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Table A1.1 Literature review  

Reference Coverings Environmental impact categories Evaluation method Scope/limits Functional Unit 

Jönsson et al., 1997 

Linoleum 

Vinyl 

Wood 

Resouce use 

Energy use 

Emissions to the air 

Waste generation 

EPS (Environmental Priority 

Strategies in product design) 

Environmental Theme method 

Ecological Scarcity method 

Cradle to grave
The covering of one square meter of flooring 

during one year of operation 

Potting and Block, 

1997 

Cushion vinyl 

Woollen carpet 

PA carpet 

Linoleum 

CED (MJ) 

GWP (g CO2eq.) 

EP (g PO4
3- eq.) 

AP (g SO2 eq.) 

POCP (g ethylene eq.) 

Waste (g hazardous and g non-

hazardous) 

CED: From (1) and (2) 

GWP, EP, AP, POCP: from (3) 

‘The amount of floor covering of good quality 

which is needed to cover one m2 of floor 

surface in a normal Dutch house over a 

period of 15 years’. 

Günther and 

Langowski, 1997 

PVC 

Cushioned PVC 

Polyolefins 

Parquet 

Linoleum 

Rubber 

Textile 

Gross energy (MJ) 

Water demand (m3) 

Municipal and chemical waste 

(kg) 

AP (Mol H+) 

GWP (kg CO2) 

“Münchner Kreis" Cradle to grave 
The typical use of 20m2 flooring over a period 

of 20 years 

Nicoletti et al., 2002 
Marble tile 

Ceramic tile 

ADP, GWP, ODP, HT, ECA, AP, 

POCP, NP 

Heijungs et al., 1992 (3) 

IPPC (4) 

Normalization (5) 

Weighting (6) 

Extraction, manufacturing, disposal in 

landfills. Excluding: fixing materials; 

cleaning operation; ceramic: lime from the 

abatement of combustion fumes and 

sludge waste; marble: wax and diamond 

wire 

1 m2 of flooring tile over a period of 40 years 



Reference Coverings Environmental impact categories Evaluation method Scope/limits Functional Unit 

Nebel et al., 2006 

8 mm parquet 

10 mm parquet 

22 mm parquet 

Multilayer parquet 

(floated) 

Multilayer parquet 

(glued) 

Floor wood boards 

Wood blocks 

GWP (g CO2eq.) 

EP (g PO4
3- eq.) 

AP (g SO2 eq.) 

POCP (g ethylene eq.) 

ODP (CFC11-eq.) 

Primary Energy (MJ) 

Guinée et al., 2002 (7) 

Cradle to grave. Regular cleaning excluded 

but vacuum once a week is considered in 

the sensitivity analysis. Exclusion f oil and 

wax finish 

1 m² of laid wood floor covering assuming 

average wear and tear in a home that is 

completely refurbished after 50 years 

Abeysundara et al., 

2009 

Ceramic tile 

Vinyl tile 

GWP (kg CO2eq.) 

AP (kg SO2 eq.) 

Nutrient enrichment potential (kg 

SO2 eq.) 

Wenzel et al., 1997 (8) 
Raw materials extraction and production; 

use and maintenance and disposal 

“area to be paved in a room of 20 feet (6096 

mm) long and 20 feet (6096 mm) wide built 

in a typical single storey school building of 80 

feet (24,384 mm) long and 20 feet (6096 mm) 

wide, for 50 years” 

 



Table A1.1 Literature review (continued) 

Reference Coverings Environmental impact categories Evaluation method Scope/limits Functional Unit 

Traverso et al., 2010 

Sicilian marble 

(marble chips floor 

tile and marble 

slabs) 

GWP (kg CO2eq.) 

EP (kg PO4
3- eq.) 

AP (kg SO2 eq.) 

POCP (kg ethylene eq.) 

Embodied energy (MJ) 

CML-IA-Aug.2007 (9) 

Embodied energy: Cole and 

Rousseau, 1992 (10) 

Extraction and production 1 m3 of marble 

Bovea et al., 2010 Ceramic tiles 

ADP: kg Sb eq. 

AP: kg SO2 eq. 

EP: kg PO-3
4 eq. 

 GWP: kg CO2 eq. 

ODP: kg R11 eq. 

POCP: kg C2H4 eq. 

Noise dBA 

CML 2001 (Guinée 2002) (7) 

Extraction of red clay and glaze raw 

materials, transport, production of the 

tiles and glazes, and delivery to customer. 

