus, verbessert.

Datengrundlage von Lebenszyklusanalysen sind heute Umweltproduktdeklarationen (Environmental
Product Declarations, EPDs) zu eingesetzten Bauprodukten, haustechnischen Systemen und Informati-
onen zu Transport-, Baustellen-, Ver- und Entsorgungsprozessen. EPDs erfassen die Energie- und
Stoffstrome und beschreiben die damit verkniipften Wirkungen auf die globale Umwelt.

Eine Modellierung des Lebenszyklus von Bauwerken setzt voraus, dass fiir die Bauprodukte entspre-
chende Informationen fiir einzelne Lebenszyklusphasen vorliegen, die zu dem konkreten Gebdudetyp
und dessen geplanter Nutzung passen. Dabei ist zu beachten: Die Lebensdauer eines Produktes kann
sich vom Lebenszyklus eines Bauwerks unterscheiden - sie kann kiirzer oder langer sein.

In der Vergangenheit deckten EPDs i.d.R. die Phase der Herstellung inkl. Vorstufen mit der System-
grenze ,cradle to gate - frei Werktor” ab (Module A). Dies reicht jedoch nicht aus, um den heutigen
Okologischen Herausforderungen und neuen regulatorischen Vorgaben gerecht zu werden und Le-
benszyklusanalysen von der Wiege bis zur Bahre (respektive A bis D) zu realisieren.

Ein politisches Ziel zur Schonung von Ressourcen ist es, die Kreislaufwirtschaft zu starken. Das spie-
gelt sich auch in den normativen Anforderungen der EN 15804 wider, die Angaben zum Produktle-
bensende als verpflichtende Angabe in EPDs fordern. Aufierdem ist eine steigende Bereitschaft der In-
dustrie zur Wahrnehmung einer erweiterten Produktverantwortung erkennbar.

Diese aktuellen Entwicklungen fiihren zu einem Bedarf an Grundlagen und Empfehlungen fiir die Erar-
beitung von EPDs und den darin beschriebenen Szenarien, die dann fiir Lebenszyklusanalysen auf Ge-
baudeebene entsprechend verwendet werden kénnen. Dies gelingt prinzipiell bereits fiir die Nutzung,
da die Hersteller ihre Produkte auf eine bestimmte Verwendung hin entwickeln und optimieren. Be-
steht eine grofde Nutzungsvielfalt, so sollten die Hersteller Angaben zur Verwendung so machen, dass
bei der Gebdaudebewertung das passende Szenario ausgewahlt werden kann, z.B. durch Angabe ver-
schiedener Nutzungsszenarien in der EPD.
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Hersteller von Bauprodukten bzw. von ihnen beauftragte Okobilanzierer sehen sich bisher mit der
Aufgabe konfrontiert, Daten fiir die EPD-Module C (Stichworte: Riickbau, Nachnutzung, Verwertung,
Entsorgung) und D (Recyclingpotenzial) zu deklarieren, fiir Prozesse, iiber die sie keine direkte Kon-
trolle haben und die daher meist mit generischen Daten fiir gdngige Entsorgungs- und Verwertungs-
verfahren abbilden werden. Da es bei der Auswahl der Szenarien am Lebens-ende keine Vorgaben
gibt, kdnnen somit die gemachten Annahmen fiir gleiche Produktgruppen ganz unterschiedlich und
damit nicht vergleichbar sein.

Dies fithrt zu einer Verunsicherung und zu Datenliicken, die es zu tiberwinden gilt.

In diesem Leitfaden wird nun eine Systematik vorgestellt, wie zum einen die Erstellung von so-ge-
nannten End-of-Life Deklarationen fiir die Module C und D durch Akteure, die diese Prozesse verant-
worten, erfolgen kann und zum anderen wie diese Informationen in die EPDs der Bauprodukteherstel-
ler integriert werden konnen. Ziel ist es dadurch realistische und vergleichbare Okobilanzdaten fiir
das Produktlebensende und die Gebaudebilanzierung zur Verfiigung zu stellen.

Das Format der EoLD enthilt neben den Okobilanzergebnissen auch Annahme und Ausschlusskrite-
rien z.B. in Hinblick auf Verunreinigungen oder Schadstoffe. Damit tragt die EoLD auch zu einem um-
weltlichen Nutzen fiir die Bauprodukthersteller bei, da sie in der EoLD Informationen finden, die ihnen
helfen bereits im Produktdesign problematische Stoffe zu vermeiden oder zu substituieren.

