
BASE IMPACTS® DOCUMENTATION – textile Page 1 on 48 

 

Angers, 1.09.2018 

 

 

Direction Economie Circulaire et Déchets 
Service Produits et Efficacité Matières 
Olivier Réthoré 
Phone : 02.41.91.40.48 
E-mail : olivier.rethore@ademe.fr 

 

 

BASE IMPACTS® DATA DOCUMENTATION 

 

SECTOR: TEXTILE 

 

 

 

 

 

 

 

 

3 levels of documentation are available for the datasets in Base Impacts®: 

• A general documentation explaining general information on the datasets and data 
general requirements 

• A sectorial documentation: one document per sector describing the available 
datasets and their characteristics (technological representativeness, geographical 
representativeness), and providing the information on the datasets in a common layout. 
Information comes from the consultation specifications, the dataset commissioner 
technical proposal and the metadata 

• The datasets metadata can be viewed directly in the datasets sheets. They include 
more detailed information (flow diagrams, Etc.) 

 

This document is the sectorial documentation for textile processes. 
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A. PRESENTATION OF THE DATASETS 

1. List of available datasets 

The following datasets are available:  

The datasets in italic are coming from the ICV-TEX program1 and will be available in 2019. 
Some additional datasets in a more disaggregated version are available on the Cycleco ILCD 
Node (https://node.cycleco.eu/node/). 

 

The datasets in orange have been updated in the version 1.08. 

Technological representativity 
Geographical 
representa-tivity 

Dataset type2 Available 

Material Natural 

Angora yarn 
Asia and the 
Pacific 

Partly 
terminated 
dataset 

Yes 

Cashmere yarn 
Asia and the 
Pacific 

Partly 
terminated 
dataset 

Yes 

Hemp yarn 
Asia and the 
Pacific 

Partly 
terminated 
dataset 

Yes 

Cotton yarn 
Asia and the 
Pacific 

Partly 
terminated 
dataset 

Yes 

Jute yarn 
Asia and the 
Pacific 

Partly 
terminated 
dataset 

Yes 

Camelhair yarn 
Asia and the 
Pacific 

Partly 
terminated 
dataset 

Yes 

Sheep wool yarn 
Asia and the 
Pacific 

Partly 
terminated 
dataset 

Yes 

Flax yarn - tow 
Asia and the 
Pacific 

Partly 
terminated 
dataset 

Yes 

Flax yarn - long fibres 
Asia and the 
Pacific 

Partly 
terminated 
dataset 

Yes 

Reeled silk Global 
Partly 
terminated 
dataset 

Yes 

Duck feather 
Asia and the 
Pacific 

LCI result Not yet 

Kapok fibre production 
Asia and the 
Pacific 

LCI result Not yet 

Production of organic 
cotton yarn 

Asia and the 
Pacific 

Partly 
terminated 
dataset 

Not yet 

                                                
1 The ICV-TEX program aims at developing Life cycle inventories for Base Impacts. Some LCI (137 LCI for textiles 
– 26 of raw materials and 111 processes of production) had been first implemented and developed by Cycleco with 
Mode 1. Decathlon and EcoTLC have pointed out some LCI missing on recycled materials, new materials and new 
processes of textile manufacturing ; these ones have been developed through the ICV Tex program, modelled by 
Cycleco. The processes have been imported into the Database and are available only for companies using such 
data for the Environmental Labelling experiment in 2018. The processes will be later on be available to the public. 
2 The textile category contains different types of datasets. To know more about each type, please refer to the 
document « Documentation0generalV20150729.pdf » which makes a general presentation of the IMPACTS 
database. 
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Technological representativity 
Geographical 
representa-tivity 

Dataset type2 Available 

Merino sheep wool yarn 
Asia and the 
Pacific 

Partly 
terminated 
dataset 

Not yet 

Synthetic 
and 
artificial 

Viscose filament 
Asia and the 
Pacific 

Partly 
terminated 
dataset 

Yes 

Polylactide filament 
Asia and the 
Pacific 

Partly 
terminated 
dataset 

Yes 

Polyurethane filament 
Asia and the 
Pacific 

Partly 
terminated 
dataset 

Yes 

Polyester filament 
Asia and the 
Pacific 

Partly 
terminated 
dataset 

Yes 

Polypropylene filament Europe 
Partly 
terminated 
dataset 

Yes 

Polyethylene filament Europe 
Partly 
terminated 
dataset 

Yes 

Polyamide 6.6 filament Europe 
Partly 
terminated 
dataset 

Yes 

Aramid filament Global LCI result Yes 

Acrylic filament 
Asia and the 
Pacific 

Partly 
terminated 
dataset 

Yes 

Bi-component 
polypropylene/polyamide 
filament 

Europe 
Partly 
terminated 
dataset 

Yes 

Acrylic yarn 
Asia and the 
Pacific 

Partly 
terminated 
dataset 

Yes 

Aramid yarn 
Asia and the 
Pacific 

Partly 
terminated 
dataset 

Yes 

Polyamide 6.6 yarn Europe 
Partly 
terminated 
dataset 

Yes 

Polyester yarn 
Asia and the 
Pacific 

Partly 
terminated 
dataset 

Yes 

Polyethylene yarn Europe 
Partly 
terminated 
dataset 

Yes 

Viscose yarn 
Asia and the 
Pacific 

Partly 
terminated 
dataset 

Yes 

Neoprene polymer sheet Global LCI Result Not yet 

Polybutylene 
Terephthalate (PBT) 

Asia and the 
Pacific 

LCI Result Not yet 

Polytrimethylene 
terephthalate filament 

Asia and the 
Pacific 

Partly 
terminated 
dataset 

Not yet 

Intermediate 
products 

Complex 
textiles 

Polyurethane foam of 
1.5 mm thick (40 g/m3), 
58% polyamide/42% 
elastane fabric (75 g/m²) 

Global 
Partly 
terminated 
dataset 

Yes 

Polyurethane foam of 
1.5 mm thick (40 g/m3), 
100% polyester fabric 
(110 g/m²) 

Global 
Partly 
terminated 
dataset 

Yes 
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Technological representativity 
Geographical 
representa-tivity 

Dataset type2 Available 

Polyurethane foam of 
2.2 mm thick (40 g/m3), 
58% polyamide/42% 
elastane fabric (75 g/m²) 

Global 
Partly 
terminated 
dataset 

Yes 

Polyurethane foam of 
2.2 mm thick (40 g/m3), 
100% polyester fabric 
(110 g/m²) 

Global 
Partly 
terminated 
dataset 

Yes 

Polyurethane foam of 
3.2 mm thick (40 g/m3), 
58% polyamide/42% 
elastane fabric (75 g/m²) 

Global 
Partly 
terminated 
dataset 

Yes 

Polyurethane foam of 
3.2 mm thick (40 g/m3), 
100% polyester fabric 
(110 g/m²) 

Global 
Partly 
terminated 
dataset 

Yes 

Laminated 
fabric with 
membrane 

Laminated fabric with 
polytetrafluoroethylene 
(PTFE) membrane 

Global 
Partly 
terminated 
dataset 

Yes 

Laminated fabric with 
polyurethane (PU) 
membrane 

Global 
Partly 
terminated 
dataset 

Yes 

Coated 
fabric 

Acrylic coated fabric Global 
Partly 
terminated 
dataset 

Yes 

Polyvinylchloride (PVC) 
coated fabric 

Global 
Partly 
terminated 
dataset 

Yes 

Polyurethane (PU) 
coated fabric 

Global 
Partly 
terminated 
dataset 

Yes 

Processing 

Weaving 

Weaving (furnishing) Global 
Unit process, 
black box 

Yes 

Weaving (clothing) Global 
Unit process, 
black box 

Yes 

Knitting 

Hosiery knitting Global 
Unit process, 
black box 

Yes 

Knitting Global 
Unit process, 
black box 

Yes 

Circular knitting Global 
Unit process, 
single operation 

Not yet 

Fully-fashioned knitting Global 
Unit process, 
single operation 

Not yet 

Flat knitting Global 
Unit process, 
single operation 

Not yet 

Seamless knitting Global 
Unit process, 
single operation 

Not yet 

Warp knitting Global 
Unit process, 
single operation 

Not yet 

Non-woven Global 
Unit process, 
black box 

Yes 

Needle-punched non-woven Global 
Unit process, 
black box 

Not yet 

Making of 
clothes 

Making (belt, shawl, hat, 
bag, scarf) 

Global 
Unit process, 
black box 

Yes 

Making (blouse, coat, 
jacket, cape, dress) 

Global 
Unit process, 
black box 

Yes 

Making (tank top, T-shirt, 
suit) 

Global 
Unit process, 
black box 

Yes 

Making (vest, skirt, 
pants, sweater) 

Global 
Unit process, 
black box 

Yes 

Making (jeans) Global 
Unit process, 
black box 

Yes 
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Technological representativity 
Geographical 
representa-tivity 

Dataset type2 Available 

Embroidery Global 
Partly 
terminated 
dataset 

Yes 

Sizing, wet processing Global 
Partly 
terminated 
dataset 

Yes 

Sizing of natural yarn Global 
Partly 
terminated 
dataset 

Not yet 

Sizing of man-made yarn Global 
Partly 
terminated 
dataset 

Not yet 

Lace ; mechanical process ; at plant Global 
Partly 
terminated 
dataset 

Yes 

Hook and loop fastener Global 
Partly 
terminated 
dataset 

Not yet 

Braiding Global 
Unit process, 
single operation 

Not yet 

Finishing 

Chemical 
finishing 

Anti-acarid finishing ; 
wet finishing (6 datasets) 
2 process efficiency 
3 wastewater treatment 
efficiency 

Global 
Partly 
terminated 
dataset 

Yes 

Anti-bacterial finishing ; 
wet finishing (6 datasets) 
2 process efficiency 
3 wastewater treatment 
efficiency 

Global 
Partly 
terminated 
dataset 

Yes 

Stain resistant finishing ; 
wet finishing (6 datasets) 
2 process efficiency 
3 wastewater treatment 
efficiency 

Global 
Partly 
terminated 
dataset 

Yes 

Water repellent finishing 
; wet finishing (6 
datasets) 
2 process efficiency 
3 wastewater treatment 
efficiency 

Global 
Partly 
terminated 
dataset 

Yes 

Flame retardant finishing 
; wet finishing (6 
datasets) 
2 process efficiency 
3 wastewater treatment 
efficiency 

Global 
Partly 
terminated 
dataset 

Yes 

Mercerization ; treatment 
under tension (6 
datasets) 
2 process efficiency 
3 wastewater treatment 
efficiency 

Global 
Partly 
terminated 
dataset 

Yes 

Complex chemical 
finishing ; wet finishing, 
upper bound process, 
inefficient wastewater 
treatment ; production 
mix, at plant 

Global 
Partly 
terminated 
dataset 

Yes 

Hydrophilisation Global 
Partly 
terminated 
dataset 

Not yet 

Mechanical 
finishing 

Raising ; mechanical 
finishing (2 datasets) 
2 process efficiency 

Global 
Unit process, 
black box 

Yes 
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Technological representativity 
Geographical 
representa-tivity 

Dataset type2 Available 

Shearing ; mechanical 
finishing (2 datasets) 
2 process efficiency 

Global 
Unit process, 
black box 

Yes 

Calendering Global 
Unit single 
operation 

Not yet 

Emerizing Global 
Unit single 
operation 

Not yet 

Embossing Global 
Unit single 
operation 

Not yet 

Brushing/ sueding 
process 

Global 
Unit single 
operation 

Not yet 

Fading 

Chemical fading ; wet 
processing (6 datasets) 
2 process efficiency 
3 wastewater treatment 
efficiency 

