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  SECTION 1  

 

 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Owner of the programme 

EPDItaly 

 

 
 

Declaration number 
EPD-02-MIR 

Audit 
Independent audit of EPD and the data contained 
therein conducted in accordance with standard ISO 
14025 

□ indoor  outdoor 
Performed by ICMQ S.p.A. – Via de Castillia, 10 – 
20124 Milan (www.icmq.it) 
Comparability 

Environmental product declarations published within the 
same category of products but which come from different 
programmes, might not be comparable. In particular, EPDs 
for construction products may be incomparable if they are 
not compliant with EN 15804. 

 

Owner of the declaration  

Mirage Granito Ceramico S.p.A 

Via Giardini Nord, 225 
41026. Pavullo nel Frignano (MO), Italy 

 

 

Date of issue 01/09/2018 
Valid until 01/09/2023 

Field of application 
This document refers to an average product under 
the definition of ‘ceramic tiles and slabs’, 
manufactured at Mirage Granito Ceramico S.p.A – 
Via Giardini Nord, 225 - 41026 Pavullo nel 
Frignano (MO), Italy. 

Liability 

Mirage Granito Ceramico S.p.A. releases EPDItaly 
from any failure to comply with the environmental 
legislation declared by the manufacturer itself. 

The holder of the declaration will be liable for the 
information and supporting evidence provided; 
EPDItaly declines any liability relating to the 
information of the manufacturer, to the data and 
results of the life-cycle assessment. 
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  SECTION 2 - GENERAL INFORMATION  
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  THE COMPANY  
 

Mirage designs and produces floor and wall 
coverings in porcelain stoneware for commercial, 
public and residential spaces. Its consolidated 
expertise and know-how have allowed it to develop 
solutions in the ceramic field that can bring out any 
design theme to the full while respecting the 
environment. Great attention is paid to the latest 
trends and constant research for innovation: these 
aspects distinguish the staff, which has been 
designing new living accessories in over 160 
Countries worldwide for 45 years. 

 

Mirage has proven experience in the development of 
porcelain stoneware, for which it has become a 
benchmark and a guarantee of solidity and reliability: 
its great knowledge about this material, together with 
its efforts in research and development, have allowed 
the company to propose solutions that are more and 
more innovative and a symbol of reliability and 
quality. 

Competence, passion and efficiency: unique 
characteristics offered by Mirage to create design 
projects of any size. Its mission is to represent 
excellence in Italian ceramics - a product category 
that express the true value of Italian-made quality - 
throughout the world. 

Mirage is fully able to liaise between designers and 
architects but also retailers and other people in the 
business, offering support in all phases, from product 
management to installation. Mirage designs and 
distributes solutions for all applications: from airports 
to shopping centres, from homes to public spaces. It 
offers a vast range of wall and floor coverings for the 
most varied technical characteristics and surfaces: 
small surfaces but also ventilated façades and raised 
floors. 

  CERAMIC TILES  
 

The tiles are shaped using the dry-pressing method, 
starting with natural raw materials such as clay, 
feldspar, sand and kaolin. The type of tiles produced 
are classed as porcelain stoneware, which has an 
extremely compact texture and is a high performance 
material. For the purposes of this study, an average 
product has been identified and used, which 
represents Mirage’s entire production. 

 

 

  FIELD OF APPLICATION  
 

The ceramic tiles dealt with in this study are intended 
for use as both wall and floor coverings in the home 
and in commercial spaces, both indoors and 
outdoors. 
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  PURPOSE AND TYPE OF EPD  

 
In agreement with the reference PCR, the LCA study 
is of the cradle-to-grave type. The system analysed 
considers all the production phases, from the 
production of the raw materials to the production and 
packaging of the finished product (A1-A3), 
distribution to the end customer (A4), as well as the 
end of life of the product, including transportation 
(C2), energy recovery (C3) and disposal (C4), with 
the addition of any energy credits (D). 

The LCA was conducted using the tool “EPD tool 
creator for Ceramic Tile – V5 (13-07-18) - DB version 
2018 SP36” produced by thinkstep AG, Leinfelden-
Echterdingene and validated by ICMQ and IBU 
Institut Bauen und Umwelt. 