Konkret sieht die Erstellung der EoLD folgende Schritte und Akteure vor: Recycling- und Entsorgerun-
ternehmen erstellen die EoLDs und liefern damit die Okobilanzergebnisse fiir die EoL-Prozesse. Damit
ein Produkthersteller das fiir seine Produkt verwendbare Verfahren wahlen kann, miissen die Recyc-
ler bzw. Entsorger auch die Voraussetzungen/Bedingungen fiir die Annahme von Reststoffen beschrei-
ben, wie z.B. Art und Umfang enthaltener Schad- und/oder problematischer Storstoffe.

In jeder EoLD muss aufderdem beschrieben werden, wann das Ende der Abfalleigenschaften erreicht
ist. Dies ist aus methodischer Sicht wichtig, damit die Zuordnung der potentiellen Lasten oder Gut-
schriften fiir das deklarierte Produktsystem bzw. fiir das darauffolgende Produktsystem konsistent
und fair liber verschiedenen Lebenszyklen aufgeteilt werden kann.
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1 Introduction

The conservation of natural resources is a core objective of sustainable management. In the construc-
tion and real estate sector, the consumption of energy from fossil fuels during the use stage of build-
ings - above all because of the associated use of non-renewable resources and resulting harmful emis-
sions - was given priority in the past.

Current sustainability goals and strategies of the UN, the EU, and Germany’s Federal Government are,
however, also focusing much more on reducing the consumption of primary raw materials required
for the construction and maintenance of buildings.

It is clear that the extraction of primary raw materials and the manufacture of construction products
have a considerable overall environmental impact. Introducing high-quality material flow manage-
ment can reduce these negative impacts. This reduces the need for primary raw materials, thereby po-
tentially reducing energy consumption and avoiding landfill waste.

In EU member states, there is still considerable potential for conserving natural resources through im-
provements in the construction product industry as well as the construction and real estate sectors. It
is therefore a declared goal of the EU and the German Federal Government to improve resource effi-
ciency in the construction sector. The complementary goal of establishing an EU-wide circular econ-
omy and thereby advancing the use of secondary raw materials is also of key importance. Ideally, re-
source conservation and climate protection can be combined.

In addition, within the scope of the working towards “sustainable planning and construction”, the sci-
entific community, the construction industry, and the EU have made progress in establishing methods
to describe and measure natural resource consumption. By evaluating comparisons of variants, re-
source consumption and environmental impacts can be targeted in the early planning stages.

The construction sector is therefore in a unique position in which the basic principles and tools are al-
ready available for describing and evaluating construction works and their parts in order to support
the responsible use of resources and the implementation of circular construction practices. In the
CEN/TC 350 series of stnadards on sustainable construction, the most important evaluation criteria
required for this have been introduced, both for buildings and constructions products.

For the latter, Environmental Product Declarations (EPDs) according to EN 15804 provide the meth-
odology to quantify the energy and material flows as well as the global, regional, and local environ-
mental impacts over the product life cycle and for each life-cycle stage. EPDs are both a tool and a for-
mat for communicating this information.

For a long time, however, as a minimum requirement for EPDs it was only mandatory that the product
stage be declared. This was sufficient to comply with the EN 15804 standard. In summer 2019, an
amended version of the standard (EN 15804+A2) was adopted. The standard now stipulates that the
energy and material flows and environmental impacts for the demolition and disposal stage, as well as
additional potential for recycling, must be declared in an EPD.

EPDs must also contain information on the product end of life if they are to be used for, among other
things, planning recycling-friendly buildings, e.g. in the context of “design for deconstruction” or sus-
tainability certification (cf. BNB, DGNB, BREEAM, Level(s)). This information must be designed in such
a way that designers and decision makers can select products based on end-of-life scenarios at the
level of the construction works. These scenarios not only describe the building end of life, but also the
processes for replacements and the environmental performance of recycled pre-products or raw ma-
terials for future product systems.

Manufacturers assume responsibility for the production stage and guarantee certain qualities of the
goods they produce. In a narrower sense, manufacturers are not legally liable for how products are ac-
tually treated with during the life cycle, but they assume product responsibility in a broader sense,

12
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which society and regulators increasingly expect and account for in their sustainability reporting.
Manufacturers demonstrate product responsibility by providing planners, fabricators, and users with
relevant information about the performance of the product over its life cycle. When the product be-
comes “waste,” the manufacturer is no longer legally responsible for it; the owner of the waste is (e.g.
the building owner or the construction contractor when the product is replaced, demolition companies
when a building is torn down).

