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Product Category Rule for  
Performance Coats and Jackets  
Earthsure PCR # Performance-53101800-2013 

1. Product category rule and description  

1.1. This PCR for Performance Coats and Jackets was developed under The 

Institute for Environmental Research and Education’s (IERE’s) Earthsure 

program, funded by the Sustainable Apparel Coalition (SAC) in conformity 

with ISO 14025-2006 (1) and ISO 14044-2006 (2), the Sustainable Apparel 

Coalition’s PCR Guidance (3) and the Earthsure General Program Instructions 

(4).  

Both the PCR Guidance and this PCR are based on reviews of several LCA 

studies applicable to the apparel industry (5) (6) (7) (8). 

In accordance with the Earthsure General Program Instructions (4), the name 

of the category (Coats and Jackets) is that of the relevant UNSPSC code.  

 

1.2. This PCR covers a business-to-business Environmental Product Declaration 

(EPD) or Type III ecolabel, with global coverage. All life cycle stages are 

covered.  

 

1.3. To the best of our knowledge, this is the first PCR for Coats and Jackets. A 

general PCR for apparel is under development in France, in accordance with 

the AFNOR standard on EPDs (9) and where possible the draft decisions made 

in that PCR have been adopted here. For example, much of the use phase 

model was developed based on the French model (9), with modifications 

based on information provided by SAC members. For more information, 

contact earthsure@iere.org. 

 

1.4. UNSPSC code: 53101800 Coats and Jackets. The Earthsure Program uses the 

UNSPSC codes and names to uniquely identify products covered by its PCRs. 

This system is directly linked to the international barcode system so is a very 

strong system for consumer products. 
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1.5. Optional other code: Parts of CPC 28231 (Men's or boys' suits, coats, jackets, 

trousers, shorts and the like, of textile fabric, not knitted or crocheted) and 

parts of CPC 28233 (Women's or girls' suits, coats, jackets, dresses, skirts, 

trousers, shorts and the like, of textile fabric, not knitted or crocheted). 

 

1.6. Date of publication: 10/29/2013 

 

1.7. Date of expiration: 10/28/2016 

 

1.8. Review panel members and affiliation  

This PCR was reviewed by a team of three, and also underwent a one month 

public review process per the Earthsure general program instructions. The 

review panel consisted of: 

1.8.1. Roland Geyer, University of California, Santa Barbara, USA (Chair) 

1.8.2. Todd Kreiger, Consultant, DuPont Engineering Research and 

Technology, DuPont, USA 

1.8.3. Stefanie Trompeter, Senior Consultant and Performance Services 

Manager, MADE-BY, UK 

 

1.9. The Public comments were received from these sources: 

1.9.1. Terry Thiele, Lubrizol 

1.9.2. Eileen Ekstrom, Ecosystem Analytics, Inc. 

1.9.3. PE International 

Responses to their comments can be seen at 

http://iere.org/programs/earthsure/product-category-rules-pcrs/ 

 

1.10. Members of the PCR committee: 

 Stewart Shepard, W.L. Gore 

 Kevin McMullan, Toray 

 Jill Dumain, Patagonia 

 Krishna Manda, Utrecht University 

 Guru Khalsa, Mountain Hardware 

 Bob Boughton, Cal-EPA 

 Amy Horton, Sustainable Apparel Coalition 

http://iere.org/programs/earthsure/product-category-rules-pcrs/


Earthsure PCR# Performance-53101800-2013 Coats and Jackets 

 

3 

 Rita Schenck, IERE 

 

2. General product description:  

This Performance PCR covers one coat or jacket. Examples include sport jacket, 

ski jackets, overcoats, hoodies and raincoats It describes how to calculate and 

disclose the life cycle impacts for a business-to-business Type III Environmental 

product declaration, with global coverage. All life cycle stages are covered. 

 

SAC has developed PCR guidance with the explicit goal of reducing the effort of 

developing new PCRs. As a result, the amount of time that the average PCR 

committee members spent in developing these PCRs was less than twelve hours. 

