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Abstract:

In order to facilitate the adoption of green requiremen -~ 1n public procurement, European
Commission has developed the Green Public Procure.ent \Z¢P) criteria for various typologies of
products and services. Almost all GPP criteria requu. environmental labels as means of proof that
the goods or supplies correspond to the required > vironmental characteristics. Among the labels
required, there are type III labels, based on a life ¢ 7cic assessment study.

The aim of this study is to (1) investigate to what cxtent a specific type III label, called Environmental
Product Declaration (EPD), is spread ‘n Eurc pe and (ii) explore whether there is a correspondence
between institutional initiatives tov ard , GFP and the market.

This study explored the valid _™Ds presented on the websites of the European program operators
between September and I ece nber 2016. The identified EPDs were quantified and classified
according to the progra n cnera.or, title of the reference Product Category Rule (PCR), country,
language and the prod---t ba. = 4 on a classification system developed by the United Nations.

In total, 4,888 EPDs ere - ollected mainly released by the Institut Baum und Umwelt e.V. (IBU) and
PEP ecopasspo1 (PEP) The obtained results showed that countries with the greater number of EPDs
are France ai.1 ( cuuany and that construction products are the types of products labelled most. The

analysis of the languages used in the EPDs showed that 45% of the identified EPDs are written in
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local languages. The obtained results have been cross-referenced with the national situations in terms
of presence of National Action Plans (NAPs) and mandatory rules regarding GPP.

Our analysis revealed that there is correspondence between the presence of . NAP with principles
towards GPP and the spread in the market of environmental labelling ar 1« t1 at the product sectors

covered by EPDs correspond to the sectors covered by GPP criteria.

Keywords: Environmental Product Declarations, EPD, Produc. Catc~ory Rules, Type III labels,
Program Operators

Highlights:
- The diffusion of EPDs, which are type III labels, .7as analysed
- The EPDs emitted by Europe-based program op. -ators were studied
- The EPDs were cross-referenced with GPP &~ 1ons plans and criteria

- Construction products and electronice are 1."¢ most labelled products

- The countries with greater number of EPDs are France and Germany

1 Introduction

In Europe the procedure of pub’ « procuiement is regulated by Directive 2014/24/EU of the European
Parliament and of the Cour .u »ublished in 2014 (EU, 2014). Among the numerous principles and
requirements reported i+ this Mirective, it is stated that when contracting authorities intend to
purchase goods or service. w.th specific environmental characteristics they may require a specific
label, based on obje tively /serifiable and non-discriminatory criteria, as mean of proof that the goods
or supplies coi ‘espont to the required characteristics. The labels that can be used have to be
established 1." a.. .77n and transparent procedure in which all relevant stakeholders may participate;
have to be access.ble to interested parties and the related requirements have to be set by a third party

(article 43) (EU, 2014). Consequently, contracting authorities have to require environmental labels
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meeting the requirements of Directive 2014/24/EU, but at the same time companies that aim at taking
part in a public tender have to extricate themselves among several labels.

At international level, labelling schemes can be classified into three typologies, namely type I, 11, and
ITI, based on the methodology used. Specific standards exist for each t po.>gy: the International
Standards Organization (ISO) has published ISO 14024 for type I labelli..~ scueme (ISO, 1999), ISO
14021 for type II labels (ISO, 2016), and ISO 14025 for type JI "abe.s (ISO, 2006). Type 1
environmental labelling is a scheme which awards a mark or a lo’,0 bas. 1 on the fulfilment of a set of
environmental criteria and type Il environmental declarati . is a self-declared claim made by
manufacturers (ISO, 2012). Type III environmental decla. “tions r.esent environmental information
on the life cycle of a product to allow comparisons betwec. <oc is with the same function and to help
purchasers and users to make informed comparison: “.v.ween products. They are aimed to be used in
business-to-business communication, but they c¢:. also be used in business-to-consumer
communication (ISO, 2010).

In order to facilitate the adoption of green requ.-=ments in line with Directive 2014/24/EU, European
Commission has also developed the G een b blic Procurement (GPP) criteria for various typologies
of products and services (EC, 2018-.). Vith \eference to the environmental characteristics of products
or services, almost all GPP crif .ria reic” to type I labels whereas some GPP refer to type III labels
(Dodd et al., 2016). As repo .. 1 in ISO 14025, in the practice of developing type III environmental
declarations, programmer anu eclarations themselves are referred to using various names, among
which Environmental Prc 7 ict "Jeclarations (EPDs) (ISO, 2010).

The elaboration pro ‘ess of ZPDs is managed by a specific body, called the program operator or EPD
operator which in gcaeral conducts an environmental declaration programme (Ingwersen and
Stevenson, Z°'?" The program operator can be a company, a public authority, a scientific body or
another organisa.’on. An EPD has to be created based on an appropriate set of specific rules, called
Product Category Rule (PCR), which identifies and describes the process of preparing an EPD,

3
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making it comparable and verifiable (Butt et al., 2015). Besides the programme operators, also the
European Committee for Standardization (CEN) has developed some European Standards to be used
as PCRs recently. For instance, EN 15804:2012+A1:2013 provides core prodv .* category rules for all
construction products and services and allows that EPDs of construction s .ctc - are derived, verified
and presented in harmonised way (CEN, 2013). Other European Stanu.+ds ¢ mplementary to EN
15804 are EN 16810 (CEN, 2017a), EN 16783 (CEN, 2017b), EN "675/, (CEN, 2017¢), EN 16485
(CEN, 2014) and EN 16908 (CEN, 2017d).

In this context, the debate on the relationship betweer c¢nvuiunmental issues and business
performance at the company level is still ongoing (Boons .~d W=~ aer, 2009; Mazzi et al, 2016) and
as highlighted by Yenipazarli (2015), companies shonla ‘dent’.y more suitable ways to label their
products, but they should also understand the implic. .uu», wiarket needs, and production constraints.
Besides the introduction section, this article is ¢ "gas .o d as follows: a literature review about the
evolution of the studies about EPDs and the us~1.'mess of GPP as environmental friendly policy is
presented in section 2; the research goals are p..~ented in section 3; the methodology used to develop
this study is described in section 4; th resu.‘s obtained are presented in section 5 and discussed in

section 6. The study is concluded ir sec*ion .