Today, some manufacturers already provide information about the end of life of the product in an EPD.
Manufacturers influence the recyclability of their products, for example, when deciding the material
and technical parameters of their products. Some manufacturers participate in existing take-back sys-
tems or they establish their own. They advance the development and use of tailor-made collection sys-
tems and recycling techniques. At the same time, manufacturers reduce the use of primary resources
by using secondary raw materials, thus creating a market/demand for secondary raw materials. The
effects of these measures on resources consumption and other environmental aspects over a product
lifetime are reflected quantitatively in an EPD. In the best case, the extent to which a product can be
considered more environmentally friendly than comparable products, for example, because it has an
above-average proportion of secondary raw materials or recycled content, can be substantiated by
facts.

Declaring complete and verified product information in an EPD also means that manufacturers
voluntarily assume a high degree of product responsibility (in the broader sense), since the respon-
sibility for EoL scenarios and the quality of the data use to create the EPD lies primarily in the hands of
the manufacturer.

New normative requirements for EPDs (mandatory description of the complete life cycle and declara-
tion of additional recycling potential) as well as the perception of voluntary product responsibility cre-
ate a need for basic principles and tools for including the deconstruction, preparation for reuse or re-
cycling, and waste disposal stages of construction products in EPDs. These stages are included in Mod-
ule C of an EPD, the recycling potential is included in Module D.

This guidance document provides a basis for extending EPDs to include information relevant to a cir-
cular economy. This document was created as a part of the research project “Resource-efficient struc-
tures - EPDs for construction projects: deconstruction and recycling information (modules C and D)
and pollutant data” (,Ressourcenschonende Bauwerke - EPD fiir Bauprodukte: Riickbau- und Recy-
clinginformationen (Modul C und D) sowie Schadstoffangaben®) funded by the Federal Environment
Agency (FKZ 371495309 0).

13




Basic principles and recommendations for describing the dismantling, post-use, and disposal stage of construction products

2 Characterization of the current context

In EPDs created according to EN 15804 + A21 and ISO 140252 it is already possible to declare all stages
of the life cycle in modular form. This includes the product stage, including the upstream supply chain
(modules A1-A3), transport (module A4), assembly and installation (module 5), use (module B1),
maintenance and repair (module B2-B3), replacement or modernization of essential components
(module B4-B5), as well as dismantling (C1), transport (module C2), and recycling/recovery and dis-
posal (module C3-C4). In addition, recycling potential can be included in module D.

The systematic declaration of data for the end-of-life stage of construction products, calculated accord-
ing to appropriate scenarios, is essential for the most common application of EPDs: as a source of data
to measure and assess the environmental performance of buildings.

Without information about the end of life of construction product that is realistic, reliable, and
suitable for building-level assessment, replacement costs and the end of life or end of service
life of buildings cannot be modeled correctly. This complicates the planning and implementation of
environmentally friendly, recyclable construction works - a core objective of sustainable construction
and the circular economy in the construction sector.

According to the recently published version of EN 15804+A2, the declaration of the end of life of con-
struction products must be included in EPDs in future. To ensure fair competition, information about
the product end of life must be reliable and verifiable. Extending the focus to the end-of-life stage also
makes available reliable life cycle assessment data for secondary materials. This should make it easier
for manufacturers to make decisions about including recycled materials in their products, a practice
that aligns with principles of an environmentally sustainable circular economy.

The greatest challenge - also the reason for the development of this guidance document - is that the
life cycle stages that begin after the product leaves the factory gate can usually only be described on
the basis of scenarios. The owner of an EPD, usually the construction product manufacturer, are re-
sponsible for all of the information included in the EPD. However, how a product is used and disposed
of once removed from a structure can only be presumed - with varying levels of certainty. This is be-
cause detailed knowledge about, or even exact values for, circumstances and procedures during the
use, deconstruction, demolition, and disposal stages, are not usually available to manufacturers.

This information gap exists because a variety of actors are involved at very different points in time, act
independently, and as yet are not required to coordinate their actions. Reasons for this include the fol-
lowing:

» deciding how construction products are used and installed, which can greatly influence future re-
use or recycling potential, is the responsibility of developers, planners, and construction compa-
nies;

» deconstruction and demolition are the responsibility of the building owner/developer, de-con-
struction planners, and demolition companies;

» treatment/preparation and disposal/waste recovery are the responsibility of recycling and waste
management companies;

» product manufacturers are also partially responsible for the recyclability of their products.