The declaration is classified as: 

• 1 a: Environmental declaration of the manufacturer 
(EPD) in relation to a specific product by a specific 
manufacturer 

Furthermore, this declaration was developed 
according to the EPDItaly program and is based on 
certain product category rules (PCR): 

- IBU PCR Part B:30-11-2017 V1.6 
 

- EPDItaly - PCR ICMQ-001/15 rev. 2 21/04/2017 
 

The standard EN 15804 is the general benchmark for 
the PCR. 

Product declared / Unit of measure declared: 

1 m2 of ceramic tiles. 

The data relating to the LCA study (life-cycle 
assessment) refer to the entire production of 2016. 



 

 

 
 

 
 

  SOURCE MATERIALS / AUXILIARY MATERIALS    

Main raw materials for ceramic tiles: 

 Clay 31% 
 Sand 15% 
 Feldspar 44% 

Main components of glaze: 

 Clay powder 
 Alumina 
 Natural pigments 
 Frits 

 
Main additives: 

 Dispersing agents 
 Binding agents 
 Fluidising agents 
 Levelling agents 
 De-aerating agents 

 
  PRODUCTION PROCESS  

 
In the following, we have described the processed used 
to manufacture the ceramic tiles dealt with in this EPD. 

The necessary composition of raw materials, which thus 
includes recycled waste materials, is mixed and ground 
to a powder in a grinding plant using the wet process: 
the slip produced (a suspension with about 25-30% 
water) is treated in spray-dryers (atomisers) which use 
thermal energy generated from natural gas and a high 
atmospheric pressure to produce a dry powder with 
spherical granules, suitably distributed in size, ready to 
be pressed. 

The dry process involves the production of energy by 
co-generation. 

 

The ceramic tiles are then dry-pressed into shape by 
means of special dies (isostatic pressing). 

Once dry, the surface is then glazed and decorated. 

Both wet and dry application techniques are used. 

The firing phase is carried out at 
temperatures ranging from 1210 – 1230 °C to obtain the 
typical characteristics of resistance to abrasion, to water 
and to chemical products, and to make the ceramic tiles 
durable. 

Before entering the selecting and packaging lines, the 
rectified tiles are cut and squared to the desired size. 

The final product is then packaged in cardboard boxes, 
which are stacked on wooden pallets and protected by 
PET shrink-wrap. The tiles are stored in the warehouse 
until the order for shipment to the customer is prepared. 

All production stages are monitored mainly using the 
quality management system, which also certifies the 
processes in compliance with the international 
standards ISO 9001 and OHSAS 18001. 

 

 
  TECHNICAL DATA  

 
The ceramic tiles produced comply with the standards 
and specifications listed below: 

Within the meaning of the standards EN 14411 in 
Europe and ISO 13006 at international level, the 
ceramic tiles are classified in appendix BIa, with a water 
absorption of E ≤ 0,5%. 

The requirements listed in appendices A to L of the 
standard ISO 13006 and EN 14411 are: 

length and width (according to ISO 10545-2 sect. 2), 
thickness (according to ISO 10545-2 sect. 3), 
straightness of sides (according to ISO 10545-2 sect. 4), 
rectangularity (according to ISO 10545-2 sect. 5), 
centre curvature (according to ISO 10545-2 sect. 6), 
edge curvature (according to ISO 10545-2 sect. 6),  

 

 

SECTION 3 – DESCRIPTION OF THE PRODUCT AND THE PRODUCTION PROCESS 
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warpage (according to ISO 10545-2 sect. 6) 
Surface quality (according to ISO 10545-2 sect. 7), at 
least 95% of the tiles must be free of visible defects 
that might impair the appearance of the main area of 
the tile.  
 

STANDARD Value Unit of 
measure 

Characteristics in terms of 
size and surface quality 

according to ISO 10545-2 
 

 
Compliant 

Water absorption 
according to ISO 10545-3 

 

 
Compliant 

Breaking load 
according to ISO 10545-4 

 

 
8 – 35 (min) 

 
N/mm^2 

Bending resistance 
according to ISO 10545-4 

 

200 – 1300 
(min) 

N/mm^2 

Resistance to surface wear 
– Glazed tiles 

according to ISO 10545-7 
 

 
0 – 5 

 
Abrasion 

class 

Coefficient of 
linear thermal expansion 
according to ISO 10545-8 

 

9 E 10-6 
(max) 

 
1/K 

Thermal shock resistance 
according to ISO 10545-9 

 

Resistant 

Crazing resistance 
according to ISO 10545-11 

 

Resistant 

Frost resistance 
according to ISO 10545-12 

 