2 Literature Review

2.1 Development of the =PL. for environmental performance measurement

Fet and Skaar (2006) pic” >nte 4 one of the first papers about PCRs and certification procedures of
labels based on ISC 1402¢ requirements. They aimed at demonstrating how EPDs were developed
based on PCRs and in line with ISO 14025 taking into considerations examples from the furniture
industry in ' ~av. They established an environmental database for Norwegian furniture and then
prepared PCRs «d EPDs for a selected product group, obtaining a consensus document for seating
accommodation. The opportunities for companies in the development of EPDs were investigated by

4



103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

Manzini et al. (2006). They conducted an empirical analysis on 17 companies explaining that the
attractiveness of EPDs is a result of the synergic action of firm specific factors, such as Life Cycle
Assessment (LCA) competence, financial resources and strategy, and industr 'evel factors, such as
product complexity supply chain fragmentation and stakeholders.

Del Borghi et al. (2007) performed four LCA studies of four waste disp. ~al s« iitary landfills in the
framework of the International EPD® System (IES), a programm : or :rawr based in Sweden. In
particular they analysed the comparability of EPDs results for di’ rerent oroducts in the same product
category and obtained that it was possible to compare differe .. EPLs for the same product category
under specific conditions. Zackrisson et al. (2008) inves..rated "#Ds as a mean to overcome the
communication barriers, discussing the experience of 10 “ror san companies; whereas Steen et al.,
(2008) developed three interpretation keys to impr .o unucrstanding of data and results of EPDs.
Two papers contributing to the development of tv o s «. fic PCRs were published for food products
(Shau and Fet, 2008) and for waste water treatm.on. ‘Del Borghi et al., 2008).

Some studies were elaborated focusing on alig. ment between PCRs and comparison between EPDs
and so providing a worldwide overvie v ana 2 list of the existing program operators. These studies
were developed by Subramanian et 4l. (201.) which elaborated a template to compare different PCRs
towards a global alignment fc  five . fferent product categories, such as milk, dairy products,
horticultural products, wood .~d laundry detergents and by Ingwersen and Stevenson (2012) which
analysed the developmen* pro. ~ss of PCRs highlighting the critical aspects hindering their alignment.
Among the recommenda.” ms  aggested by Ingwersen and Stevenson (2012) there were the use of a
classification syster. to dev zlop a clear structure for mapping products to categories, the elaboration
of national and nterna ional data for key processes and the creation of global PCRs in order to limit

geographica'”, ~~<tricted PCRs.
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In 2013 Modhal et al. studied the importance of precise definitions regarding data quality in EPDs
based on the fact that differences in the utilisation of data when performing an LCA may lead to
incomparable EPDs.

Successively, in order to identify harmonisation potential, Hunsager et <i. 2014) compared PCR
development quantifying existing PCRs and EPDs in the world and stuu,*ng 1. !les and requirements
among different programme operators. They identified, through t'.eir ana.ysis conducted in May
2013, 27 programme operators, 556 PCR documents and 3614 EF Ds.

In parallel, Minkov et al. (2015) analysed how many Type III _iograiume operators existed, how they
developed and if there was harmonization among then. They ceviewed the active programme
operators, their reference documents and existing aporo. ~hes for harmonization and showed that
there were differences among the rules of differer o.ugiainme operators even if ISO 14025 was
considered a common reference, however they ais, Lighlighted that supplementary documents
specific for countries, or sectors, provided more ~x, 'icit guidance. In the same year, Butt et al. (2015)
focused on the appropriateness of LCA and a..~ of PCRs for green procurement, limiting however
the analysis to the case of road constru’ tion.

Besides this, Ibafiez-Forés et al. (TJ1€¢) analysed the evolution of PCRs and the demand of EPDs
through the Swedish program or crator .".S and conducted a survey to identify the factors that had led
companies, mainly based in T eden, Spain, and Italy, to adopt EPDs as communication tool. They
observed that the categorizs 1. nd & agricultural products” and “services”, followed by “construction
products” presented the . 2ate. number of EPDs and that the countries with the highest number of
products with EPDs were I' 1ly, Sweden and Switzerland. They also revealed that the main factors for
adopting EPDs oy coi ‘panies were communicating objective information and improving corporate
identity, whr . .=~ the main weakness was lack of knowledge of consumers about EPDs. Strazza et al.
(2016) explored ‘he utilisations of EPDs not only as a communication tool but also as a source of
data for LCA. They analysed the effects of using data reported in EPDs for a specific case study of

6
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water bottles distributed on board of a cruise ship. They obtained that this practice generated
consistent results under specific conditions.

More recently, several papers have been published with reference to the c’ ~struction sector. For
instance, some authors deepened the issue of harmonization: Schlanbusch ¢t 1. (2016) explored the
experiences with LCA in the Nordic building industry and highlightes “he 1..2d to harmonize the
existing building LCA tools and Gelowitz and McArthur (2016) in- esti ,ateu the effects of EPDs in
Leadership in Energy and Environmental Design (LEED) rating ,ysten They highlighted that EPDs
were useful to justify specific material selections however tk. aumuer of EPDs in North American
market was limited and the lack of EPDs harmonizatio.. cou'? .ead to the exclusion of a well-
performing product. In sight of this they conducted a.. analysis of 50 EPDs of three types of
construction products and showed that 82.5% of ana” - scu w.r Ds were not completely in line with ISO
14025 and 8% contained contradictory informatio» (U ..o witz and McArthur 2017). In parallel, other
authors presented new program operators, for ‘. *ance Sariola and Iloméki (2016) discussed the
importance of reliable sources of environme. *al information regarding the building products in
Finland with reference to the Finnish aation 'l EPD program launched in 2016 and Mukherjee and
Dylla (2017) discussed the challer ges encuuntered during the creation of an EPD programme for
asphalt mixture. Other authors (ocuse’ on specific aspects, such as Cordella and Hidalgo (2016)
which analysed the key env’- . “mental areas in the design and labelling of furniture products using
several EPDs and Achenb»acn ~t al. (2016) which analysed the EPDs in accordance with EN 15804

and EN 16485.