1 m2 of manufactured and classified ceramic 

tile, ready for sale 

Benveniste et al., 

2011 
Ceramic tiles 

ADP: kg Sb eq. 

AP: kg SO2 eq. 

EP: kg PO-3
4 eq. 

 GWP: kg CO2 eq. 

ODP: kg R11 eq. 

POCP: kg C2H4 eq. 

Primary energy consumption: MJ 

water consumption: m3 

CML 2001 (Guinée 2002) (7) 

Cradle to grave, including fixing material 

and 3 scenarios of use: residential, 

commercial and sanitary 

“Covering 1 m2 of surface (wall or floor) of a 

building with ceramic tiles for 50 years 

considering a residential, commercial or 

sanitary use". 

Ibañez-Forés et al., 

2011 

Glazed stoneware 

tile 

ADP: kg Sb eq. 

AP: kg SO2 eq. 

EP: kg PO-3
4 eq. 

CML 2001 (Guinée 2002) (7) Cradle to grave except use stage 1 m2 of ceramic tile over a period of 20 years 



 GWP: kg CO2 eq. 

ODP: kg R11 eq. 

POCP: kg C2H4 eq. 

Human toxicity kg1.4 DB eq. 

Gazi et al., 2012 Marble CO2 eq. 
CO2 equivalent based on energy 

consumption 
Cradle to gate 1 m3 of marble 

Minne and 

Crittenden, 2015 

Carpet of nylon 6.6 

Hardwood 

Linoleum 

Vinyl 

Ceramic 

Climate Change: kg CO2 eq. 

Fossil depletion (kg oil eq.) 

POCP (kg NMVOC) 

Particulate matter formation (kg 

PM10 eq.) 

Water depletion (m3) 

Fresh water eutrophication (kg P 

eq.) 

Land occupation (m2a) 

Human toxicity kg1.4 DB eq. 

ReCiPe mindpoint and endpoint 

hierarchist 

Raw materials, manufacturing, installation, 

use (several scenarios) and end-of-life 

1 m2 of flooring in residential scenario for 61 

years 

Table A1.1 Literature review (continued) 

Reference Coverings Environmental impact categories Evaluation method Scope/limits Functional Unit 

Islam et al. 2015 

Carpet 

Plywood 

Concrete slabs 

Ceramic tiles 

Australian Impact Method with 

Normalization 

Greenhouse gases (tCO2-eq); 

CED (GJ); Solid waste (tonne);  

Construction, operation 8heating and 

cooling energy), maintenance and final 

disposal. It considers all the constructive 

solution system. Different types of floor 

depending on the room. 

House over its 50-year lifetime 

Almeida et al., 2016 
Ceramic tiles (glazed 

tiles and unglazed) 

ADPE: kg Sb eq. 

ADPF: MJ 

AP: kg SO2 eq. 

CML2001 (ADP – elements; ADP 

– fossil; AP; EP; GWP; ODP; 

POCP) (11) 

Cradle to grave 1 m2 of ceramic tile with a lifespan of 50 years 



EP: kg PO-3
4 eq. 

 GWP: kg CO2 eq. 

ODP: kg R11 eq. 

POCP: kg C2H4 eq. 

Human toxicity: CTUh 

 particulate matter: PM2.5 

land use: kg C deficit 

water depletion m3 

Ecotoxicity: CTUe 

ILCD (Human toxicity 

particulate matter, land use, 

water depletion and 

ecotoxicity) (12) 



Ruschi Mendes 
Saade et al. 2014 Ceramic tiles 

Embodied energy (MJ); embodied 

CO2e;  

blue water footprint (m3);  

non-renewable minerals (kg);  

volatile organic compound 

emissions (kg) 

Method unknown Cradle to gate 1 m2 of gross floor area (GFA) 

Reza et al., 2011 

Three block joisted 

flooring system: 

concrete, clay and 

polystyrene blocks 

Method unknown Cradle to grave

Hesser et al., 2017 
Multilayer wood 

parquet 

from datasets mainly for 

transportation and electricity 

from GEMIS database (13)

Cradle to grave

Tikul, 2014 

Ceramic tile 

Marble tiles 

Untreated solid 

parquet 

Global warming 

Acidification 

Eutrophication 

Ozone depletion 

Eco-indicator 95 Cradle to grave 1 m2 of flooring materials 

 



Table A1.1 Literature review (continued) 

Reference Coverings Environmental impact categories Evaluation method Scope/limits Functional Unit 

