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1.   GENERAL INFORMATION 
EEPPDD  OOWWNNEERR  
Company name Panariagroup Industrie Ceramiche S.p.A. 
Legal office Via Panaria Bassa 22/A, Finale Emilia (MO), Italy 
Contacts for information on the EPD QEHS Office - andrea.palladini@panariagroup.it 
 

PPRROOGGRRAAMM  OOPPEERRAATTOORR  
EPDItaly Via Gaetano De Castillia no. 10 - 20124 Milan, Italy 
 

IINNFFOORRMMAATTIIOONN  OONN  TTHHEE  EEPPDD  
Product name Ceramic surfaces made of porcelain stoneware  
Site(s) Via Panaria Bassa, 22/a - 41034 Finale Emilia (MO) - Italy         
Short product description Average EPD for porcelain stoneware ceramic surfaces 

manufactured by Panariagroup with 9 mm average thickness. 
Application area The ceramic surfaces object of this study are intended to be applied 

to both floor and wall claddings and to be installed both indoors and 
outdoors for residential, non-residential and commercial use 

CPC Code  
https://unstats.un.org/unsd/classifications/Econ 

37370 

 

VVEERRIIFFIICCAATTIIOONN  IINNFFOORRMMAATTIIOONN  
PCR  EN 15804:2012+A2:2019.  PCR ICMQ-001/15 rev3 
EPDItaly regulation  General Programme Instruction document of EPDItaly v.6 
Project Report LCA EPD based on a verified LCA tool: LCA tool creator for Ceramic Tile 

V6 [(27/11/2023) - DB version 2023.2] 
Project LCA Tool Report 
 

Background report for LCA tool for Confindustria Ceramica – 
27/11/2023 

Project Short Report 14/6/2024 - LCA porcelain stoneware 9 mm 
Independent Check External audit of the declaration and data performed according to 

ISO 14025:2010. 
 Internal  External 

Third party verifier: ICMQ S.p.A., Via Gaetano De Castillia no. 10 - 
20124 Milan, Italy Accredited by Accredia. 

Comparability Environmental statements published within the same product 
category, but from different programmes, may not be comparable. 
In particular, EPDs of construction products may not be comparable 
if they do not comply with EN 15804:2012+A2:2019. 

Accountability The EPD Owner releases EPDItaly from any non-compliance with 
environmental legislation. The holder of the declaration will be 
responsible for the information and supporting evidence. EPDItaly 
accepts no responsibility for the information, data and results 
provided by the EPD Owner for the life cycle assessment. 

  

AADDDDIITTIIOONNAALL  IINNFFOORRMMAATTIIOONN  
Technical Support  

 https://www.sphera.com  
  

 
 
 
 
 
 
 
 

2. THE COMPANY 
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UNI EN ISO 9001 International Quality Management System Standard.  
  

UNI EN ISO 14001 
 

International Environmental Management System Standard.  
 

EMAS  Eco-Management and Audit Scheme to assess and improve 
environmental performance.   

  

PPrroodduucctt  cceerrttiiffiiccaattiioonnss::  

QB-UPEC French quality certification for flooring material 
  

CE The CE mark is a safety certification required by the European Union. 
 

CCC Chinese quality certification 
  

ISO 17889-1 International standard for assessing the sustainability performance of 
ceramic tiles 

 
PRE-CONSUMER 
RECYCLED MATERIAL 
CONTENT 

 
Panariagroup has obtained certification for the pre-consumer recycled 
material content of most of its products 

  

PPrroodduuccttiioonn  aanndd  llooggiissttiiccss  ssiitteess::  

The Panariagroup's registered office is located in Finale Emilia, in the province of Modena, Italy. The 
Group currently has an overall structure that includes 8 production plants (3 in Italy, 3 in Portugal, 1 
in the United States and 1 in Germany) and 3 logistics hubs (2 in Italy and 1 in the United States).  

The Italian production sites of Panariagroup Industrie Ceramiche S.p.A are located in: 

- Finale Emilia (Modena) – Via Panaria Bassa 22/a;  
- Toano (Reggio Emilia) – Via dell’Industria 15; 
- Fiorano Modenese (Modena) – Via Cameazzo 21; 

 

 

Finale Emilia Panariagroup Facilities: 
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GGEEOOGGRRAAPPHHIICCAALL  VVAALLIIDDIITTYY::   
Performance was calculated with reference to Italian company sites. The reference market is 
international. 
  
DDAATTAABBAASSEE:: Managed LCA Content (GaBi Database) (version 2023.2) 
 
SSOOFFTTWWAARREE:: LCA for Expert (GaBi) (version 10.7) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                

3. GOAL AND SCOPE OF EPD 
The entire life cycle of the product is considered (Type of EPD: cradle to grave).  The modules described 
below are declared in this EPD: 
 
Modules AA11--AA33 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 
processing (A3). (A3). EENNEERRGGYY  CCOONNSSUUMMPPTTIIOONN  EEMMIISSSSIIOONN  
FFAACCTTOORRSS  ((AA11--AA33)) The emission factors (DB version 2023.2) of the 
datasets used to calculate the impact of energy consumption in 
the production phase (A1-A3) for the indicator Climate Change - 
Total, were attached to the Project short report. As a matter of data 
confidentiality, the emission factors used in the study cannot be 
made public as stipulated in Section 5.3 of the Sphera 
Terms&Conditions 
 
Module AA44 includes the transport from the production site to the 
customer or to the point of installation of the tiles.  
 