2.2 GPP asatcoltos.pportgreen products

Public proc' ..~ent represents 14 % of the European Gross Domestic Product (EC, 2017). The
Commission is .'eveloping and updating voluntary green public procurement criteria for goods,
services and works in areas with high environmental impact in order to help public authorities using

7
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GPP in a more strategic manner and contributing to a more innovative and sustainable economy. In
addition, according to Directive 2010/31/EU on the energy performance of buildings, from 1 January
2019, all new public buildings must be “nearly zero-energy buildings” (EC, ".216). Specific criteria
will need to be applied systematically, leading to the need of practi.al support, for instance
dissemination of standards and regular updates of labels (EC, 2017).

One of the first documents where the European Commission encouv age . Mcmber States to develop
publicly available plans, called National Actions Plans (NA''s), t¢ make greener their public
purchases, was the Communication on Integrated Produc* rColicy (EC, 2003). Years later, 23
countries have a NAP in force, even if still 5 countries have =, NAP, namely Estonia, Greece,
Hungary, Luxembourg, Romania (EC, 2018b).

NAPs have the task to improve knowledge and sy awareness about GPP and set general
principles, even if they are not legally-binding. Uec p..¢ of this, some countries have developed
mandatory rules to increase the application of yreo criteria in GPP for some sectors. For instance,
Austria and Bulgaria have mandatory rules 1o vehicles and energy efficiency; Croatia for energy
efficiency; Czech Republic for furnitu’ : and "'T equipment; Denmark for timber, vehicles and energy
efficiency; France for vehicles, d.me‘eriaiized communication technology, sustainably managed
wood, organic and sustainably- nade .. od, the development of car-sharing transportation, and the
making of a carbon footprir® ~n the State buildings; Germany for wood; Italy for several product
sectors such as construc‘ion, ~lean services, waste management, street and office furniture (EC,
2018c).

The fact that public mrocur: ment can act a key role towards environmentally friendly procurement is
also highlightec in the scientific literature. An environmental oriented public procurement means to
give greater .. ~~ideration to products and services with better environmental characteristics and with
eco-labels (Tarai ‘ini et al., 2011; Bakir et al., 2018). Brusselaers et al. (2017) quantified the leverage

effect of GPP in Europe on the consumption and production of green wood. They showed that the
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GPP for wood in Europe stimulates the consumption and production of certified wood. However, this
leverage effect is not transposed into each region's consumption. Testa et al. (2012) assessed the
determinants and drawbacks of green procurement adoption. Based on survey .~ta and by applying a
regression they found that effectiveness of GPP is strongly related wn = the investments in
technological innovations and reputation. They showed that environment..' now. ‘es, such as GPP, are
able to influence the innovation abilities of the firms (Testa et al., 2 (2). anu chat relevant limitations
linked to the small size of public authorities can be faced -vith r-tional and local supporting
initiatives (Testa et al., 2016).

Fuentes-Bargues et al., (2017) conducted a study of the usc ~f er~* onmental tendering criteria in the
Spanish public construction. The results showed that the mse f environmental criteria in Spanish
public sector construction procurement is low in cc .varsuu to a certain group of countries, known
as “Green 77 (Austria, Denmark, Finland, Germwy, _._.at Britain, The Netherlands, and Sweden).
Ghisetti (2017) investigated the role of govern.mc~tar demand in stimulating ‘greener’ production
choices and confirmed the importance of g-een procurement to achieve a decarbonised and
sustainable growth.

As exposed by Cheng et al. (2718 in their extensive literature review about adoption and
development of GPP, the publi secto. .an influence green procurement with suitable policies and
encouraging “green” marke*. *hrough public purchases, even if with different paces in different
countries. Cheng et al., (201., showed that there is an overall lack of studies about GPP, that the
adoption of LCA-basea . varc criteria in real life is limited and that there is a lack of analyses in
environmental perfc 'mance tracking and measurement. They also highlighted a limited reference to

life cycle analy: es ana >co-labels.

3 Research goai.
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In recent years, different studies have explored the development and the utilisation of environmental
labels such as EPDs, however, as highlighted by Cheng et al. (2018), there is an overall lack of
studies about GPP. There are still some weak points in the analysis of the ade_“ion of environmental
labels with reference to GPP, namely (i) the lack of studies focusing on ‘ae liffusion of the EPDs
released by Europe-based programme operators after the publication o, Direc“ive 2014/24/EU and
(i1) the lack of studies exploring whether the market is ready to fulfi’ the env.conmental requirements
of Directive 2014/24/EU, specifically whether their products pr.sent 1vironmental labels with the
requested features of EU (2014) — article 43.

Thus, in order to solve the above-mentioned gaps, this stu. air at (i) investigating to what extent
EPDs are spread years later the publication of Directiv > 20'4/24/EU, identifying which are the
countries with the greater number of EPDs and (I". capiuiing whether there is a correspondence
between national institutional initiatives and th> 1w .u.ives of firms in terms of environmental
labelling. This study aims at knowing how man, r.Ds are spread in Europe, in which market sector,
for each European country analysed, also cons. 'ering the presence of national NAPs and mandatory
rules.

Thus the novelty of this paper is th: fe'low.ng: this is the first analysis about the diffusion of EPDs
after the publication of Directiv. 2014, +/EU with the highest number of EPDs analysed, this is the
first comparison over time a~ . the first identification of countries, sectors and languages together. It
is also the first analysis whi " cross-references the activities of the European firms in terms of

products’ labelling and 1.~ st cutional activities in terms of GPP.

4 Methodology

This study ..-~'wvees the diffusion of EPDs after the publication of the European Directive
2014/24/EU ana hus it is focused on EPDs released by European program operators, which represent
56% of program operators in the world (Minkov et al., 2015).
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The methodology used for this study follows the steps implemented by Ibafiez-Forés et al. (2016) for
their analysis of the implementation of EPDs. Ibafiez-Forés et al. (2016) developed a twofold
analysis: firstly they analysed the evolution of the implementation of EPDs 2 1 PCRs counting and
classifying the documents released by IES and then elaborated and dist «bu ed a questionnaire to
companies to understand the factors affecting the demand of EPDs. Ow .udy makes reference only
to the first part of the study developed by Ibafiez-Forés et al. (2016).

