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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

This document outlines the requirements for sustainable tiles and installation materials including
environmental, economic and social criteria, in order to:

— promote the development and use of sustainable ceramic tiles and installation materials;

— guide all stakeholders in environmental responsibility throughout the supply chain for tiles and
installation materials;

nrawvwdaeaxzarifiobhla racoieon o biln o ot oo fi oo oo o ar-dacign nrafaccinnalc t t
k_ll UviddLU d VvirIliiduIiItv 1vcouvuuIrccue 11Ul LvIIc l.ll \PAv e ey 9 Jl.l\.r\'lll\fu\-l\.lll AT 1UI1 u\,oAsxx l.ll JICLOOIVUIIALIO, Y on rac Ors

and consumers to identify sustainable tiles and installation materials;

— |increase the value of sustainable tiles and installation materials throughout the|supply chain by
creating greater market awareness and demand.

Thif document provides a system for sustainability assessment of products’throughouf their life
cycle using qualitative and quantitative indicators for environmental performance and for| social and
ecopomic responsibility pertaining to the design, manufacture, installation, and use of cerjamic tiling
systems. This document is focused on ceramic tiles, as part of the tiling-system.

Thif document can be used to assess the sustainability performance of the product of intereft.

Evalluation schemes, taking into account the materials mentioned in the product standardg, to enable
conjparability of the results of assessment, are part of thissxdocument.

© IS0 2021 - All rights reserved v
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Ceramic tiling systems — Sustainability for ceramic tiles
and installation materials —

Part 1:
Specification for ceramic tiles

1
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manufacturing, use and end-of-life management.
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san
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ISO
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Scope

5 document specifies sustainability requirements together with assessment methods and
bmes for ceramic tiles.

' document includes relevant criteria across product life cycle from raw materi

Normative references

following documents are referred to in the text in suc¢h“d way that some or all of th
Stitutes requirements of this document. For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

13006, Ceramic tiles — Definitions, classificationycharacteristics and marking

14024, Environmental labels and declarations — Type I environmental labelling — Pri
redures

14025, Environmental labels and declgrations — Type Il environmental declarations — Pr
Cedures

16000-3, Indoor air — Part 3%Détermination of formaldehyde and other carbonyl compoun
ind test chamber air — Active sampling method

16000-6, Determination of volatile organic compounds in indoor and test chamber ai
pling on Tenax TA serbent, thermal desorption and gas chromatography using MS or MS-FII

16000-9, Indoor air — Part 9: Determination of the emission of volatile organic comp
[ing products.and furnishing — Emission test chamber method

16000k}, Indoor air — Part 11: Determination of the emission of volatile organic comp
fing products and furnishing — Sampling, storage of samples and preparation of test specin

evaluation

hl through

bir content
pplies. For
[s) applies.

hciples and
nciples and
s in indoor
I by active
D

bunds from

bunds from
nens

ISO

21930 Sustainahility in huilfiingc and civil engineering waorks — Care r'ulpcfnr environme

tal product

declarations of construction products and services

3

For

Terms and definitions

the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/
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3.1 Sustainability

3.11

environme

ntal sustainability

state in which the ecosystem and its functions are maintained for the present and future generation

3.1.2
economic
ability to p

sustainability
rovide sustainable, successful places in an economic context

Note 1 to entry: Economic considerations include employment, competitiveness, wealth and distribution, welfare,

accounting

3.1.3
social sust
ability to p|

Note 1 to

infrastructyre to support social and cultural life, provides social amenities, systems for ¢itizen engagement

spaces for p|

3.14

LCA

life cycle 3
systematic
life cycle

EXAMPLE

3.2 Envi

3.2.1
environm

ind regulation.

ainability

rovide sustainable, successful places in a social context

entry: Social sustainability combines design of the physical realm with design of the w

eople and places to evolve.

ssessment

Period from installation to uninstalling.

ronment

ent

evaluation of the environmental impact (3.2.3) of a product(s) that includes all stages o

rld,
and

f its

surroundings in which an organization operates, including air, water, land, natural resources, flpra,

fauna, huni

ans and their interrelationships

Note 1 to enftry: Surroundings in this context extend from within an organization to the global system.

[SOURCE: I

3.2.2
environm
element of
(3.2.1)

[SOURCE: I
3.2.3

environme

SO 14001:2015, 3.2.1,. medified — Note 2 to entry was removed.]

bntal aspect

SO 14001:2015, 3.2.2, modified — The notes to entry were removed.]

an organization’s activities or products or services that can interact with the environment

ntal impact

any change to the environment (3.2.1), whether adverse or beneficial, wholly or partially resulting from

an organisa

[SOURCE: 1

tion’s environmental aspects (3.2.2)

SO 14001:2015, 3.2.4]
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3.3 Materials input

3.31

raw material

basic material that can be converted by processing or manufacturing, or a combination of both, into a
new product

Note 1 to entry: A raw material may be virgin, recycled, harvested, extracted, recovered, or manufactured when
used as an ingredient in a new material.

3.3.2
in:}i{genous Traw material

raw material (3.3.1) that is recovered, harvested, or extracted within an 800 kmrradius of the
manufacturing site

Notg¢ 1 to entry: Where materials are transported by water or rail, the distance to the manufacturipg site shall
be determined by multiplying the distance that the materials are transported by watererrail by 0,23 and adding
thanumber to the distance transported by means other than water or rail.

3.3{3
fresh water
surface water and groundwater withdrawn for manufacturing use

3.3j4

padkaging material
any| material intended for presentation to a consumer that is used for the containment, protection,
handling, or preservation of a product

Note 1 to entry: Included tools in a kit or parts of thé\packaging that are used directly in the c¢mbining or
instpllation of the product shall be excluded from thisdefinition.

Not¢ 2 to entry: Shipping material (3.3.6) is not considered to be packaging material.

3.3]5
primary packaging
any|lmaterial that first envelops and holds the product of interest (3.5.2)

Notg 1 to entry: It is intended tg be the smallest unit of distribution or use and is the package whicl} is in direct
confact with the contents.

Not¢ 2 to entry: For ceramic tiles (3.5.1) the primary packaging is restricted to the following matefials: paper,
cardboard or corrugate.

3.3l6

shipping material
any|materialthat is used for the containment, protection, handling, or preservation of a prqduct while
en 1joute from one location to another that is generally not intended for presentation to a corlsumer

EXAMPLE Pallet, industrial carton, banding, freight panels, wood/lumber bracing, etc.

3.4 Sustainability management

3.4.1

energy efficiency management system

EEMS

procedures to monitor, control, evaluate and improve the performance of the used energy

3.4.2

environmental management system

EMS

procedures to monitor, control, evaluate and improve the organization environmental performance

© IS0 2021 - All rights reserved 3
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3.4.3

health and safety management
procedures to monitor, control, evaluate and improve the system performance as regards health and

safety
3.4.4

environmental product declaration

EPD

standardized and LCA (3.1.4) based tool - type III environmental declaration - to communicate the

environme

ntal performance of a product or system

3.4.5

type Il env
LCA (3.1.4)
within a s

3.4.6
certified
product or
relevant st

3.4.7
certificati
third-party

3.4.8

maintenance

service
actions wh
perform its

3.5 Products and production

3.5.1

ceramic ti
ceramic sy
unglazed f
to produce

3.5.2
product of
single prod
impacts (3.

Note 1 to eptry; In~case of product specific environmental criteria a “worst case scenario” analysis of a si
Yy y

product ma

le

ronmental label
based label which identifies products or services proven environmentally preferable-ove
ecific product or service category

management system that is certified by a certification body (3.4.7),An accordance with
hndard

pn body
r conformity assessment body operating certification schemes

ich have the objective of retaining or restorihg a product in or to a state in which it
intended function

rfacing unit, usually relatively thin in relation to facial area, having either a glazed

specific physical properties and characteristic

interest
uct or line ofproducts with homogeneous technical characteristics and equal environme
2.3) and petformances

F suffice to extend the boundaries of the product of interest to be representative of the facility’s ey

rall,

the

can

| or

hce and fired above redheat in the course of manufacture to a temperature sufficiently high

htal

hgle
tire

production

3.543).