Module AA55 considers all tile installation steps (like adhesives 
consumption) also packaging waste processing (recycling, 
incineration, disposal). Credits from energy substitution are 
declared in module D. During this phase a ceramic material loss of 
6.5% has been considered. 
 
Module BB11 considers the use of the tiles. No hazardous emissions 
are expected to be generated indoors during the use of ceramic 
tiles.  
 
Module BB22 includes the cleaning of the tiles.  
Provision of water, cleaning agent for the cleaning of the tiles, incl. 
waste water treatment are considered.  
 
Modules  BB33--BB44--BB55 refer to the repair, replacement and renovation 
of tiles. If tiles are installed correctly, repair, replacement and 
renovation processes are not necessary and are therefore not 
considered in the presented study. 

 
Modules BB66--BB77 examine the use of energy for the operation of 
building-integrated technical installations (B6) and the use of 
operating water for building-related technical installations. This 
consumption is not considered relevant to the subject matter of 
this EPD. The cleaning water is declared in module B2.  
 
Module CC11 concerns the process of demolition and de-construction 
of the tiles from the building. It is not considered relevant for the 
environmental impacts. 
 
Module CC22 considers transportation of the discarded tile to a 
recycling or disposal process.  
 
Module CC33 considers every process (collection, crushing process 
etc.) properly for recycling the tiles.  
 
Module CC44 includes all the landfill disposal processes, including 
pre-treatment and management of the disposal site.  
 
Module DD includes benefits from all net flows in the end-of-life 
stage that leave the product boundary system after having passed 
the end-of-waste stage. Loads from packaging incineration (A5) 
and resulted energy credits (electricity and thermal energy) are 
declared within module D. 
 
 
 
 
 
 

 

PRODUCT STAGE 
CONSTRUCTION 

PROCESS 
STAGE 

USE STAGE END-OF-LIFE STAGE 
BENEFITS AND LOADS 
BEYOND THE SYSTEM 
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AA11  AA22  AA33  AA44  AA55  BB11  BB22  BB33  BB44  BB55  BB66  BB77  CC11  CC22  CC33  CC44  DD  

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

MND: Module Not Declared 
  
  
EEPPDD  TTYYPPEE::  
 
Average EPD of the product “Ceramic surfaces made of porcelain stoneware – slabs and tiles” with a 
thickness of 9 mm, manufactured in the Panariagroup factory in Finale Emilia. Production and sales 
figures refer to the year 2022.  
 
According to the PCR ICMQ-001/15 rev. 3 the LCA study and the relative EPD, is “cradle to grave”. 
Modules included are A1, A2, A3, A4, A5, B1-B7, C1, C2, C3, C4 and D. All manufacturing activities and 
packaging/auxiliary’s production are in module A3, while energy production and input materials are in 
A1. Transport to clients (A4) and installation (A5) are included together with end-of-life scenarios (benefits 
and loads included according to D module). 
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4. DETAILED DESCRIPTION OF THE PRODUCT 
  
MMAANNUUFFAACCTTUURRIINNGG  PPRROOCCEESSSS  DDEESSCCRRIIPPTTIIOONN::  
 
Panariagroup specialises in the production of porcelain stoneware slabs and tiles from 9 mm to 20 mm 
thick, laminated porcelain stoneware 6 mm thick and laminated porcelain reinforced with fibreglass mesh 
3.5 mm, 5.5 mm and 6.5 mm thick. 
 
Panariagroup products are marketed by the company's own Commercial Divisions through the brands: 
BLUSTYLE, COTTO D’ESTE, LEA CERAMICHE, PANARIA CERAMICA, LOVE TILES, MARGRES, FLORIDA TILE, 
GRESART, STEULER DESIGN, GROHN, NORD CERAM AND KERATEAM. 
 
 
RReecceeppttiioonn,,  ssttoorraaggee  aanndd  pprroocceessssiinngg  ooff  rraaww  mmaatteerriiaallss::  
The first phase of the production process is the arrival and storage of raw materials (mainly clays, 
feldspars, kaolins, sands and pigments) at the plant. The raw materials, taken from quarries in Italy and 
abroad, arrive at the plant by trucks, which in turn come from rail and ship terminals. They are then stored 
in storage bays in a covered area of the plant. All incoming raw materials undergo a series of checks 
carried out in the mixture laboratory to verify the conformity of the analysed characteristics with the 
specifications agreed with the suppliers. The quality of the mixture and the consistency of its 
characteristics are ensured by an automatic, computerised, continuous weighing and dosing system, 
which guarantees that the exact percentages of the components are maintained over time according to 
the pre-set formula. 
 