The most updated list of program operators, namely that elabo ated ! v Minkov et al. (2015), was
analysed and 18 European program operators were selecte”. vut o1 39 worldwide programs they
listed. To update this list, further program operators wer. inve~* sated through a repeated internet
search and only considering the programs stating their co. forn .ty to ISO 14025. Through this step,
two new program operators were added: Building I “Uiiuauon Foundation RTS (RTED/RTS) based
in Finland and EPD Italy (EPDI) based in Italy. 'n 1 ,..., 20 program operators were selected. The
first, second, and third columns of Table 1 -u.wvs the names of the program operators, their
abbreviations, and origin, respectively. PCKs> and EPDs were searched in published documents
available on the websites of the consid red pi ygram operators. The consulted websites are reported in
the last column of Table 1. In so'.ae ~ases, operators were contacted via email for more detailed
information, for instance about F CRs 1. ".se and about compliance with ISO 14025.

In order to select the EPDs *_ he analysed, the following selection criteria were defined: the EPDs
must be valid, namely nrt ex, ‘red, and verified by third parties. Thus, pre-documents and expired
documents were not cons. -ere .. For the EPDs presented in two or more databases, only one of them
was considered to a oid do ble counting.

To assure unifo mity a nong different program operators EPDs were downloaded in a limited period
of time. Thu ., **= definitive download of EPDs was conducted from September 2016 to December

2016.

11
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All the available EPDs were analysed by cataloguing the following information: the program
operator, title of the reference PCR, name of the product, and the United National Central Product
Classification (UN CPC) code. They were also analysed for the language of th . PCR, language of the
EPD, company. It is important to highlight that 107 EPDs released by PEP unc 94 released by MRPI,
representing 4% of the total number of identified EPDs, were not fui. ava.'able and only some
details were available for further classification presented in Sectic 1s 2.2-..5. The reference PCRs
were missing, and this led to a higher difficulty in the classificatic n of t! = products.

To analyse the implementation of EPDs by economic se..r tne information on the program
operators and the title of reference PCRs were collected to . low » _roper classification of EPDs. The
UN CPC code version 2.1 (United Nations, 2015) was msed to classify the EPDs because it is
internationally accepted, easily accessible, and al: ..y uscd by some program operators as also
suggested by Subramanian et al. (2012). Howeve. or ., :wo program operators (IES and EPD Italy)
reported the CPC codes in their PCRs or EPDs; e..~e, it was necessary to hypothesize an appropriate
CPC code for most the EPDs. In many cases, .~ definition of the CPC code was based on Hunsager
et al. (2014), which assigned this cc.ue to » large number of EPDs. The first digit of the code
corresponding to a specific sectior wa~ reported to make the grouping of all the analysed products
more feasible. Each section is subdi. Jded into a certain number of divisions, for instance the
divisions of section 3 are: 31 T rducts of wood, cork, straw and plaiting materials; 32 Pulp, paper and
paper products; printed mat.~ and related articles; 33 Coke oven products; refined petroleum
products; nuclear fuel; 3~ "<¢asi. chemicals; 35 Other chemical products; man-made fibres; 36 Rubber
and plastics produc s; 37 tilass and glass products and other non-metallic products; 38 Furniture;
other transporte sle gou ds and 39 Wastes or scraps. Each division is divided in a certain number of
group and ec .. ~+oup is divided into a certain number of classes (United Nations, 2015).

Minkov et al. (2.15), who commented on the language used by program operators, highlighted that
some program operators presented insufficient information in English, thus EPDs were catalogued

12
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based on language used to evaluate the diffusion of the information and the usability of these

documents.

To analyse the implementation of EPDs by country and map the diffusion of .'"PDs, the name of the

company and the country where it is based were classified. The country of ‘ne ompany was found in

the address contained in EPDs, where the national headquarter is indicated

Successively, the situation of the countries, in terms of presence of ".PD ., wus cross-referenced with

the presence of a NAP and of mandatory rules.

Table 1 List of the program operators included in this study

Name of the program operators

Abbreviation Crigin

Website

Building Information Foundation
BAU EPD

BRE Global Limited
Centrum environmentalnich prohlaseni
Danish Environmental Protection Agency
EPD Italy
European Aluminium Association
FDES INIES
Ift Rosenheim
Institut Baun und Umwelt ..v.
Instytut Techniki Bude wlan.,
PEP ecopassy. -t
PlasticsF arope

Sistema Declarac®-es . ..___ientales de
Productos orla co struccion

Slovenian National vuilding and Civil
Eng ner 1ng Institute

The Association for Znvironmental Relevant
Product Information

RTED/RTS
BMT

BRE

CENDLE ™

EPD-X

~PDI

EF.\A

FDES

IFT

IBU

ITB

PEP

PE

DAPc

ZAG EPD

MRPI

13

T

an
s

UK

Cz

DK

IT

EU

FR

DE

DE

PL

FR

EU

ES

ST

NL

www.rakennustieto.fi

www.bau-epd.at
www.bre.co.uk/breglobal
www.cendec.cz/cs/cendec
www.eng.mst.dk
www.epditaly.it
www.european-aluminium.eu
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The DAPHabitat System DAPH PT www.daphabitat.pt
The International EPD System IES SE www.environdec.com
The Norwegian EPD Foundation NEF NO www.e' d-norge.no

The Spanish Association for Standardisation

. . AENOR ES www.en.aenor.es’~=nor/inicto/home/home.asp
and Certification

5 Results

The results section is structured as follows. Section 5.1 presents 1. = to* .l number of EPDs identified
in this study released by the program operators listed in Tab. " . ansc the number of PCRs published;
section 5.2 shows the mapping of the identified EPDs per count1 7 with a focus on the languages used
in order to evaluate the diffusion of the information and ti..‘r usability; Section 5.3 shows the EPDs

by sector.

