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Tab.1 Types and application situations of product LCA systems

HEry RGAK TFR P R AT BT[] SCERECRE
1 Simapro Pre Consulting faf 22 1990 4F 527
2 Gabi IPTS PEEG I 1989 4F: 288
3 GREET Argonne National Laboratory FH 2013 4 112
4 openL.CA GreenDeltaTC A [ 2007 4 99
5 Umberto ifu Hamburg GmbH 1t ] 2001 4F 50
6 BEES National Institute of Standards and Technology EH 1997 4 16
7 PEMS Pira International eS| 1998 4F 6
8 eFootprint IKEEnvironmental Technology h 2016 4F 5
9 EIME CODDE L 2001 4 3
10 eBalance IKE Environmental Technology 1 E 2010 4F 3
11 Boustead Boustead . [ 2000 4 2
12 KCL-ECO KCL o 1994 4 2
13 JEMAI-LCA Pro RCLCA HA 1995 4F 2
14 LCAIT CIT EKologik Fi S 1992 4F 1
15 TEAM Ecobilan tEES] 2007 4F 1
16 Eco-Pro EMPA Fii+- 2007 4F 1
17 Ecoscan TNO fij 2% 1998 4 1
18 AIST-LCA AIST H A 2004 4 1

R2 i LCA BUREMER K RER
Tab.2 Types and application situations of product LCA databases

g R 7 IR FRME KRER
1 Ecoinvent LB 2003 4F 342
2 Gabi LBk 1989 4F 173
3 U.S. LCA K 2012 4§ 60
4 EXIOBASE AFR 2015 4F 40
5 Korea LCI L 2013 4 17
6 ILCD L ER 2010 4F 17
7 ELCD Wk 2010 4 10
8 CLCD T 2006 4 9
9 IDEMAT el 2015 4F 7
10 AusLCI AL 2011 4f 7
11 Environmental Footprint 2Ek 2012 4 6
12 Agri-footprint Lk 2014 4 5
13 WEEE MU 2012 4F 5
14 Social hotspots Lk 2019 4F 4
15 AGRIBALYSE 2 2014 4F 4
16 Industry data library R 1995 4% 2
17 IDEA H A 2016 4F: 2
18 WALDB SR RS 1= v v LRSS 2006 4F: 1
19 Carbon Minds LBk 2013 4F 1
20 DATASMART S 2020 4F 1
21 ESU world food LCA AFR 1998 4 1
22 European and Danish Input/Output R 2010 4F 1
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Tab.3 LCA systems and databases of textile products

LR HUES) LCA R4 SCHkEUE/R LCABdRE  SckBdE /R FEMAPEA AR SCHREEUIR
Simpro 13 Ecoinvent 22
Gabi 9 Gabi database 12 PEF/ReCiPe/IPCC/ILCD/
# openLCA 5 AusLCI 4 EDIP/CML/USEtox/ 4
JEMAI-LCA 1 ELCD 1 Eco-indicator/Water
EIME 1 IDEMAT 1 Footprint Network
CLCD 1
Simpro 7 Ecoinvent 11
. CML/IPCC/PEF/ReCiPe/
RERET 4 Gabi 4 Gabi database 5 21
Eco-indicator/USEtox
openLCA 3
Simpro 5 Ecoinvent 9
. . openLCA 2 AusLCI 2 CML/IPCC/PEF/ReCiPe/
FEH5FEY . . _ 11
Gabi 1 Gabi database 1 Water Footprint Network
U.S.LCI 1
. Simapro 5 Ecoinvent 6 TRACI/Eco-indicator/
AWK LF Y ‘ 6
U.S.LCI 2 [PCC/USES-LCA
eFootprint 1 Gabi database 2 CML/ReCiPe/W.
. . eCiPe/Water
PR e R T4 Simapro 1 Ecoinvent 1 ) 5
Footprint Network
CLCD 1
Simpro 2 Ecoinvent 5
iR . CML/IPCC/ILCD/ReCiPe 5
openL.CA 2 Agribalyse 1
w Simpro 2 Ecoinvent 3 USEtox/ReCiPe/Water 3
o Umberto 1 Footprint Network
e Simapro 3 Ecoinvent 3 Eco-indicator/IPCC 3
4 Simapro 2 Ecoinvent 2 Eco-indicator 2
PSR BE L 27 4 Gabi 1 ICFconcrete 1 1
e T2 LT Y Simapro 1 Ecoinvent 1 USEtox/ILCD 1
Egi Simapro 1 Ecoinvent 1 ReCiPe 1
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Tab.4  Accounting interfaces of LCA systems of textile products
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Tab.5 Comparison of databases and the number of impact assessment models
He¥ REAAFR B e 4 B ST AR A
1 Simpro CLCD/ELCD/Ecoinvent/IDEMAT/ICFconcrete/U. S. LCI 45 16 4 Hi 4 70 Fsz A AN AR
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Tab.6 Comparison of main LCA systems for textile products
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Tab.7 Comparison of characterization factors related to textiles