Additionally, the end of life of the building, and thus the end of life of the construction products, is of-
ten far in the future, which makes it difficult to establish end-of-life scenarios.

1EN 15804: Sustainability of construction works - Environmental product declarations - Core rules for the product category
of construction products; German and English version EN 15804:2012+A1:2013/prA2:2018;

21S0 14025: Environmental labels and declarations - Type III environmental declarations - Principles and procedures (ISO
14025:2006); German and English version EN ISO 14025:2011
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Modeling possible disposal paths is a major hurdle in the creation of EPDs. Manufacturers are not typi-
cally prepared to quantitatively describe the disposal or recycling processes, nor are they typically
aware of the processes and resulting requirements for recycling management (e.g. logistics). Further-
more, extensive research is required to understand international markets and the legal context for
waste management in different countries.

For these reasons, many manufacturers have so far failed to include the disposal processes and recy-
cling potential of their products within, or, as may be the case for recycling, outside of the system
boundaries of their EPDs. If the modules C (deconstruction and recycling/disposal) and D (recycling
potential) were declared, then scenarios that shared little uniformity or generic processes like
waste incineration and disposal of waste in landfills were generally used.

Since the declaration of the end of life of a product according to EN 15804 will no longer be voluntary,
there is an urgent need for actors responsible for the end of life of construction products to make in-
formation and LCA data available. In practical terms this means that the manufacturer, as the actor re-
sponsible for the entire declaration, should be able to delegate responsibility to the actors who can
supply robust data, e.g. recycling companies or databases which draw on the results of LCAs produced
by recycling companies.
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3 Guidance document objectives and target groups

The purpose of this guidance document is to:

a) support the construction products industry in taking into account the entire life cycle of construc-
tion products in an EPD, thereby implementing current standardization requirements. In particu-
lar, it should enable the declaration of verifiable, quantitative information on environmentally rele-
vant circumstances at the end of life of the product that may be relevant for recovery processes;

b) promote the specification and implementation of standard EN 15804: guidance is provided for in-
terpretation, planning, and implementation.

This guidance document aims, in accordance with a), to enable the exchange of information and data
between the building deconstruction and recycling industry and the manufacturers of construction
products. To facilitate this information exchange, the guidance document introduces the format of an
End-of-Life Declaration (EoLD).

This guidance document includes, in accordance with b), a manual in the Appendix. The aim of the
manual is to provide direct support to product technical committees (product TCs) and EPD program
operators in the derivation and coordination of end-of-life scenarios for products and product groups.
The manual shows how to document the assumptions used for the presentation and calculation of the
end-of-life processes according to EN 15804. The manual is also intended to promote greater under-
standing of the conditions under which the appropriate recycling or disposal processes can take place
for a product group. The manual provides a basis for the application, selection and, if necessary, adap-
tation of end-of-life scenarios.

The manual is also intended to provide support for the coordination of scenarios - industry-wide or
cross-industry - for typical disposal processes such as landfilling, thermal recovery, or recycling pro-
cesses, which are material-specific and not product-specific.

The guidance document and the manual are intended to help manufacturers of construction
products provide realistic, reliable information about the product end of life for EPDs. To this end,
communication with actors involved at the product end of life is important, as they provide the LCA
data in the form of an EoLD.

The primary intended users of the guidance document are therefore product manufacturers and the
recycling and waste management companies. Since generic data for the end of life has been used in
the past, the more direct involvement of actors involved in the end of life of construction products and
the EoLD format are new. This benefits building planners, who, while evaluating the overall environ-
mental performance of a building, must also assess future disposal and recyclability potential and re-
source efficiency.

Life cycle assessors and EPD program operators, who are responsible for the concrete implementa-
tion of the recommendations in this guidance document, are another important target group.

The manual primarily addresses EPD program operators, Product TCs, and product forums. The
manual supports the systematic development of end-of-life scenarios in cooperation with the waste
management and recycling industry. In particular, the manual supports the creation of (complemen-
tary) product category rules to address the subject of end of life. The product category rules (c-PCR)
according to CEN/TR 169703, which complement EN 15804, are published by the standardization bod-
ies or, if standardization has not (yet) been achieved, by the EPD program operators.