5.1 Quantification of the extension of EPL ~ Zi*f1.~jion

In 2016, the total number of identified ¥PDs emitted by program operators based in Europe was
4,888 (Table 2).

Four main program operators, na.. =’y P".P, IBU, IES, and FDES INIES released together 80% of
the EPDs emitted: PEP releas :d 52%, IBU 28%, IES and FDES INIES 10% of the EPDs emitted.
These four operators were * 1e f st ones established in Europe and in particular IBU and IES were the
two program operators ~hi- n published the highest number of PCRs in 2016. 56% of the identified
PCRs were publishe . by IS and 25% by IBU. The total number of identified PCRs was 318.

Based on the fac* “hat ... operators are partnering organizations with contractual agreements to use
each other’s PCk~ the PCRs provided by IBU and IES are often utilized also by other operators; for
instance, CEN.Y <C uses the PCRs published by IES and ZAG EPD uses the PCRs published by IBU.
The number of PCRs published by other operators is low because those operators often make use of a

general PCR accompanied by other specific documents; for instance, PEP uses one PCR but presents
14
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339

11 Product Specific Rules (PSR), reference documents which complement and explain the PCR for
Product Environmental Profile defined by PEP program, and EPD-DK uses EN 15804 as the
general PCR and then makes use of the PCRs published by CEN, such as CEN 2014).

Analysing the evolution over time, in 2013, the total number of EPDs “cle sed by Europe-based

program operators was 1,954 (Hunsager et al., 2014), namely in just thre. veai. the number of EPDs

grew of about 2,934 items. The results presented in this Section are ‘.1sc1 sseu in Section 6.1.

Table 2 Quantification of the EPDs released and PCRs pub:‘<hed »;, Europe-based program operators

(PO)
N. of
Name of the program operators Abbreviation N. of EPDs emitted  own
PCRs
Building Information Foundation RTED/RTS 0 1
BAU EPD BMT 14 8
BRE Global Limited BRE 40 1
Centrum environmentalnich prob! _ ~i* CENDEC 17 0
Danish Environmental Protection .’ ~ency EPD-DK 12 0
EPD Italy EPDI 10 1
European Aluminiur Association EAA 15 1
FDES " "ES FDES 491 2
Ift Rose ~eim IFT 227 13
Institut F aun ~.nd T mwelt e.V. IBU 1347 81
Insty.at Techniki Budowlanej ITB 28 1
DEP - _opassport” PEP 1582 1
1 lasticsEurope PE 23 1
Sistema Declai .. -~ Ambientales de Productos por la construccion DAPc 17 3
Slovenian Nati 1al Building and Civil Engineering Institute® ZAG EPD 2 0
The Association for Environmental Relevant Product Information MRPI 94 1
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The DAPHabitat System DAPH 4 1

The International EPD System IES 500 179

The Norwegian EPD Foundation NEF ~94 19

The Spanish Association for Standardisation and Certification AENOR 71 4
Total 4888 318

5.2 Quantification of the EPDs per country

Table 3 shows the results obtained by mapping the diffusior of t*~ EPDs released by Europe-based
program operators. Even if our study is focused on Eurc, au programs, some EPDs they have
released are spread outside Europe; for instance, in Arg.~*.a, Australia, Brazil, Canada, India,
Japan, Malaysia, Mexico, New Zealand, Qatar, Russ.~ Singapore, Thailand, United Arab Emirates,
and the United States. In total, the EPDs that b.lc 1g 10 companies outside Europe are 222 and
represent 5% of the total collected EPDs.

Most EPDs belong to French (1,794) and Germ.: companies (1,134) — they cover 60% of the total
EPDs identified — followed by Nor vegian zompanies (320). These EPDs belong to companies
located in countries with national r ;og am operators, namely PEP and FDES in France, IBU and IFT
in Germany, and NEF in Norw ‘v. Italian companies follow with 267 EPDs; however, even if Italy
has a national program oper.co: it has been recently developed and contributes only to 10 EPDs. On
the contrary, Spanish ¢~ mpan..~ present 185 EPDs even if two Spanish program operators are

identified (AENOR and D. Pc . The results presented in this Section are discussed in Section 6.2.
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361  Table 3 Mapping of the EPDs released by Europe-based program operators

Country N. of EPDs %
Argentina 12 0%
Australia 35 1%
Austria 64 1%
Belgium 121 2%
Brazil 16 0%
Bulgaria 1 0%
Canada 7 I%

Croatia 1 9y
Czech Republic 24 0%

Denmark 81 2%
Finland 27 L
France 1794 37%
Germany 1134 23%
Greece 8 0%
Hungary : 0%
India & 0%
Ireland / 0%
Israel 4 0%
Italy a7 5%
Japan 1 0%
Latvia 13 0%
Liechtenstein 2 0%
Lithuania 5 0%
Luxemburg 14 0%
Malays’a 3 0%
Mexico 4 0%
Netb .rlards 162 3%
New “e‘.and 2 0%
Norway 320 7%

1 'and 36 1%
Portugal 19 0%
Qatar 1 0%
Romania 8 0%
Russia 5 0%
Singapore 1 0%
Slovenia 8 0%
Spain 185 4%
Switzerland 44 1%
Sweden 130 3%
Thailand 2 0%
Turkey 90 2%
United Arab Emirates 2 0%
United Kingdom 103 2%
United States 124 3%

362
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Figure 1 shows the results regarding the languages used in identified EPDs. A total of 2,117 EPDs
were written in English and 566 were in two languages including English. Fev ¥PDs were written in
more than two languages. Overall, the EPDs written in English cover 55/ «f all EPDs identified.
This means that 45% were written in a local language.

Table 4 shows the results regarding the languages used in PCRs. M ost spe.ators elaborate PCRs in
English or two languages (German/English or French/En :slish), covering 287 documents,
approximately 90% of the total PCRs published. However, ~uine operators, even recently founded
ones, only use the local languages such as German, French, Spari<’,, or Italian (Table 4), limiting the
diffusion of the rules included in PCRs and thus hindering harr onization, as highlighted by Minkov
et al. (2015).