All data collection and calculations are to be performed in accordance with the 

SAC PCR Guidance Document, 2013. 

 

2.1. Goal and scope definition 

The LCA study supporting the environmental product declaration shall be 

performed in accordance with (in order from most general to most specific) 

ISO 14025, ISO 14044, the SAC PCR Guidance-2013, the Earthsure Program 

Instructions and this PCR. 

 

2.2. System boundary 

Figure 1 shows the system boundary for Coats and Jackets. 

  

http://iere.org/wp-content/uploads/2013/08/SAC-PCR-Guidance-Final-2013.pdf
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Primary data is required for the unit processes shown in the pale red boxes, 

and it is encouraged for the data in the textured boxes. Secondary or tertiary 

data is acceptable for all other data. Ultimately, SAC seeks to have primary 

data available for all the unit processes, but as a first step, it seeks to gather 

primary data from the unit processes over which SAC members have control 

or great influence, and which have a significant impact on the life cylcle 

performance of the garment. For example, although there is little 

environmental impact in garment assembly (cut-sew-finish), the potential 

impact at this life cycle phase due to losses (marker efficiency) is relatively 

large because it embodies all the impact of the upstream processes. For 

definitions of data classes see the SAC PCR Guidance Glossary. 

 

Figure 1 System Boundary 
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Specifically excluded from the analysis are: manufacturing of capital goods, 

travel to and from retail, labor and employee travel to and from work, and 

recycling of discarded materials. The Earthsure program uses the cutoff rule 

(or the recycled content method) for allocating the environmental impacts of 

recycling. Travel to and from retail is excluded because it is almost impossible 

to estimatei, and we could find no published studies with reliable data on the 

topic.  

 

2.3. System function and functional unit 

The SAC has made a distinction between apparel whose primary function is 

adornment (style PCRs) and products whose primary function is protection 

(Performance PCRs)ii. This does not imply that style apparel does not protect 

the body, nor that performance garments are not stylish. The EPD owner shall 

choose which PCR is applicable to the product in question. Only one PCR shall 

be applied to a particular product. 

 

This Performance PCR covers this functional unit:  

One coat or jacket to cover and protect the upper body and possibly some or 

all of the lower body for one year. The lifetime of the product is independent 

of the number of owners the product may have. 

 

2.4. The analysis shall be done at the level of the style number (or equivalent 

system for designating key product design distinctions – such as a product 

code or product number), with no differentiation based on the color or the 

fiber composition of the product.  

 

                                                
i Travel to retail may be done by foot, in a private car, in public transit or through the internet, and in-person 
shopping could be done to purchase a single article, or visit many stores or combine with travel for other purposes. 
SAC’s intention is to keep aware of developments of studies characterizing this complex issue. 
 
ii It is SAC’s intention that Performance PCRs use phase be calculated based on the measures of the different 
performance characteristics of the apparel, similar to the French PCR on Men’s Shoes. Performance apparel can 
have many characteristics such as protection from the cold, UV protection, wick sweat away from the skin, 
waterproofness, etc. At this time, an algorithm for combining standardized tests has not been developed, and 
instead, the performance PCRs depend on a durability estimate from the manufacturer, which may be based on 
laboratory tests, product returns data, engineering estimates or warranty. 
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2.5. The calculations shall be performed and the results shown using the following 

sizes (as appropriate). These sizes represent the most common adult sizes 

(usually medium) and the sizes selected by the French PCR committee on 

apparel (9) for children and infants. 

 

Table 1 Sizesiii of Coats and Jackets 

 EU Size UK Size US Size 

Men’s  52-54/Large 42R-44R/Large 42R-44R/Large 

Women’s 40-42/Medium 14-16/Medium 10-12/Medium 

Children 10 years 10 years 10 years 

Toddlers 4 years 4 years 4 years 

Infant’s 6 months 6 months 6 months 

 

3. Raw Material Phase 

SAC recognizes the raw material extraction phase as a major source of the 

environmental impacts of apparel. Its intent is ultimately to develop primary life 

cycle data for this part of the life cycle. There are challenges in getting this data 

because the vendors are typically several tiers down from the brands that need 

this data. In the meantime, brands are directed to Appendix A for examples of life 

cycle inventory data that may be used in their calculations. Brands shall choose 

data sets that most closely resemble their actual production practices, in 

accordance with the data quality guidance provided in the SAC PCR Guidance 

2013. 