Global 
Partly 
terminated 
dataset 

Yes 

Mechanical fading ; wet 
processing (6 datasets) 
2 process efficiency 
3 wastewater treatment 
efficiency 

Global 
Partly 
terminated 
dataset 

Yes 

Fading ; wet processing, 
upper bound process, 
inefficient wastewater 
treatment ; production 
mix, at plant 

Global 
Partly 
terminated 
dataset 

Yes 

Printing 

Substantive printing ; 
screens and ink jet 
printers, 200g/m²  
(6 datasets) 
2 process efficiency 
3 wastewater treatment 
efficiency 

Global 
Partly 
terminated 
dataset 

Yes 

Pigment printing ; 
screens and ink jet 
printers, 200g/m²  
(6 datasets) 
2 process efficiency 
3 wastewater treatment 
efficiency 

Global 
Partly 
terminated 
dataset 

Yes 

Printing ; screens and 
ink jet printers, upper 
bound process, 
inefficient wastewater 
treatment ; production 
mix, at plant ; 200g/m² 

Global 
Partly 
terminated 
dataset 

Yes 

Heat transfer printing Global 
Partly 
terminated 
dataset 

Not yet 

Rotogravure sublimation 
transfer printing 

Global 
Partly 
terminated 
dataset 

Not yet 

Inkjet sublimation 
printing 

Global 
Partly 
terminated 
dataset 

Not yet 

Silk screen printing Global 
Partly 
terminated 
dataset 

Not yet 

Dyeing 

Apparel dyeing ; wet 
processing (6 datasets) 
2 process efficiency 
3 wastewater treatment 
efficiency 

Global 
Partly 
terminated 
dataset 

Yes 

Fabric dyeing ; wet 
processing (6 datasets) 
2 process efficiency 

Global 
Partly 
terminated 
dataset 

Yes 
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Technological representativity 
Geographical 
representa-tivity 

Dataset type2 Available 

3 wastewater treatment 
efficiency 

Yarn dyeing ; wet 
processing (6 datasets) 
2 process efficiency 
3 wastewater treatment 
efficiency 

Global 
Partly 
terminated 
dataset 

Yes 

Dyeing ; wet processing, 
upper bound process, 
inefficient wastewater 
treatment ; production 
mix, at plant 

Global 
Partly 
terminated 
dataset 

Yes 

Supercritical CO2 dyeing Global 
Partly 
terminated 
dataset 

Not yet 

Solution dyeing Global 
Partly 
terminated 
dataset 

Not yet 

Enduction 

Styrene Ethylene 
Butylene Styrene 
(SEBS) coating 

Europe LCI result Not yet 

Thermoplastic 
polyurethane (TPU) 
coating 

Europe LCI result Not yet 

Laminated PUR Europe LCI result Not yet 

Table 1 : Available datasets for fibres, intermediary products and processing 

Technological representativity 
Geographical 
representa-tivity 

Dataset type3 Available 

Recycling 
process4 

Recycled cotton yarn, treatment of 
post-industrial waste 

France 
Partly 
terminated 
dataset 

Yes 

Recycled cotton yarn, treatment of 
post-consumer waste 

France 
Partly 
terminated 
dataset 

Yes 

Recycled polyamide yarn, treatment of 
post-industrial waste (mechanical 
recycling) 

Europe 
Partly 
terminated 
dataset 

Yes 

Recycled polyester filament, treatment 
of post-consumer bottles (partial 
chemical recycling) 

Asia and the 
Pacific 

Partly 
terminated 
dataset 

Not yet 

Recycled polyester filament, treatment 
of post-consumer bottles (mechanical 
recycling) 

Asia and the 
Pacific 

Partly 
terminated 
dataset 

Yes 

Recycled viscose yarn, treatment of 
post-industrial waste 

Asia and the 
Pacific 

Partly 
terminated 
dataset 

Yes 

Recycled polyester filament, treatment 
of post-consumer bottles (full chemical 
recycling) 

Asia and the 
Pacific 

Partly 
terminated 
dataset 

Yes 

Recycled fibres (mix) France 
Partly 
terminated 
dataset 

Yes 

Recycled acrylic yarn, treatment of 
post-industrial waste 

Asia and the 
Pacific 

Partly 
terminated 
dataset 

Yes 

Recycled wool yarn France 
Partly 
terminated 
dataset 

Yes 

                                                
3 The textile category contains different types of datasets. To know more about each type, please refer to the 
document « Documentation0generalV20150729.pdf » which makes a general presentation of the IMPACTS 
database. 
4 Also available in sectorial documentation “End of Life Treatment” 
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Technological representativity 
Geographical 
representa-tivity 

Dataset type3 Available 

Recycled polyamide filament (chemical 
recycling) 

Asia and the 
Pacific 

Partly 
terminated 
dataset 

Not yet 

Table 2 : Available datasets for textile recycling processes  

 

2. Structure of available datasets 

The following diagram is used to present the structure of the datasets. The datasets are 
provided for 1 kg or 1 m² or 1 piece of output, according to the process  

 

Figure 1 : Structure of the datasets 

Note : Two types of datasets are available : the LCI results which include all background 
datasets and can be used independently and the partly terminated datasets which do not 
include all background datasets and must be linked with other Base Impacts® datasets5. 

For yarn datasets, all the inputs are in the scope, so it is not necessary to aggregate other 
datasets as they are LCI results datasets.  

However, for the other textile datasets (intermediate product, processing and finishing), which 
are partly terminated datasets, it is necessary to aggregate the production of electricity and 
eventually the production of heat. The quantities of heat and electricity are specified in the 
datasets as intermediate flows to allow the users doing this aggregation : 

- Country specific datasets are available for the production of electricity.  

- Technology specific datasets (energy from gas, coalR) are available for the production 
of heat.  

 

For the majority of datasets, the textile waste output is included as a product flow. As defined 
in the “Clothing” PCR, textile waste treatment process doesn’t need to be added but additional 
upstream processes related to the loss rate needs to be taken into account.  

The Figure 2 shows the implementation of textile datasets, and the management of quantities 
for each production process.  

                                                
5 For more information, see “General documentation” part 2.3. Scope for Aggregation. 
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Figure 2: Connection example of textile processes 

 

For instance, if the modeler needs to model 1 kg of dyed cotton fabric, the following elements 
must be modeled by taking into account the yield of the processes: 

- 1 time for the dyeing process 

- 1 time for the knitting process 

- 1,06 kg cotton yarn production (the knitting process show some rate loss of 5.45 %6): 
1/(1-5,45/100) 
 

In order to calculate quantities according to the waste, you can refer to the formulas available 
in the T-shirts PEFCR7. 

If the textile waste is expressed as a percentage, it is necessary to use this formula: 
 

������	��		�
��	����	��	� � 	
������	��	���
��	����	��	�	

1 � ����	��	�����	�
 

 
With: 
Amount of input textile part for the process n (in kg) 
Amount of output textile part for the process n (in kg) 
Textile waste for the process n (in %) 
 

  

                                                
6 The loss rate is provided in the part “description of the technology” of a process. 
7 Product Environmental Footprint (PEF), Category Rules (PEFCR) Pilot. First draft of the T-shirts PEFCR in the 
context of the EU Product Environmental Footprint Category Rules Pilots.Technical secretariat of the PEFCR pilot 
on T-shirts. July 2016 
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If the textile waste is a quantity (kg of textile waste/kg produced), it is necessary to use this 
second formula: 
 

������	��		�
��	����	��	� � 	������	��	���
��	����	��	�	 × (1 + ����	��	�����	�)	 

 

With:  
Amount of input textile part for the process n (in kg)  
Amount of output textile part for the process n (in kg) 
Textile waste for the process n (in kg/kg) 
 

The printing process is expressed in m². Another formula is necessary to calculate the amount 
of input material for this process.  

 

������	��		�
��	����	��	�	��	��

� 	������	��	���
��	����	��	�	��	��

+ (�	����	������	 × ����	��	�����	�	��	��) 

 

With: 

Amount of input material for the process n (in kg) 
Amount of output material for the process n (in kg) 
Printed surface (in m²) 
Textile waste for printing process (in kg/m²) 

 

3. Technical specifications 

3.1. “Mode 1” datasets 

Inventories were produced late April 2016 at the latest. They therefore do not include neither 
the ILCD nomenclature’s nor the characterization factors’ update both performed in May 2016 
and integrated in the data base the 16/05/2016 . 

There is a possibility that resulting impact values were altered as for the following impact 
categories: 

- Ionizing radiation HH 

- Ionizing radiation E (interim) 

- Terrestrial eutrophication 

- Freshwater eutrophication 

- Freshwater ecotoxicity 

- Water resource depletion 
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3.2. ICV-TEX program datasets (“Mode 2”) 

The ICV-TEX program aims at developing Life cycle inventories for Base Impacts. Decathlon 
and EcoTLC have pointed out some LCI missing on recycled materials, new materials and new 
processes of textile manufacturing ; these ones have been developed through the ICV Tex 
program, modelled by Cycleco. The processes have been imported into the Database and are 
available only for companies using such data for the Environmental Labelling experiment in 
2018. The processes will be later on available to the public. 

 

 

See specific documentation 

- http://www.ekoconception.eu/fr/wp-content/uploads/2018/04/2018-03-08-rapport-

m%C3%A9thodologique-ICV-TEX.pdf 

- http://www.ekoconception.eu/fr/wp-content/uploads/2018/04/Revue-critique-inventaires-

ADEME_2018_03_26.pdf 

 

 

B. SCOPE OF THE DATASETS 

1. “Mode 1” datasets 

1.1. Reference flow, functional unit 

The datasets are provided for 1 kg or 1 m² or 1 piece of output, according to the process.  

1.2. System boundaries 

1.2.1. General foreground system boundaries 

Cut-off for each unit process:  

The datasets cover at least 95% of mass and energy of the input and output, and 95% of the 
environmental relevance. 

1.2.2. Dataset-specific foreground system boundaries 

You will find below a general description of the dataset category and then detailed description 
of each datasets. 

1.2.2.1. Yarns 

1.2.2.1.1 Natural yarn 

System boundaries: 

Are included as elementary flows: 

- electricity, heat, water and materials, meaning these indirect flows are aggregated; 

- air and water emissions, as direct flows. 

Are included as product flows : textile waste output.  

The system boundaries of each process are described in datasets metadata. 

An example is given down below for “Sheep wool yarn production”: 
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Electricity mix for spinning:  

Note: this description applies to all natural yarn described in the paragraphs below, 
except the reeled silk. 

Asian electricity mix is developed based on the main countries of production for the spinning 
process. The main countries of production are identified based on statistics on the installed 
spinning capacities in Asian countries for 2010. The statistics cover the following technologies: 
short-staple spindles, long-staple spindles and open-end rotors. A weighting based on the 
productivity of each technology is applied: productivity of 50 m/min for short-staple spindles, 
30 m/min for long-staple spindles and 160 m/min for open-end rotors. A coverage of 95% of 
the production capacity for the geographical area is achieved. 

• Angora yarn 

The inventory takes into account the required amount of inputs to produce 1 kg of 
angora wool yarn.  

Angora wool is obtained from the fur of the angora rabbit. The dataset covers rabbit husbandry, 
scouring, carbonising, bleaching and spinning processes. 

Rabbit husbandry is mainly done in the Sichuan Region (China) using single cages (0.46 m2 
per rabbit) and a mixture of pellet nutrition and forage. Rabbits are slaughtered after 4 harvests 
(approximately one year) (weight 4.25 kg and 1 kg of produced angora wool). 

The aim of the scouring process is to remove the wool grease and others impurities existing in 
the raw wool. The loss rate is about 35%. 

The carbonising is the action of removing vegetable impurities from wool. The process takes 
place in the same machine as for yarn or flock dyeing (autoclave or hank dyeing machines) 
with tenside and sulphuric acid. 