3.5.3

production
industrial processes involving steps resulting in the manufacture of products or items

3.5.4
transport
movement

of goods [e.g. products, raw materials (3.3.1)] from one location to another

© ISO 2021 - All rights reserved
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3.6 Waste materials

3.6.1

post-consumer material

waste material generated by households or by commercial, industrial and institutional facilities in their
role as end-users of the product, which can no longer be used for its original intended purpose

3.6.2
pre-consumer material
material, solid and/or liquid, diverted from a waste stream generated by the manufacturing process

Note 1 to entry: Reutilization of materials (i.e. rework, regrind or scrap generated in a process that,ddes not enter
the vaste stream and that is capable of being reclaimed within the same process that generateddt) i excluded.

3.6{3
reclaimed waste
wagte, scrap material, or water generated during manufacturing processes that,“in lieu of flisposal, is
capfured and reused to manufacture more of the same product

3.6{4
waste water
liguid waste resulting from industrial processes, including but not-hecessarily limited to wlater mixed
with raw materials (3.3.1), contact cooling water, condensing waters, and water that comeq in contact
with process materials, products or by-product, but excluding sanitary sewage, cafeterias) irrigation,
stom water runoff

3.65
waste water discharged
profluction (3.5.3) waste water (3.6.4) generated in\thie manufacturing process, that is dischdrged in the
extérnal environment (3.2.1)

Notg 1 to entry: The waste water can be dischafged, for example, to publicly owned treatment workg (POTW).

3.6/6
waste management
collection, transport (3.5.4), proeessing, recycling or disposal, and monitoring of waste matejrials

3.7| Health and safety

3.77.]1

hazard
soufce, situatiomy or act with a potential for harm in terms of human injury or ill health (3.7.3), or a
conpbination of'these

3.7.2
hazard identification
pr(ﬂ:ess of recognizing that a hazard (3.7.1) exists and defining its characteristics

3.7.3

ill health

identifiable, adverse physical or mental condition arising from and/or made worse by a work activity
and/or work-related situation

3.74
safety in use
level of risks associated with the installation and use of the products

3.7.5
sanitary employers' control
surveillance program including generic or specific medical check-up, according to risk assessment

© IS0 2021 - All rights reserved 5
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4 Symbols and abbreviated terms

4.1 Symbols
Symbols Description Units
Ayye arithmetical average
Ay exposed surface area of the test specimen in the chamber m?

Cp estimated emission concentration within the context of a building ug/m3
Chp HE concentration in the i-th chimney stack mgI/Nm3
CpMLi is the PM concentration in the i-th chimney stack mg/Nm?3

measured concentration of the target VOC, formaldehyde or other 3

Ct carbonyl compound ug/m

corresponding measured concentration in the chamber operating 3
€ without a test specimen hg/m
c fuel consumption (annual) (GJ/year, T]/y4ar,
or Sm3/year

Cry specific fresh water consumption (L/mZ2 or L/1)
Fgla area-specific emission factor ng m=2 h-1
F, ;eril(l)sts}ll(;r;{z;:gcs);}cl)g?e pollutant “j” (PM, HF) through emissions (g/m? or g/ks
Fylq normalization factor 1 GJ/m?
Fylo normalization factor 1G]/t

Fy process waste recycle/reuse factor %

Fgde normalized specific fuel consumption factor adimensiondl
I qu.amtity of indigenous raw materials in the body of the product %
of interest
M dst post-consumer material input kg
M} pre-consumer material input kg
P quantity of indigenous raw materials in the body of the product ke
of interest

12 body of the'product of interest kg
Pyl annual-ceramic tile production mZ2/year

P, annual ceramic tile production t/year

Py annual production water utilized L/year
Pup annual production waste water discharged L/year

q, area specific air flow rate m/ h

Q vohtrmeflowrateof the+thchimmeystack N

Re recycled a_nd/or reclaimed waste content in the body of the %

product of interest
R post post-consumer recycled content %
R¢ pre pre-consumer recycled content %
Ryc reclaimed waste content
Rye recycled materials content of packaging materials %
R, reclaimed waste input kg
Sea sustainability rating %
t operation time of the i-th chimney stack h/year
6 © IS0 2021 - All rights reserved
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Trwe total fresh water consumption L/year
Tew total grinding water kg
Trum total raw materials used in the product of interest kg
Vi voluntary pass/fail requirements (V1)
v, voluntary multirating managerial requirements (V2)
v voluntary multirating quantitative and performance require-
ments (V3)
wp total process wastes produced in the production unit of interest t/years
Wy waste water discharge %
4.2| Abbreviated terms
For|the purposes of this document, the following abbreviated terms are used:
Abbreviated terms Description
EEMS energy efficiency management system
EMAS eco management and auditidg scheme
EMS environmental management'system
EPD environmental productideclaration
HF hydrogen fluoride
LP gas liquefied petroleum gas
M mandatory-réquirements
NCV net calorific value
Nm3 cubicmeter of gas measured in Normal conditions (T =273 K,
p=:101,3 kPa)
PM particulate matter
POTW publicly owned treatment works for waste water
PPE personal protective equipment
RCS respirable crystalline silica
SDS safety data sheet
¢m3 cubic meter of gas measured in Standard conditions (T = 298 K,
p=101,3 kPa)
V1 voluntary pass-fail requirements
V2 voluntary multirating managerial requirements
va voluntary multirating quantitative and performance re¢-
) quirements
VOC volatile organic compounds

5 Principle criteria for sustainable products

5.1 General

The criteria are based on the “three pillar model” of sustainability: environmental sustainability,
economic sustainability and social sustainability, as stipulated in the World Summit Conference 2005.

© IS0 2021 - All rights reserved 7
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Environmental sustainability, economic sustainability, and social sustainability criteria are detailed

in Tables A.1, A.2 and A.3, respectively, which report the requirements that shall be used for
sustainability assessment according to this document.

Two categories of requirements are adopted.

the

Mandatory requirements: PASS/FAIL requirements, whose compliance is a pre-requisite for a
product assessed as sustainable. No rating is acknowledged for products compliant with mandatory
requirements. If a product isn’t compliant with all mandatory requirements it cannot be classified as

sustainable.

Multirating, :
levels, awafded through a different ratlng All multirating, voluntary requirements require a mandat
minimum 100 % tier. The compliance level to multirating requirements contributes to the final ra
of the product, as specified in Clause 7 of this document.

The requirpments listed in Annex A, Tables A.1, A.2 and A.3, are marked with the same@umbers use]
Clause 6, and are classified according to the type:

M = mandatory requirement;

Vi = voluntary pass/fail requirements;

V2 = voluntary multi-rating managerial requirements;

V3 = voluntary multirating quantitative and performance requirements.

Reference fo this classification of sustainability requirements‘will be made in Clause 7.

5.2 Environmental criteria

The environmental criteria are (see Annex A, Table-A.1):

— raw mapterials;

— manufpcture;

— distribution and installation;
— use;
— end of [life;

— produgt environmental mark/labelling.

Fent
ory
[ing

d in

5.3 EcoIIomic and functional criteria

The economieand functional criteria are (see Annex A, Table A.2):

— product quality,
— performance level, and

— fitness for use.

5.4 Social criteria

The social criteria are (see Annex A, Table A.3):

— health and safety in manufacture;

— health and safety during installation;

8 © IS0 2021 - All rights reserved
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health and safety in use.

Assessment

General

This clause describes the criteria and defines the requirements for the evaluation of sustainable
ceramic tiles.

nANNne able and Ner m

and/or calculation methods, and the units of measurementiar

ra

ndatory or

multirating), the test m e indicated
for feramic floor and wall tiles.

6.2 Environmental criteria

6.2/1 General

The environmental pillar requires the protection of the environment and-the preservation of resources,
with the implementation of good operational practices. In the domainof ceramic tiles, sugtainability
megns optimized utilization of raw materials, including utilities* (water and energy), ps well as

opt
6.2

6.2

Mos
re-y

mized production and optimized transport.
2 Raw materials

2.1 General

t of the ceramic tiles are characterized by gecycling of waste materials of internal orig

Fin and the

se of waste of different external origins-in raw materials and bodies. The sustainabillity of this

recycling/re-use practice is based on both'the inertization potential of any given waste mpterial in a
ceramic matrix, and the associated saving of natural raw materials and reducing expenses| (economic
bengefit).