 

4. Use Phase 

There are no current, comprehensive and reliable statistics available on how the 

public cleans their clothing. What data exists indicates that the public makes 

                                                
iii SAC Member source for sizes in non-French markets. 
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generic decisions about how to group clothes for cleaningiv, and that there are 

significant cultural differences in washing habits. For example, In Europe, apparel 

is more likely to be ironed than in the US (8). In Japan and China, the water used 

in washing machines is typically derived from used bath water (10) (11). Since 

about 90% of the energy consumption of washing machines comes from heating 

water, this leads to very different impacts of washing in different parts of the 

world.  

 

SAC recognizes that the use phase of apparel is a major environmental hotspot, 

but the data available to estimate environmental impacts is of very mixed quality. 

In order to bring comparability to the EPDs, this PCR identifies a fixed use phase 

model. Over time, SAC seeks better estimates of cleaning habits in different 

markets.  

 

The use phase cleaning shall be modeled according to the manufacturer’s 

instructions, e.g. machine wash, line dry. One cleaning cycle per year shall be 

calculated.0 The EPD shall report use phase cleaning impacts for a weighted 

average of all markets. 

 

The life cycle inventory for washing drying and ironing shall be calculated for the 

garment according to the usage pattern of the market where the Coats and 

Jackets are sold, using the figures in Table 2 and Table 3. These tables represent 

an aggregation of fragmentary information from a wide variety of sources, at 

times modified based on the professional judgment of the PCR committee 

members. All of the results are referenced to the weight of the clothing washed, 

because this was the only consistent data reference that was availablev. 

  

                                                
iv Clothes that are designed to use less energy or water in cleaning are washed with conventional clothing, and the 
environmental benefit is not captured. As such more eco-friendly clothing becomes more common, consumer 
behavior may change. 
v Different pieces of apparel will have different weights to perform the same function, and there may be a tradeoff 
between weight and durability of the article. At this time it is not possible to appropriately capture this issue. 
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Table 2 Wash Parameters 

Parameter Units EU North 
America 

Japan China 

Use of Washer Percent 100 (8) 100 (10) 100 (11) 50 (12) 

Energy for washer kWh/kg clothing 0.29 (13) 0.73 (14) .03 (15) .03 (15) 

Water for washer L/kg clothing 11 (16) 29 (17)vi 32 (11) 30 (18) 

Detergent use Grams/kg 41 (8) 21 (10) (19) 10 (10) 

(19) 
10 (12) 

Hand Wash Percent 0 (8) 0 (20) 0 50 (18) 

Water for Hand Wash L/kg clothing N/A N/A N/A 23 (18) 

Use of Tumble Dryer Percent 25 (8) 85 (20) 10 5 (18) 

Electricity for Dryer kWh/kg clothing 0.73 (8) 0.83 (14) 0.83vii 0.83viii 

Use of iron Percent 100ix 0x 90 (21) 50 

Electricity for iron kWh/kg clothing 0.67 (8) 0.58xi 0.58 0.58 

 

Table 3 Dry Cleaning Usage Pattern 

 Usage, Percent 

Solvents Used EU NA Japan (22) China (22) 

Petroleum solvent  
(Hydrocarbon Cleaning solvent) 

10 (23) 14 (10) 88 (22) 88 (22) 

Tetrachloroethylene (Perchloroethylene) 88 (23) 80 (24) 9.5 (22) (25) 10 (22) 

Silicone  
(GreenEarth) (25) 

2 (25) 5 (25) 2.5 (25) <.1 (25) 

Professional Wet Cleaning <.1 (25) <0.3 (24) <.1 (25) <.1 (25) 

 

  