The bleaching process takes place in the same machine as for yarn or flock dyeing, in 
presence of hydrogen peroxide essentially. 

For the spinning, ring spinning is considered. A loss rate of 15% is used. 

Angora wool production (including rabbit husbandry, scouring, carbonising and bleaching 
processes) is based on global data. Spinning process is done in Asia. These processes are 
modelled according to general data which are adapted with electricity mixes. 
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The global electricity mix is developed based on global statistics on the main countries of 
angora wool production. A coverage of 82% of production is achieved. 

System expansion is used to incorporate rabbit manure as a replacement for the production of 
fertilizers.  

The co-products "Meat" and "Wool" were considered by an allocation upon economic criteria.  

• Cashmere yarn 

The inventory takes into account the required amount of inputs to produce 1 kg of 
cashmere wool yarn.  

Cashmere wool is obtained from the fine undercoat of the cashmere goat. The dataset covers 
goat husbandry, scouring, dehairing (separation of fine undercoat from guard hair), 
carbonising, bleaching and spinning processes. 

Goat husbandry considers an extensive pasture in China. Female goats are slaughtered after 
5 years, males are kept until the age of 8 years (population: 80% female, 20% male). Each 
goat produces 375g of raw cashmere which yields 150g of fine cashmere per year (average 
of four million goats living in Inner Mongolia (China)). Methane and nitrogen excretions are 
included. 

The scouring process includes the energy and water consumption as well as detergent and 
builders. 

The carbonising is the action of removing vegetal impurities from wool. The process takes 
place in the same machines as for a yarn or flock dyeing, with tenside and sulphuric acid. 

The bleaching process takes place in the same machines as for a yarn or flock dyeing, in 
presence of hydrogen peroxide essentially. 

For the spinning process, traditional ring spinning technology is considered. A loss rate of 8% 
is used. 

Cashmere wool production, dehairing and finishing treatments (scouring, carbonising and 
bleaching) are based on global data. Spinning process is done in Asia. These processes are 
modelled according to general data which are adapted with electricity mixes. 

The global electricity mix is developed based on global statistics on the main countries of 
production for cashmere wool. A coverage of 90% of production is achieved. Due to a lack of 
data on electricity mix, Afghanistan is not considered in this dataset. 

Co-products "Cashmere", "Guard hair" and "Meat" were considered by an allocation upon 
economic criteria.  

 

• Hemp yarn 

The inventory takes into account the required amount of inputs to produce 1 kg of hemp 
yarn.  

Hemp yarn is obtained from the long fibres of the stems of hemp plants (Cannabis sativa L.). 
The dataset covers hemp cultivation, retting, hackling, scouring, bleaching and spinning 
processes. 

The rainfed hemp cultivation uses fertilizers and pesticides. The annual fibre yield of hemp 
green stems is about 8000kg per ha; co-products are short fibres and shives. The emissions 
into air (N2O, NOx, ammonia) and emissions to water (phosphate, phosphorus, nitrate) caused 
by the application of fertilizers are considered. 

The retting is a pretreatment to facilitate the mechanical separation of the fibres. It is done in 
warm water (28°C) to decompose the pectic substances. 
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The mechanical separation of the fibres is realised in two steps. Firstly the woody portion of 
the stalks are crushed, afterwards the fibres are scutched. This is done by means of scutching 
machines. 

The hemp fibres are refined by combing them with pinned elements (hackling). 

The aim of the scouring process is to remove impurities from fibres. The loss rate is about 
6,3%. The process takes place in the same machines as for a yarn of flock dyeing. The liquor 
contains alcalis, hydrogen peroxide and hypochlorite. 

For the spinning process, wet spinning is considered. A loss rate of 4% is used. 

Hemp fibre production (including hemp cultivation, retting, hackling, scouring and bleaching 
processes) is based on global data. Spinning process is done in Asia. These processes are 
modelled according to general data which are adapted with electricity mixes. 

The global electricity mix is developed based on global statistics on the main countries of hemp 
production. A coverage of 96% of production is achieved. 

Co-products "Long fibre", "Short fibres" and "shives" were considered by an allocation upon 
economic criteria.  

• Cotton yarn 

The inventory takes into account the required amount of inputs to produce 1 kg of 
cotton yarn.  

The dataset covers cotton fiber production, boiling, bleaching and spinning processes. 

The cotton fiber production includes soil cultivation, sowing process, weed control, fertilization 
(fertilizer inputs), pest and pathogen control (pesticides inputs), irrigation, harvest and ginning 
(separation of the cotton fiber from the cotton seed). Machine infrastructure and a shed for 
machine sheltering are included. The average world yield for the cotton fiber production is 
around 1170 kg/ha. 

The objective of the boiling is to remove impurities like waxes, pectin compounds, mineral 
mattersR from the cotton. The loss rate is about 7,5%. The process takes place in the same 
machines as for yarn or flock dyeing, with alcaline agent. 

The bleaching process takes place in the same machines as for yarn or flock dyeing, in 
presence of hydrogen peroxide and alcalis or sodium chlorite. 

For the spinning process, average spinning process for cotton is considered. A loss rate of 
10% is used. 

Cotton production (including cultivation, boiling and bleaching processes) is based on global 
data. Spinning process is done in Asia. These processes are modelled according to general 
data which are adapted with electricity mixes. 

The global electricity mix is developed based on global statistics on the main countries of cotton 
production. A coverage of 95% of production is achieved. 

Co-products "Cotton fiber" and "Cotton seed" were considered by an allocation upon economic 
criteria.  

• Jute yarn 

The inventory takes into account the required amount of inputs to produce 1 kg of jute 
yarn.  

The dataset covers cultivation, harvest, retting of bast fibers, scouring, bleaching and spinning 
processes. 

Jute thrives in tropical lowland areas with humidity of 60% to 90%. It is a rain-fed crop with little 
need for fertilizer or pesticides. 90.5% fibers are from rainfed and 9.5% from irrigated systems 
(FAO statistics). Yields are about 2,203 tons of dry jute fiber per hectare. The jute fibres are 
refined by combing them with pinned elements (hackling). 
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The aim of the scouring process is to remove impurities from fibers. The loss rate is about 
6,3%. The process takes place in the same machine as for yarn and flock dyeing. The liquor 
contains alcalis, hydrogen peroxide and hypochlorite. 

For the spinning process, a loss rate of 16% is used. 

Jute fiber production (including cultivation, harvest, retting of bast fibers, scouring and 
bleaching processes) is based on global data. Spinning process is done in Asia. These 
processes are modelled according to general data which are adapted with electricity mixes. 

The global electricity mix is developed based on global statistics on the main countries of jute 
production. A coverage of 97% of production is achieved. 

Co-products “Jute fiber” and “jute stalks” were considered by an allocation upon economic 
criteria.  

• Camelhair yarn 

The inventory takes into account the required amount of inputs to produce 1 kg of 
camelhair yarn.  

Camel wool is obtained from the fine undercoat of the Bactrian camel. The dataset covers 
camel husbandry, scouring, dehairing, carbonising, bleaching and spinning processes. 

Camel husbandry considers an extensive pasture in China and Mongolia. The rate of lactating 
camels is estimated to be around 19.2%. The slaughter rate of camels is at 6.7%. Methane 
and nitrogen excretions are included. Main reasons for camel husbandry are: milk, meat, 
transport, wool and dung as a fuel source. In average each camel produces about 5.25 kg of 
undercoat. A lactating camel yields about 1200 litres milk per year. Furthermore a camel yields 
about 55% of its life weight of meat and can carry about 210 kg of goods over an average 
distance of 30km per day on 150 days. Approximately 950 kg of dung per camel are collected 
and used as a fuel source every year. 

The scouring process includes the energy and water consumption as well as detergent and 
builders. 

Electricity used for the dehairing machine is taken into account. Is is assumed that the 
dehairing process is similar to that of cashmere. 

The carbonising process is the action of removing vegetable impurities from wool. The process 
takes place in the same machines as for yarn or flock dyeing, with tenside and sulphuric acid. 

The bleaching process takes place in the same machines as for yarn or flock dyeing, in 
presence of hydrogen peroxide essentially. 

For the spinning, traditional ring spinning is used (loss rate 8%). 

Camel wool production (including camel husbandry, scouring, dehairing, carbonising and 
bleaching processes) is based on global data. Spinning process is done in Asia. These 
processes are modelled according to general data which are adapted with electricity mixes. 

The global electricity mix is developed based on global statistics on the main countries of camel 
wool production. A coverage of 100% of production is achieved. 

For the utilization of the camel as transportation vessel and the dung as fuel source a system 
expansion is performed. It is considered that for the transportation of goods by camel the 
utilization of a small truck (3.5-5 tons) is avoided. Dung replaces the utilization of firewood.  

Co-products "Wool", "Meat" and "Milk" were considered by an allocation upon economic 
criteria.  
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• Sheep wool yarn 

The inventory takes into account the required amount of inputs to produce 1 kg of sheep 
wool yarn.  

The dataset covers wool production, scouring, carbonising, bleaching and spinning processes. 

The wool production process includes the sheep husbandry on pasture land. Machine 
infrastructure and a shed for machine sheltering and shearing is included. Inputs of fertilisers, 
feedstuffs, pesticides and irrigation as well as transports to the farm are considered. The direct 
emissions on the field are also included. The products of sheep husbandry are wool and sheep 
live weight. Wool yield is around 2,63kg per head and per year. 

The scouring refers to the average scouring process for fine wool and coarse wool, with a 
specific loss rate of 8.6%. 

Carbonising is the action of removing vegetable impurities from wool. The process takes place 
in the same machine as for yarn and flock dyeing, with tenside and sulphuric acid. 

The bleaching process takes place in the same machines as for yarn and flock dyeing 
(autoclave or hank dyeing machines), in presence of hydrogen peroxide essentially. 

For the spinning process, average spinning process for wool is considered. A loss rate of 8% 
is used. 

Wool fibres production (including sheep husbandry, scouring, carbonising and bleaching 
processes) is based on global data. Spinning process is done in Asia. These processes are 
modelled according to general data which are adapted with electricity mixes. 

The global electricity mix is developed based on global statistics on the main countries of wool 
production. A coverage of 80% of production is achieved. 

The co-products "Wool" and "Sheep (live weight)" were considered by an allocation upon 
economic criteria.  

• Flax yarn  

Flax yarns are obtained from the processing of long or short fibers flax, the fiber resulting from 
the scutching of retted flax. The dataset covers flax cultivation, hackling, preparation, scouring, 
bleaching and spinning processes. 

The growing of flax takes into account the different steps of the preparation of the field (plowing 
and use of fertilizers) and of the seed during winter, and the sowing and the use of pesticides 
between March and April. The grubbing of the flax is done in July and the plants are let on site 
for the retting process. Harvest occurs between August and September. All the chemicals, land 
use, land processing, and emissions are considered. The yield of flax growing corresponds to 
the average yield for the main producing countries. The different parts of the flax are separated 
during the retting process and leads to an allocation between the co-products. 

The preparation process represents the electricity needed to achieve a homogeneous roving 
(loss rate 5%). 

The aim of the scouring process is to remove impurities from fibers. The loss rate is about 
6,3%. The process takes place in the same machines as for yarn or flock dyeing (autoclave or 
hank dyeing machines). The liquor contains alcalis, hydrogen peroxide and hypochlorite. 

Flax production (including cultivation, hackling, preparation, scouring, and bleaching 
processes) is based on global data. Spinning process is done in Asia. These processes are 
modelled according to general data which are adapted with electricity mixes. 

The global electricity mix is developed based on global statistics on the main countries of flax 
production. A coverage of 97% of production is achieved. 