6.2{2.2 Requirements for the\evaluation

6.212.2.1 Materials recerds

Thg manufacturer shall maintain a list of all raw materials used in the manufacture of the product
of ipterest. The térm “all raw materials” includes just the raw materials going into the finpl product.

Mat

req
list

Cal

6.2

erials used fermaintenance or auxiliary purposes shall not be considered in the framew
lirementAt a minimum, the list shall report the name of each raw material and its in
bd in the'réspective safety data sheet (SDS).

ulation: the manufacturer shall give evidence of the availability of such records [YES/N

Fork of this
gredient(s)

0].

Mandatory requirement: YES

.2.2.2 Transport - Indigenous raw materials

The higher the amount of indigenous raw materials used to manufacture a ceramic tile product, the
lower the environmental impact of the transport of the raw materials from their extraction area to the
manufacturing site is. The parameter used to quantify this sustainability aspect is I [%], the incidence
of indigenous raw materials on the body of the product of interest. See Formula (1), Table 1 and A.2.

I=p;x 100 / p, )
where
© IS0 2021 - All rights reserved 9
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I  istheincidence of indigenous raw materials;
p; is the quantity of indigenous raw materials in the body of the product of interest, in kg;

p. s the quantity (weight) of the body of the product of interest, in kg.

Table 1 — Multirating requirements for indigenous raw materials

Rating (%) 100 110 120 130
References (%) 1<50 50<1<75 75<1<90 1290

6.2.2.2.3 |Recycled and/or reclaimed waste content

According fo this requirement, the higher the amount of waste materials in the product, the Higher|the
sustainability of the product of interest itself. The parameter used to quantify this aspectis R [%],{the
recycled and/or reclaimed waste content. See Formula (2) and Table 2.

This requifement can be applied only to fired products with a thickness higher thah 6 mm.

RC =R , post + % RC, pre + % RWC (2)

where

RC,post: Mpost x 1()()/(TRM + TGW);

R¢, pre F Mpre X 100/(Try + Tow);

Rwe Ry *100/(Try + Tow)s

R¢ s the recycled and/or reclaimed waste eontent;

R, post]s the post-consumer recycled content;

R¢, pre Is the pre-consumer recycled content;

Ry 1s the reclaimed waste content;

s the post-consumer{material input, in kg;

M s the pre-consunier material input, in kg;

Try  1s the total raw materials used in the product of interest, in kg;

Tew 1Is the total grinding water, in kg;

stthe reclaimed waste input, in kg.

Conservatively, a “worst case scenario” analysis of a single product with the lowest concentration of
recycled and/or reclaimed waste content may suffice to represent a facility’s entire production.

All materials shall be considered with the relevant content of humidity.

Table 2 — Multirating requirements for recycled and/or reclaimed waste content

Rating (%)

100

110

120

130

References (%)

3<R:<5

5<R;<15

15 <R <30

R.230

10
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2.2.4 Raw materials and outsourced services environmental buying agreement

The manufacturer of the product of interest shall have a written environmental policy declaration
with each immediate supplier of raw materials (which make up, in aggregate, 90 % of the weight of the
finished product) and with each provider of outsourced manufacturing and/or packaging services.

The written environmental declaration shall provide documentation concerning the following:

Compliance with environmental regulations: compliance declaration with the relevant environmental
national regulations and laws by each immediate raw material supplier, outsourced manufacturer and
packaging service provider is in compliance.

Where the immediate supplier is a distributor and not a producer, the provisions listed-abd
applied by the distributor to the producer of the supplied materials.

Cal

6.2

6.2

Thd
cha

6.2

6.2

The
tow
req

Cal

mamnagement system based oh documentation records (EMS) [YES/NO].

Opt
req

fulation: the manufacturer to give evidence of such records [YES/NO].

Mandatory requirements: YES

3 Manufacture

3.1 General

manufacturing process is commonly considered as the phase of the ceramic tiles life cyq
racterized by the most significant environmental impagt factors.

3.2 Requirements for the evaluation

3.2.1 Environmental management system (EMS)

implementation of an appropriate environmental management system is a fundan
ards sustainability. The existence @nd the operation of this system defines the complig
1irement. See Table 3.

rulation: the manufactureri\'shall give evidence of the implementation of an env

ionally, the EMS may) be developed pursuant to ISO 14001 [PURSUANT], with the]
1irements as follows:

documentationthat the manufacturer has evaluated the environmental aspects of its act
ISO 1400152015, 4.3.1);

established objectives to prevent pollution, and promote continuous improve
[S@.14001:2015, 4.3.3);

ve shall be

le which is

ental step
nce to this

ronmental

minimum

ivities (see

ment (see

e £ 4 1 pa | s £ - papy A | . L 1CO 14004 .00
PIUVISIUILS TUT CULIMT UL AITU T A HITCIIATILT UT THVITUIHIITIITAT UUCTULITIITS (STCT 10U 17UV L. LU ]

5, 4.4.5);

establishment, implementation and maintenance of a procedure for dealing with actual and potential
nonconformity(ies), including corrective and preventive actions (see ISO 14001:2015, 4.5.3).

Furthermore, the EMS may be certified by a certification body according to ISO 14001 or EMAS

[CERTIFIED].

Table 3 — Multirating requirements for EMS
Rating (%) 100 110 120 130
References YES PURSUANT CERTIFIED

© IS0 2021 - All rights reserved
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6.2.3.2.2 Energy efficiency management system (EEMS)

The implementation of an appropriate energy management system is a fundamental step towards
sustainability. The existence and the operation of this system defines the compliance to this
requirement. See Table 4.

Calculation: the manufacturer shall give evidence of the implementation and basic characteristics of
an energy efficiency management system based on documentation records (EEMS) [YES/NO].

Optionally, the EEMS may be developed pursuant to ISO 50001 with the minimum requirement of a
certified audit of heat fuel systems at least once every 5 years [PURSUANT].

Furthermclre, the EEMS may be certified by a certification body according to ISO 50001 [CERTIFIELD)].

Table 4 — Multirating requirements for EEMS

Rating (%] 100 110 120 130
References YES PURSUANT CERTIFIED

6.2.3.2.3 | Cogeneration or combined heat and power systems

The manuflacturer shall give evidence of the adoption/implementation ofumeasures aimed to incrgase
energy efficiency and to reduce specific energy consumption, in the\tnit in which the product(q) of
interest is [are) manufactured. See Table 5.

Calculati(;E: the manufacturer shall give evidence that at l€ast one cogeneration plant has Heen
installed and is in operation in the unit(s) in which the préduct(s) of interest is(are) manufactyred
[YES/NO]J.

Table 5|— Multirating requirements for cogeneration or combined heat and power systemis

Rating (%] 100 110 120 130
References NO YES

6.2.3.2.4 | Heatrecovery systems

The manuflacturer shall give evidence of the adoption/implementation of measures aimed to incrgase
energy efficiency and to reduce specific energy consumption, in the unit in which the product(q) of
interest is [are) manufactured:-See Table 6.

Calculation: the manufacturer shall demonstrate implementation of heat recovery systems in at l¢ast
30 % of kilps in whichthe product of interest is manufactured [YES/NO].

Table 6 — Multirating requirements for heat recovery systems

Rating (%) 100 1110 1120 1130

6.2.3.2.5 Renewable energy usage (solar, hydro-electric, wind, marine, or geothermal)

The manufacturer shall give evidence of the adoption/implementation of measures aimed to improve
the use of renewable energy sources, in the unit in which the product(s) of interestis (are) manufactured.
See Table 7.