                                                
vi Figure represents the average of top-loading and front-loading machines for the 2011-2012 time period. 
vii Assumed to be identical to NA 
viii Assumed to be identical to NA 
ix Based on expert judgment of the PCR Committee 
x Since 100% of US homes are reported to use dryers, it is assumed that minimal (less than 1%) ironing is done. 
xi Except for the EU figure, ironing estimates assume that the garment weighs 200 grams, each garment takes 5 

minutes to iron and the iron power is 1500watts. 
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Table 4 Dry Cleaning Resource Usage 

  Resource Consumption/kg Clothingxii  

Solvents Used 
Electricity 
kWh/kg 

Water 
L/kg 

Steam 
kg/kg 

Solvent 
g/kg 

Natural Gas 
MJ/kg 

Detergent 
g/kg (25) 

Petroleum solvent  
(Hydrocarbon Cleaning solvent) 

1.08 0 0.56 20 (26) 0 13 

Tetrachloroethylene (Perchloroethylene) 0.89 0 1.7 15 (27) 0 13 

Silicone  
(GreenEarth) (25) 

0.31 0 0.47 6.9 0 
3 

Professional Wet Cleaning 0.20 5.0 (28) 0 0 200 10 

 

For modeling the use phase, these steps shall be taken 

 Identify the user type of the garment 

(male/female/children/toddler/infant). 

 Identify the weight of the garment for the user type. 

 Identify the markets in which the garment is sold. 

 Calculate the use phase life cycle impacts in each market using the 

information in Tables 2 and/or 3, depending on cleaning instructions. 

 Calculate the percent relative standard deviation of each life cycle impact 

category in the different markets.  

 Report the weighted average (by sales) of the impacts with the market 

percent relative standard deviation. If the garment is sold in only one 

market, the RSD cannot be calculated and shall not appear. 

 

5. Description of data 

Below are the unit process descriptions for the processes requiring or 

encouraging primary data. Ultimately, SAC intends to have such unit process 

descriptions for all relevant unit processes. For descriptions of required data 

quality and definitions see the SAC PCR Guidance-2013, section 4.7 and the 

glossary. The data collection sheets allow reporting of classes of compounds, 

rather than specific compounds. Actual data are preferred, but if those are not 

made available (for the purpose of maintaining confidentiality of data) proxy 

                                                
xii Except where otherwise noted, all dry cleaning data in Table 4 is derived from GreenEarth (25) 
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substances are provided for each chemical class, and shall be used to calculate 

the life cycle inventory. 

 

5.1. Garment Finishing: 

Description: Garment Finishing takes assembled garments and treats them to 

achieve desired effects and function. Examples include washes, such as water 

jet fading, enzyme wash, acid wash, silicon wash, stone wash, sand wash, 

anti-pilling wash, and non-wash finishing treatments such laser, sanding, 

bleach and permanganate spray finishes. 

Technosphere inputs: Assembled garments; Water (municipal, industrial, 

other – does not include water recycled from the facility); Treatment 

chemicals; Physical treatment adjuncts (e.g. stone, sand); Electricity; Energy 

carriers, if used (natural gas, fuel oil, biofuel, steam (incl. fuel sources)); 

Transport of garment and chemicals to facility 

Technosphere outputs: Finished garments; solid waste (lint, spent stones or 

sand, packaging materials, used machine parts,  oil etc.); wastewater (if 

treated offsite). 

Ecosphere inputs: Oxygen and nitrogen (if fuels are combusted); water (if 

taken from nature, e.g. surface or ground). 

Ecosphere outputs: Emissions of volatile organic compounds (if used); 

treated wastewater; residual chemicals in wastewater (e.g., Chemical Oxygen 

Demand, phosphorus, lead, mercury, fluoride, cadmium, salt and arsenic); air 

emissions of combustion products (if combustion onsite), e.g. CO2, CO, CH4, 

NOx, N2O. (SO2, VOC, PM-10 for calculating optional life cycle indicators, if 

needed). 

 

5.2. Garment Dyeing: 

Description: Garment dyeing takes assembled garments and dyes them, 

before or after finishing or printing.  