Co-products “long fibres flax”, “flax tow”, “shives”, “seeds” and flakes” were considered by an 
allocation upon economic criteria.  
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o Flax yarn - tow 

The inventory takes into account the required amount of inputs to produce 1 kg of flax 
yarn (tow). 

The spinning of flax short fibers is a specific dry spinning process, with a loss rate of 8%. 

o Flax yarn - long fibres 

The inventory takes into account the required amount of inputs to produce 1 kg of flax 
yarn (long fibres). 

For the spinning process, wet spinning is considered. A loss rate of 4% is used. 

• Reeled silk 

The inventory takes into account the required amount of inputs to produce 1 kg of reeled 
silk.  

The dataset covers the reeled silk production via the sericulture of the silkworm Bombyx Mori 
on mulberry tree. The dataset covers mulberry agriculture, cocoon stifling, degumming, 
bleaching and cocoon reeling processes. 

Mulberry agriculture includes the use of fertilizers and pesticides. The annual leaf yield is about 
30000 kg of mulberry leaves per ha. 

Cocoon stifling is required to kill the larva. This step is done either by using steam or hot air in 
a drying oven. The stifling is also useful to dry the cocoon and allow storing them durably. 

The objective of degumming is to remove sericin, the silk gum enveloping the raw silk threads. 
The loss rate is about 14%. The process takes place in the same machines as for yarn or flock 
dyeing. The liquor is essentially composed of tenside, solubilizing and alcaline agent. 

The bleaching process takes place in the same machine as dyeing yarns or flock, in presence 
of hydrogen peroxide essentially. 

Cocoon reeling is required to obtain a yarn. This step consists in softening the cocoon by 
immersing in hot water and then assembling the filaments of several cocoons. 

Reeled silk production is based on global data. These processes are modelled according to 
general data which are adapted with electricity mixes. The global electricity mix is developed 
based on global statistics on the main countries of silk production. A coverage of 95% of 
production is achieved. 

The environmental impacts of the use of Dichlorvos, a major pesticide in mulberry tree 
cultivation is not considered. Only the impacts due to its production are taken into account. 
The impacts caused by the application of fertilizers, such as nitrate or phosphate leaching into 
ground- and surface water, are extrapolated from the factors for palm tree cultivation. About 
20% of the mulberry trees are cultivated using irrigation. This datasets neglects the impacts 
caused by irrigation.  

The co-products "Reeled silk" and "Silk waste" were considered by an allocation upon 
economic criteria.  
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1.2.2.1.2 Synthetic and artificial filaments 

System boundaries: 

Are included as elementary flows: 

- electricity, heat, water and materials, meaning these indirect flows are aggregated; 

- air and water emissions, as direct flows. 

Are included as product flows: textile waste output.  

The system boundaries of each process are described in datasets metadata. 

An example is given down below for “Viscose filament production”: 

 

Technology description:  

Yeste: this description applies to all synthetic and artificial filaments described in the 
paragraphs below, except the aramid filament. 

For texturizing two technologies are taken into account: air-jet and false twist. A loss rate of 
3% is considered. A thermofixation in autoclave is performed in 25% of cases. 

The washing of synthetic filaments is done to remove the impurities applied on the filaments 
during the production (like oils for spinning, grease from machineries...). The process takes 
place in the same machines as for a yarn dyeing (autoclave or hank dyeing machines). 

Electricity mix:  

Note: this description applies to all synthetic and artificial filaments described in the 
paragraphs below, except the aramid filament. 

A specific electricity mix is developed based on the main countries of production for the 
texturizing process. The main countries of production are identified for Asian or European 
countries (according to the geographical representativeness of each dataset) based on 
statistics on Cumulative Shipment Equipment (2002 - 2011) for the false-twist spindles 
technology (single and double heater). No weighting based on productivity is done between 
the single heater and the double heater processes. A coverage of 96% of the production 
capacity for the geographical area is achieved. The same countries of production are 
considered for texturizing, thermofixation and washing processes. 
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• Viscose filament 

The inventory takes into account the required amount of inputs to produce 1 kg of 
washed viscose filaments.  

The dataset covers viscose production, wet spinning, texturizing, thermofixation and washing 
processes. 

Viscose production and wet spinning processes are based on global data. Texturizing, 
thermofixation and washing processes are done in Asia. These processes are modelled 
according to general data which are adapted with electricity mixes. 

The global electricity mix is developed based on global statistics on the main countries of 
production for viscose filaments. A coverage of 87% of the production is achieved. The global 
electricity mix is used for viscose production and for wet spinning process. 

The co-products "sulphuric acid" and "sodium sulphate" were considered by an allocation upon 
economic criteria.  

• Polylactide filament 

The inventory takes into account the required amount of inputs to produce 1 kg of 
washed polylactide filaments. 

The dataset covers polylactide production, melt spinning, texturizing, thermofixation and 
washing processes. 

For the melt spinning process, two technologies are used: Fully Oriented Yarn (FOY) spinning 
and Partially Oriented Yarn (POY) spinning. Data refer to an average synthetic yarn of 175 
dTex. A loss rate of 2,325% is considered. 

Granulates production and melt spinning processes are based on global data. Texturizing, 
thermofixation and washing processes are done in Asia. These processes are modelled 
according to general data which are adapted with electricity mixes. 

The global electricity mix is developed based on global statistics on the main countries of 
production for polylactide filaments. A coverage of 78% of the production is achieved. The 
global electricity mix is used for granulates production and for melt spinning process. 

• Polyurethane filament 

The inventory takes into account the required amount of inputs to produce 1 kg of 
washed polyurethane filaments. 

The dataset covers polyurethane production, wet spinning, texturizing, thermofixation and 
washing processes. 

Granulates production and wet spinning processes are based on global data. Texturizing, 
thermofixation and washing processes are done in Asia. These processes are modelled 
according to general data which are adapted with electricity mixes. 

The global electricity mix is developed based on global statistics on the main countries of 
production for polyurethane filaments. A coverage of 90% of the production is achieved. The 
global electricity mix is used for granulates production and for wet spinning process. 

• Polyester filament 

The inventory takes into account the required amount of inputs to produce 1 kg of 
washed polyester filaments. 

The dataset covers polyester production, melt spinning, texturizing, thermofixation and 
washing processes. 

For the melt spinning process, two technologies are used: Fully Oriented Yarn (FOY) spinning 
and Partially Oriented Yarn (POY) spinning. Data refer to an average synthetic yarn of 175 
dTex. A loss rate of 2,325% is considered. 
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Granulates production and melt spinning processes are based on global data. Texturizing, 
thermofixation and washing processes are done in Asia. These processes are modelled 
according to general data which are adapted with electricity mixes. 

The global electricity mix is developed based on global statistics on the main countries of 
production for polyester filaments. A coverage of 94% of the production is achieved. The global 
electricity mix is used for granulates production and for melt spinning process. 

• Polypropylene filament 

The inventory takes into account the required amount of inputs to produce 1 kg of 
washed polypropylene filaments. 

The dataset covers polypropylene production, melt spinning, texturizing, thermofixation and 
washing processes. 

For the melt spinning process, two technologies are used: Fully Oriented Yarn (FOY) spinning 
and Partially Oriented Yarn (POY) spinning. Data refer to an average synthetic yarn of 175 
dTex. A loss rate of 2,325% is considered. Polypropylene production, melt spinning, 
texturizing, thermofixation and washing processes are done in Europe. These processes are 
modelled according to general data which are adapted with electricity mixes. 

European electricity mix is used for the production of polypropylene and for the melt spinning 
process. 

• Polyethylene filament 

The inventory takes into account the required amount of inputs to produce 1 kg of 
washed polyethylene filaments. 

The dataset covers polyethylene production, melt spinning, texturizing, thermofixation and 
washing processes. 

For the melt spinning process, two technologies are used: Fully Oriented Yarn (FOY) spinning 
and Partially Oriented Yarn (POY) spinning. Data refer to an average synthetic yarn of 175 
dTex. A loss rate of 2,325% is considered. 

Polyethylene production, melt spinning, texturizing, thermofixation and washing processes are 
done in Europe. These processes are modelled according to general data which are adapted 
with electricity mixes. 

European electricity mix is used for the production of polyethylene and for the melt spinning 
process. 

• Polyamide 6.6 filament 

The inventory takes into account the required amount of inputs to produce 1 kg of 
washed polyamide 6.6 filaments. 

The dataset covers polyamide 6.6 production, melt spinning, texturizing, thermofixation and 
washing processes. 

For the melt spinning process, two technologies are used: Fully Oriented Yarn (FOY) spinning 
and Partially Oriented Yarn (POY) spinning. Data refer to an average synthetic yarn of 175 
dTex. A loss rate of 2,325% is considered. 

Polyamide 6.6 production, melt spinning, texturizing, thermofixation and washing processes 
are done in Europe. These processes are modelled according to general data which are 
adapted with electricity mixes. 

European electricity mix is used for the production of polyamide 6.6 and for the melt spinning 
process. 
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• Acrylic filament 

The inventory takes into account the required amount of inputs to produce 1 kg of 
washed acrylic filaments. 

The dataset covers acrylic production, wet spinning, texturizing, thermofixation and washing 
processes. 

Acrylic production and wet spinning processes are based on global data. Texturizing, 
thermofixation and washing processes are done in Asia. These processes are modelled 
according to general data which are adapted with electricity mixes. 

The global electricity mix is developed based on global statistics on the main countries of 
production for acrylic filaments. A coverage of 88% of the production is achieved. The global 
electricity mix is used for acrylic production and for wet spinning process. 

• Bi-component polypropylene/polyamide filament 

The inventory takes into account the required amount of inputs to produce 1 kg of 
washed bi-component filaments. 

The following distribution is considered for the bi-component filament: 80% polypropylene and 
20% polyamide. 

The dataset covers polypropylene and polyamide 6.6 production, melt spinning, texturizing, 
thermofixation and washing processes. 

For the melt spinning process, two technologies are used: Fully Oriented Yarn (FOY) spinning 
and Partially Oriented Yarn (POY) spinning. Data refer to an average synthetic yarn of 175 
dTex. A loss rate of 2,325% is considered. 

Polypropylene and polyamide 6.6 production, melt spinning, texturizing, thermofixation and 
washing processes are done in Europe. These processes are modelled according to general 
data which are adapted with electricity mixes. 

European electricity mix is used for the polypropylene and polyamide 6.6 production and for 
the melt spinning process. 

• Aramid filament 

The inventory takes into account the required amount of inputs to produce 1 kg of 
washed aramid filaments.  

The dataset covers aramid production, wet spinning and washing processes. 

Aramid production, wet spinning and washing processes are based on global data. These 
processes are modelled according to general data which are adapted with electricity mix. 

The global electricity mix is developed based on global statistics on the main countries of 
production for aramid filaments. A coverage of 51% of the production is achieved. 

 

1.2.2.1.3 Synthetic and artificial yarns 

System boundaries: 

Are included as elementary flows: 

- electricity, heat, water and materials, meaning these indirect flows are aggregated; 

- air and water emissions, as direct flows. 

Are included as product flows: textile waste output.  

The system boundaries of each process are described in datasets metadata. 

An example is given down below for “Acrylic yarn production”: 
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Technology description:  

For the spinning process, ring spinning technology is considered. A loss rate of 5,5% is used. 

The washing of synthetic yarns is done to remove the impurities applied on the yarns during 
the production (like oils for spinning, grease from machineries...). The process takes place in 
the same machines as for a yarn dyeing (autoclave or hank dyeing machines). 