Calculation: the facility, manufacturing line, or manufacturing process associated to the product of
interest shall utilize renewable energy (purchased or created on-site or off-site) for at least 10 % of its
electric energy or 10 % of its gas energy, or a combination of the two [YES/NO].
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Table 7 — Multirating requirements for renewable energy usage

Rating (%) 100

110 120

References NO

6.2.3.2.6 Fuel type used

130
YES

The facility(ies) in which the product(s) of interest is (are) manufactured shall only use fuel types

included in the following list:

— naturalgas:
£4S;

— |LP gas;
— |landfill generated methane;

— |bio-based fuel.

Calgulation: the manufacturer shall declare [YES/NO] (NO = use if different fuels, not inclfided in the

list].

Mandatory requirement:

YES

6.2{3.2.7 Specific fuel consumption for firing kilns

The ceramic tile manufacture is based on thermal processes, like spray drying of powderg, drying of
gregn ware and firing at relatively high temperature'of dried, glazed and unglazed tiles in kilns. The
prepent requisite consists in specific fuel consumption in the firing phases, the phase whg¢re most of
fuel consumption is concentrated. This requisite;is indicated as:

Fsp¢ = normalized specific fuel consumption factor (adimensional). See Formul and (4), and

Tables 8, 9 and 10.

Caltulation:

Table-8~— Measured, calculated and recorded data

Fu¢l (see 6.2.3.2.6) NCV (net calorific value)? UM
Nafjural gasb 48,0 TJ]/Gg
35,014 M]/Sm3
LP gas 47,3 T]/Gg
Lar}dfill generated methane 50,4 TJ/Gg
Biofbased fuel 50,4 TJ/Gg
a  |Commission Regulation (EU) N°601/2012 of 21 June 2012, on the monitoring and reporting of gregnhouse gas
emissions pursuant to the Directive 2003/87/EC. Annex 6 - Reference values for calculation factors.
b The following example calculations refer to natural gas.

Table 9 — Symbols and units for specific fuel consumption

Symbol UM
Annual fuel consumption Ce g GJ/year
e T]/year
Ct sm° Sm3/year
Annual ceramic tile production P m?/year
P, t/year

© IS0 2021 - All rights reserved
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Table 9 (continued)

Symbol UM
Normalization factor Fy 1 1 GJ/m?2
Fy o 1GJ/t
Fspc,sm = (Cr 6y / Psm)/ F,1 (3)
Fspe, o= (Ce gy / PI/ Fy, 2 (4)

where

Fspc oo 1S the normalized specific fuel consumption factor, calculated using the annual ceramidtile
production, expressed in m?;

Fsgc ¢ | 1s the normalized specific fuel consumption factor, calculated using the'anhual ceramidtile
production, expressed in t;

Ci g | isthe annual fuel consumption, in GJ/year;
is the annual ceramic tile production, in m?/year;
Fy 1 | isthe normalization factor, in GJ/m?;

Fy 2 | isthe normalization factor, in GJ/t.

Tabl¢ 10 — Multirating requirements for the specific fuel consumption for firing Kilns

References (%) 100 110 120 130
Fsec,om Fopc.sm > 0,16 | 0,162 Fgpsm > 0,12 | 0,122 Fgpe (1 >0,08 | Fope o < 0,08
Fgpc, ¢ Fspe > 8 8:2Fgpc, > 6 6 2 Fgpe > 4 Fspe (s 4

6.2.3.2.8 | PM emission factor through emissions into the atmosphere

Ceramic technology is a powder technology, with associated emission of particulate matter (PM) |nto
the atmosphere. A quite large paxt.of the total PM emitted is transported by the suction lines installled
in the mahufacturing sectiofis,”in order to reduce the risks of exposure to airborne particulftes
of the workers in the workinlg environment. The parameter used to quantify PM emission from|the
manufacture of the product of interest is the total PM emission factor, Fg py, which can be calculgted
with refergnce to the unit product expressed either in m2 or in t. Total PM concentration measurem¢nts
should be ¢arried oGtyin all the chimney stacks of the manufacturing line, with the method reported in
EN 1328441. For facilities that control particulate emissions from process equipment, the maximpum
PM concentration, based on pollution control equipment specifications, can be used in the formuld for
calculatinJemission factor. See Table 11.

Calculation: a reference is made to the “i-th” of the “n” chimney stacks of the manufacturing unit under
consideration, emitting into the atmosphere the pollutant “PM”.

Fg py =X (cppi X Q) % t; x 10°3) /P (5)
Fg py = X (cpm,i x Q5 % £ % 1073) /Py (6)
where
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cpy; isthe PM concentration in the i-th chimney stack, in mg/Nm3;
Q; is the volume flow rate of the i-th chimney stack, in Nm3/h;
t.

1

P

is the operation time of the i-th chimney stack, in h/year;
«m i the annual production of ceramic tiles, in m?/year;

P, is the annual production of ceramic tiles, in t/year;

103 is the conversion factor, in g/mg.

NOT

E1 Formula (5) is expressed in (g/m?) and Formula (6) is expressed in (g/t).

Table 11 — Multirating requirements

Rating (%) 100 110 120 130
References 7,5 < Fg py? <10 6 <Fgpy?<75 5<Fg py® 26 Fg pmi<5
(g/m?2) 19 <Fg, pMP 2,5 1,5<Fg P <19 1,25 < Fg PMb <15 Fg pm] = 1,25
(g/) 375 < Fg py® <500 300 < Fg py? <375 250 <¥g py? <300 Fg pu <250

95<FE’pr5125 75<FE’PMbS95 60<FE’PMbS75 FE,PMt <60
Ref¢rence can be made to the following manufacturing cycles of the productjof interest:

From raw materials to final product.

From shaping to final product.

NOT
accq

6.2
Thd

Fg yip emission factor of fluorine compounds as HF, which can be calculated with reference

pro
the
tha
per

Cal
con

E2 Incase of the complete cycle “from raw mate¥ials to final product”, the calculation does 1
unt any spray dry powder sold to a third party.

3.2.9 Fluorides emission factor from)firing emissions into the atmosphere
parameter used to quantify fluorides (HF) emissions from the firing of the product of
duct expressed either in m2yor-in t. HF concentration measurements should be carrie

control HF emissions from process equipment, the HF concentration or emission rate
mitted, can be used inmrthe formula for calculating emission factor. See Table 12.

Culation: a reference is made to the “i-th” of the “n” chimney stacks of the manufacturing
Sideration, emidtting into the atmosphere the pollutant “HF”.

Fe ur = 2 g x Q) % £ x 10°3) /P,

F e = 2 (cyp; x @ x ¢ x 10°3) /P,

ot take into

interest is
to the unit
l out in all

chimney stacks of the manufacturing line, with the method reported in ISO 15713. F¢r facilities

, as locally

unit under

(7)

(8)

where

cyp; is the HF concentration in the i-th chimney stack, in mg/Nm3;
Q; is the volume flow rate of the i-th chimney stack, in Nm3/h;

t.

i is the operation time of the i-th chimney stack, in h/year;

P is the annual production of ceramic tiles in m2, in m2/year;

sm

P, is the annual production of ceramic tiles in t, in t/year;

10-3 is the conversion factor, in g/mg.

© IS0 2021 - All rights reserved
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NOTE Formula (7) is expressed in (g/m?2) and Formula (8) is expressed in (g/t).
Table 12 — Multirating requirements

Rating (%) 100 110 120 130
References 1<Fg yp<s2 0,6 <Fgyp=1 0,2<Fg yp=<0,6 Fg yp<0,2
(g/m2)
(g/v) 50 < Fg yp <100 30 < Fg yp<50 10 < Fg yp =30 Fg yrs10
6-2-3-2-10 Pl ULTOO VVGDtC 1 Cb_yblclll CTuUustT fabtUl

Fgr = Rpy * 100 / wp (9)
where

Fr s the recycled/reused process waste, in %;

Rpy 1s the total process wastes, of both internal and external origin, recycted both internally pnd

pxternally, in t/year;

Wp s the total process wastes produced in the production unit-ofinterest, in t/years.
NOTE1 100 % means that all the waste produced internally is recycled,internally or externally.
NOTE 2  Values higher than 100 % are associated to production,uhits which recycle all the waste prodyced
internally ahd waste from external origin.
See Table 13.