Technosphere inputs: Assembled garments; water (municipal, industrial, 

other – does not include water recycled from the facility); dyestuffs; dyeing 

auxiliaries; electricity; energy carriers, if used (natural gas, fuel oil, biofuel, 

steam (incl. fuel sources)); transport of garment and chemicals to facility; CO2 

(e.g. for dry dyeing). 
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Technosphere outputs: Finished garment; solid waste (lint, spent stones or 

sand, packaging materials, used machine parts, etc.); wastewater (if treated 

offsite). 

Ecosphere inputs: Oxygen and nitrogen (if fuels are combusted); water (if 

taken from nature, e.g. surface or ground). 

Ecosphere outputs: Emissions of volatile organic compounds (if used); 

treated wastewater; residual chemicals in wastewater (e.g., Chemical Oxygen 

Demand, phosphorus, lead, mercury, fluoride, cadmium, salt and arsenic); air 

emissions of combustion products (if combustion onsite), e.g. CO2, CO, CH4, 

NOx, N2O. (SO2, VOC, PM-10 for calculating optional life cycle indicators, if 

needed). 

 

5.3. Garment Printing: 

Description: Garment printing takes assembled garments and prints them, 

before or after dyeing and finishing the garment. Examples include screen 

printing, transfers, digital jetprinting, etc. 

Technosphere inputs: Assembled garments; Water (municipal, industrial, 

other – does not include water recycled from the facility); Print dyes, inks, 

pigments, plastisols; Solvents; Printing auxiliaries (e.g. paper or plastic sheets, 

screens, frames, emulsion, film, adhesives, thickeners, softeners, etc.); 

Electricity; Energy carriers, if used (natural gas, fuel oil, biofuel, steam (incl. 

fuel sources)); Transport of garment and chemicals to facility. 

Technosphere outputs: Finished garments; solid waste (packaging materials, 

used machine parts, waste oil, ink + auxiliaries, test print textile material, 

etc.); wastewater (if treated offsite). 

Ecosphere inputs: Oxygen and nitrogen (if fuels are combusted); Water (if 

taken from nature, e.g. surface or ground). 

Ecosphere outputs: Emissions of volatile organic compounds (if used); 

Treated wastewater; Residual chemicals in wastewater (e.g., Chemical 

Oxygen Demand, phosphorus, lead, mercury, fluoride, cadmium, salt and 

arsenic); Air Emissions of combustion products (if combustion onsite), e.g. 

CO2, CO, CH4, NOx, N2O. (SO2, VOC, PM-10 for calculating optional life cycle 

indicators, if needed). 
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5.4. Fabric dyeing 

Description: Fabric dyeing takes fabrics and dyes them, before or after fabric 

finishing or printing. 

Technosphere inputs: Unfinished fabric; Water (municipal, industrial, other – 

does not include water recycled from the facility); Dyestuffs; Dyeing 

auxiliaries; Electricity; Energy carriers, if used (natural gas, fuel oil, biofuel, 

steam (incl. fuel sources)); Transport of fabric and chemicals to facility; CO2 

(e.g. for dry dyeing) 

Technosphere outputs: Finished fabric; Solid waste (lint, packaging materials, 

used machine parts, filters, waste oil etc.);Wastewater (if treated offsite) 

Ecosphere inputs: Ecosphere inputs: Oxygen and nitrogen (if fuels are 

combusted); water (if taken from nature, e.g. surface or ground) 

Ecosphere outputs: Emissions of volatile organic compounds (if used); 

Treated wastewater; Residual chemicals in wastewater (e.g., Chemical 

Oxygen Demand, phosphorus, lead, mercury, fluoride, cadmium, salt and 

arsenic); Air Emissions of combustion products (if combustion onsite), e.g. 

CO2, CO, CH4, NOx, N2O. (SO2, VOC, PM-10 for calculating optional life cycle 

indicators, if needed). 

 

5.5. Fabric finishing 

Description: Fabric finishing takes dyed or printed fabric and treats it to 

achieve desired effects and function. Examples include washes, such as 

enzyme wash, acid wash, silicon wash, stone wash, sand wash, anti-pilling 

wash, and non-wash finishing treatments such laser, sanding, bleach and 

permanganate spray finishes. 