Resistant 

Anti-slip properties 
(class A, B or C) 

according to 
/ CEN/TS 16165/ 

 

 
Resistant 

Resistance to 
cohesion/adhesion 

according to EN 12004 
 

 
Resistant 

Impact resistance 
according to ISO 10545-5 

 

Resistant 

Fire resistance 
without test (CWT) 

 

A1-A1FL 

Resistance to chemical 
agents 

according to ISO 10545-13 
 

 
A-C 

Resistance to chemical 
agents used in the home & 

additives for swimming pools 
according to ISO 10545-13 

 

 
B (min) 

Resistance to low & high 
concentrations of acids & 

alkalis 
according to ISO 10545-13 

 

 
Resistant 

Resistance to stains 
according to ISO 10545-14 

 

Resistant 

Release of lead and 
cadmium – Tiles glazed 

according to ISO 10545-15 
 

 
Where necessary 

 
 

 
 
 

 
 

Moisture expansion 
according to ISO 10545-10 

 

 
Resistant 

Deep abrasion resistance 
(unglazed tiles) 

according to ISO 10545-6 
 

 
<175 

 
mm^3 

 
 

APPLICABLE STANDARDS 
 
For the product launch in the UE/EFTA, with the 
exception of Switzerland, EU Regulation no 305/2011 
applies. 
 
The products require a Declaration of Performance that 
takes into account the standard EN 14411 “Ceramic tiles, 
definitions, classification, characteristics, assessment of 
conformity and CE labelling”. 

 
DELIVERY STATUS 

The product dimensions may vary depending on the 
various sizes; thickness varies from 6 mm to 20 mm. 

ENVIRONMENT AND HEALTH - MANUFACTURE 

Workers are informed about the physical and chemical 
risks associated with their job and the workplace. They 
receive suitable training and personal protective 
equipment. 

Mirage Granito Ceramico is also certified BS OHSAS 
18001. 

Water / soil 

The  production process does not cause 
any contamination in the water and soil. All wastewater 
is recycled or fed into internal water treatment plants to 
allow it to be re-used internally or externally. 

Air 

Natural gas is used only for the purpose of producing 
energy. The emissions generated by the combustion 
process are maintained below strict limits and 
monitored. Environmental protection measures are 
adopted. 

In addition, the company uses self-produced electrical 
energy by means of co-generation. 
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PROCESSING/INSTALLATION OF THE 
PRODUCT 

The tiles are fixed to the surfaces of walls and floors 
using different materials and in different quantities, for 
example dispersion-based/cement-based adhesives 
and grout, sealants or applied liquid membranes. During 
the installation of ceramic tiles, no emissions are 
generated and it does not cause any risks for health or 
the environment. 

 
  PACKAGING  

 
The tiles are packaged in cardboard boxes, covered in 
polyethylene shrink-wrap and kept tightly in place with 
plastic straps, then stacked on wooden pallets. The 
quantity of packaging materials can vary depending on 
the size of the tiles. 

Packaging for the end-of-life phase includes 
(according to Eurostat 2013): 

 
 Paper: recycling, energy recovery, 

disposal; 
 Plastic: recycling, energy recovery, 

disposal; 
 Wood: re-use, energy recovery, landfill. 

 
  CONDITIONS OF USE  

 

 

The results shown consider the use of the tiles for 1 
year, thus by multiplying the B2 values by 50 or 60, it is 
possible to obtain the B2 values in relation to 50 or 60 
years. No reference life is shown within the meaning of 
ISO 15686. 

 
  EXTRAORDINARY CONDITIONS  

 
Fire: According to EN 13501-1:2007+A1:2009, ceramic 
tiles can be classified in the A1 class of fire resistance 
rating, because they do not contribute spreading a fire. 

Water: Ceramic tiles cannot react with water because 
they are an insoluble material. 

Mechanical destruction: Ceramic tiles can be 
smashed mechanically but no harmful damage to the 
environment is expected. 

 
  RE-USE PHASE  

 
After the demolition and deconstruction stage, ceramic 
tiles can be crushed and then used in a range of 
different applications, such as concrete aggregates or 
for road construction. 
 
 

  WASTE DISPOSAL  
According to the European Waste Catalogue (EWC), 
ceramic tiles fall within group 17 “Construction and 
demolition wastes”, tiles and ceramic (code:17 01 03). 