EPDs that declare the environmental impact of disposal and recycling potential (modules C and
D) with the help of this guidance document address various actors in the construction sector,

3 CEN/TR 16970 Sustainability of construction works - Guidance for the implementation of EN 15804
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including: building certification systems, planners, construction companies, investors, facility manag-
ers, the public sector, database providers, life-cycle assessment service providers, sustainability audi-
tors, and other companies involved throughout the value chain, from the extraction of raw materials to
the use stage of buildings.

Optimized and harmonized end-of-life data in EPDs should help give EPDs greater prominence as a
data-delivery tool for assessing the contribution of buildings to sustainable development, as men-
tioned in the Construction Products Regulation (CPR).4

Completeness of an EPD may also play an important role in the context of implementing Basic Require-
ment 7 on the sustainable use of natural resources. EPDs that include reliable data about the end-of-
life stage will also help policymakers at the national and European level better understand policy op-
tions for action with regard to environmental impacts and materials flows in a circular economy and
influence decisions in support of greater resource efficiency.

Figure 1: Suppliers and users of data for EoLDs and EPDs
Data suppliers Data users
Recyclers, Manufacturers,
Waste management Product developers,
companies, Planners,
Databases Program operators

Building auditors,

Manufacturers g

with Cand D Value chain

Source: Authors

4 Regulation (EU) No 305/2011 of the European Parliament and of the Council of 9 March 2011 laying down harmonised con-
ditions for the marketing of construction products and repealing Council Directive 89/106/EEC
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4 Environmental Product Declarations

An EPD describes the environmental impact and resource use of construction materials, products, or
components at all stages of their life cycle. The environmental information is quantified in accordance
with the stnadards EN 158045 and ISO 14040/44¢ and includes the following information.

Table 1: Environmental impact and resource use in an EPD

Environmental impacts with regard to Required Voluntary

Climate change Climate change — total X
Climate change — fossil X
Climate change — biogenic X
Climate change — land use and land-use X
change

Environmental conserva- Acidification X

tion Eutrophication — freshwater X
Eutrophication — saltwater X
Water scarcity X

Effects associated with land use / soil quality X
Ecotoxicity (freshwater)

Protection of human Photochemical ozone creation potential (sum- X
health mer smog)
Ozone depletion X
Particulate matter emissions

lonizing radiation

Human toxicity, carcinogenic effects
Human toxicity, non-carcinogenic effects

X X X X

Information about use of resources Required Voluntary

Abiotic resource depletion | Minerals and metals

Fossil fuels
Water

Total primary energy, Energy sources

renewable Material use

Total primary energy, Fossil fuels

non-renewable Material use

Use of secondary raw Secondary materials if relevant

materials as Renewable secondary fuels if relevant
Non-renewable secondary fuels if relevant

Net use of freshwater

resources

Output material flows Reusable components if relevant
Materials for recycling if relevant
Materials for energy recovery if relevant

5 EN 15804+A2:2019 Sustainability of construction works - Environmental product declarations - Core rules for the product
category of construction products

61S0 14040/44 :2006 Environmental management — Life cycle assessment — Principles and framework

18




Basic principles and recommendations for describing the dismantling, post-use, and disposal stage of construction products

Energy production if relevant

The environmental impacts are based on a Life Cycle Assessment (LCA) according to ISO 14040/4467
and EN 15804s.

There is a distinction between required and voluntary indicators. Required indicators must be de-
clared in an EPD. Voluntary indicators must be calculated, interpreted, and included in the report, but
do not need to be declared in the EPD.

Information about environmental impacts and resource use is included in an EPD for all stages of the
product life cycle. The life cycle is subdivided into the modules A1-D, as shown in the following figure.

Figure 2: Life cycle stages and modules according to EN 15804
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In an EPD, all modules, except for installation and use (A4, A5, and B1-B7), must be specified.

Uncertainty in LCA data increases over the course of the life cycle (A1-C4 and D) of a product, starting
when the product leaves the factory gate (A3). Information in modules A1-A3, and in some cases A4
and A5, is generally based on data collected by the manufacturer (foreground data, e.g. energy use, ma-
terial use, production waste) and background data, which mostly come from LCA databases (e.g. LCA
information for the production of 1 kWh electricity mix). These data describe processes that have al-
ready taken place and are thus known.

This differs from information about processes that take place in the future, after the product leaves the
factory gate. For the later stages, EPDs must rely on scenario-based data, since product manufacturers

generally have no influence either on the use, the demolition of a building, or the processes used when

construction materials are extracted from buildings (replacement of compone