Table 13 — Multirating requirements

Rating (%] 100 110 120 130
Reference$ (%) 50 <Fg <65 65<Fr<80 80 <Fgr<95 Fr>95
6.2.3.2.11| Internal or external reuse/recycling of packaging materials

Calculatio
reuse inter

included byit not limited to'paper, plastic, cardboard, corrugate, and wood. For example: a carton b

for cardbo
and use of

n: the facility in which/the product of interest was manufactured shall have mechanism|
nally or recycle externally 50 % (by weight, volume, or item) of incoming shipping mater

\rd and corrtigate and recycling containers for paper, reuse and/or repair of incoming pal
h pallet ceeycling company for unusable pallets. [YES/NO] See Table 14.

Table 14 — Multirating requirements

s to
als,
hler
ets,

Rating (%) 160 116 426 36
6.2.3.2.12 Reuse/recycling or separate collection of other materials

Calculation: the facility in which the product of interest was manufactured shall have mechanisms to
reuse internally and/or recycle externally and/or organize separate collection of all plastics, metals,
exhausted (used) oil, lead batteries, glass fibres and insulating materials from Kkilns, digital inks and
used packaging for dangerous materials [YES/NO].

Mandatory requirement:

16

YES
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The parameter used to quantify this aspect is Cgyy [%], the specific fresh water consumption.

Crw = Trwe/Psm
Cew = Trwe/Pt

where

P

sm

Trwcls the total fresh water consumption, in L/year;

Cry is the specific fresh water consumption, in L/m? or L/t;

is the annual production of ceramic tiles in m2, in m2/year;

P, is the annual production of ceramic tiles in t, in t/year.

NOTE Formula (10) is expressed in (L/m?) and Formula (11) is expressed in/(L/t),

(10)

(11)

Reference is made to full cycle manufacturing process (from raw.materials to final product) of the

profuct of interest. In partial cycle (from shaping to final product) any results shall be m

factlor 2. See Table 15.

Table 15 — Multirating requirements

ultiply per

Rating (%) 100 110 120 130
References Cpy > 28 24 < Cpys28 20 < Cpy <24 Cpw = 20
(L/m?)
(L/D Cry > 1400 1200< Cpyy <1400 {1000 < Cpyy<1200  [Cpy <1000
6.2)3.2.14 Waste water discharge
Thd parameter used to quantify:this aspect is WD (%), the waste water discharge. See Formyla (12) and
Tabje 16.
Wy = Pyyp / Py, x 100 (12)
where
Wy isthe waste water discharge, in %);
Pyp Is the annual production waste water discharged, in L/year;
Pw 1S the annual production water utilized, In L/year.
NOTE An example of waste water discharged is to publicly owned treatment works (POTW).
Any other way of water discharge shall be taken into consideration.
Table 16 — Multirating requirements
Rating (%) 100 110 120 130
References (%) 30 <Wp<50 Wp <30 Wp <20 Wy <10
17
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6.2.4 Distribution and installation

6.2.4.1 General

The most significant environmental aspects associated with the distribution and installation of tile
involve packaging and various waste generated from the installation process.

6.2.4.2 Requirements for the evaluation: Packaging

6.2.4.2.1

Weight of packaging

CalculatioL: the manufacturer shall package the product of interest using minimal material for,9

of the time

weight of grimary packaging is < 1,5 % of the total weight of product being packaged [YES/NO].

See Table ]

, based on annual production of the product manufactured, in square meters orjtens.

7.

Table 17 — Multirating requirements

b %

The

Rating (%]

100 110 120 130

References

NO YES

6.2.4.2.2

The produ
letter from
recycled cq
packaging

Ryic=H
where

Ry
RC, post|

RC, pre

Recycled materials content of packaging materials

't shall be packaged using material with recycled content. The manufacturer shall provi
packaging supplier indicating the percentage and\type (pre-consumer or post-consume
ntent. The parameter used to quantify this aspect is Ry (%), recycled materials conter
materials. See Formula (13) and Table 18.

is the recycled materials.eontent of packaging materials, in %;
is the post-consumer.recycled content, in %;

is the pre-consuner recycled content, in %.

Table 18 — Multirating requirements

e a
) of
t of

13)

Rating (%]

100 110 120 130

Reference

5 (%) Ry < 10 10 < Ry < 20 20 < Ryc < 30 Ryc = 30

6.2.4.2.3

Environmental property of packaging materials

Calculation: (85 % of) the packaging material shall be recyclable and labelled as such with the
appropriate recycling classification (where applicable) and or product shall be packaged using primary
packaging materials which are inherently biodegradable [YES/NO].

See Table 19.

Table 19 — Multirating requirements

Rating (%) 100 110 120 130
References NO YES
18 © IS0 2021 - All rights reserved
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6.2.4.3 Requirements for the evaluation: installation

6.2.4.3.1 Environmentally friendly installation - Guidance from manufacturer

Calculation: the manufacturer shall provide instructions to guide the tile fixer toward a correct
execution of the installation operations with regards to the main environmental aspects/impacts such
as waste management (responsible on-site management). The manufacturer shall provide information
regarding re-usability and/or responsible management of packaging materials during the installation
process [YES/NO].

6.2

6.2

Thd
the

quallity/contamination occur, associated with installed ceramic tiles;provided that the tilin

cor

6.2

6.2
tile

Cal
sha

NOJ

6.2

Thd
meq

Cal
coa
req

Tilg

to |
foll

5 Use

5.1 General

most potential for a significant environmental impact of ceramic tiles in use is assoc
maintenance procedures and activities. No significant environmental impacts on air, wa

‘ectly designed, installed and managed.
5.2 Requirements for the evaluation

5.2.1 Environmentally friendly routine maintenance/service of ceramic tiling - C¢
5

1 specify the use of non-hazardous and non-polluting products for cleaning and mainten|

Mandatory requirement: YES

5.2.2 Product VOC emission criteria

product of interest shall demonstrate little to no volatile organic compound (VOC) en
ting its relevant criteria below. See Table 20.

culation: tiles fired above red heat, after which have not received any post-fire adhesi
[ings, layering or surface applications are deemed inherently inorganic and “non-emittir
lirement fop-testing. [NE]

5046000-3, ISO 16000-6 and ISO 16000-9 for VOC emissions. VOC emissions shall be

iated with
fer and soil
g has been

bramic

fulation: the manufacturer shall provide guidance, publicly available to the users. These instructions

hnce [YES/

hissions by

Ues, waxes,
g” with no

s with'post-fire adhesives, waxes, coatings, layering or surface applications shall be tested according

measured

bwing the method described in A.3.

— Atile’s calculated area-specific emission factor, F, ,, shall be “below quantifiable level” [BQL], or

If a tile’s area-specific emission factor is quantifiable, its estimated emission concentration within
the context of a building, cg, calculated using an area specific air flow rate, g,, based on a relevant
exposure scenario, shall be less than or equal to the maximum allowable concentration for each

target VOC, formaldehyde or other carbonyl compound as reported in A.3.

Table 20 — Multirating requirements

Rating (%) 100 110 120 130

References (%) cg meets A.3 limits NE or Fi 5

(BQL)
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6.2.6 End of life

6.2.6.1 General

The end of life of a ceramic tile installation is its demolition. This involves the removal of materials
which are inherently inert. Therefore, the demolition wastes from tiling, not including membranes or
other organic layers, do not have significant environmental impacts. Moreover, tiling demolition wastes
are regularly repurposed for different useful applications in civil engineering (including, for example,
aggregates for concrete).

6.2.6.2 Kequirements for the evaluation

6.2.6.2.1 | Environmentally friendly demolition of ceramic tiling

Calculation: the manufacturer of the tiling materials shall provide instructions and’guidelineq on
separation/and management of waste materials from tiling demolition [YES/NO].

Mandatpry requirement: YES

6.2.7 Prpduct environmental mark/labelling

6.2.7.1 (eneral

The adoption of voluntary mark/labelling which expressly communicates the environmental impgcts
of a prodyct can assist end users in making informed de€isions when selecting tiles and relgted
installation materials.