It is important to highlight, that even if some oy »ra: ... make use of PCRs only in English, some
related EPDs are written in local language. This s “he case for instance of 8§ EPDs released by EPD-
DK, 5 EPDs by MRPI, 1 EPD by CENDEC, 1 =PD by IES, 5 by ITB and 3 by NEF. There are also
several EPDs written in local language s which are released by program operators which make use of
PCRs in local languages, for instan‘ e 1° Ervs by BMT, 71 by AENOR, 9 by DAPc, 220 by IFT and

1 by EPDL.

Figure 1 EPDs identified by ti.. main language
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Table 4 Languages used in PCRs

Program Operators

Language used in PCRs

AENOR Spanish
BMT German
BRE English
CENDEC English
DAPc Spanish
IES English
EPDI Italian
EPD-DK English
EAA Englist
FDES French and Frenc */Englis 1
IBU Germar cuglish
IFT Ge ™
ITB L. ~lisl,
MRPI Englis
NEF L.~ sh
PEP Fren. ~/English
PE English
ZAG EPD English
DAPH U aglish and Portuguese

5.3 Quantification of the EPDs releas:d by sectors

The number of EPDs per program operato. associated with different UN CPC codes is reported in
Table 5. A total of 43 EPDs bel yng tv ~ ction 1 - ores and minerals, electricity, gas, and water; 310
EPDs to section 2 - food pro-icts, beverages, tobacco, textiles, apparel, and leather products; 1,995
EPDs to section 3 - other u. sportable goods except metal products, machinery, and equipment;
2,399 EPDs belong to sc **'on ¢ - metal products, machinery, and equipment; 132 EPDs to section 5 -
constructions and ¢ wmstruc ion services; one EPD belongs to section 6 - distributive trade services;
accommodation food, and beverage services, and to section 9 -community, social, and personal
services; anc ~=ven £PDs belong to section 8 - business and production services.

Some program ¢ rerators are active only for one UN CPC sector. For instance, Bau EPD, CENDEC,

DAPc, ITB, PE, ZAG EPD, and DAPH are active only for section 3, and EAA for section 4. The
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section for which almost all the program operators released at least one EPD is section 3, followed by

section 4 because of the large number of construction products, mainly covered by these sections.

Sections 6, 8, and 9 are presented only in EPDs released by IES, which is the ~rogram operator that

embraces all the sections identified.

These results are in line with those presented by Hunsager et al. (2014), were 5 ‘ction 4 is the section

with most EPDs, followed by section 3.

Table 5 EPDs released by program operators and UN CPC ser.un

UN CPC -ectic~~
Program Operators Total %
1 2 3 4 5 6 8
AENOR 44 27 71 1%
BMT 14 14 0%
BRE 1 14 25 40 1%
CENDEC 7 17 0%
DAPc 17 17 0%
IES 23 90 108 64 129 1 7 1 500 10%
EPDI Z 1 10 0%
EPD-DK 10 12 0%
EAA 15 15 0%
FDES 7 13 433 38 491 10%
IBU 207 619 518 1347 28%
IFT 150 77 227 5%
ITB 28 28 1%
MRPI 7 81 5 1 94 2%
NEF 346 45 1 394 8%
PEP 6 1576 1582 32%
PE 23 23 0%
ZAG EPD 2 2 0%
DAPH 4 4 0%
Total 43 310 1995 2399 132 1 7 1 4888
% 1% 6% 41% 49% 3% 0% 0% 0%

Products of Sc-don 1 are labelled quite uniformly by French, Finnish, Spanish, Swiss, Swedish,

Italian, Norwegian, UK, and German companies and products of Section 2 are mainly labelled by
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Italian companies (90 EPDs), followed by German companies (68 EPDs). Products of section 3 and 4
are labelled mainly by French and German companies. In particular, the products of section 4 mostly
belong to French companies, due to the PEP operator which is significantly ‘.~tive in the electronic
sector (total of 1,317 EPDs). Products of section 5 and 9 are largely labe’iea by Italian companies,
which are also prevalent relative to the products of Section 8 and 9.

Regarding the type of products for which the EPDs are published th : mr st, Jor Argentina, Australia,
Brazil, Canada, Czech Republic, Greece, Israel Latvia, Lithvania, *.uxemburg, Poland, Russia,
Slovenia, Spain, Turkey, UK, and Ireland, the most labelle. proaucts belong to the construction
sector. The products of this sector are also the most l.“elle? .n other countries. For instance,
insulation products are the products labelled the most 1. Bels.um; wood-based panels in Austria;
floor covering and building boards in Denmark; doc. - aiuu windows in Finland, Sweden, Switzerland,
and the United States; adhesives and coatings in «+en ....y; concrete in Norway; and floor coverings
in the Netherlands and Portugal. The constr.-u.n products are the most labelled ones for all
countries analysed except for Italy, which preoents the majority of EPDs for food and agriculture
products and France, which has the majoity of labels for the electronic products. The results

presented in this Section are discus<ed i1 Section 6.3.

6 Discussion

The discussion section 15 st ~tured as follows. Section 6.1 is about the total number of EPDs
identified in this study; sc--ior 6.2 deals with the mapping of the identified EPDs per country and the
presence of a NAP nd me 1datory rules; Section 6.3 concerns the EPDs by sector and GPP sectors

covered by NAT s.

6.1 Discussion ¢~ the extension of EPDs diffusion
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The obtained results showed that the total number of valid EPDs released by European program
operators was 4,888 in 2016, namely 150% higher than 2013 and higher than the total number of
valid EPDs in the world in 2013 (3,614) quantified by Hunsager et al. (2014).

This significant spread was mainly due to the growth of two program opc -ators: i) PEP, which
presented 407 declarations in 2013 and 1,582 declarations in 2016 and 1., TBU, which presented 408
declarations in 2013 and 1,347 declarations in 2016.