PPrroodduuccttiioonn::  
The process begins with the automated dosage of the raw materials that make up the various types of 
mixture. The raw materials are wet milled, that is with the addition of water, in high powered continuous 
and discontinuous mills with significant power to obtain a liquid mixture with an aqueous fraction of about 
30%, referred to as "ceramic slurry" in the ceramics sector. Before the atomisation process the "ceramic 
slurry" can be coloured by mixing it with concentrated coloured inorganic oxides (pigments) previously 
ground. The ceramic slurry obtained is pumped into spray driers, called "Atomisers"; here it is nebulised 
to obtain very fine droplets of different sizes which, when passed through a flow of air heated to about 
600 °C, generate the "atomised" mixture of granules with controlled humidity and with appropriate 
granulometric distribution to obtain the ideal compaction of the powders in the subsequent pressing 
phase. A large silos battery is set up for the storage of the various coloured powders, which will then be 
sent to the mixing and pressing phases. The tile is formed by compressing the atomised mix with powerful 
hydraulic presses, which give it the desired production format (size and thickness) and surface type 
(smooth, textured, etc.). The tile formed in this way is transported from the presses to the drying kilns 
where it undergoes a drastic reduction in humidity and a decisive increase in “raw” mechanical strength, 
both factors that are necessary before undergoing the subsequent production phases. Generally, the 
drying process takes 20-30 minutes at maximum temperatures of 200-220 °C. The pressed tiles can be 
subjected to glazing and digital decoration applications, which give the product high-end aesthetic effects 
and colouring, similar to those of natural materials (stones, marbles, wood, etc.). The firing phase is 
carried out in industrial kilns that, thanks to sophisticated flame emission systems, make it possible to 
keep the temperature uniform in all the zones of the kilns, eliminating problems due to varying shades 
and differing firing temperatures. The long periods spent at high firing temperatures, up to around 1200-
1220°C) ensures the material achieves complete vitrification throughout its mass: thus obtaining 
ceramic tiles with almost zero porosity, which are therefore completely frost resistant, with considerable 
mechanical strength (breaking strength, resistance to bending, abrasion, scratches) and resistance to 
aggressive chemicals. Before quality inspection, most of the material is subjected to mechanical 
processing, such as cutting (to obtain smaller sizes), rectification (to obtain tiles with highly linear and 
orthogonal sides, which allows installation with very narrow grout lines) and honing (mechanical abrasion 
of the surface with very high hard tools to obtain softer surfaces, pleasant to the touch, with different 
degrees of gloss). In the sorting department, each ceramic piece is checked for size, flatness, squareness 
of edges, colour and surface quality (absence of defects) by specialised operators and automatic sorting 
machines. Finished products are packaged in homogeneous batches by article, grade, shade and 
“calibre”. 
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PPaacckkaaggiinngg::  
The main materials used for product packaging are wood, plastic and paper.  
Wood is the main packaging element, depending on the format, pallets (small formats) or crates (large 
formats - slabs) are used. Most of the wood is purchased from PEFC or FSC certified suppliers. 
 
Paper is absent or used in very small quantities in slab packaging, while in smaller formats it is used as 
primary packaging. The use of automatic boxing machines has made it possible to optimise the use of 
cardboard during the packaging process by using a thinner paper and cardboard format and reducing 
waste. This technology allows a reduction of up to 50 per cent of the cardboard used compared to 
previously used traditional systems. About 70 % of the purchased paper and cardboard comes from 
recycling. 
 
Polyester plastic strapping is used to stabilise and secure tile boxes to each other or the slabs. 
Polyethylene shrink film sheets are used to enclose and package the entire pallet of boxes or slab cases. 
The plastic used to package the tile pallets is appropriately recovered through specialised suppliers and 
returned to the production cycle. The plastic used contains 70% recycled material. 
 
SShhiippppiinngg  wwaarreehhoouussee::  
The pallets on which the boxes of finished product are placed are stored in a special parking area outside 
the factory. The product is then ready to be shipped, through to the customer. A radio frequency computer 
system was installed at the plant to manage the handling of finished products in the warehouse (using a 
new barcode label for pallet identification). This intervention allows greater control of the finished product 
warehouse and minimises shipping errors. 
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production process diagram 

 
HHEEAALLTTHH  AANNDD  SSAAFFEETTYY  OOFF  WWOORRKKEERRSS::  
 
Panariagroup has adopted an integrated Quality, Environment, Hygiene and Safety management system 
to guarantee protection and safety in the workplace. In particular, a system complying with ISO 9001, ISO 
14001 and, only for the Italian sites, also with the UNI INAIL Guidelines was developed for the European 
sites with the aim of developing and implementing internal procedures to prevent, monitor and manage 
accidents and injuries at work. Health and safety training is provided throughout the Group, as required 
by local legislation. 
 
EENNVVIIRROONNMMEENNTTAALL  PPRROOTTEECCTTIIOONN::  
 
All of the group's Italian sites are ISO 14001 and EMAS certified and hold an Integrated Environmental 
Authorisation (AIA), which requires compliance with stringent requirements concerning emissions of 
pollutants into the atmosphere, noise impact, waste management, energy consumption, water and raw 
material balance.  Panariagroup monitors pollutant emissions from the production process on a monthly 
basis, which are always well below authorised limits. Panariagroup has no waste water discharges, all 
process water is reused, either untreated or purified, in the production cycle avoiding the consumption of 
fresh water. Panariagroup recovers internally all raw ceramic waste from the production cycle (powders, 
mixes and raw tiles). 
There are energy-efficient systems for heat recovery, for workplace heating, or thermal recovery, for the 
atomisation process. There are photovoltaic systems for the production of electricity from renewable 
sources on the roofs of the Finale Emilia and Fiorano facilities.  Since 2021, the group has also adopted 
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a Sustainability Plan to increasingly improve the performance of its production sites, in line with the goals 
of the 2030 Agenda for Sustainable Development. 