 

Ceramic tiles are robust and inert as they are fired at 
extremely high temperatures. Any environmental 
impacts generated during the B1 phase are negligible 
and thus not noteworthy. 

 

 
 

  FURTHER INFORMATION  
 

 
  ENVIRONMENT AND HEALTH - USE  

 
Ceramic is inherently inert and chemically stable, 
which means that during use it does not emit any 
pollutants or substances that are dangerous for the 
environment or the health, such as: VOC and Radon. 

For further information, please visit: 
www.mirage.it 
www.confindustriaceramica.it 
www.laceramicaitaliana.it 

  REFERENCE SERVICE LIFE  
 

The service life of tiles is generally higher than 50 years 
(BNB 2011). Furthermore, according to the US Green 
Building Council the service life of tiles could be as long 
as the life of the building itself. Therefore, 60 years can 
represent an alternative service life for tiles for the U.S. 
GBC. 



 

 

 

 
 

The following tables illustrate the results of the LCA (life-cycle assessment). Basic information on all the models 
declared are reported in the previous section. 

 

  DESCRIPTION OF THE SYSTEM BOUNDARIES  
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A1 A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 C1 C2 C3 C4 D 

X X X X X X X X X X X X X X X X X 

(X = INCLUDED IN THE LCA; MND = MODULE NOT DECLARED) 
 

 
Parameter GWP ODP AP EP POCP ADPE ADPF 

Unit of measure [kg CO2-eq.] [kg CFC11-eq.] [kg SO2-eq.] [kg (PO4)3--eq.] [kg ethylene-
eq.] 

[kg Sb-eq.] [MJ] 

LI
FE

 C
YC

LE
 P

H
A

SE
 

A1-3 1.61E+01 4.53E-11 2.81E-02 4.03E-03 2.83E-03 3.14E-05 2.65E+02 

A4 6.87E-01 2.51E-14 5.66E-03 6.31E-04 2.91E-04 5.00E-08 9.10E+00 

A5 3.01E+00 9.57E-12 4.34E-03 9.07E-04 4.06E-04 6.16E-06 2.65E+01 

B1 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

B2 4.04E-02 7.63E-12 5.85E-05 4.47E-05 6.56E-06 1.33E-08 3.46E-01 

B3 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

B4 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

B5 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

B6 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

B7 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

C1 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

C2 5.45E-02 1.92E-15 2.39E-04 6.06E-05 -9.40E-05 5.78E-09 9.59E-01 

C3 5.28E-02 2.37E-14 3.77E-04 9.07E-05 4.11E-05 6.97E-08 1.03E+00 

C4 1.43E-01 3.23E-14 8.44E-04 1.16E-04 6.56E-05 5.47E-08 1.84E+00 

D -2.73E-01 -1.40E-12 -7.84E-04 -1.32E-04 -8.25E-05 -1.32E-07 -5.40E+00 

Ke
y 

GWP = global warming potential 
ODP = Depletion potential of the stratospheric ozone layer AP = 
Acidification potential of land and water 
EP = Eutrophication potential 

POCP = Formation potential of tropospheric ozone photochemical oxidants; 
ADPE = Abiotic depletion potential for non-fossil resources 
ADPF = Abiotic depletion potential for fossil resources 

 
 
 
 
 

8 

SECTION 4 - LCA (LIFE-CYCLE ASSESSMENT): RESULTS 

RESULTS OF THE LCA 
ENVIRONMENTAL IMPACT: 1m² OF AVERAGE CERAMIC TILES (25.5 kg/m²) 
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Parameter PERE PERM PERT PENRE PENRM PENRT SM RSF NRSF FW 
Unit of 
measure 

[MJ] [MJ] [MJ] [MJ] [MJ] [MJ] [kg] [MJ] [MJ] [m3] 