Electricity mix:  

A specific electricity mix is developed based on the main countries of production for the 
spinning process. The main countries of production are identified for Asian or European 
countries (according to the geographical representativeness of each dataset) based on 
statistics on the installed spinning capacities for 2010. The statistics cover the following 
technologies: short-staple spindles, long-staple spindles and open-end rotors. A weighting 
based on the productivity of each technology is applied: productivity of 50 m/min for short-
staple spindles, 30 m/min for long-staple spindles and 160 m/min for open-end rotors. A 
coverage of 95% of the production capacity for the geographical area is achieved. The same 
countries of production are considered for spinning and washing processes. 

• Acrylic yarn 

The inventory takes into account the required amount of inputs to produce 1 kg of 
washed acrylic yarns.  

The following distribution is considered: 93% acrylonitrile and 7% co-monomers. 

The dataset covers acrylic production, wet spinning, spinning and washing processes. 

Acrylic production and wet spinning processes are based on global data. Spinning and washing 
processes are done in Asia. These processes are modelled according to general data which 
are adapted with electricity mixes. 

The global electricity mix is developed based on global statistics on the main countries of 
production for acrylic staple fibres. A coverage of 88% of production is achieved. The global 
electricity mix is used for acrylic production and for wet spinning process. 
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• Aramid yarn 

The inventory takes into account the required amount of inputs to produce 1 kg of 
washed aramid yarns. 

The dataset covers aramid production, wet spinning, spinning and washing processes. 

Aramid production and wet spinning processes are based on global data. Spinning and 
washing processes are done in Asia. These processes are modelled according to general data 
which are adapted with electricity mixes. 

The global electricity mix is developed based on global statistics on the main countries of 
production for aramid staple fibres. A coverage of 51% of production is achieved. The global 
electricity mix is used for aramid production and for wet spinning process. 

• Polyamide 6.6 yarn 

The inventory takes into account the required amount of inputs to produce 1 kg of 
washed polyamide yarns. 

The dataset covers polyamide 6.6 production, melt spinning, spinning and washing processes. 

For the melt spinning process, the Fully Oriented Yarn (FOY) spinning is considered. Specific 
data are used for the production of staple fibres. A loss rate of 2,325% is considered. 

Polyamide 6.6 production, melt spinning, spinning and washing processes are done in Europe. 
These processes are modelled according to general data which are adapted with electricity 
mixes. 

European electricity mix is used for the production of polyamide 6.6 and for the melt spinning 
process. 

• Polyester yarn 

The inventory takes into account the required amount of inputs to produce 1 kg of 
washed polyester yarns. 

The dataset covers polyester production, melt spinning, spinning and washing processes. 

For the melt spinning process, the Fully Oriented Yarn (FOY) spinning is considered. Specific 
data are used for the production of staple fibres. A loss rate of 2,325% is considered. 

Polyester production and melt spinning processes are based on global data. Spinning and 
washing processes are done in Asia. These processes are modelled according to general data 
which are adapted with electricity mixes. 

The global electricity mix is developed based on global statistics on the main countries of 
production for polyester staple fibres. A coverage of 90% of production is achieved. The global 
electricity mix is used for granulates production and for melt spinning process. 

• Polyethylene yarn 

The inventory takes into account the required amount of inputs to produce 1 kg of 
washed polyethylene yarns. 

The dataset covers polyethylene production, melt spinning, spinning and washing processes. 

For the melt spinning process, the Fully Oriented Yarn (FOY) spinning is considered. Specific 
data are used for the production of staple fibres. A loss rate of 2,325% is considered. 

Polyethylene production, melt spinning, spinning and washing processes are done in Europe. 
These processes are modelled according to general data which are adapted with electricity 
mixes. 

European electricity mix is used for the production of polyethylene and for the melt spinning 
process. 
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• Viscose yarn 

The inventory takes into account the required amount of inputs to produce 1 kg of 
washed viscose yarns. 

The dataset covers viscose production, wet spinning, spinning and washing processes. 

Viscose production and wet spinning processes are based on global data. Spinning and 
washing processes are done in Asia. These processes are modelled according to general data 
which are adapted with electricity mixes. 

The global electricity mix is developed based on global statistics on the main countries of 
production for viscose staple fibres. A coverage of 92% of production is achieved. The global 
electricity mix is used for viscose production and for wet spinning process. 

The co-products "sulphuric acid" and "sodium sulphate" were considered by an allocation 
upon economic criteria. 

 

1.2.2.2. Intermediate products 

1.2.2.2.1 Complex textiles 

These inventories take into account the necessary amount of inputs to produce 1 kg of 
laminated fabric with PU foam. 

System boundaries: 

Are included as elementary flows: Materials (foam, adhesive and the fabric), meaning these 
indirect flows are aggregated; 

Are included as product flows : electricity consumption and textile waste output.  

This means the production of electricity needs to be added by the user. Textile waste 
treatment process doesn’t need to be added. A loss rate of 20 grams per square meter is 
considered. 

The system boundaries of each process are described in datasets metadata. 

An example is given down below for “laminated fabric with PU foam”: 
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Technologies:  

The foam and the fabric are bonded with a hot melt adhesive based on ethylene vinyl acetate 
(EVA).  

The fabric is available for 3 different foam thicknesses and two different compositions. 

- Polyurethane foam of 1.5 mm thick (40 g/m3), 58% polyamide/42% elastane fabric (75 g/m²) 

- Polyurethane foam of 2.2 mm thick (40 g/m3), 58% polyamide/42% elastane fabric (75 g/m²) 

- Polyurethane foam of 3.2 mm thick (40 g/m3), 58% polyamide/42% elastane fabric (75 g/m²) 

- Polyurethane foam of 1.5 mm thick (40 g/m3), 100% polyester fabric (110 g/m²) 

- Polyurethane foam of 2.2 mm thick (40 g/m3), 100% polyester fabric (110 g/m²) 

- Polyurethane foam of 3.2 mm thick (40 g/m3), 100% polyester fabric (110 g/m²) 

 

1.2.2.2.2 Laminated fabric with membrane 

Inventories refer to the production of the necessary amount of inputs to produce 1 kg of 
laminated fabric with membrane.  

System boundaries: 

Are included as elementary flows: materials, air and water emissions, meaning these indirect 
flows are aggregated; 

Are included as product flows : electricity consumption and textile waste output.  

This means the production of electricity needs to be added by the user. Textile waste 
treatment process doesn’t need to be added. 

• Laminated fabric with polytetrafluoroethylene (PTFE) membrane 

The laminated fabric consists of a multilayer textile that is at the same time waterproof and 
permeable for vapor from transpiration. The multilayer textile is composed of 4 layers: 

- One layer of extruded and expanded polytetrafluoroethylene (PTFE), that ensures the water 
impermeability and the vapor permeability, 

- One layer of polyurethane at the side of the membrane in contact with the body, which 
protects the membrane from being contaminated (for example by sunscreen, skincare 
productsR). 

- Two layers of polyamide 6.6 fabric at the inner and outer side of the membrane that 
guarantees the stability of the membrane. 

All layers are glued together with glue based on polyurethane. The finished laminated fabric is 
treated with a water repellent treatment. 

The production of the woven fabric covers the production of polyamide filaments (granulates 
production, melt spinning, texturizing and thermofixation), the washing and the weaving 
processes. The production of the fabric is modelled with global data, except for the production 
of polyamide granulates (European data). The following statistics are used for texturing 
process: the Cumulative Shipment Equipment in each country for 2002 - 2011 (95% coverage), 
and for the weaving process: the installed weaving capacities in each country for 2010 (95% 
coverage). 

The production process of polytetrafluoroethylene, polyurethane, glue and polyamide 6.6 as 
well as the lamination, extrusion and the final repellent treatment are included. The expansion 
process of PTFE is neglected. 
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• Laminated fabric with polyurethane (PU) membrane 

The laminated fabric consists of a multilayer textile that is at the same time waterproof and 
permeable for vapor from transpiration. The multilayer textile consists of three layers: 

- One layer of polyurethane, which is chemically modified by the incorporation of polyethylene 
glycol. This leads to amorphous zones within the polyurethane (PU) that act as pores, 
permitting the diffusion of water vapor but hindering the crossing of liquid water. 

- The polyurethane layer is reinforced with one layer of polyamide 6.6 fabric at each side. 

All layers are glued together using glue, based on polyurethane. The finished laminated fabric 
is treated with a water repellent treatment. 

The production of the woven fabric covers the production of polyamide filaments (granulates 
production, melt spinning, texturizing and thermofixation), the washing and the weaving 
processes. The production of the fabric is modelled with global data, except for the production 
of polyamide granulates (European data). The following statistics are used for texturing 
process: the Cumulative Shipment Equipment in each country for 2002 - 2011 (95% coverage), 
and for the weaving process: the installed weaving capacities in each country for 2010 (95% 
coverage). 

The production process of PU, the glue and the polyamide 6.6 fabric as well as the lamination 
and the final water repellent treatment are included. 

1.2.2.2.3 Coated fabric 

Inventories refer to the production of a polyester fabric coated with acrylic, PVC or PU. 

The inventory takes into account the necessary amount of inputs to produce 1 kg of coated 
fabric, and to clean the machines.  

Are included as elementary flows : materials, heat, water and chemicals consumption, as well 
as water emissions, meaning these indirect flows are aggregated; 

Are included as product flows : electricity consumption and textile waste output. 

This means the production of electricity needs to be added by the user. Textile waste 
treatment process doesn’t need to be added. 

The system boundaries of each process are described in datasets metadata. 

An example is given down below for “coated fabric with acrylic”: 
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The support is a polyester fabric of 160 g/m². The production of the fabric covers the granulates 
production, the melt spinning, the texturizing, the thermofixation, the washing and the weaving 
processes. The production of the fabric is modelled with global data. The following statistics 
are used: world polyester filaments production (94% coverage), for texturing process: the 
Cumulative Shipment Equipment in each country for 2002 - 2011 (95% coverage), and the 
installed weaving capacities in each country for 2010 (95% coverage). 

• Acrylic coated fabric ; direct coating ; at plant ; coating of 300 g/m², fabric of 160 
g/m² 

The inventory takes into account the necessary amount of inputs to produce 1 kg of polyester 
fabric coated with acrylic. 

The textile waste output is included as a product flow (a loss rate of 7.69% is considered).  

The acrylic coating paste is applied on the fabric in order to create a protective layer (coating 
of 300 g/m²). The coating paste is mainly composed of acrylic, water and titanium dioxide. 

• Polyvinylchloride (PVC) coated fabric ; direct coating ; at plant ; coating of 300 
g/m², fabric of 160 g/m² 

The inventory takes into account the necessary amount of inputs to produce 1 kg of polyester 
fabric coated with polyvinylchloride (PVC).  

The textile waste output is included as a product flow (a loss rate of 3.48% is considered).  

The polyvinylchloride coating paste is applied on the fabric in order to create a protective layer 
(coating of 300 g/m²). The coating paste is mainly composed of PVC, solvent, plasticizer, filler 
and water. 

• Polyurethane (PU) coated fabric ; direct coating ; at plant ; coating of 300 g/m², 
fabric of 160 g/m² 

The inventory takes into account the necessary amount of inputs to produce 1 kg of polyester 
fabric coated with polyurethane (PU). 

The textile waste output is included as a product flow (a loss rate of 10.42% is considered). 
The water emissions are included as elementary flows. 

The polyurethane coating paste is applied on the fabric in order to create a protective layer 
(coating of 300 g/m²). The coating paste is mainly composed of polyurethane, water, auxiliaries 
and titanium dioxide. 

 

1.2.2.3. Processing 

1.2.2.3.1 Weaving 

This dataset is relative to the production of 1 kg of fabric. 

System boundaries: 

Are included as product flows : electricity consumption and textile waste output. 

This means the production of electricity needs to be added by the user.  

Textile waste treatment process doesn’t need to be added but additional raw material related 
to the loss rate needs to be added (see chapter 2).  