TTeecchhnniiccaall  cchhaarraacctteerriissttiiccss::  The products meet the requirements defined by the European standard EN 
14411 and the international standard ISO 13006, according to the criteria set out in the ISO 10545 test 
methods below. Porcelain stoneware slabs Group BIa according to UNI EN 14411 Annex G/ISO 13006 
Annex G  
 

Name Average value Unit 
Shaping acc. to EN14411 B: dry-pressed  
Surface quality acc. to ISO 10545-2 > 95 % 
Water absorption acc. to ISO 10545-3 ≤ 0.1 % 
Breaking Strength acc. to ISO 10545-4 Thicknesses ≥7.5 mm, ≥ 

1300 
N 

Flexural strength acc. to ISO 10545-4 ≥ 35 N/mm2 
Resistance to deep abrasion – Unglazed tiles acc. to ISO 10545-6 ≤ 175 mm3 
Thermal shock resistance acc. to ISO 10545-8 7 x 10-6 1/K 
Thermal shock resistance according to ISO 10545-9 Resistant  
Frost resistance acc. to ISO 10545-12 Resistant  
Non-slip property (class A, B or C) acc. to. EN 16165 -B Depending on the product Class 
Non-slip property (class R9, R10, R11, R12) acc. to. EN 16165 -B Depending on the product Class 
Cohesive strength/adhesion according to EN 12004 - Cementitious adhesives Depending on the product 

C1 - C2 
Class 

Impact resistance acc. to ISO 10545-5 0.75 – 0.85  
Reaction to fire A1/A1fl Class 
Resistance to household chemicals and swimming pool salts acc. to ISO 
10545-13 

A (resistant) Class 

Resistance to low and high concentrations of acids and alkalis acc. to ISO 
10545-13 

Depending on the product 
LA–HA (resistant); 

LB-HB 

Class 

Resistance to staining acc. to ISO 10545-14 Depending on the product  
Moisture expansion acc. to ISO 10545-10 0.0 mm/ml 
 
For the specific technical properties of the product and surface finish, please refer to the specifications 
available on the website of the relevant sales division. 
 
BBAASSIICC  MMAATTEERRIIAALLSS//AADDDDIITTIIOONNAALL  MMAATTEERRIIAALLSS::  
 
MMaaiinn  rraaww  mmaatteerriiaallss::  

• Clay 20 - 40% 
• Feldspar 20 - 50% 
• Sand 10 - 25% 
• Kaolin 0 - 1 % 
• Pigments 0 - 3% 

 
MMaaiinn  ggllaazzee  ccoommppoonneennttss::  

• Clay powder 
• Quartz 
• Aluminium 
• Pigments 
• Frits 
• Feldspar 

  
MMaaiinn  aauuxxiilliiaarryy  aaddddiittiivveess::  

• Dispersing agent 
• Binding agent 
• Fluidifying agents 

 
No substances of “very high concern” (SVHC: Substances of Very High Concern) are intentionally added 
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to Panariagroup products during the production process in quantities exceeding 0.1% w/w.  Depending 
on the type, Panariagroup products may contain more than 40% pre-consumer recycled material (i.e. 
reused industrial waste). 
  
IINNSSTTAALLLLAATTIIOONN//LLAAYYIINNGG  
Tiles are fixed to the walls and floors surfaces using different materials and amounts, for example, 
dispersion and cementitious adhesives and mortars, sealants or liquid applied membranes. No emissions 
are generated during installation and ceramic tile installations do not cause health or environmental 
hazards. 
 
RREELLEEVVAANNTT  EEFFFFEECCTTSS  DDUURRIINNGG  UUSSEE  
FFiirree: In accordance with EN 13501--1:2007+A1:2009, ceramic tiles can be classified as fire resistance 
class A1 as they are non-flammable.  
Coating ceramic tiles in the event of fire has been shown to reduce the heat input on them and thus the 
risk of collapse. 
WWaatteerr::  Ceramic tiles are insoluble materials and do not react with water. 
  
EENNVVIIRROONNMMEENNTT  AANNDD  HHEEAALLTTHH  DDUURRIINNGG  UUSSEE  
Ceramics are inherently inert, chemically stable and therefore, during use, they do not emit pollutants or 
substances which are dangerous for the environment and for health, such as: VOC and radon. 
 
DDEECCLLAARREEDD  UUNNIITT  aanndd  RREEFFEERREENNCCEE  FFLLOOWW  
The functional unit is 1 m2 of ceramic wall and floor tiles for residential or commercial use, indoors and 
outdoors for 1 year. The mass of the surface considered is 19.48 kg and the thickness 9 mm. 
 
RREEFFEERREENNCCEE  SSEERRVVIICCEE  LLIIFFEE  ((RRSSLL)) 
The service life of the tiles is generally more than 50 years (BNB 2011). In addition, according to the US 
Green Building Council, the service life of the tiles could have the same service life as the building itself. 
Therefore, 60 years can be considered as a realistic service life for the tiles. The results reported take 
into account the use of the tiles for 1 year, by multiplying the B2 values by 50 or 60 it is possible to obtain 
B2 values for 50 or 60 years. No RSL has been defined according to ISO 15686. 
  
MMEECCHHAANNIICCAALL  DDEESSTTRRUUCCTTIIOONN  
Ceramic tiles can be mechanically crushed and no significant environmental impact is expected. 
 
RREEUUSSEE  
After the demolition and deconstruction phase, ceramic tiles can be crushed and used in a wide range of 
different applications, for example aggregates for concrete or road construction. 
 