LI
FE

 C
YC

LE
 P

H
A

SE
 

A1-3 29.1 13 42.1 269 1.41 271 0.00356 0 0 0.0425 

A4 3.72E-01 0.00E+00 3.72E-01 9.15E+00 0.00E+00 9.15E+00 0.00E+00 0.00E+00 0.00E+00 6.87E-04 

A5 2.22E+01 -1.38E+01 1.00E+01 2.90E+01 -1.50E+00 2.77E+01 2.32E-04 0.00E+00 0.00E+00 8.28E-03 

B1 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

B2 1.87E-02 0.00E+00 1.87E-02 3.67E-01 0.00E+00 3.67E-01 0.00E+00 0.00E+00 0.00E+00 2.84E-04 

B3 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

B4 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

B5 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

B6 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

B7 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

C1 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

C2 5.31E-02 0.00E+00 5.31E-02 9.62E-01 0.00E+00 9.62E-01 0.00E+00 0.00E+00 0.00E+00 9.78E-05 

C3 7.17E-02 0.00E+00 7.17E-02 1.07E+00 0.00E+00 1.07E+00 0.00E+00 0.00E+00 0.00E+00 3.24E-04 

C4 2.37E-01 0.00E+00 2.37E-01 1.91E+00 0.00E+00 1.91E+00 0.00E+00 0.00E+00 0.00E+00 3.65E-04 

D -3.39E+00 0.00E+00 -3.39E+00 -6.40E+00 0.00E+00 -6.40E+00 2.06E+01 0.00E+00 0.00E+00 -1.70E-03 

 

Ke
y 

PERE = Use of renewable primary energy excluding renewable 
primary energy resources used as raw materials; 
PERM = Use of renewable primary energy resources used as raw 
materials;  
PERT = Total use of renewable primary energy resources;  
PENRE = Use of non-renewable primary energy excluding non-
renewable primary energy resources used as raw materials; 

PENRM = Use of non-renewable primary energy resources 
used as raw materials; 
PENRT = Total use of non-renewable primary energy 
resources; 
SM = Use of secondary material; 
RSF = Use of renewable secondary fuels;  
NRSF = Use of non-renewable secondary fuels;  
FW = Use of net freshwater 

RESULTS OF THE LCA 
USE OF RESOURCES: 1m² OF AVERAGE CERAMIC TILES (25.5 kg/m²) 



RESULTS OF THE LCA – OUTPUT FLOWS AND WASTE CATEGORIES: 
1m² OF AVERAGE CERAMIC TILES (25.5 kg/m²) 
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Parameter HWD NHWD RWD CRU MFR MER EEE EET 

Unit of measure [kg] [kg] [kg] [kg] [kg] [kg] [MJ] [MJ] 

 
LI

FE
 C

YC
LE

 P
H

A
SE

 

A1-3 3.59E-04 8.46E-01 2.16E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

A4 3.70E-07 5.76E-04 1.72E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

A5 2.35E-05 1.95E+00 4.61E-04 2.49E-01 3.27E-01 0.00E+00 8.66E-01 1.28E+00 

B1 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

B2 2.54E-03 5.72E-03 8.51E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

B3 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

B4 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

B5 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

B6 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

B7 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

C1 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

C2 5.56E-08 8.06E-05 1.32E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

C3 3.45E-08 2.26E-04 1.64E-05 0.00E+00 2.09E+01 0.00E+00 0.00E+00 0.00E+00 

C4 3.29E-08 8.97E+00 2.77E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

D -4.20E-08 -8.48E-01 -3.97E-04 - - - - - 

 

Ke
y 

HWD = Hazardous waste disposed;  
NHWD = Non-hazardous waste disposed;  
RWD = Radioactive waste disposed; 
CRU = Components for re-use; 

MFR = Materials for recycling; 
MER = Materials for energy recovery;  

EEE = Exported electrical energy; 
EET = Exported thermal energy 
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Parameter Global Warming Air Ozone Deplation Air Acidification Air Eutrophication  Smog Air 
Unit of measure  [kg CO2-eq.]  [kg CFC11-eq.]  [kg SO2-eq.]  [kg N -eq.] [kg O3 -eq.] 

A1-3 1.61E+01 4.55E-11 3.17E-02 1.97E-03 6.74E-01 

A4  6.87E-01  2.51E-14 6.00E-03 2.65E-04 1.10E-01 

A5  3.01E+00  8.58E-12 4.99E-03 7.60E-04 9.86E-02 

B2  4.04E-02  8.12E-12 8.71E-05 8.87E-05 1.31E-03 

C2  5.45E-02  1.92E-15 3.20E-04 2.83E-05 7.01E-03 

C3  5.28E-02  2.37E-14 5.04E-04 3.66E-05 1.67E-02 

C4  1.43E-01  3.23E-14 9.24E-04 7.79E-05 1.81E-02 

D -2.73E-01 -1.40E-12                        -8.80E-04                   -1.06E-04                -1.85E-02 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

RESULTS OF THE LCA – TRACI INDICATORS 
1m² OF AVERAGE CERAMIC TILES (25.5 kg/m²) 
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The unit of measure declared is 1 m2 of ceramic tiles for 
the covering of walls and floors with an average mass 
of 25.5 kg. 