Tikul and Srichandr, 
2010 Ceramic tile 

Global warming (kg CO2) 

Ozone depletion (kg CFC11) 

Acidification (kg SO2)  

Eutrophication (kg NO3)  

Photochemical smog (kg ethene) 

Human toxicity air (m3) 

Human toxicity water (m3) 

Human toxicity soil (m3) 

Ecotoxicity water chronic (m3) 

Ecotoxicity water acute (m3) 

Ecotoxicity soil chronic (m3) 

EDIP methodology and Eco-

indicator 99 methodology 
Cradle to gate 

one megagram (Mg) of double-fired glazed 

plain white and pink ceramic tiles, size 98 mm 

x 98 mm x 5 mm thick 

Pini et al., 2016 

Thin ceramic 

stoneware slab 

reinforced with a 

fibreglass backing  

Human health; Ecosystem quality; 

Climate change; Resources; Single 

score (Pt) 

IMPACT 2002+ 

Raw materials supply, transport of raw 

materials, manufacturing, distribution and 

end of life 

1 m2 of a black, large, thin ceramic tile 

(3.5mm) reinforced 

with fibreglass backing 

Ros-Dosdá et al., 

2018 

Porcelain stoneware 

tile (15 varieties) 

ADPE: kg Sb eq. 

ADPF: MJ 

AP: kg SO2 eq. 

EP: kg PO-3
4 eq. 

 GWP: kg CO2 eq. 

ODP: kg R11 eq. 

POCP: kg C2H4 eq. 

CML2001 (11) Cradle to grave 

Covering 1 m2 of household floor surface for 

50 years with different varieties of porcelain 

stoneware tile. 



Present study 

Porcelain stoneware 

tile 

Natural stone 

PVC 

Carpet PA6.6 

Laminate 

Parquet 

ADPE: kg Sb eq. 

ADPF: MJ 

AP: kg SO2 eq. 

EP: kg PO-3
4 eq. 

 GWP: kg CO2 eq. 

ODP: kg R11 eq. 

POCP: kg C2H4 eq. 

CML2001 (11) 

Cradle to grave (with several scenarios of 

use according to different traffic intensity 

scenarios) 

the quantity of building elements needed to 

form 1 m2 of indoor flooring system in Spain 

for 50 years. 

(1) SEP/Veen. ‘Electricity in The Netherlands 1990’, SEP/Veen, Arnhem, 1991 (in Dutch) 
(2) Marmé, W.and Seebergen, J. in: ‘Gesundes Wohnen’ (ed) J. Becket, Beton-Verlag, Dusseldorf, 1986 
(3) Heijungs, R., Guinee, J.B., Huppes, G. et al. ‘Environmental life-cycle assessment of products (guide and backgrounds)‘, Centre of Environmental Science of Leiden University, 1992 
(4) Houghton JT, Meira Filho LG, Callander BA, Harris N, Kattenberg A, Maskell K. Climate change. In: The Science of climate change; contribution of WGI to the second assessment report of the 

intergovernamental panel on climate change. Cambridge: Cambridge University Press, 1995. 
(5) Directoraat-Generaal Rijkswaterstaat. Drie referentieniveaus voor normalisatie in LCA, The Netherlands, 1997. 
(6) Huppes G, Sas H, de Haan E, Kuyper J. Efficient environmental investments. In: SENSE International Workshop session: Environmental Analysis and economics in Industrial Decision making, 20 

February 1997, Amsterdam (the Netherlands), 1997. 
(7) Guinée JB (final ed), Gorree M, Heijungs R, Huppes G, Kleijn R, de Konig A, van Oers L, Wegener Sleeswijk A, Suh S, Udo de Haes HA, de Bruijn H, van Duin R, Huijbregts M (eds) (2002): Handbook on 

Life Cycle Assessment. Operational Guide to the ISO standards. Kluwer Academic Publishers, Dordrecht/Boston/London 
(8) Wenzel H, Hauschild M, Alting L. Tools and case studies in product development – environmental assessment of products. In: Methodology, vol. 1. London: Chapman & Hall; 1997. 
(9) De Bruijn H, van Duin R, Huijbregts MAJ (2007) Database by institute of environmental sciences. Leiden University (CML), Leiden 
(10) Cole RJ, Rousseau D (1992) Environmental auditing for building construction: energy and air pollution indices for building materials. Building and Environment 27(1):23–30 
(11) CEN, 2013. Sustainability of Construction Works - Environmental Product Declarations - Core Rules for the Product Category of Construction Products. EN 15804:2012 + A 1. European Committee for 