The system boundaries of each process are described in datasets metadata. 

An example is given down below for “weaving (clothing)”: 
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• Weaving (furnishing) ; mechanical process 

The inventory represents the production of upholstery fabric with weaving process.  

This dataset is relative to the production of 1 kg of fabric for furnishings. The following 
characteristics are considered for the fabric: a width of 1.65 m, a fabric of 200 g/m² and a 
density of 3000 picks per meter.  

A loss rate of 6.25% is considered. 

• Weaving (clothing) ; mechanical process 

The inventory represents the production of fabric for clothing with weaving process. 

A width of 1.65 m and a loss rate of 6.25% are considered. 

In order to obtain the energy consumption of the weaving process, it is necessary to multiply 
the "electricity per pick per meter" input by the value of the weaving unit. The weaving unit 
takes into account the number of picks (picks/m) and the surface density (g/m²) of the fabric 
(the formula is available in the "Clothing" PCR). 

1.2.2.3.2 Knitting 

This dataset is relative to the production of 1 kg of knitted fabric. 

System boundaries: 

Are included as product flows : electricity consumption and textile waste output. 

This means the production of electricity needs to be added by the user.  

Textile waste treatment process doesn’t need to be added but additional raw material related 
to the loss rate needs to be added (see chapter 2).  

The system boundaries of each process are described in datasets metadata. 

An example is given down below for “knitting” 
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• Knitting ; mechanical process ; at plant  

The inventory refers to the production of weft knitted fabric by both circular and flat knitting. 

The waxing and the steaming of the knitted fabric are not taken into account.  

A loss rate of 5.45% is considered. 

• Hosiery knitting ; mechanical process ; at plant 

The yarn is knitted to form hosiery products such as socks for example. A circular knitting 
machine is used for it, with a specific diameter which is smaller than those of conventional 
circular knitting machines used for the production of knitted panels. 

A loss rate of 7% is considered. 

1.2.2.3.3 Non-woven 

The dataset includes the necessary amount of inputs to produce 1 kg of non-woven 
fabric.  

The inventory represents the production of non-woven fabric (dry-laid process, thermal 
bonding). All the steps of the production are taken into account: bale opening, fiber opening, 
blending, carding/crosslapping, drafter, thermal bonding in the oven, winder and cutter. The 
inventory also includes the production of fusible fibers, which represent 12.5% of the total of 
fibers. 

Are included as elementary flows : heat, compressed air, materials inputs. 

Are included as product flows : electricity consumption and textile waste output. 

This means the production of electricity needs to be added by the user.  

Textile waste treatment process doesn’t need to be added but additional raw material related 
to the loss rate needs to be added (see chapter 2). A loss rate of 15% is considered.  

The system boundaries of each process are described in datasets metadata. 

An example is given down below for “Non-woven”: 
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1.2.2.3.4 Making of clothes 

The inventory refers to the production of 1 item of clothing.  

First the fabrics are cut and ironed, and then they are sewn to produce clothing. 

System boundaries: 

Are included as product flows : electricity consumption and textile waste output. 

This means the production of electricity needs to be added by the user.  

Textile waste treatment process doesn’t need to be added but additional raw material related 
to the loss rate needs to be added (see chapter 2).  An upper bound loss rate is available in 
the "Clothing" PCR. 
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The following inventories are available:  

- Making (belt, shawl, hat, bag, scarf) ; mechanical process ; at plant 

- Making (blouse, coat, jacket, cape, dress) ; mechanical process ; at plant 

- Making (tank top, T-shirt, suit) ; mechanical process ; at plant 

- Making (vest, skirt, pants, sweater) ; mechanical process ; at plant 

- Making (jeans) ; mechanical process ; at plant 

1.2.2.3.5 Embroidery 

The inventory takes into account the necessary amount of inputs to produce 1 cm² of 
embroidered fabric.  

Embroidery is done by sewing yarn on the fabric surface. In order to strengthen the 
embroidered surface, the fabric is lined with a non-woven during the process. 

System boundaries: 

Are included as elementary flows: yarn and non-woven 

Are included as product flows : electricity consumption  

This means the production of electricity needs to be added by the user.  

 

1.2.2.3.6 Sizing, wet processing 

The inventory takes into account the necessary amount of inputs to size 1kg of yarn.  

The yarn is coated with sizing agent by passing it through a bath filled with the sizing agent. 
Afterwards the yarn is squeezed by rolls to remove excess sizing agent. The sizing bath is 
heated with steam. 

The inventory corresponds to a weighted average based on the distribution of the main types 
of fibres used: 45% man-made yarn sizing (synthetic and artificial) and 55% natural yarn sizing. 
The inventory is adapted for the production of sized yarn for knitting and weaving processes. 

 

  



BASE IMPACTS® DOCUMENTATION – textile Page 33 on 48 

System boundaries: 

Are included as elementary flows : heat, water and materials inputs, water emissions outputs. 

Are included as product flows : electricity consumption  

This means the production of electricity needs to be added by the user.  

 

1.2.2.3.7 Lacework 

The inventory takes into account the necessary amount of inputs to produce 1 kg of 
lace. 

This inventory refers to the production of lace by using Leavers machines. 

The lace is produced in presence of graphite (the production of graphite is neglected in the 
dataset). 

The inventory covers the following finishing steps: the graphite removal by washing the lace in 
a padding system, and the thermofixation. 

System boundaries: 

Are included as elementary flows : heat, water and materials inputs, water emissions outputs. 

Are included as product flows : electricity consumption and textile waste outputs. 

This means the production of electricity needs to be added by the user.  

Textile waste treatment process doesn’t need to be added but additional raw material related 
to the loss rate needs to be added (see chapter 2). A loss rate of 6.32% is considered. 
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1.2.2.3.8 Finishing 

Textile refinement datasets are often available in three versions of wastewater efficiency:  

- Inefficient wastewater treatment means a reduction rate of 0% for the different emissions. 
After treatment, the emissions are: Chemical Oxygen Demand (COD): 1,079 g eqO2/kg of 
water; Biological Oxygen Demand (BOD5): 0,352 g eqO2/kg of water; nitrogen (N): 0,037 g 
eqN/kg of water; and phosphorus (P): 0,004 g eqP/kg of water. 

- Average wastewater treatment means a reduction rate of 72% for the COD, 79% for BOD5, 
53% for N and 64% for P. After treatment, the emissions are: COD: 0,187 g eqO2/kg of water; 
BOD5: 0,045 g eqO2/kg of water; N: 0,027 g eqN/kg of water; and P: 0,002 g eqP/kg of water. 

- Very efficient wastewater treatment means a reduction rate of 100% for the COD and the 
BOD5, 90% for N and 95% for P. After treatment, the emissions are: COD: 0,005 g eqO2/kg 
of water; BOD5: 0,0003 g eqO2/kg of water; N: 0,003 g eqN/kg of water; and P: 0,0001 g 
eqP/kg of water. 

The wastewater treatment covers all treatments performed on the wastewater before release 
into the environment. 

1.2.2.3.9 Chemical finishing 

Inventories take into account the necessary amount of inputs to produce 1 kg of 
finished fabric.  

Datasets are available for upper bound process and representative process: for values of 
energy (electricity and heat) and water consumption. Average values are used for chemicals. 

Processes are available for inefficient wastewater treatment, average wastewater treatment 
and very efficient wastewater treatment.  

Thus, 6 datasets are available for each finishing.  

System boundaries: 

Are included as elementary flows : water and chemicals inputs, air and water emissions. 

Are included as product flows : electricity and heat consumption. 

This means the production of electricity and heat need to be added by the user.  

The system boundaries of each process are described in datasets metadata. 

An example is given down below for “Anti-acarid finishing”: 
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Most of these finishing are applied by padding: the fabric passes through a bath filled with 
specific liquor. The wet pick up rate is around 80%. Then it is squeezed by rolls to remove 
excess liquor. At the end, the fabric passes through a dryer where water and some chemicals 
evaporate; only mercerization needs another specific technology. 

• Anti-acarid finishing ; wet finishing (6 datasets) 

The inventory refers to the production of anti-acarid fabric, with the application of an anti-acarid 
agent on the fabric surface by padding.  

• Anti-bacterial finishing ; wet finishing (6 datasets) 

The inventory refers to the production of an antibacterial treated fabric. This finishing is 
composed by an anti-bacterial agent applied on the fabric surface, by padding.  

• Stain resistant finishing ; wet finishing 

The inventory refers to the production of stain-resistant fabric. Two technologies are covered: 
stain release and stain repellent. The following distribution is used to model the chemicals: 
stain release (50%) and stain repellent (50%). 

Stain repellent finishings avoid the deposition of the stain by using oleophobic and hydrophobic 
polymers, whereas stain release finishings make the removal of the stain easier by using 
amphiphilic polymer. These finishings are applied by padding. 

• Water repellent finishing ; wet finishing (6 datasets) 

The inventory refers to the production of water repellent fabric. This finishing consists in 
applying a hydrophobic polymer to the fabric surface by padding. 

• Flame retardant finishing ; wet finishing (6 datasets) 

The inventory refers to the production of flame retardant fabric. The finishing is composed by 
an organochlorine polymer applied on the fabric surface by padding. 

• Mercerization ; treatment under tension (6 datasets) 

The inventory refers to the production of mercerized fabric. Two technologies are covered: the 
mercerization with soda and the mercerization with ammonia. The following distribution is used 
to model the chemicals: 75% for the mercerization with soda and 25% for the mercerization 
with ammonia.  

The mercerization process with soda is the most used. The fabric is treated under tension for 
40 to 50 seconds with sodium hydroxide. The process temperature is about 5 to 18°C. The 
ammonia treatment is less frequently used. The fabric is treated under tension with anhydrous 
liquid ammonia, and then the remaining ammonia is removed by rinsing. In both cases, the 
fabric is then dried. 
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• Complex chemical finishing ; wet finishing, upper bound process, inefficient 
wastewater treatment ; production mix, at plant 

The inventory refers to an upper bound process for the production of finished fabric. It is based 
on the following technologies: water repellent, stain resistant, flame retardant, anti-acarid, anti-
bacterial and mercerization finishings. 

1.2.2.4. Mechanical finishing 

The inventory takes into account the necessary amount of electricity to produce 1 kg of 
fabric. 

Processes are available in 2 versions: upper bound process and representative process for 
energy values (electricity). 

System boundaries: 

Are included as product flows : electricity consumption and textile waste output. 

This means the production of electricity needs to be added by the user.  

Textile waste treatment process doesn’t need to be added but additional raw material related 
to the loss rate needs to be added (see chapter 2).  

The system boundaries of each process are described in datasets metadata. 

An example is given down below for “raising”. 

 

• Raising ; mechanical finishing (2 datasets) 

The inventory refers to the production of raised fabric. The fabric passes between different rolls 
which are fitted with metallic hooks or emery papers, and its surface is mechanically brushed. 
A loss rate of 17.5% is considered. 

• Shearing ; mechanical finishing (2 datasets) 

The inventory refers to the production of sheared fabric. This process creates a velvet like 
appearance. A cutting blade is positioned at a certain distance of the fabric, and cuts off the 
top of the loops of the terry fabric (the loops are raised of the surface by a system of fabric 
flexion). A loss rate of 17.5% is considered. 
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1.2.2.5. Fading 

 

Inventories take into account the necessary amount of inputs to produce 1 kg of faded 
apparel. 

Datasets are available for upper bound process and representative process: for values of 
energy (electricity and heat) and water consumption. Average values are used for chemicals. 

Processes are available for inefficient wastewater treatment, average wastewater treatment 
and very efficient wastewater treatment.  

System boundaries: 

Are included as elementary flows : water and chemicals inputs, air and water emissions. 