The official registration process within PEP started in the end c. 2011 (Vital et al., 2012) and year
after year PEP has published a set of PSRs - there was only c..c PSKs 1n use in 2013 and 11 PSRs in
2016. In parallel, IBU has grown and become the main pro.-am -~ crator for construction products in
Europe. This great development mirrors the develeomic~t c. the interest of companied of the
construction sector, as discussed in paragraph 6.3.

On the other hand, within the 4,888 EPDs iden. tier .. this study, just a very small number was
released by the two more recently established ~m.>ramme operators: EPDI, founded in 2015, has
released 10 EPDs and RTED/RTS, launched .~ 2016, none. This shows that a higher number of

program operators does not lead to a si znifica 't increase of EPDs, necessarily.

6.2 Discussion on the EPDs pe' counu.y

The obtained results show * ~t most EPDs belong to companies located in France (1,794) and
Germany (1,134), namel" tw. countries with two national program operators, PEP and FDES in
France, IBU and IFT in - me 1y. This shows that a high interest of the companies in EPDs leads to a
market developmen of pro ram operators.

There is a discr ;pancy between the results obtained in this study and the results obtained by Ibanez-
Forés et al. 2°1A). which reported that the Countries with the highest number of EPDs was Italy
followed by Swe 1en and Switzerland. This is due to the fact that Ibafiez-Forés et al. (2016) focused

on IES and neglected the other European programs.
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The obtained results also show that 45% of analysed EPDs are written in local languages highlighting
the fact that a great number of EPDs are developed for national market or national tenders.

Thus this study allowed highlighting these two main points: 1) there is a highs - diffusion of EPDs in
countries hosting one or more program operators and so the need for mec e » PDs in a country can
lead to the presence of more than one program operator and 2) severa. EPL. are written in local
languages highlighting their utilisation for national or local market, .nd .aticnal tenders. This shows
that several company are not ready or not interested in internatior 4l tenc =rs.

Table 6 cross-references the national situation in terms o” preseuce of NAPs, year of release,
presence of mandatory rules (EC, 2018c) and the numbei ~f EPT s found thorough our study. It is
possible to distinguish two main groups of countries: ¢otri-s without EPDs and countries with
EPDs. The countries without EPDs present the fol! wiug situations: they have not a NAP in force
(Estonia); they have a recent NAP in comparison viu ... situation mirrored in our study (Malta and
Slovakia); or they have a NAP but no EPDs (Cy . ). This reveals that companies in these countries
are in line with the institutional situation and u 2t they are not ready for GPP in terms of EPDs, but
also their countries have not embr-ced y>t the principles and recommendation of European
Commission. Thus, this study rev:als coriespondence between market situation and institutional
situation towards GPP policies.

On the other hand, the cour’.’=s with EPDs present the following situations: they have a NAP in
force but no mandatory r-les; . ~2y have both a NAP and mandatory rules; they have no NAP.

The countries which ha,- a M AP in force but no mandatory rules are Ireland, Latvia, Lithuania,
Poland, Portugal, S veden nd the UK. The number of EPDs in these countries show that there are
several compan es reac v for GPP and which are ahead future possible legal requirements; except for
Ireland and ".2*mania for which the number of EPDs is very limited. The countries which have a
NAP and also n. ndatory rules are Austria, Belgium, Bulgaria, Croatia, Czech Republic, Denmark,
Finland, France, Germany, Italy, the Netherlands and Norway, representing 79% of the total EPDs

23



488

489

490

491

492

493

494

495

496

497

498

collected in our studies. The number of EPDs in these countries shows that there are a great number
of companies ready for GPP and which are in line or ahead legal requirements; except for Bulgaria
and Croatia where the number of EPDs cannot be considered related to GPP (' *st 1 EPD) and Czech
Republic, which presented a NAP in 2017, one year later the collection ¢ th ' EPDs for this study.
Thus, this study reveals correspondence between the presence of a NAP \.“th p. aciples towards GPP
and the spread in the market of environmental labelling.

The countries without NAP are Greece, Hungary, Luxemburg ar d Ror. ania, which demonstrate that
even without a national policy on GPP some companies hav. he uerest to develop EPDs to meet

market needs.

Table 6 National situation about GPP by country (EC Zu1ov) and number of EPDs by country

Country NAP in force (Yes/No) Year of NAP h'anc auiy rules EPDs

Austria Yes 2010 Yes 64
Belgium Yes 2009 Yes 121
Bulgaria Yes 2014 Yes 1
Croatia Yes 2015 Yes
Cyprus Yes 200, No 0
Czech Republic Yes 2017 Yes 24
Denmark Yes 201. Yes 81
Estonia No No 0
Finland Yes “I13 Yes 27
France Yes 2007 Yes 1794
Germany Yes 2008 Yes 1134
Greece Nc - No 8
Hungary To - No 1
Ireland Yes 2010 No 4
Italy Yes 2008 Yes 267
Latvia Ye: 2015 No 13
Liechtenstein ne - na
Lithuania Yes 2015 No
Luxemburg No - No 14
Malta Yes 2015 No 0
Netherlands Yes 2003 Yes 162
Norway Yes 2007 Yes 320
Poland Yes 2007 No 36
Portugal Yes 2016 No 19
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Romania No - No 8

Slovakia Yes 2016 No 0

Slovenia Yes** 2009 Yes 8
Spain Yes 2008 Yes* 185
Switzerland na - na 44
Sweden Yes 2017 No 130
United Kingdom Yes 2011 No 103

6.3 Discussion on the EPDs released by sectors

The obtained results show that the construction products anu the :lectronic products are the most
labelled products in Europe. This study also shows tha. the Ul CPC sections with most EPDs are
section 4 and 3 which cover the largest number of ~oret ction products. Several obstacles were
encountered in the definition of the UN CPC sec ..~ 2na this fact emphasizes the need of a shared
classification system to develop a clear strucio fo. mapping products, as already highlighted by
Ingwersen and Stevenson (2012).