DDIISSPPOOSSAALL  
According to the European Waste Catalogue (EWC), ceramic tiles belong to group 17 "Construction and 
demolition wastes”, tiles and ceramics (code: 17 01 03). 
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5. LCA RESULTS 
 

 Basic information on all declared modules can be found in chapter 3. You can convert the results per kg using the following conversion 
factor: 0.0513. 
 
 The environmental indicators for which the corresponding values are given are as follows, divided into the categories foreseen by the technical 
specifications. 
 

KKeeyy  eennvviirroonnmmeennttaall  iimmppaacctt  iinnddiiccaattoorrss  
GGWWPP  ttoottaall = Global warming potential;  GGWWPP--ffoossssiill = Global warming potential – fossil; GGWWPP--bbiiooggeenniicc  = Global warming potential –biogenic; GGWWPP--lluulluucc  = 
Global warming potential - land use and land use change; OODDPP = Depletion potential of the stratospheric ozone layer; AAPP = Acidification potential of land 
and water; EEPP = Eutrophication potential; PPOOCCPP = Formation potential of tropospheric ozone photochemical oxidants; AADDPPEE = Abiotic depletion potential for 
non-fossil resources; AADDPPFF = Abiotic depletion potential for fossil resources; WWDDPP = Water (user) deprivation potential 
 
RReessoouurrccee  uussee  iinnddiiccaattoorrss  lleeggeenndd  
PPEERREE = Use of renewable primary energy excluding renewable primary energy resources used as raw materials; PPEERRMM = Use of renewable primary energy 
resources used as raw materials; PPEERRTT = Total use of renewable primary energy resources; PPEENNRREE = Use of non-renewable primary energy excluding non-
renewable primary energy resources used as raw materials; PPEENNRRMM = Use of non-renewable primary energy resources used as raw materials; PPEENNRRTT = Total 
use of non-renewable primary energy resources; SSMM = Use of secondary material; RRSSFF = Use of renewable secondary fuels; NNRRSSFF = Use of non-renewable 
secondary fuels; FFWW = Use of net fresh water. 
 
LLeeggeenndd  ooff  wwaassttee  ggeenneerraattiioonn  iinnddiiccaattoorrss  aanndd  oouuttppuutt  ssttrreeaammss  
HHWWDD = Hazardous waste disposed; NNHHWWDD = Non-hazardous waste disposed; RRWWDD = Radioactive waste disposed; CCRRUU = Components for re-use; MMFFRR = 
Materials for recycling; MMEERR  = Materials for energy recovery; EEEEEE  = Exported electrical energy; EEEEEE = Exported thermal energy 
 

BBiiooggeenniicc  ccaarrbboonn  ccoonntteenntt  
BBiioogg..  CC  iinn  ppaacckkaaggiinngg  = Biogenic carbon content in packaging; BBiioogg..  CC  iinn  pprroodduucctt = Biogenic carbon content in product 
 

Additional indicators (PM, IR, ETF-fw, HTP-c, HTP-nc and SQP) were calculated and can only be seen in the Background Report. Warning for EN 15804+A2: 
additional indicators (1) Potential Human exposure efficiency relative to U235 (IRP): This impact category mainly concerns the possible impact of low-dose 
ionising radiation on human health from the nuclear fuel cycle. It does not take into account effects due to possible nuclear accidents, occupational exposure 
or the disposal of radioactive waste in underground facilities. Potential ionising radiation from soil, radon and certain building materials are also not 
measured by this indicator. (2) The results of the environmental impact indicators: ADP, WDP, ETP-fw, HTP-c, HTP-nc, SQP must be used with caution as 
uncertainties about these results are high or there is limited experience with the indicator. 

                                

 

EENNVVIIRROONNMMEENNTTAALL  IIMMPPAACCTT  ppeerr  11mm22  ooff  cceerraammiicc  ttiillee    
IInnddiiccaattoorrss  UUnniitt  AA11  AA22  AA33  AA44  AA55  BB11  BB22  BB33--BB77  CC11  CC22  CC33  CC44  DD  

GWP total kg CO2-eq. 5.47 0.867 3.92 0.874 3.78 0 0.0118 0 0.0163 0.0756 0.0447 0.114 -0.442 

GWP fossil kg CO2-eq. 5.45 0.832 5.02 0.841 2.23 0 0.0089 0 0.0156 0.0723 0.0448 0.113 -0.438 

GWP 
biogenic kg CO2-eq. 0.0198 0.0347 -1.1 0.0331 1.55 0 0.00285 0 0.000712 0.0033 -0.000463 0.000317 -0.00392 

GWP luluc kg CO2-eq. 0.00081 5.11E-005 0.00122 4.82E-005 0.00108 0 1.34E-006 0 9.76E-007 4.61E-006 0.000343 0.000357 -0.000142 

ODP kg CFC-11-
eq. 3.96E-011 2.77E-013 8.72E-012 9.47E-014 7.15E-012 0 4.19E-014 0 1.83E-015 8.66E-015 7.64E-014 2.92E-013 -3.2E-012 

AP mole of H+-
eq. 0.00807 0.00467 0.00502 0.00486 0.00353 0 1.55E-005 0 7.8E-005 0.000108 0.000238 0.000815 -0.000693 

EP - 
freshwater kg P eq. 5.41E-006 2.17E-007 3.47E-006 2.04E-007 9.92E-006 0 3.56E-006 0 3.76E-009 1.77E-008 1.55E-007 2.31E-007 -1.24E-006 