Standardization, Brussels, Belgium. 
(12) European Commission-Joint Research Centre (EC-JRC) e Institute for Environment and Sustainability: International Reference Life Cycle Data System (ILCD), 2011. ILCD Handbook: Recommendations 

for Life Cycle Impact Assessment in the European Context. November 2011, first ed. Publications Office of the European Union, Luxemburg. 
(13) IINAS (2013) GEMIS Database version 4.8. IINAS. http://www.iinas. org/. Accessed 20 Feb 2015 





 





Coverings 
EPD 

program 
Database Country 

Year of 
publication 

Year of data FU/DU 
Interpretation 

of results 
Description of the 

product 
PCR 

identification 
List of materials 
to be declared 

Information of 
stages not 
considered 

Cut-off 
rules 

LAM1 IBU GaBi 2017 BE, RU 2017 2015 1 m2 Yes Yes Yes Yes No 1% / 5% 

LAM2 IBU GaBi DE 2016 2014 1 m2 No Yes Yes Yes No No (1) 

LAM3 IBU GaBi EU 2015 2013 1 m2 No Yes Yes Yes No No (1) 

LAM4 IBU Ecoinvent v.2.2 DE 2013 2012 1 m2 Yes Yes Yes No No <5% Mass 

LAM5 IBU GaBi IT 2016 2014 1 m2 No Yes Yes Yes No No (1) 

WD1 INIES n.d. FR 2015 n.d. 1 m2 No Yes Yes No Yes No 

WD2 INIES n.d. FR 2015 n.d. 1 m2 No Yes Yes No Yes No 

WD3* IBU GaBi 6.412 DE 2015 2009 1 m2 Yes Yes Yes - No 1% / 5% 

WD4-5 Int EPD Sys GaBi AU sector 2017 2015_2016 1 m2 No Yes Yes No Yes No 

PVC1 IBU n.d. EU 2013 2011 1 m2 No Yes Yes Yes No No (1) 

PVC2 IBU GaBi 6 CH 2013 2010 1 m2 Yes Yes Yes Yes No 1% / 5% 

PVC3 IBU n.d. EU 2013 2011 1 m2 No Yes Yes Yes No No (1) 

PVC4 IBU n.d. EU 2013 2011 1 m2 No Yes Yes Yes No No (1) 

PVC5 IBU n.d. EU 2013 2011 1 m2 No Yes Yes Yes No No (1) 

PVC6 IBU n.d. EU 2013 2011 1 m2 No Yes Yes Yes No No (1) 

PVC7 IBU n.d. EU 2013 2011 1 m2 No Yes Yes Yes No No (1) 

PVC8 IBU n.d. EU 2013 2011 1 m2 No Yes Yes Yes No No (1) 

PVC9 IBU n.d. EU 2013 2011 1 m2 No Yes Yes Yes No No (1) 

PVC10 Int EPD Sys Ecoinvent v3.1 AU, NZ 2017 2014 1 m2 Yes Yes Yes Yes No 1% / 5% 

PVC11 Int EPD Sys Ecoinvent v3.1 KR 2016 2014/2015 1 m2 Yes Yes Yes Yes No <5% 

PVC12 Int EPD Sys Ecoinvent v3.1 CH, KR, TW 2016 2011/2012 1 m2 Yes Yes Yes Yes No <5% 

PVC13 Int EPD Sys Ecoinvent v3.1 KR 2016 2014/2015 1 m2 Yes Yes Yes Yes No <5% 



Coverings 
EPD 

program 
Database Country 

Year of 
publication 

Year of data FU/DU 
Interpretation 

of results 
Description of the 

product 
PCR 

identification 
List of materials 
to be declared 

Information of 
stages not 
considered 

Cut-off 
rules 

PVC14 Int EPD Sys Ecoinvent v3.1 CH, KR, TW 2016 2011/2012 1 m2 Yes Yes Yes Yes No <5% 

NS1 IBU n.d. EU 2014 2009/2011 1t* No Yes Yes No No No (1) 