Are included as product flows : electricity and heat consumption. 

This means the production of electricity and heat need to be added by the user.  

The system boundaries of each process are described in datasets metadata. 

An example is given down below for “mechanical fading”: 

 

• Chemical fading ; wet processing (6 datasets) 

The inventory refers to the production of chemically faded apparel. Two technologies are 
covered: the fading with enzymes and the fading with bleaching agent. The following 
distribution is used to model the chemicals: 75% is considered for enzymes which are more 
used than bleaching agent (25%). 

Both processes take place in a drum machine. Liquor ratio is about 1:30 for treatment with 
enzymes and 1:10 for treatment with bleaching agent. The cellulase enzymes are used for the 
chemical fading. However, due to lack of data, the production of enzymes is modeled on the 
basis of an alpha amylase enzyme. 

• Mechanical fading ; wet processing (6 datasets) 

The inventory refers to the production of faded apparel by mechanical fading. This process 
takes place in a drum machine with a combination of pumice stone and bleaching agents. The 
liquor ratio is around 1:10.  

The reuse of pumice stone is considered (loss rate: 25% of weight in 30 minutes).  
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• Fading ; wet processing, upper bound process, inefficient wastewater treatment; 
production mix, at plant 

The inventory refers to an upper bound process for the production of faded apparel. Two 
technologies are covered: chemical and mechanical fading in drum machine. The following 
distribution is used to model the chemicals: 80% for chemical fading and 20% for mechanical 
fading. 

1.2.2.6. Printing 

Inventories take into account the necessary amount of inputs to produce 1 square meter 
of printed fabric. 

Datasets are available for upper bound process and representative process: for values of 
energy (electricity and heat) and water consumption. Average values are used for chemicals. 

Processes are available for inefficient wastewater treatment, average wastewater treatment 
and very efficient wastewater treatment.  

System boundaries: 

Are included as elementary flows : water and chemicals inputs, air and water emissions. 

Are included as product flows : electricity and heat consumption. 

This means the production of electricity and heat need to be added by the user.  

The system boundaries of each process are described in datasets metadata. 

An example is given down below for “substantive printing”: 

 

 

The inventory refers to the production of printed fabric with three kinds of printing processes: 
1) Flat bed printing: pierced screens are used for this printing process. Each screen 
corresponds to a color and to a part of the printed picture. A screen is applied on the fabric 
surface, then the printing paste is laid on the screen and a part of the picture is printed. This 
operation is repeated with the different screens and the different colors, 2) Rotary printing: this 
printing process follows the same principle as flat bed printing but with a rotary screen which 
rolls over the fabric length, 3) Ink jet printing. For this one, the paste (much more liquid) is 
threw to the fabric surface by jet. 
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The inventory also includes desizing, singeing and softening processes to insure a global 
consistency on a garment production when using the IMPACTS database's processes. Both 
desizing and softening are done by padding; the singeing is done in a specific machine. 

 

• Substantive printing ; screens and ink jet printers, 200g/m² (6 datasets) 

The inventory refers to the production of printed fabric with a dyestuff printing paste.  

The printing paste is essentially composed of: dyestuff, thickener, water and other auxiliaries. 
The following distribution is considered for the dyestuff: acid dye (10%), vat dye (28,5%), 
disperse dye (33%) and reactive dye (28,5%). This distribution takes into account the nature 
of the printed fibres (cellulosic, polyamidic and synthetic fibres) and the use percentage of the 
dyestuffs for these fibres. 

• Pigment printing ; screens and ink jet printers, 200g/m² (6 datasets) 

The inventory refers to the production of printed fabric with a pigment printing paste. 

The printing paste is essentially composed of: pigments, thickener, water and other auxiliaries. 

• Printing ; screens and ink jet printers, upper bound process, inefficient 
wastewater treatment ; production mix, at plant ; 200g/m² 

The inventory refers to an upper bound process for the production of printed fabric. 

The inventory covers the following technologies: the production of printed fabric with a dyestuff 
or a pigment printing paste, and three kinds of printing processes. A weighting of 50%/50% is 
considered. 

1.2.2.7. Dyeing 

Inventories take into account the necessary amount of inputs to produce 1 kg of dyed 
product. 

Datasets are available for upper bound process and representative process: for values of 
energy (electricity and heat) and water consumption. Average values are used for chemicals. 

Processes are available for inefficient wastewater treatment, average wastewater treatment 
and very efficient wastewater treatment.  

 

System boundaries: 

Are included as elementary flows : water and chemicals inputs, air and water emissions. 

Are included as product flows : electricity and heat consumption. 

This means the production of electricity and heat need to be added by the user.  

The system boundaries of each process are described in datasets metadata. 

An example is given down below for “apparel dyeing”: 
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The dyeing of cellulosic (57%), polyamidic (10%) and synthetic (33%) fibres is taken into 
account. Cellulosic fibres are dyed with reactive (40%), direct (40%) and vat (20%) dyes. 
Polyamidic fibres are dyed with acid dyes. Synthetic fibres are dyed with disperse dyes. 

Inventories also include desizing and softening processes to insure a global consistency on a 
garment production when using the IMPACTS database's processes. The desizing is done by 
padding; the softening is done in the same machine as that used in the dyeing process. 

• Apparel dyeing ; wet processing 

The inventory refers to the production of dyed apparel with two technologies: paddle and drum 
machines. The following distribution is used to model the chemicals: 75% for dyeing in drum 
machine and 25% for dyeing in paddle machine. 

The dyeing in drum machine is the most used. Apparels are placed into the drum machine with 
dyeing liquor and all is mixed by the rotation of the drum. The dyeing liquor is about 1:10. A 
weight of 25% is considered for the paddle machine. In this machine, apparels dip into the 
dyeing liquor and are gently mixed by paddles. The dyeing liquor is about 1:60. 

• Fabric dyeing ; wet processing (6 datasets) 

The inventory refers to the production of dyed fabric. Five technologies are covered: beck, pad, 
beam, jigger and jet/overflow. 

In order to be dyed in a beck dyeing machine, the ends of the fabric are sewed together to 
form a continuous loop of fabric (rope form). The under part of the fabric dips into the liquor, 
and by a rotating system each part of the loop goes through it. The liquor ratio is from 1:15 for 
synthetic fibres to 1:40 for cellulosic fibres. 

In a pad dyeing machine, the fabric passes through a bath filled with the dyeing liquor. The wet 
pick up rate is around 80%. Then it is squeezed by rolls to remove excess liquor. 

Jet and overflow dyeing machines are quite similar, the fabric is placed in a closed tubular 
system. In both cases a continuous loop of fabric is necessary (rope form). The fabric passes 
through a nozzle and a bath filled with dyeing liquor. In jet machines the fabric is moved by the 
bath flowing at high speed through the nozzle, and in overflow machines the textile is 
transported by the liquor overflow. The liquor ratio is around 1:10. 

In a jigger, the ends of the fabric are fixed on two rolls animated by an alternative rotation. 
Thus, the fabric is alternatively wound on the two rolls. During this migration the fabric passes 
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through a bath filled with the dyeing liquor. The liquor ratio is from 1:3 for synthetic fibres to 1:6 
for cellulosic fibres. 

In a beam dyeing machine, the fabric is wound on a perforated beam, and the beam is placed 
into a dyeing vessel. The fabric is stationary, and the bath is pumped through the beam. The 
liquor ratio is from 1:8 for synthetic fibres to 1:10 for cellulosic fibres. 

At the end, the fabric passes through a dryer where water and some chemicals evaporate. 

• Yarn dyeing ; wet processing (6 datasets) 

The inventory refers to the production of dyed yarn. Two technologies are covered: package 
dyeing and hank dyeing. 

In a package dyeing machine, yarns are wound on perforated reels and placed into an 
autoclave. Then pumps are used to give good circulation of the dye liquor through the yarns 
which allows the dyeing of the whole material. This is done under pressure. The liquor ratio is 
from 1:8 for synthetic fibres to 1:15 for cellulosic fibres. 

In a hank dyeing machine, yarns (in the form of hanks) are hung from the underside of the 
dyeing vessel lid on sticks, and dip in the dyeing liquor. For some hank dyeing machines, a 
rotating system is used to ensure that the whole yarn dips in the liquor. This process can be 
done under pressure or not, depending on the kind of hank dyeing machine. The liquor ratio is 
from 1:12 for synthetic fibres to 1:25 for cellulosic fibres. 

At the end, the yarn passes through a dryer where water and some chemicals evaporate. 

• Dyeing ; wet processing, upper bound process, inefficient wastewater treatment 
; production mix, at plant 

The inventory refers to an upper bound process for the production of dyed textile. The inventory 
covers the following technologies: the yarn dyeing, the fabric dyeing and the apparel dyeing.  

 

1.2.3. Background system boundaries 

Infrastructures: 

Infrastructure of background datasets are taken into account. 

 

Electricity: 

- Electricity mix: Modelling of electric mixes has been made using low voltage electricity mix 
available in the IMPACTS® database (please refer to the documentations of those datasets 
for more information). It is assumed that all industries are connected to the grid. 

- Regional mixes: Production mixes are used to model additional regional mixes (Western 
Europe, Middle East and North America). Regional mixes proportions are developed according 
to International Energy Agency (IEA) statistics (2011) or – when not readily available – by 
adding the production mixes of all country representing at least 95% of the region electric 
generation (geographical classification according to UN). 

For instance: for polyester filament, North America electricity mix is part of the mixes used for 
the production of polyester and for the melt spinning process. 

- Specific geographical mixes: Specific electricity mixes are taken into account for the 
production of raw materials and textile production processes. These specific mixes are 
modelled to represent the weighted respective share of each country/region production mix. 

For instance: for Cashmere yarn, a global electricity mix is developed based on global statistics 
on the main countries of production for cashmere wool. 
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Wastewater treatment plant: 

The wastewater treatment plant represents the average treatment conditions. 

The wastewater treatment covers all treatments performed on the wastewater before release 
into the environment. 

Emission rates are based on water emissions data for textile plants, urban wastewater 
treatment plants data, and abatement rates from literature. 

 

Transport: 

The upstream transport is included. The transport includes the following steps: 

1) Inland transport (with trucks) from the center of the production country to its main seaport, 

2) Maritime transport (with a freight ship) from the main seaport of the production country to 
the main seaport of the texturizing country, 

3) Inland transport (with trucks) from the main seaport of the texturizing country to its center. 

Calculating the average transport distance was made considering each production country and 
each transformation country. These countries are respectively weighted by their percentage of 
the production or their percentage of the transformation. 

Transport by plane is not taken into account. 

 

2. ICV-TEX program datasets (“Mode 2”) 

The datasets are provided for 1 kg or 1 m² or 1 piece of output, according to the process.  

The inventories scope is in general cradle to gate process, which covers the extraction of raw 
material processing, transportation between the supply chain, waste water and waste 
treatment. 

Depending on their structure, they have to be connected to electricity and heating processes 
(partly terminated processes) or not. 

 

See specific documentation : 

- http://www.ekoconception.eu/fr/wp-content/uploads/2018/04/2018-03-08-rapport-

m%C3%A9thodologique-ICV-TEX.pdf 

- http://www.ekoconception.eu/fr/wp-content/uploads/2018/04/Revue-critique-

inventaires-ADEME_2018_03_26.pdf 
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C. DATA SOURCES AND QUALITY 

1. “Mode 1” datasets  

1.1. Data quality requirements 

Quality requirements for Base Impacts® datasets are detailed in the general Base Impacts® 
documentation.  

1.2. Types and sources of data 

The datasets were created with the use of several sources (publications, literature and 
company survey). 

You can find data specific sources in online data. 

1.3. Data quality 

Below is an estimation of data quality for all textile datasets. You can find specific data quality 
evaluation in online data. 