EP - marine kg N eq. 0.00234 0.00176 0.00234 0.00123 0.00128 0 1.75E-005 0 3.7E-005 4.33E-005 0.000109 0.00021 -0.000219 

EP - 
terrestrial 

mole of N 
eq. 0.0256 0.0194 0.0257 0.0135 0.0143 0 4.59E-005 0 0.000406 0.000477 0.00121 0.00232 -0.00236 

POCP kg NMVOC 
eq. 0.00735 0.0039 0.00676 0.00347 0.00314 0 1.94E-005 0 0.000105 0.000104 0.000297 0.000635 -0.0008 

ADPE kg Sb eq. 4.57E-005 1.09E-008 2.11E-005 1.02E-008 7.19E-006 0 3.96E-010 0 1.92E-010 9.08E-010 4.89E-008 5.31E-009 -3.1E-008 

ADPF MJ 151 12.1 16.2 12 20.1 0 0.198 0 0.223 1.05 0,898 1.53 -10.7 

WDP m3 world 
eq. 0.537 0.0035 0.464 0.00196 0.201 0 0.00156 0 3.73E-005 0.000176 0.00888 0.0126 -0.0269 
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UUSSEE  OOFF  RREESSOOUURRCCEESS  ppeerr  11  mm22  ooff  cceerraammiicc  ttiillee    
IInnddiiccaattoorrss  UUnniitt  AA11  AA22  AA33  AA44  AA55  BB11  BB22  BB33--BB77  CC11  CC22  CC33  CC44  DD  

PERE [MJ] 14.9 0.13 14.1 0.0743 0 0 0.0242 0 0.00144 0.0068 0.0835 0,249 -1.89 

PERM* [MJ] 0 0 0.566 0 -0.566 0 0 0 0 0 0 0 0 

PERT [MJ] 14.9 0.13 14.7 0.0743 5 0 0.0242 0 0.00144 0.0068 0.0835 0.249 -1.89 

PENRE [MJ] 151 12.2 15.9 12 20.4 0 0.198 0 0.224 1.06 0.9 1.53 -10.7 

PENRM* [MJ] 0 0 0.308 0 -0.308 0 0 0 0 0 0 0 0 

PENRT [MJ] 151 12.2 16.2 12 20.1 0 0.198 0 0,224 1.06 0.9 1.53 -10.7 

SM [kg] 1.53 0 0.394 0 0.125 0 0 0 0 0 0 0 17.4 

RSF [MJ] 0 0 0 0 0 0 0 0 0 0 0 0 0 

NRSF [MJ] 0 0 0 0 0 0 0 0 0 0 0 0 0 

FW [kg] 0.0163 0.00018 0.0136 8.74E-005 0.00604 0 5.62E-005 0 1.67E-006 7.9E-006 0.000256 0.000386 -0.00196 

* In order to balance the values of PENRM and PERM related to the use of packaging, the values of module A5 (end-of-life of packaging) are negative. 

WWAASSTTEE  GGEENNEERRAATTIIOONN  AANNDD  OOUUTTPPUUTT  SSTTRREEAAMMSS  ppeerr  11mm22  ooff  cceerraammiicc  ttiillee    
IInnddiiccaattoorrss  UUnniitt  AA11  AA22  AA33  AA44  AA55  BB11  BB22  BB33--BB77  CC11  CC22  CC33  CC44  DD  

HWD [kg] 2.94E-007 4.62E-011 6.41E-009 2.4E-011 1.99E-008 0 1.03E-011 0 4.12E-013 1.95E-012 -2.33E-012 3.33E-011 -5.4E-010 

NHWD [kg] 0.246 0.00126 0.791 0.00119 1.56 0 0.00604 0 2.23E-005 0.000105 0.000237 7.65 -0.726 

RWD [kg] 0.00201 8.29E-005 0.000279 1.93E-005 0.000405 0 4.49E-006 0 3.73E-007 1.76E-006 1.21E-005 1.75E-005 -0.000362 

CRU [kg] 0 0 0 0 0 0 0 0 0 0 0 0 0 

MFR [kg] 0 0 0.091 0 0,109 0 0 0 0 0 17.8 0 0 

MER [kg] 0 0 0 0 0.302 0 0 0 0 0 0 0 0 

EEE [MJ] 0 0 0 0 0.919 0 0 0 0 0 0 0 0 

EET [MJ] 0 0 0 0 1.44 0 0 0 0 0 0 0 0 
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6. CALCULATION RULES 
  
FFUUNNCCTTIIOONNAALL  UUNNIITT:: 
  
  
  
  
  
  
  
  
  
AASSSSUUMMPPTTIIOONNSS::    
The modules from A5 to C4 are scenarios based on average data included into the PCR created by the 
“European Ceramic Tile Manufacturers Federation” /CET PCR 2014/ and subsequently implemented in 
the PCRb of the IBU program operator "Ceramic tiles and panels". 
 

CCUUTT--OOFFFF  CCRRIITTEERRIIAA::    
All flows in known inputs and outputs were considered. 
 

DDAATTAA  QQUUAALLIITTYY::    
The period of validity of background data from Sphera database is between 2019 and 2023. Most of the 
information (energy and water consumption, emissions of pollutants, atomised powders and ceramic 
production) are measured or calculated directly at the company level and declared in the Italian IPPC 
document called AIA, which is specific and is checked for each plant involved in this study. Carbon dioxide 
emissions (related to carbonate oxidation) are collected through the ETS (Emissions Trading Scheme) 
declaration. Detailed data were obtained not only for raw material mixtures (collected with company-
specific primary data) but also for dyes, frits and other raw materials used. The overall quality of the data 
can be considered satisfactory. 
  