Based on the results discussed in Table o ai. ! Section 6.2, it is possible to cross-reference the criteria
covered by GPP and the sectors whi h the " Ds belong to, focusing on the countries for which it has
been revealed a correspondence "setw. n .he presence of a NAP and the EPDs in order to understand
whether the sectors covered bv the £.7Ds correspond to the sector covered by GPP criteria. Table 7
shows the product sectors cu ~ red by the EPDs analysed through our study (second column) and the
answer to the question ‘Ar:th- product sectors of EPDs covered by national GPP?” (third column).
The answer is give 1 cross referencing the EPDs sectors with the sectors reported in EC (2018c).
Table 7 shows tiat fo- the majority of the analysed countries, the product sectors covered by EPDs
correspond tn the scewors covered by GPP criteria. In some cases, the correspondence is complete, in
other cases the “orrespondence is partial, in the sense that GPP criteria cover more product sectors

than EPDs.
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With reference to the construction sector, which is the sector covered the most by EPDs and GPP
criteria, the significant diffusion of EPDs is associated with the following reasons: a) the GPP criteria
for the categories “office building design, construction and managemer.” and “road design,
construction and maintenance” consider EPDs as a proof that the goods or ,up lies correspond to the
required environmental characteristics and thus companies are encourage.' to acvelop EPDs; b) there
are national regulations for public tenders which require labels as aea'. 0. proof of environmental
features of products; ¢) EPDs contribute points under some rati'.g sys »m of the building sector, as
highlighted by Gelowitz and McArthur (2016).

With reference to the electronic sector, the great diffusion ¢  EPIMe mainly released by PEP, is due to
the fact that PEP program operator was developed by elec.-ical .ndustry stakeholders, on a voluntary
basis and its role is to elaborate suitable reference wcwucnts concerning electrical and electronic

products (Hassanzadeh et al., 2013).

Table 7 Analysis of the product secto s cove-ed by EPDs and correspondence with sectors covered

by GPP criteria
A : 5
Country Product sectors cov red by Ei Ds Are the product sectors of EPDs covered by national GPP?
(Yes/No)
Austria Construction pro-ncts Yes

Construction r .odu ts and plastics

Belgium product (non-c. ¢ ruction) Yes (construction); No (Plastic product)
Denmark Constructi a produc.., No

Construc ‘on - rodv _ts
Finland Wood and pa, ~r - roduct (non- Yes (construction); No (Wood)

const action’

Cons ruction 1 roducts
France . Yes
Electro.. '~ = uducts
7_onstru “tion products

i ; Yes
lectrons . products

Germany
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Construction products
Electronic products
Food and agricultural products
Fuel and chemical products
Glass and plastico (non-
Italy construction) Yes (except for some products)
Laboratory facilities
Machinery
Textile and leathers
Wood and paper (non-
construction)
Latvia Construction products Yes

Construction products

Fuels and chemical products
Construction products
Forniture

Netherlands Yes (construction); No (fue.. < .aemicals)

Norway Yes

Poland Construction products Yes

Construction products
Metal products

Slovenia Construction products Yes

Construction products
Metal products
Food and agricultural products
Forniture
Fuels and chemical products
Transport
Construction products
Electricity
Sweden Machinery Y (v nsuuction)
Services
Fuels and chemical products
Construction products
United Kingdom Electric products Yes (construction)
Wood

Portugal Yes

Spain Yes (constructio. transport, forniture)

7 Conclusion

This study explored the v lid .ype III labels presented on the websites of the European program
operators between Sept mb .r ard December 2016 with the aim of investigating to what extent EPDs
were spread, identif,ing v-hich were the Countries with the greater number of EPDs years later the
publication of I'..ective 2014/24/EU and exploring whether the market is ready to fulfil the
environmental re. vireents of Directive 2014/24/EU.

The identified .7 ’Ds were quantified and classified by the program operator and the UN CPC section,

by country cross-referencing with the UN CPC section, and by the language used in EPDs and PCRs.
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In total, 4,888 EPDs were collected, showing that the total number of valid EPDs released by
European program operators was 150% higher than 2013, and mirroring the growth of interest of the
companies toward the EPDs.

The obtained results also show that:

- It is possible to distinguish two main groups of countries in Eurc,: co 'ntries without EPDs
and countries with EPDs. With reference to countries withe at F2Ls, this study reveals that
companies in these countries are in line with the institut onal < 'tuation and that they are not
ready for GPP in terms of EPDs, but also their countri .5 have not embraced yet the principles
and recommendation of European Commission. W*h refo~_nce to countries with EPDs, this
study reveals that there are several companies rea:” for GPP and which are in line or ahead
legal requirements and that there is corres; -uucucc between the presence of a NAP with
principles towards GPP and the spread in 1. € 1 w...et of environmental labelling.

- The product sectors covered by EPDs coricmnond to the sectors covered by GPP criteria. In
some cases, the correspondence is con,lete, in other cases the correspondence is partial, in
the sense that GPP criteria cove. morc oroduct sectors than EPDs.

The main limitation of this study v as *he assignment of the UN CPC code to the products because
only some of them included the code 1.. .he content of the declaration. The codes were hypothesized
based on the descriptions -.~orted in the declarations and on the related PCRs, limiting the
appropriateness of our clzssitic~tion. This limitation can be overcome by making the identification of
the UN CPC sections, wi.~ h th ¢ labelled products belong to, mandatory in PCRs and EPDs.

Another limitation is due to the fact that 4% of the EPDs included in this study were not
downloadable ( 07 of ®EP and 94 of MRPI) and preventing the collection of some details, namely
the language .-~4 and the reference PCR used to develop the EPD. This information was useful to

classify the proa. ct in the UN CPC section.
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A difficult step in the development of this study was to understand the content of the EPDs because
they were often written only in local languages.

A further development of this study will be the investigation of each national 1.-v which regulates the
green public procurement in order to verify whether they make referenc: t© EPDs also for other
products sectors besides the construction sector and whether the numc >+ o1 ZPDs per sector can

mirror the national requirements of public tenders.
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Figure 1 EPDs deniied by the main language
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730  Highlights:

731 - The diffusion of EPDs, which are type III labels, was analysed

732 - The EPDs emitted by Europe-based program operators were studied

733 - The EPDs were cross-referenced with GPP actions plans and critc -ia
734 - Construction products and electronics are the most labelled produr o
735 - The countries with greater number of EPDs are France anc germany
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