6.2.7.2 Requirements for the evaluation:
6.2.7.2.1 | External Typel

6.2.7.3 The product of interest shall have an external Type [ environmental label, meaning that it/has
been third| party-certified to a standdrd other than this one, which contains multiple environmeptal
criteria, pgr ISO 14024. The Type/l Jabel shall apply either solely to the product of interest or at|the
factory leve¢l to a host of productsswhich includes the product of interest. See Table 21.

Calculation: the manufacturer shall give evidence of the application, to the product of interest, of an
external Type I label accarding to ISO 14024 [Type I].

Table 21 — Multirating requirements

Rating (%] 100 110 120 130
References NO YES

6.2.7.3.1 Type Ill environmental product declaration (EPD)

The product of interest shall obtain a Type Il EPD, according to ISO 14025 or ISO 21930, either
specifically for that product (proprietary) or generically via an industry-wide effort (generic), under
the management of a program operator. See Table 22.

Calculation: the manufacturer shall give evidence of the application, to the product of interest, of a
Type 111 EPD, either industry-wide [generic Type III], product-specific [proprietary Type III], or both.
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Table 22 — Multirating requirements

Rating (%) 100 110 120 130

References NO Generic Type III Proprietary Type Il |Generic Type Il + pro-
prietary Type III

6.3 Economic and functional criteria

6.3.1 General

Ecohomic and functional sustainability of tiling materials and systems involves aspects relaled to cost/

durpbility (several qualified experiences are reported of tiling with a durability,level of tk
greater, order as a building), cleanability, maintenance and service behaviourand performg
in use, with respect to risks of accidents, risks of contamination, etc.

Quglity and performance of ceramic tiling materials may be necessary conditions for an

particular
e same, or
nce, safety

acceptable

cosf/benefit ratio for ceramic tiling, but are not sufficient conditiens without suitable and correct

des|gn/specification and installation procedures and guidelines.

No lessential functionality of ceramic tiling shall be damagéd)by the required compliang
enviironmental sustainability criteria specified in the previous section. Ceramic tiling

e with the
and social

houlsing: the cost/benefit ratio of ceramic tiling is coherent with the needs and requiremerjts of social

housing: the cost of tiling (material and installation) is counterbalanced by a high dur
maintenance and service costs, good functionality:(0f course, provided that tiling has bee
des|gned and installed), high level of user safety against risks of contamination, accidents, e

6.3)2 Product quality, performance level, fitness for use

2.1 General

hmic tiles shall be fit for their intended use. This means that ceramic tiles shall be chd
bssential characteristics, basically associated to the objective of safety of the users of
se essential characteristies are correlated to the tiling destination (internal or exte
walll or ceiling covering); and cover both mechanical performance, durability and safe

hbility, low
h correctly
C.

jracterized
a building.
rnal, floor,
y aspects.
ility (frost

correct spetification of tiles, as well as of the tiling system, in the frame of ceramic tilin
d on a caxéful and documented comparison of the tiles and tiling materials mechanic

o design, is
1, chemical

6.3.2.2 Requirements for the evaluation

6.3.2.2.1 Product compliance with the relevant product standards and manufacturer
declarations

Calculation: the manufacturer shall give evidence that the product of interest has been
assessed as fit for its intended use, and to communicate the relevant results on request by
specifier/user.

— Tile: meets or exceeds ISO 13006 [YES/NO].

© IS0 2021 - All rights reserved
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Mandatory requirements:

6.4 Soci

6.4.1 Ge

YES

al criteria

neral

Social criteria refer to the impacts of tiles on health, safety and comfort of persons who, during their
work or in normal living conditions, are in contact with ceramic tiles in any phase of the life cycle (from
raw materials to manufacture, from distribution and installation to the use phase). The following social

sustainabi

Correctin

ceramic til

Trotro O ot rorc T o S rrro torrror cro e rr ooy TIoro o

rmation, at an appropriate level compared to the addressed categories characteristies

involve the workers in the manufacture sites, the tiling installers and the final user
ng.

and

needs, repTesents a basic requirement in the framework of social sustainability criteria: a réquirenent
which shall

S of

6.4.2 Occupational health and safety in manufacture

6.4.2.1 (General

In the different phases of the manufacturing cycle of tiles and tilingtmaterials, proper managenjent
of workers| exposure to chemical and physical agents, which may represent a risk for their health pnd
safety, is ngcessary.

6.4.2.2 Requirements for the evaluation

6.4.2.2.1 |Information of the workers about the exposure risks to chemical and physical agents
Calculation: the manufacturer shall give evidence that the workers are informed about the chentical
and physicpl risks and/or hazards associated tothe workroom and working conditions [YES/NO].

Mandatory requirements:

6.4.2.2.2
productio

Calculatio

operation according to theyequipment manufacturer’s specifications in each of the following secti
raw matetfials receiving-and preparation (including grinding and spray drying); pressing; g
preparatioh; glaze application [YES/NO].

NOTE

sections/oppratiens, where applicable to the production unit of interest.

Mandatory requirement:

6.4.2.2.3

YES

Dust suction line(s) with-particulate filtration in each of the relevant section of the
N unit

: the manufacturer shall give evidence that dust suction lines and filters are in prd

ES me&ans that suction lines and filters are in proper operating condition in all of the above-mentid

per
bns:
aze

ned

YES

Periodic audits (number of aspects periodically audited)

The manufacturer shall give evidence that periodic audits are carried out and recorded at least every
4 years, with the indication of the following results, methods adopted and laboratories involved, per
section of the manufacturing unit. See Table 23.

The audit shall cover the following relevant aspects:

enviro

22

nmental concentrations of RCS and airborne particles;
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biological indicators ofexposure tolead in glazes/stains (only in processes wherelead isintentionally

added);
exposure levels to noise;
number of accidents and professional diseases per hours worked,

sanitary employers’ controls.

Calculation: the manufacturer shall give evidence of the number of aspects audited with reference to

the

list above. All results shall be measured as 8-h time weighted averages.

Table 23 — Multirating requirements

Rating (%) 100 110 120 130
References (n°) 2 3 4 25
6.4)2.2.4 Personal protective equipment (PPE)

The
anyj
the
fun

manufacturer shall give evidence that job hazard analyses have béen‘completed to ident
personal protective equipment is needed to safely perform the work. The manufacturer
appropriate PPE available and ensure it is correctly used by‘the worker for specified
Ctions. See Table 24.

Examples of the relevant PPE include, but are not limited to.the following:

Cal

safety shoes;

safety gloves;

safety face mask;

safety goggles;

safety glasses (including prescriiption eyewear if needed)
safety earplugs;

helmet (hard hat);

safety harness.

qualntity and types of PPE available and used with reference to the list above.

Table 24 — Multirating requirements

ify what, if
shall make
activities/

culation: the-manufacturer shall give evidence of the number of job hazard analyses performed and

Ratiftg)(%) 100 110 120 130
References (n°) 4 5 6 =7
6.4.2.2.5 Occupational health and safety management system (OHSMS)

Calculation: the manufacturer shall give evidence of the implementation and basic characteristics
of an occupational health and safety management system (OHSMS) [YES/NO]. Optionally, the OHSMS
may be developed pursuant to ISO 45001with a minimum requirement of establish, implement and
maintain a procedure(s) for the ongoing hazard identification, risk assessment, determination of
necessary controls and monitor/measure performances [PURSUANT] or certified by a certification
body according to ISO 45001 [CERTIFIED]. See Table 25.
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Table 25 — Multirating requirements

Rating (%) 100 110 120 130
References YES PURSUANT CERTIFIED
6.4.2.2.6 Raw materials and outsourced services health and safety buying agreement

The manufacturer of the product of interest shall have a health and safety written vendor-buying
agreement with each immediate supplier of raw materials (which make up, in aggregate, 90 % of the
weight of the finished product) and outsourced manufacturing and/or packaging services.

The vendo
shall requi

— Compl
and s3

manuf

Where
be ap

Calculatio

Mandatfory requirement:

6.4.3 Health and safety prior and during installation

6.4.3.1 (eneral

The main health and safety risk prior to and during installation is from the manual handling
transportation of tile cartons (and large heavy, individual tiles) in the workplace. A further poss
risk during installation is from dust caused bydry sawing of tiles. Ceramic tiles can be considered a
inert material that do not release organic (VQCs) or inorganic materials.