 
 
 
 
 

The entire life-cycle of the product is taken into account 
(type of EPD: cradle-to-grave) and the modules 
described below are declared in this EPD. 

Modules A1-A3 include those processes that provide 
energy and material input for the system (A1), transport 
up to the factory gate of the plant (A2), manufacturing 
processes as well as waste treatment (A3). 

Module A4 includes the transport from the production 
facility to the customer or to the point of installation of 
the tiles. 

Module A5 considers all tile installation steps (such as 
the consumption of adhesives) as well as the treatment 
of waste generated from packaging (recycling, 
incineration, disposal).  Credits from energy substitution 
are declared in module D. 

Module B1 considers the use of tiles. During the use of 
ceramic tiles no hazardous indoor emissions are 
expected to occur. 

Module B2 concerns the cleaning of the tiles. Provision 
of water, detergent for the cleaning of the tiles, 
including wastewater treatment are considered. 

Modules B3-B4-B5 refer to the repair, replacement and 
refurbishment of the tiles. If the tiles are properly 
installed, no repair, replacement or refurbishment 
processes are necessary, so these phases are not 
considered in the study presented. 

Modules B6-B7 consider energy use for operating 
building integrated technical systems in the building 
(B6) and operational water use for technical building-
related systems.  No consideration is given to 

the use of operational energy or water. The 
cleaning water is declared under B2. 

Module C1 regards the demolition and deconstruction 
process of the tiles from the building. 

Module C2 considers transportation of the discarded 
tile to a recycling or disposal process. 

Module C3 considers every process (collection, 
crushing process etc.) that is suitable for recycling the 
tiles. 

Module C4 includes all the landfill disposal processes, 
including pre-treatment and management of the 
disposal site. 

Module D includes benefits from all net flows in the end-
of-life phase that leave the product boundary system 
after having passed the end-of-waste phase. Loads 
from packaging incineration and the ensuing energy 
credits (electricity and thermal energy) are declared in 
module D. 

 
  ESTIMATES AND ASSUMPTIONS  

 
The modules from A5 to C4 are scenarios based on 
average data included in the PCR created by the 
European Ceramic Tile Manufacturers' Federation 
CET PCR 2017. 

For those materials, (glaze compost, colourants, and 
chemical additives) for which no primary data were 
available and of which the exact chemical composition 
(extracted from the technical data sheet) was unknown, 
an average composition was used, and assumptions 
were made based on common chemical products. 

 
  BACKGROUND DATA  

 
Background data for the life cycle Modelling were taken 
from the last version of the GaBi 8 professional 
database. 

Other sources of background data used are ELCD 
FEFCO, Perry's Chemical Engineers' Handbook, 
Ceramic Glaze Handbook, and the European Ceramic 
Tile Manufacturers' Federation. 
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SECTION 5 - LCA (LIFE-CYCLE ASSESSMENT): RULES FOR CALCULATION 

UNIT OF MEASURE DECLARED 

Unit of measure declared 1 m2 

Grammage 25.5 kg/m2 

Conversion 0.0392  
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  QUALITY OF DATA PERIOD UNDER REVIEW  
 

The period of validity of the background data used by 
the tool “EPD tool creator for Ceramic Tile – V5 (13-07-
18) - DB version 2018 SP36” which is based on the 
thinkstep database lies between 2012 and 2018. Most 
information (energy and water consumption, pollutant 
emissions, atomised powders and ceramic production) 
are measured or directly calculated at company level 
and declared in the Italian IPPC document called AIA, 
that relates specifically to and is verified for each plant 
involved in this study. Emissions of carbon dioxide 
(connected to the oxidation of carbonate) are collected 
by means of an ETS (Emission Trading System) 
declaration. 

Detailed data was obtained not only for raw material 
mixtures (collected with specific company primary data) 
but also for colourants, frits and other raw materials 
used in the manufacturing of glaze. 

The overall data quality can be considered excellent. 

The primary data collected in this study refer to the 
entire production for the year 2016. 

 
  ALLOCATION  

 
Should it not be possible to avoid allocation, this aspect 
is managed in accordance with the reference ISO 
(14040, 14044), with allocation based on mass.  In 
particular, energy and material supplies have been 
allocated to the product based on the annually produced 
mass of ceramic tiles.  No further allocations have been 
applied within the subsequent module. 

