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This paper first outlines the specific needs and requirements of such a database, then 
describes how the textile LCA can be simplified and finally focuses on eventual optimizations of a 
textile LCA software and database. 
 
1 Textile LCA database specific needs and requirements 
 
1.1 Methodology for the development of Life Cycle Inventory (LCI) data sets 

Prior to collection and collection planning, quality goals should be defined [1] such as: prefer 
on site collection with regard to technical representativeness, ensure geographical representativeness 
with country specific processes, do not collect data before 2000 to obtain a good temporal 
representativeness. Indeed, the constant technological progress quickly makes old technologies 
obsolete. For instance cotton seed yields increased from 0,86 T/Ha in 1961 to 2,14 T/Ha in 2007 [2].  

The following steps describe a general LCI data set development method [3,4]: identify 
processes in attributional modelling; collect unit process LCI data: list all input and output flows related 
to the activity considered; model the system in the software and document it according to ISO 14048, 
calculate LCI results and validate. 

Among all the LCI data sets, EIME–TEX and ILCD databases differentiate: “materials 
production”, “processes”, “end of life treatments”, “energy carriers and technologies” and “systems”. 
The next paragraph describes the specificities of process LCI data sets.  
 
1.2 LCI data sets of processes 

All processes are identified within a life cycle phase: manufacturing, distribution, use or end of 
life. For each life cycle step a different inventory methodology must be applied. Manufacturing and 
distribution specificities are outlined in the following. 

Manufacturing processes take into account: the type of input, the reference flow 
characteristics, the machinery used, the specific treatment protocol e.g. chemical auxiliaries and 
processing time, the outputs and the treatment of these outputs e.g. water emissions or wastes. For 
each process in the manufacturing, the most important parts of the scope definition to be considered 
are the system boundaries and the functional unit. And in accordance with Duflou [5] the machine tool 
architecture and process parameters are also investigated; and all sub-processes, including sub-units, 
are identified and located within the machine tool. 

On the other hand, distribution processes take into account: distances, means of 
transportations (boat, plane, and truck), mass and volume of goods transported. 
 
2 Simplified Textile life cycle modelling on software 
 
2.1 Methodology for simplified life cycle assessment of textiles 

There are two different approaches to simplify the textile life cycle modelling. First, refer to 
different Product Category Rules (PCR) for Environmental textile Product Declarations (EPD). They 
aim at standardizing and simplifying the modelling of a specific product. They provide modelling 
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constants and specify which environmental data must be specific and which ones can be generic 
according to their respective influences on LCIA results. Second, the LCA software methodology can 
also simplify the life cycle modelling procedure. EIME TEX Designer method for instance does not 
require the manipulation of elementary flows other than the reference flow. And the breaking down of 
the product into already made components (systems LCI data sets) saves time during the modelling of 
the manufacturing step. 
 
2.2 Modelling constraints  

However, the absence of elementary flows manipulation in IO-databases prevents the 
database user from adapting the system environmental impact to his specific product data. For 
instance, a system including treatment of water emissions cannot be used when there is no water 
treatment. What is more, the use of black box unit processes (relatively aggregated systems) 
introduces consequent uncertainties in the textile product LCA. Also, the use of identical generic data 
to model the manufacturing phase of two different textile products leads to similar LCIA results and 
incapacitate appropriate differentiation. 
 
3 Areas of optimization and simplification of the modelling step 
 
3.1 LCI data sets classification as a search engine tool 

The complexity of the textile manufacturing and supply chain described by Boufateh [
6
] 

necessitates a classification of processes and systems in the database. Manufacturing processes are 
classified in EIME TEX according to their characteristics and their chronology (part 1.2). This 
classification is supposed to facilitate the life cycle modelling for the user. For instance:  
- if the user selects cotton as a raw material, the ensuing spinning process is necessarily for short 
fibres. Eventually the software will automatically remove from the list of ensuing available processes 
the long fibres spinning and the filament spinning processes. 
- different countries may use similar machines and treatment protocols, but their energetic mix are 
country specific [

7
] 

- if long fibres spinning occurs mainly in China and Italy, short fibres spinning occurs in China and 
India [

8
]. 
Thus, technological, chronological and geographical pre-selection can be considered. 

 
3.2 From Inputs Outputs (IO) list to Unit of process 

In order to introduce more flexibility in the use of a life cycle inventory data set, the elementary 
flows should not be presented in an IO list but should consist in a unit of process (UPR) list. UPR are 
defined in ISO14040 as smallest element considered in the life cycle inventory analysis for which input 
and output data are quantified. 
 
3.3 Differentiate two similar products by characterising the reference flow 

A thorough data collection on the products lifetime or waste production may also allow 
significant differentiation between two products as shown by Kallilala [

9
] and thus balance the use of 

generic data in the manufacturing phase.  
 
3.4 Integration of uncertainty 

The technical, geographical and temporal representativeness for each elementary flow in a 
LCI data set can be assessed [10]. And from this assessment, the textile system modelling technical, 
geographical and temporal uncertainty can be measured. 

The main issues regarding the development of textile LCI data sets are outlined and some 
solutions are presented thus providing a better understanding of textile LCA to the practitioner. 
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