6.4.3.2 Requirements for the evaluation

6.4.3.2.1 |Information provided to the tile merchants and installers

Calculation: the manufacturer shall provide information and guidelines on the correct and
handling pfocedures as-dictated by the weight and size of the tile and its carton.

The manufacturer should also provide information and guidelines on safe tile cutting procedures.

Mandatfforyrequirement:

6.4.3.2.2

pted by the distributor to the producer of the supplied materials.

-buying agreement between the supplier and the manufacturer of the product of jnte
e the supplier to provide documentation concerning the following.

ance with health and safety regulations: compliance declaration with the relevant he
fety national regulations and laws by each immediate raw material supplier, outsou
hcturer and packaging-service provider.

the immediate supplier is a distributor and not a producer, the provisions listed above §

: the manufacturer shall give evidence of such records [YES/NOJ.

YES

YES

rest

hlth
ced

hall

and
ible
5 an

bafe

Materials safety data sheets

Calculation: the safety data sheet of ceramic tiles shall be made available by the manufacturer to the
dealer and/or the tiling installer.

Mandatory requirement:

24
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4 Health and safety in use

4.1 General

Ith and safety in use are significantly associated to:
materials - ceramic tiles - quality and performance,
correct specification of materials,

correct design and installation procedures,

6.4

6.4

Cal
and

6.4

6.4
Lab|
ii) g
6.4

6.4
The
wit
fini
Thd
sha

correct maintenance and cleaning materials and procedures.
4.2 Requirements for the evaluation

4.2.1 Information provided to the user on user friendly tiling

ulation: the manufacturer shall provide information and/or guidelines, tailored on the
competence, about the correct use and maintenance of ceramic tilingsurface.

flandatory requirement: YES

5 Labour agreement

5.1 General

our buying agreement along the supply chain;is'significantly associated to: i) raw materia
utsourced manufacturers, iii) outsourced packaging service.

5.2 Requirements for the evaluation

5.2.1 Raw materials and outsourced services labour-buying agreement

manufacturer of the product of interest shall have a written labour vendor buying
h each immediate supplier of raw materials (which make up, in aggregate, 90 % of the wi
ched product) and outsourced manufacturing and/or packaging services.

vendor buyingagreement between the supplier and the manufacturer of the product
| require the-supplier to provide documentation concerning the following.

regulations and law by each immediate raw material supplier, outsourced manufa
packaging service provider.

user needs

Is supplier,

agreement
bight of the

of interest

Compliance with labour regulations: compliance declaration with the relevant laboyir national

cturer and

Pt forret-tabomr , tectaTatom - H .

al supplier,

outsourced manufacturer and packaging service provider does not engage in or permit the use of

forced or compulsory labour.

Prohibitions on child labour: compliance declaration that each immediate raw material supplier,

outsourced manufacturer and packaging service provider does not engage child labour.

Where the immediate supplier is a distributor and not a producer, the provisions of li
shall be applied by the distributor to the producer of the supplied materials.

Calculation: the manufacturer shall give evidence of such records [YES/NO].

Mandatory requirement: YES

©IS
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7 Classification and designation

7.1 Approach
As specified in Clause 6, the sustainability criteria can be classified in the following categories:

— Mandatory criteria: N° 15 “Pass/Fail” criteria (M criteria), that any product shall comply with, in
order to be assessed as sustainable. No rating is awarded to any product against the compliance
with mandatory criteria. This compliance shall be regarded as a pre-requisite of the sustainability
assessment. This compliance is therefore a necessary condition for sustainability.

— Multinjating criteria: N° 23 multirating, voluntary (V) criteria, classified in 3 categories - V1| V2
- as reported in 5.1. In each of these multirating criteria the sustainability assessment is
based pn reference values, which are specified for each individual requirement, in order to define
differgnt levels of sustainability. For each of these 23 multirating criteria, the following'ratings|can
be attgibuted: 100 %, 110 %, 120 % and 130 %, where 100 % is the lowest level ©f Sustainabillity,
and 130 % is the highest level of sustainability. For each of the multirating criteria, the 100 % rafing
corresponds to the minimum acceptable level of sustainability.

Different weight of the multirating criteria: the multirating criteria/réquirements identifiedl in
the framework of this document are different as regards the difficulty or the cost or the effortd for
implementption, the quantitative knowledge required, the area of interest (technical or organizatjon/
t areas), etc. In particular, the requirements V1 generally‘require the confirmation that
a certain plant or service exists, while the requirements V2 go deeper, dealing with the managenfent
and organjzation systems in the factory. The requirements V3;in turn, deal with the sustainabllity
performanie as regards measurable parameters like pollutant emissions or water or waste recycle.
Therefore, [these criteria require both experimental measurénrents, carried out with specified methpds,
and the ca|culation of special indicators. For these reasans, a different weight has been associatefl to
each of the|three classes above:

— V1 = Voluntary pass/fail requirements: weight =1
— V2 = Voluntary multirating managerial requirements: weight = 3
— V3 = Voluntary multirating quantitative and performance requirements: weight =6

Each of the 23 multirating criteria,above is applicable to any type of product or production. A]l of
these 23 njultirating criteria shall-be measured, calculated and considered in the final rating of gach
individual [product/productigny otherwise misleading results could be achieved in the final rating, if
one or morje criteria would hrave been omitted. The only exemption is for the requirement 6.2.2.2.3 With
the limitat]on to fired products with a thickness of 6 mm or less.

For some requirements more than one expression, or even more than one calculation method is possible.
Moreover, fome_requirements can be calculated having either a complete or a partial manufacturing
cycle as referefice. For all these requirements, the applicant shall only adopt the unique way considgred
as more copvenient in terms of sustainability and coherent with the manufacturing cycle of the prodyct/
production of interest.

EXAMPLE The applicant chooses only one of the 4 possibilities reported in the table below.

Environmental Re-| PM Emissions into the atmosphere |PM emission factor g/m?
quirement -“from raw materials to final prod- g/t
6.2.3.2.8 uct”

PM emission factor|-"from shaping to final product” PM emission factor g/m?2
through emission g/t
into the atmosphere

For this requirement, 4 options are proposed, according to the unit of measurement (g/m? or g/kg),
and according as well to the manufacturing cycle of the product/production of interest.
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7.2 Final rating calculation

The base document is Annex A, Table A.5, where all the requirements are listed.

The mandatory requirements shall be considered only for the purpose of verifying and giving evidence
that all the mandatory conditions are complied with. As specified in 5.1, the mandatory requirements
do not contribute to the final rating.

The rating for each of the 23 multirating requirements are attributed in this way:

— the required “i-th” measure (or verification, or evaluation) is carried out, and the result achieved is

rtobeTeportedtm the cotumm “Vatueof Tabtes A5 toA:8;

— |this value is compared to the respective reference values, reported in the same table;

— |on the base of this comparison, the class of the result is identified, and the rating'is established. This
rating can assume one of the following values: 100 %, 110 %, 120 %, 130 %;

Thd arithmetical average (a,,.) of the ratings is calculated, for each of the)three classes of multirating
reqpirements following Formulae (14) to (16):

- Aoye,v1 = (1/7) x X% Vli i=1-7)
(14)
- aave, V2= (1/7) X Z V21 (i =1~ 7)
(15)
- Aqye,v3 = (1/9) x X V3i (ix1-9)
(16)
whére
V,; are the voluntary pass/fail requirements (V1);
V,; are the voluntary multiratihg managerial requirements (V2);
V3, are the voluntary multirating quantitative and performance requirements (V3).

NOTE1 Eacha,,, canrangefrom 100 % to 130 %.

The final sustainabilityrating, S, is calculated as weighed average of the arithmetical averages above,
using the weights indicated in 7.1 using Formula (17):

Sra = [1/(1 3+ 6)] x [(1 X aave, Vl) + (3 X aave, VZ) + (6 x aave,V3)] (17)

—

NOTE 2, \Fhe S, can also range from 100 % and 130 %.