PPEERRIIOODD  UUNNDDEERR  RREEVVIIEEWW::  
Primary data collected in the context of this study refer to 2022. 
  
AALLLLOOCCAATTIIOONN::    
The allocations made concern material and energy flows in and out of the production phase processes. 
The product flows studied were calculated by breakdown based on both mass and surface production 
data of annually produced ceramic tiles. No further allocations were applied in the modules subsequent 
to the production phase. Some ceramic waste is recycled internally. Credits for energy recovery of 
packaging materials and end of life of the product have been taken into consideration. 
  
VVAARRIIAABBIILLIITTYY  AANNAALLYYSSIISS::    
The average EPD covers the thicknesses of ceramic tiles produced by Panariagroup with a thickness of 9 
mm. All products considered in the EPD fall within an impact variation of ±10% for the following indicators: 
 
• Climate Change - total 
• Acidification 
• Photochemical ozone formation, human health 
• Resource use, mineral and metals 
• Resource use, fossils 
• Total use of renewable primary energy resources (PERT) 
• Total use of non-renewable primary energy resources (PENRT) 
  
  
  

NNaammee  UUnniitt  VVaalluuee  

Functional unit  m2 1 

Weight kg/m2 19.48 

Conversion factor to 1 kg - 0.0513 
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7. SCENARIOS 
The following technical information about declared modules and related scenarios is based on average 
data, according to the “European Ceramic Tile Manufacturers Federation” and subsequently 
implemented in the PCRb of the IBU program operator "Ceramic tiles and panels". 
 
TTrraannssppoorrtt  ((AA44))::  
The LCA practitioner should justify the transportation scenario used (if different from the default 
scenario). For transport distances of less than 300 km, trucks shall be assumed to make the return trip 
empty, whereas for distances exceeding 300 km, they will return full with other goods, so that the return 
trip is not included in the inventory of the system analysed. 
 

NNaammee  QQuuaannttiittyy  UUnniitt 

Truck with national destination having a capacity 
of 27 tons (37% of tiles sold) 300 km 

Truck with European destination having a 
capacity of 27 tons (40.5% of tiles sold) 1390 km 

Transoceanic transport (22.5% of tiles sold) 
6520 km 

  
IInnssttaallllaattiioonn  ooff  tthhee  pprroodduucctt  ((AA55))::  
Three options are defined for the installation phase, in which different materials can be used.  

• Option 1: adhesives, mortar and water;  
• Option 2: mortar and polysulphide dispersion adhesives;  
• Option 3: cement adhesives (different quantities for different tile sizes). 

  
These considerations are based on average data provided by different ceramic tile manufacturers in 
Europe. In this EPD it is assumed that tiles are installed with cementitious adhesive (Option 3). 
 

OOppttiioonn  33  ((llaarrggee  ffoorrmmaatt  ttiilleess))  QQuuaannttiittyy  UUnniitt  

 Cementitious adhesives 6 kg 

 
For the treatment of packaging waste, an average European scenario is used, taken from "Eurostat, 
2020"; thus end-of-life consists of recycling, energy recovery and landfill for plastic and paper, and reuse, 
energy recovery and landfill for wood. The loss of ceramic material considered is 6.5%. 
  
MMaaiinntteennaannccee  ((BB22))::  
Only stage B2, the maintenance phase, is considered in terms of impact generation. Throughout its 
lifetime, the ceramic cladding product must be cleaned regularly, to a greater or lesser extent, depending 
on the type of building (residential, commercial, etc.) in which it is installed. If the surface is dirty or greasy, 
cleaning agents such as detergents or bleach can be added. In this way, the consumption of water and 
disinfectant chemicals has been taken into account.  
 

NNaammee  VVaalluuee  UUnniitt  
Water consumption 0.1 l 

Detergents 0.2 ml 
Floor tile Maintenance cycle 52 Number/LS 
Wall tile Maintenance cycle 4 Number/LS 

  
EEnndd--ooff--lliiffee  ((CC11--CC44))::  
C1: This module considers the demolition phase considering an excavator (100kW) with a consumption 
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of diesel of 1.72E-4 per kg of product and all the emissions connected with the fuel burning process. 
C2: The ceramic tile demolition waste is transported from the building site 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. It can be considered an average distance of 30 km from the container or treatment plant to final 
destination. 
C3-C4: The table below shows the end-of-life stage. 
 

NNaammee  VVaalluuee  UUnniitt  

Recycling percentage (C3) 70 % 

Landfill percentage (C4) 30 % 

  
  
BBeenneeffiittss  aanndd  llooaaddss  bbeeyyoonndd  tthhee  pprroodduucctt  ssyysstteemm  bboouunnddaarryy  ((DD))::    
Module D includes credits from materials recycling of products and packaging, energy credits from 
thermal recovery of the packaging. 

 

88.. ENVIRONMENT AND HEALTH DURING USE  
 
Ceramics are inherently inert, chemically stable and therefore, during use, they do not emit pollutants or 
substances which are dangerous for the environment and for health, such as: VOC and radon. 
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9. OTHER ADDITIONAL ENVIROMENTAL INFORMATION 
1100..   