1.3.1. Technological representativeness 

 

1.3.2. Time-related coverage 

 

1.3.3. Geographical coverage 

 

1.3.4. Precision 

 

1.3.5. Completeness 

All relevant flows quantified 

 

1.3.6. Consistency 
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1.4. Multi-functionality and allocation procedure 

1.4.1. Foreground system allocation procedure 

Allocation was used for natural yarn and filament: Allocation according to market value 
between the co-products is used. Data source is defined by the data provider and detailed 
online. 

The other processes do not require allocation procedures. 

1.4.2. Background system allocation procedure 

Background system allocation procedure follows the rules defined by Ecoinvent except for 
Electricity data (following PE international rules, see specific documentation on electricity 
datasets).  

1.4.3. Land use change 

The method is based on CORINE Land Cover (via EcoInvent, see "Ecoinvent: Overview and 
Methodology" available at http://www.ecoinvent.org). The following parameters are used: soil 
type before transformation, soil type after transformation, areas.  
 

2. ICV-TEX program datasets (“Mode 2”) 

The data quality assessment has been done dataset by dataset and therefore the level of 
quality on each criterion (time-related coverage, geographical representativeness, 
technological representativeness, completeness, precision, consistency) is different and vary 
between fair and very good. 
This assessment can be found in each process consultation (level advanced, chapter 
validation). 
 
See specific documentation 
- http://www.ekoconception.eu/fr/wp-content/uploads/2018/04/2018-03-08-rapport-

m%C3%A9thodologique-ICV-TEX.pdf 

-  http://www.ekoconception.eu/fr/wp-content/uploads/2018/04/Revue-critique-

inventaires-ADEME_2018_03_26.pdf 

 

D. CRITICAL REVIEW 
All Base Impacts® datasets follow the ILCD Entry Level requirements, which require a review 
either internal with public report or external.  

1. “Mode 1” datasets 

The textile datasets were reviewed by internal review:  

- Unit process(es), single operation: Cross-check with other source, Cross-check with 
other data set, Mass balance, Compliance with ISO 14040 to 14044, Expert judgement 

- LCI results or Partly terminated system: Validation of data sources, Documentation, 
Cross-check with other source, Compliance with ISO 14040 to 14044 

This means the review report is available for each dataset. 
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2. ICV-TEX program datasets (“Mode 2”) 

The textile datasets were reviewed by external review (Marie de Saxcé, 2.0-LCA Consultants). 
Each dataset has been individually reviewed. Depending on their type, the assessment has 
been different :   

- Unit process(es), single operation: Cross-check with other source, Cross-check with 
other data set, Mass balance, Compliance with ISO 14040 to 14044, Expert judgement 

- LCI results or Partly terminated system: Validation of data sources, Documentation, 
Cross-check with other source, Compliance with ISO 14040 to 14044 

This means the review report is available for each dataset. 

See specific documentation 
- http://www.ekoconception.eu/fr/wp-content/uploads/2018/04/2018-03-08-rapport-

m%C3%A9thodologique-ICV-TEX.pdf 

-  http://www.ekoconception.eu/fr/wp-content/uploads/2018/04/Revue-critique-

inventaires-ADEME_2018_03_26.pdf 

 

E. REPORTS FOR MORE INFORMATION 
The following documents should be used for more information:  

- General Base Impacts® documentation 

- Review report, available in the metadata of each dataset  

 

 

F. ADMINISTRATIVE INFORMATION 

1. “Mode 1” datasets 

1.1. Commissioner 

CYCLECO 

1.2. Dataset modeler 

CYCLECO 

2. ICV-TEX program datasets (“Mode 2”) 

2.1. Commissioner 

DECATHLON & ADEME & ECO-TLC 

2.2. Dataset modeler 

CYCLECO 
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APPENDIX: DATA NEED AND DATA SELECTION 
 

Two Technical Committee meetings were held on textile datasets specifications,  on June 15th 
2012 and April 17th 2013, to identify the textile datasets required for environmental labeling, 
and define relevant modeling rules, fitting with the rules defined by the platform in Product 
Category Rules (meaning these rules were modified afterwards).  

So far, textile datasets are required by the following Product Category Rules:  

- Beauty, hygiene and health products 

- Apparel, household textile, and shoes 

- Furniture 

- Sport equipment (e.g. camping material)  

 The conclusions of this Technical Committee were a synthesis of data need for textile.  

 

The datasets identified by the Technical Committee are provided in Base Impacts®, with the 
following modifications: 

Consultation specification 
Implementation in Base 

Impacts® 
Justification 

Coton conventionnel 
Laine de mouton 

Soie 
Lin 

Laine d'angora 
laine mérinos 

Cachemire 
Laine de chameau 
coton biologique 

coton recyclé 
chanvre 

Jute 
fibre de coco 

Cotton yarn 
Sheep wool yarn 

Reeled silk Angora yarn 
(2) Flax yarn – tow & long fibres 

Angora yarn 
/ 

Cashmere yarn 
Camelhair yarn 

/ 
/ 

Hemp yarn 
Jute yarn 

/ 

1 data not delivered 
These data were not available 
at the time of the consultation 
Datasets delivered in the ICV-

TEX program 

Viscose 
Polyester 

Polyamide 66 
Acrylique 

Polyuréthane 
Aramide 

PE 
Polyester recyclé par voie 

mécanique 
élastodiene 

acetate 
chlorofibre (Rhovyl) 

polyimide 
polylactide 

polypropylene 
vinylal (polyvinylic acid fiber) 

melamin 
bi-component polypropylene 

/ polyamide 

Viscose filament, Viscose yarn 
Polyester filament, Polyester yarn 

PA 6.6 filament, PA 6.6 yarn 
Acrylic filament, Acrylic yarn 

Polyurethane filament 
Aramid filament, Aramid yarn 

PE filament, PE yarn 
/ 
 
/ 
/ 
/ 

Polylactide filament 
Polypropylene filament 

/ 
 
/ 

Bi-component 
polypropylene/polyamide filament 

6 data not delivered 
These data were not available 
at the time of the consultation 
Dataset delivered in the ICV-

TEX program 

5 données confection 

Making (belt, shawl, hat, bag, 
scarf) 

Making (blouse, coat, jacket, cape, 
dress) 

OK 



BASE IMPACTS® DOCUMENTATION – textile Page 47 on 48 

Consultation specification 
Implementation in Base 

Impacts® 
Justification 

Making (tank top, T-shirt, suit) 
Making (vest, skirt, pants, 

sweater) 
Making (jeans) 

5 données broderie Embroidery (1) 

Only one data delivered 
The « Clothing » PCR 
mentions one energy 

consumption per embroidered 
fabric. One energy 

consumption has been 
proposed (instead of the 5 
originally indicated in the 

document). 

Complexes 
- support : 

mailles en 100%PES : 
110gr/m2, 120gr/m2 et 
100%PES 94gr/m2 et 

mailles en 58%PA-42%EL : 
75gr/m2 

- mousse : 100% PU 
40kg/m3, épaisseur : 1.5, 

1.6, 2.2, 2.5 et 3.2 mm 
- assemblage : hotmelt ou 

cylindre graveur 

Polyurethane foam of 1.5 mm 
thick (40 g/m3), 58% 

polyamide/42% elastane fabric (75 
g/m²) 

Polyurethane foam of 1.5 mm 
thick (40 g/m3), 100% polyester 

fabric (110 g/m²) 
Polyurethane foam of 2.2 mm 

thick (40 g/m3), 58% 
polyamide/42% elastane fabric (75 

g/m²) 
Polyurethane foam of 2.2 mm 

thick (40 g/m3), 100% polyester 
fabric (110 g/m²) 

Polyurethane foam of 3.2 mm 
thick (40 g/m3), 58% 

polyamide/42% elastane fabric (75 
g/m²) 

Polyurethane foam of 3.2 mm 
thick (40 g/m3), 100% polyester 

fabric (110 g/m²) 

OK 

1 enduction PU parmi les 
grammages 10,30, 50, 75, 
100, 150, 300, 600, 800 

Polyurethane (PU) coated fabric, 
coating of 300 g/m², fabric of 160 

g/m² 
OK 

1 enduction PVC parmi les 
grammages 10,30, 50, 75, 
100, 150, 300, 600, 800 

Polyvinylchloride (PVC) coated 
fabric, coating of 300 g/m², fabric 

of 160 g/m² 
OK 

1 enduction Acrylic parmi 
les grammages 10,30, 50, 

75, 100, 150, 300, 600, 800 

Acrylic coated fabric, coating of 
300 g/m², fabric of 160 g/m² 

OK 

1 enduction Polyester parmi 
les grammages 10,30, 50, 

75, 100, 150, 300, 600, 800 
/ 

Not delivered 
This data was not available at 

the time of the consultation 

Contrecollés, membrane 
PTFE 

Laminated fabric with 
polytetrafluoroethylene (PTFE) 

membrane 
OK 

Contrecollés, membrane PU 
Laminated fabric with 

polyurethane (PU) membrane 
OK 

Tissage (1) 
Weaving (furnishing) 
Weaving (clothing) 

additional data 

Tricotage (2) 
Hosiery knitting 
Knitting 

OK 

Encollage Sizing, wet processing OK 

Dentelle (issue de métiers 
Leavers) 

Lace ; mechanical process ; at 
plant 

OK 

Yesn-tissés (voie sèche) Yesn-woven OK 
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Consultation specification 
Implementation in Base 

Impacts® 
Justification 

 
Teinture sur fil (6*) 

 
Teinture sur étoffe (6*) 

 
Teinture sur article (6*) 

 
Teinture (majorant) 

 

Yarn dyeing ; wet processing (6 
datasets) 
Fabric dyeing ; wet processing (6 
datasets) 
Apparel dyeing ; wet processing (6 
datasets) 
Dyeing ; wet processing, upper 
bound process 

OK 

Impression fixé lavé (6*) 
 
 

Impression pigmentaire (6*) 
 

Sérigraphie(6*) 
 

Impression (majorant) 

Substantive printing ; screens and 
ink jet printers, 200g/m²  
(6 datasets) 
Pigment printing ; screens and ink 
jet printers, 200g/m²  
(6 datasets) 
Printing ; screens and ink jet 
printers, upper bound process,  

OK 
Serigraphy is integrated in 
the printing technology mix 

Apprêt complexe chimique 
(majorant) 

Complex chemical finishing ; wet 
finishing, upper bound process 

OK 

Délavage jean (majorant) 
Fading ; wet processing, upper 

bound process 
OK 

Anti-tache (6*) 
Stain resistant finishing ; wet 
finishing (6 datasets) 

OK 

Anti-feu (6*) 
Flame retardant finishing ; wet 

finishing (6 datasets) 
OK 

Déperlant (6*) 
Water repellent finishing ; wet 
finishing (6 datasets) 

OK 

Anti-acarien (6*) 
Anti-acarid finishing ; wet finishing 
(6 datasets) 

OK 

Anti-bactérien (6*) 
Anti-bacterial finishing ; wet 
finishing (6 datasets) 

OK 

Mercerisage (6*) 
Mercerization ; treatment under 
tension (6 datasets) 

OK 

Grattage (2**) 
Raising ; mechanical finishing (2 
datasets) 

OK 

Rasage (2**) 
Shearing ; mechanical finishing (2 
datasets) 

OK 

Délavage chimique (6*) 
Chemical fading ; wet processing 
(6 datasets) 

OK 

Délavage ozone (6*) / 
Not delivered 

These data were not available 
at the time of the consultation 

Délavage mécanique (6*) 
Mechanical fading ; wet 
processing (6 datasets) 

OK 

 

*with 3 level of wastewater treatment and 2 process efficiency 
** with 2 process efficiency 
 