Moreover, some ceramic wastes are recycled internally; 
credits from the energy recovery of packaging materials 
from the end-of-life of the product are taken into account 
(module D). 

 
  CUT-OFF  

 
All known energy inputs and outputs were considered. 

 

 
 

The following technical information relating to the 
declared modules and the relative scenarios is based 
on data, in compliance with the European Ceramic Tile 
Manufacturers' Federation and Confindustria Ceramica. 

Transport to the building site (A4) 

Mirage Granito Ceramico distributes and sells its 
ceramic tiles in Italy, Europe and the rest of the world. 
The average default transportation scenarios are 
indicated and illustrated below. 

Installation inside the building (A5) 

For the installation stage 3 options are defined, in which 
different materials can be used. For option 1, adhesives, 
grout and water, for option 2 dispersion-based 
adhesives of grout and polysulphides, for option 3 also 
cement-based adhesives (different quantities for 
different tile formats). These considerations are based 
on average data from different manufacturers of 
ceramic tiles in Europe. In this EPD it is assumed that 
the tiles are installed using cement-based adhesive 
(option 3). 

For the treatment of packaging waste, a European 
average scenario is used and shown, taken from 
“Eurostat, 2013”; therefore, the end of life consists in 
recycling, energy recovery and landfill for plastic and 
paper, but in the re-use, energy recovery and landfill for 
wood. The ceramic material loss considered is 6.5%. 

Use (B1) 

The ceramic tiles are robust and have a rigid surface 
that is resistant to abrasion. There are no impacts on 
the environment during the use stage. 

SECTION 5 - LCA : SCENARIOS AND ADDITIONAL TECHNICAL INFORMATION 

Name Value Unit of 
  measure 

Litres of fuel 31 l/100km 
  (per functional unit) 

Capacity utilisation volume 
factor 0.85 - 

  (including empty runs) 
Trucks with destiny within 

the national borders with a capacity 300 km 
of 27 tons 

  (51% of tiles sold) 
Trucks with destiny within 

Europe with a capacity of 27 1390 km 

tons 
(34% of tiles sold) 

Transoceanic freight 
ship 6520 Km 
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Maintenance (B2) 

Ceramic coverings can be cleaned regularly, to a 
greater or lesser degree, depending on the type of 
building: residential, commercial, healthcare. Thus, the 
consumption of water and disinfectant has been 
considered.  The values declared in this stage refer to a 
period of 1 year. 

 

Scenario for maintaining ceramic floor and wall tiles: 

Residential use: 0.3 ml of detergent and 0.002 l of water 
are used to wash 1 m2 of ceramic tiles once a week. The 
scenario of this phase is based on average data from 
different manufacturers of ceramic tiles in Europe. 

 
 

Name Value Unit of 
  measure  
  Water consumption 0.1 L  
   Detergent 0.2 mL  

Maintenance cycle of 
tiles for covering 52 Number/year 

floors and walls 
 

Repair, replacement and refurbishment (B3, B4, 
B5) 

In general, the service life of ceramic tiles is the same 
as that of the building itself. Repair, replacement and 
refurbishment is not required for ceramic tiles. 

Operational energy and water use (B6, B7): 
These modules are not relevant for ceramic tiles. 

End of life (C1-C4) 

C1: This module, in compliance with the PCR 
developed by the European Ceramic Tile 
Manufacturers' Federation is not relevant for ceramic 
tiles. 
C2: The ceramic tile demolition waste is transported 
from the building location to a container or treatment 
plant by truck and an average distance of 20 km is 
considered. The return trip shall be included in the 
system. An average distance of 30 km can be 
considered from the container or treatment plant up to 
the final destination. 
C3-C4: The scenario for the end of life is described in 
the table below: 

 

Name Value Unit of measure 

Percentage of material 
recycled (C3) 70 % 

Percentage of material 
in landfill (C4) 30 % 

 

Benefits and loads that go beyond the product 
system boundary (D): 
Module D includes credits from the recycling of tiles 
and packaging materials, and energy credits from 
thermal recovery of the packaging. 

 

REQUISITE EVIDENCE 

Ceramic is inert, which means that during use it does 
not emit any pollutants or substances that are 
dangerous for the environment or the health: For this 
reason and in compliance with the PCR, no supporting 
evidence is necessary because it is irrelevant for this 
product group. 
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