BBiiooggeenniicc  ccaarrbboonn  ccoonntteenntt  
 

BBIIOOGGEENNIICC  CCAARRBBOONN  CCOONNTTEENNTT  ppeerr  11  mm22  ooff  
pprroodduucctt  

kkgg  

in the packaging 0.0153 

in the product 0 
 

AAddddiittiioonnaall  EEnnvviirroonnmmeennttaall  PPaarraammeetteerrss  rreellaatteedd  ttoo  MMiinniimmuumm  EEnnvviirroonnmmeennttaall  CCrriitteerriiaa  according to the 
Ministerial Decree of 23 June 2022 sseeccttiioonn  22..55..1100..11  ““hhaarrdd  ccoovveerriinnggss””  
 
Panariagroup's slabs and tiles meet the characteristics and requirements of the MMiinniimmuumm  EEnnvviirroonnmmeennttaall  
CCrriitteerriiaa (CAM), developed as part of the national “green procurement” strategy (GPP - Green Public 
Procurement).  These criteria are the tool used by the Italian public administration to manage contracts 
for the design and construction of new buildings and the renovation of existing ones. CAMs are regulated 
by art. 34 on "Energy and environmental sustainability criteria" of Legislative Decree no. 50/2016 “Public 
Contracts Code”, which made it mandatory for all contracting authorities to apply. Panariagroup products 
comply with the technical specifications for ceramic tiles set out in the CAM as they meet the following 
criteria included in Decision (EU) 2021/476 for the award of the Ecolabel. 
 

CCoommmmoonn  ccrriitteerriiaa  
  
1.1 Mineral 
extraction 

Panariagroup requires all suppliers of raw materials that carry out extraction 
activities to obtain authorisation for the activity, an environmental restoration 
plan, an environmental impact assessment and a map with geographical 
coordinates of the site. 
  

1.2 Restricted 
substances 

The product was manufactured using chemicals or materials supplied that do not 
contain substances of very high concern, which are included in the candidate list 
in accordance with Article 59 of Regulation (EC) No 1907/2006, in 
concentrations greater than 0.10 % (w/w). 
  

1.3 VOC emissions Ceramic slabs are recognised as an inert material with no harmful emissions.  
 

1.4 Suitability for 
use 

Panariagroup products are CE marked in accordance with technical standard EN 
14411 and Regulation (EU) No 305/2011. Panariagroup is ISO 9001 certified 
and has procedures for quality control and complaint handling 
 

1.5 Information for 
users 

Information on the technical characteristics, installation, cleaning and 
maintenance of the product is available on all the websites of the group's 
commercial brands 

  

  
SSppeecciiffiicc  ccrriitteerriiaa  ffoorr  cceerraammiicc  pprroodduuccttss  
  
4.1 Combustion of 
fuels 

The specific fuel energy consumption for the atomisation processes (production 
of atomised powder), and drying and firing of the finished product, does not 
exceed the relevant limits given in the table   
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4.2 CO2 emissions The specific CO2 emissions associated with the use of fuels and the process 
emissions resulting from the decarbonisation of raw materials during the 
atomisation, drying and firing processes do not exceed the relevant limits given 
in the table 
  

4.3 Water 
consumption 

Panariagroup facilities comply with the requirement as they have a closed-loop 
recycling system for waste water treatment. 
 

4.4 Air pollutant 
emissions 

The specific emissions of particulates, HF, NOx into the air associated with the 
production of Panariagroup products do not exceed the relevant limits shown in 
the table  
 

4.5 Waste water 
management 

Panariagroup plants comply with the requirement in that process waste water 
from production is treated on-site to remove suspended solids and then returned 
to the production process as part of a zero-liquid discharge system.  
 

4.6 Reuse of 
process waste 
 

Panariagroup complies with the requirement as more than 90 % by mass of the 
process waste generated in the manufacture of ceramic products is incorporated 
in the on-site production process, in off-site production processes of ceramic 
products, or reused in other production processes.   

 
4.7 Glazes and inks 
 

Panariagroup complies with the requirement as the glazes and inks used do not 
contain or contain less than 0.10% Pb by weight and less than 0.10% Cd by 
weight. 

 
  

RReeqquuiirreemmeenntt      RReeppoorrtteedd  
vvaalluuee  LLiimmiitt  vvaalluuee  oobbsseerrvveedd  

Fuel consumption 
Atomiser  <1.3 MJ/kg Threshold for 

excellence* 1.3 MJ/kg 

Dryer and oven <4.3 MJ/kg Mandatory limit* 4.3 MJ/kg 

CO2 emissions 
Atomiser  <84 kgCO2/t  Mandatory limit* 84 kgCO2/t 

Dryer and oven <290 kgCO2/t Threshold for 
excellence* 

290 
kgCO2/t 

Emissions into the 
air 

Powders (atomiser) <90 mg/kg Mandatory limit 90 mg/kg 

Powders (oven) <10 mg/kg Threshold for 
excellence 10 mg/kg 

HF (oven) <6 mg/kg Threshold for 
excellence 6 mg/kg 

NOx (oven) <170 mg/kg Threshold for 
excellence 170 mg/kg 

Reuse of process 
waste 

Reuse of process 
waste 

>99% (by 
weight) Mandatory limit >90% 

* limit values per product family  

Table: Compliance with the relevant limits of criterion 4.4 of Decision (EU) 2021/476 for Panariagroup 
products 
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