LRSS Ay Simapro Gabi
=5URANE  speciestyr/kg  6.40x107°  5.20x10°®
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FAFHEE  speciescyr/kg  7.05x1077  1.09x107°
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I species+yr/kg  3.32x1077  8.94x10°"
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Tab.8 Comparison of normalization factors of the EDIP model
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Life cycle assessment system and database analysis of textile products
WU Chongzhen®, LI Qizheng™", LIU Can‘, WANG Laili®
(a. College of Textile Science and Engineering ( International Institute of Silk) ;b. Periodicals Agency;
¢. School of Fashion Design & Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Life cycle assessment (LCA) is a comprehensive method to identify and evaluate the environmental
impact of a product or a process throughout the life cycle, which can effectively identify the key stages of the
environmental impact of a product's life cycle and thus provide important and accurate guidance for the development
of energy conservation and emission reduction strategies. Due to the long and complex supply chain and
manufacturing processes, the textile industry is inevitably one of the most pollutant industries around the world.
Therefore, conducting life cycle assessment and selecting the appropriate LCA systems and databases for textile
products and production processes are of vital significance. China is one of the largest producers and consumers of
textile products around the world. LCA of textile products is an effective tool to quantify the environmental impacts
generated by the production and consumption of textile products, which further provides valid references for green
and low-carbon textile product design, production and consumption. Data collection and result evaluation are two
key aspects of product LCA. Using LCA system and its built-in database of impact factors for energy, materials and
other input lists can greatly improve the efficiency and accuracy of LCA for products.

In order to conduct a systematic and comprehensive analysis of LCA systems and databases for textile products,
we firstly searched literature pertaining to product LCA research on China National Knowledge Infrastructure
(CNKI) and Web of Science and summarized the product LCA systems and databases applied in the literature.
Considering that LCA of textile products is receiving increasing attention and research, we then searched the
literature on LCA research of textile products and analyzed the assessment systems and databases applied in
literature. According to the fiber category, the literature found was classified and the impact models and LCA
databases used were listed and compared. In addition, we systematically analyzed and compared the accounting
interfaces of the current LCA systems of textile products, including the tree interface, flowchart interface and
Sankey diagram interface and so on. The built-in Ecoinvent database, Gabi database, and IDEMAT database of
Simapro and Gabi systems contain most of the material and energy inventory data required for conducting LCA of
textile products. Thus, Simapro and Gabi systems are most widely used in LCA studies of textile products among the
current LCA systems. Database and the number of impact assessment models, characterization factors, normalization
factors as well as weighting factors applied in the research literature of LCA of textile products were compared as well.
And we took the characterization factor of marine ecotoxicity and normalization factors of EDIP model for example. On
the whole, the number of built-in databases and impact assessment models in the LCA system directly determines the
comprehensiveness and accuracy of LCA results. LCA systems often have the same sorts of characterization factors
with different values between built-in databases. Taking the Simapro and Gabi systems which are widely used in LCA
studies of textile products as examples, we compared the marine ecotoxicity characterization factors of the ReCiFe2016
database and normalization factors of EDIP model within the two evaluation systems. In addition, we analyzed the
reasons and influencing factors for the differences in weighting factors in different LCA systems. The inconsistency of
characterization factors, normalization factors, and weighting factors among major LCA systems and databases, as well
as the different numbers of databases and impact assessment models lead to differences in results when LCA studies
are conducted for the same textile product using different LCA systems and databases. The results show that in terms
of cases of LCA of textile products, Simapro system and Gabi system are the systems used most commonly, accounting
for 53.77% in total. In terms of impact evaluation databases used in cases of LCA of textiles, Ecoinvent database and
Gabi database are the databases used most commonly in the LCA of textile products, accounting for 79.24% in total.
Moreover, the built-in databases of Simapro and Gabi systems have the same type of characterization factors,
normalization factors, and weighting factors with different values, resulting in discrepancy between the life cycle
assessment results for the same textile products. The reasons for the differences include the facts that the Simapro and
Gabi systems are developed by separate institutions, and that the production scale and technology levels in the
developers' regions, and the conversion factors are different.

The differences between LCA systems and databases of pollutant emission channels and production scale,
technology level, economic status, and environmental policies in the region are the main reasons for the different
results when different LCA systems for LCA studies of textile products are used. By comprehensively considering the
above factors, constructing an LCA system and database of textile products with regional features and a unified
benchmark can improve the integrity and accuracy of the evaluation results.

Keywords: textile products; life cycle assessment; evaluation system; impact evaluation; list database