NS2 EPDNorge Ecoinvent v3.2 NO 2018 2017 1t* No Yes Yes Yes Yes <1% 

PST1 IBU GaBi 6/ELCD 3.2 IT 2016 2014 1 m2 Yes Yes Yes Yes Yes 1% / 5% 

PST2 IBU GaBi 6/ELCD 3.2 IT 2016 2014 1 m2 Yes Yes Yes Yes Yes 1% / 5% 

PST3 DAPcons ELCD/DAPcons DB ES 2017 2016 1 m2 No Yes Yes Yes Yes <5% 

PST4 DAPcons ELCD/DAPcons DB ES 2017 2016/2017 1 m2 No Yes Yes No Yes <5% 

PST5 DAPcons ELCD/DAPcons DB ES 2016 2015 1 m2 No Yes Yes No Yes <5% 

PST6 DAPcons ELCD/DAPcons DB ES 2017 2016/2017 1 m2 No Yes Yes No Yes <5% 

PST7 DAPcons ELCD/DAPcons DB ES 2016 2015 1 m2 No Yes Yes No Yes <5% 

PST8 DAPcons ELCD/DAPcons DB ES 2017 2015 1 m2 No Yes Yes No Yes <5% 

PST9 DAPcons ELCD/DAPcons DB ES 2018 2016 1 m2 No Yes Yes No Yes <5% 

PST10 GlobalEPD GaBi 4.4 ES 2013 n.d. 1 m2 No Yes Yes No Yes No (1) 

PST11 GlobalEPD GaBi 4.4 ES 2013 2010 1 m2 No Yes Yes Yes Yes No (1) 

PST12 GlobalEPD GaBi 4.4 ES 2013 n.d. 1 m2 No Yes Yes Yes Yes No (1) 

PST13 GlobalEPD GaBi 4.4 ES 2013 2011/2012 1 m2 No Yes Yes Yes Yes No (1) 

PST14 GlobalEPD GaBi 4.4 ES 2015 2013 1 m2 No Yes Yes Yes Yes No (1) 

PST15 GlobalEPD GaBi 4.4  ES 2013 2011 1 m2 No Yes Yes Yes Yes No (1) 

PST16 GlobalEPD GaBi 4.4 ES 2016 2014 1 m2 No Yes Yes Yes Yes No (1) 

PST17 GlobalEPD GaBi 4.4 ES 2016 2014 1 m2 No Yes Yes Yes Yes No (1) 

PST18 IBU GaBi 7 (SP30) DE sector 2016 2009/2014 1 m2 Yes Yes Yes No Yes <1% 

PST19 IBU GaBi/ELCD IT sector 2016 2014 1 m2 Yes Yes Yes No Yes 0% 

PST20 IBU GaBi 2016 IT 2017 n.d. 1 m2 No Yes Yes No Yes No (1) 

TEX1-21 IBU n.d. DK 2013-2018 n.d. 1 m2 No Yes Yes No Yes No (1) 



Coverings 
EPD 

program 
Database Country 

Year of 
publication 

Year of data FU/DU 
Interpretation 

of results 
Description of the 

product 
PCR 

identification 
List of materials 
to be declared 

Information of 
stages not 
considered 

Cut-off 
rules 

TEX22-26 IBU GaBi EU 2015-2016 n.d. 1 m2 No Yes Yes No Yes No (1) 

TEX27-54 IBU n.d. NL 2013-2018 n.d. 1 m2 No Yes Yes No Yes No (1) 

TEX55-58 IBU n.d. DE 2014 n.d. 1 m2 No Yes Yes No Yes No (1) 

TEX59-67 IBU n.d. UK 2014-2018 n.d. 1 m2 No Yes Yes No Yes No (1) 

TEX67-69 IBU n.d. DK 2014 n.d. 1 m2 No Yes Yes No Yes No (1) 

TEX70-71 IBU 
Ecoinvent 3.3/ 

GaBi SP33 
NL 2014 n.d. 1 m2 No Yes Yes No Yes No (1) 

TEX72-75 IBU n.d. DE 2013-2017 n.d. 1 m2 No Yes Yes No Yes No (1) 

TEX76-84 IBU n.d. NL 2015-2016 n.d. 1 m2 No Yes Yes No Yes No (1) 

TEX85-92 IBU n.d. BE 2015-2017 n.d. 1 m2 No Yes Yes No Yes No (1) 

TEX93-102 IBU n.d. DE 2015-2018 n.d. 1 m2 No Yes Yes No Yes No (1) 

TEX103 Int EPD Sys n.d. US 2018 2015 1 m2 Yes Yes Yes No Yes 1% / 5% 

n.d.: no declared 

(1): no declared in the EPD but considered in the PCR 





 

  

  

  

  

 



 



 