7.3 Classification

On the base of the S, calculated, each individual product/production shall be deemed as conformant to
this document if the following criteria are met:

1. all mandatory requirements shall be satisfied throughout the document;

2. aminimum SR of 117,5 % shall be achieved for multirating requirements.
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7.4 Final report

A report with the sustainability assessment of a given product/production shall be developed as the
final result of the evaluation process according to this document. This final report shall contain:

— the confirmation of the compliance with the above-mentioned criteria (compliance with all the
mandatory requirements;

— aminimum S, of 117,5 % for multirating voluntary requirements.
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Annex A
(normative)

Criteria for sustainable products

A.1—Requirements

TITCITCYY

The list of all the requirements are reported in Tables A.1, A.2 and A.3 as follows:

Table A.1 — Environmental requirements

Criteria M Vi V2 V3
6.212 6.2.2.2.1 Materials records ]

Raw materials 6.2.2.2.2 Transport - Indigenous raw ma- [ ]
terials

6.2.2.2.3 Recycled and/or reclaimed waste ]
content

6.2.2.2.4 Raw materials and outsourced [
services environmental buying agreement

6.213 6.2.3.2.1 Environmental management [ |
system (EMS)

6.2.3.2.2 Energy efficiency mahagement [ ]
system (EEMS)

6.2.3.2.3 Cogeneration @rycombined heat [ ]
and power systems

Mapufacture

6.2.3.2.4 Heat recovery systems
6.2.3.2.5 Renewable energy usage
6.2.3.2.6 Fuel'type used ]

6.2.3.2°7:Specific fuel consumption for ]
firing Kilns

6-2)3.2.8 PM emission factor through emis- [ ]
sions into the atmosphere

6.2.3.2.9 Fluorides emission factor from [
firing emissions into the atmosphere

6.2.3.2.10 Process waste recycle/reuse [
factor

6.2.3.2.11 Internal or external reuse/ recy- [ ]

Liog of oo ol oging a ool
T g O patcag g Tiraccrrars

6.2.3.2.12 Reuse/ recycling or separate [
collection of other materials

6.2.3.2.13 Specific fresh water consump- ]
tion

6.2.3.2.14 Waste water discharge [
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Health and safety in
use

6.4.4.2.1 Information provided to the user
on user friendly tiling

Table A.1 (continued)
Criteria M A4t V2 V3
6.2.4 6.2.4.2.1 Weight of packaging ]
Distribution and in-|6.2.4.2.2 Recycled materials content of [ ]
stallation packaging materials (RMC)
6.2.4.2.3 Environmental property of pack- [
aging materials
6.2.4.3.1 Environmentally friendly installa- [
tion. Guidance from manufacturer
6.2.5 6.2.5.2.1 Environmentally friendly routine [
Use maintenance/ service of ceramic tiling
6.2.5.2.2 Product VOC emission criteria [
6.2.6 6.2.6.2.1 Environmentally friendly demoli- [
End oflife tion of ceramic tiling
6.2.7 6.2.7.2.1 External Type | [
Product enyironmen- | 6.2.7.3.1 Type IIl environmental product |
tal mark/labelling |declaration (EPD)
Table A.2 — Economic and functional requirements
Criteria M A4t V2 V3
6.3.2 6.3.2.2.1 Product compliance with the réle- ]
. vant product standards and manufactitrer
Product qyality, per- .
., |declarations.
formance|level, fit-
ness for uge
Tablé:A.3 — Social requirements
Criteria M Vi V2 V3
6.4.2 6.4.2.2.1 Information of the workers about ]
Health and safety in the expaostre risks to chemical and physi-
cal agents
manufactyre
642:2.2 Dust suction line(s) with par- [
ticulate filtration in each of the relevant
section of the production unit
6.4.2.2.3 Periodical audits
6.4.2.2.4 Personal protective equipment
DD
Ll I ‘JJ
6.4.2.2.5 Occupational health and safety ]
management system (OHSMS)
6.4.2.2.6 Health and safety raw materials [
and outsourced services buying agreement
6.4.3 6.4.3.2.1 Information provided to the tile ]
Health and safety merchant and the tile installer
prior a_nd during in- 6.4.3.2.2 Materials safety data sheets "
stallation
6.4.4 ]
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Table A.3 (continued)

Criteria M Vi V2

V3

6.4.5 6.4.5.2.1 Raw materials and outsourced [ |

Labour agreement

services buying agreement/labour compli-
ance

The total number of requirements is 38, distributed as follows in the classes introduced in 5.1:

M: N° 15 V1:N°7 'V2:N°7 |V3:N°9

A.2

For

manufacturing site shall be taken into account. As an example, a geographical example is repo

intq account the transport of clay from the quarry located in Uzak (Turkey) and the manufac
in Spssuolo (Italy).

Itinerary

Uzgk (Turkey) - Izmir (Turkey) = 200 km by truek

Izm
Ray
Din

Cal

Tot

A.3

Tes
be
con

Indigenous raw materials: geographical example of calculation

the calculation all the linear distance between the site of extraction of raw materig

ir (Turkey) - Ravenna (Italy) = 1 410 knrby ship
enna (Italy) - Dinazzano (Italy) = 147 by rail

azzano (Italy) - Sassuolo (Italy)= 4 km by truck

tulation

] distance = 200.+(2410 + 117) x 0,25 + 4 =586 km

VOC Emission method

[ specifirens shall be collected, prepared, and managed in accordance with ISO 16000-1
conditioned for 10 days prior to testing in accordance with ISO 16000-9. Following

Is and the
Fted taking
turing site

|, and shall
the 10-day

ditioning period, the specimen shall be inserted into a small-scale environmental chambg

r, designed

following ISO 16000-9. A 96-h test shall commence using the following parameters:

©IS

chamber volume: (0,05 to 1,0) m3;
loading factor: (0,3 to 1,0) m2 m-3;

air exchange rate: (1,0 + 0,05) h'l;

area specific flow rate: (1,0 - 3,3) m h'l;
temperature: (23 + 1) °C;

relative humidity: 50 + 5 %.
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After 96 h, air sampling within the chamber shall be conducted to characterize VOC emissions which
have been collected. For each target VOC, formaldehyde, or other carbonyl compound that has been
detected, the product’s area-specific emission factor, Fg 5 (1g m~2 h1), shall be calculated using Formula

(Ad):
Fga=0Qx(ca—co) / Ap (A1)

where

Fg 5 is the product’s area-specific emission factor, in pg m2 h1;

Q is|the measured flow rate of air into the chamber, in m3 h-1;

Ci, is[the measured concentration of the target VOC, formaldehyde or other carbonyl ‘compoind,
inf ug m3;

¢y is|the corresponding measured concentration in the chamber operating without a test speciren,
. 3.
inpg m3;

Ag, is|the exposed surface area of the test specimen in the chamber, in m%

Cy, typically are not detectable below 2 ug m3. Where c,, cannot be,detected, F , shall be deemed
“below qudntifiable level,” or “BQL”.

Using the product’s calculated area-specific emission factor, Fy for each target VOC, formaldehyde
or other cqrbonyl compound, estimate its emission concentratioh within the context of a building, cj

(ug m-3), uping the Formula (A.2):
cg =Fda/da (A.2)

where

g, is the area-specific air flow rate, depgnding on the exposure scenario, in m hl:
standard classroom floor eovVering: g, = 2,14 m h'l;

standard classroom wallcovering: g, = 2,02 m h'l;

standard private-office floor covering: g, = 1,86 m h'l;

standard private office wall covering g, = 0,62 m h'l;

single family residence floor covering: g, = 0,602 m hl;

single’family residence wall covering: g, = 0,226 m h'L.

Vapt-exposure-scepario-ispot-decaredpriorto-testine—the-defautscenariods—private—-o
e relev daecl d hao dafanl “ ffice

T \.le.l JoTrt-otoTrioro o T O e o T T o P ToT ot C ot e ot oa o ot to—To— privoctc—ot

floor covering.”

The maximum allowable estimated concentration, cp, for each target VOC, formaldehyde or other
carbonyl compound is reported in Table A.4 as follows.
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