Technosphere inputs: Unfinished fabric; water (municipal, industrial, other – 

does not include water recycled from the facility); treatment chemicals; 

physical treatment adjuncts (e.g. stone, sand); electricity; energy carriers, if 

used (natural gas, fuel oil, biofuel, steam (incl. fuel sources); Transport of 

fabric and chemicals to facility. 

Technosphere outputs: Finished fabric; solid waste (lint, spent stones or 

sand, packaging materials, used machine parts, filters, waste oil etc.); 

wastewater (if treated offsite). 

Ecosphere inputs: Ecosphere inputs: Oxygen and nitrogen (if fuels are 
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combusted); Water (if taken from nature, e.g. surface or ground) 

Ecosphere outputs: Emissions of volatile organic compounds (if used); 

Treated wastewater; Residual chemicals in wastewater (e.g., Chemical 

Oxygen Demand, phosphorus, lead, mercury, fluoride, cadmium, salt and 

arsenic); Air Emissions of combustion products (if combustion onsite), e.g. 

CO2, CO, CH4, NOx, N2O. (SO2, VOC, PM-10 for calculating optional life cycle 

indicators, if needed). 

 

5.6. Fabric Printing 

Description: Fabric printing takes fabric and applies a decorative print, before 

or after dyeing and finishing the fabric. Examples include screen printing, 

transfers, digitl jet printing, etc. 

Technosphere inputs: Unprinted fabric; water (municipal, industrial, other – 

does not include water recycled from the facility); print dyes, inks, pigments, 

plastisols. 

Technosphere outputs: Printed fabric; solid waste (packaging materials, used 

machine parts, filters, waste oil, ink + auxiliaries, test print textile material, 

etc.); Wastewater (if treated offsite).  

Ecosphere inputs: Oxygen and nitrogen (if fuels are combusted); water (if 

taken from nature, e.g. surface or ground). 

Ecosphere outputs: Emissions of volatile organic compounds (if used); 

Treated wastewater; Residual chemicals in wastewater (e.g., Chemical 

Oxygen Demand, phosphorus, lead, mercury, fluoride, cadmium, salt and 

arsenic); Air Emissions of combustion products (if combustion onsite), e.g. 

CO2, CO, CH4, NOx, N2O. (SO2, VOC, PM-10 for calculating optional life cycle 

indicators, if needed). 

 

5.7. Tanning, Crusting and Finishing 

Description: Tanning, crusting and finishing takes animal skins and transforms 

them into leather using processes that prevent animal proteins from 

decomposing, as well as finishing processes that impart pigment or alter the 

texture of leather. 

Technosphere inputs: Animal hides; water (municipal, industrial, other – does 

not include water recycled from the facility); acids (e.g. Formic, Sulphuric); 
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salts (e.g. Sodium sulphide, Sodium formate, chromium salts); lime; biocides 

and fungicides; resins; dyes, pigments, plastisols, lacquers; solvents; 

electricity; energy carriers, if used (natural gas, fuel oil, biofuel, steam (incl. 

fuel sources); Transport of hides and chemicals to facility. 

Technosphere outputs: Leather; solid waste (packaging materials, machine 

parts, filters, waste oil, waste solvents, dye auxiliaries, hair, hide waste, etc.); 

Wastewater (if treated offsite). 

Ecosphere inputs: Oxygen and nitrogen (if fuels are combusted); Water (if 

taken from nature, e.g. surface or ground). 

Ecosphere outputs: Emissions of volatile organic compounds (if used); 

treated wastewater (if treated onsite); residual chemicals in wastewater, 

including salt, chrome III and chrome VI; air Emissions of combustion 

products (if combustion onsite), e.g. CO2, CO, CH4, NOx, N2O. (SO2, VOC, PM-

10 for calculating optional life cycle indicators, if needed); emissions of sulfur 

compounds and volatile fatty acids from the tanning process. 

 

5.8. Lamination and Coating 

Description: Lamination and coating processes improve function and to add 

value fabrics and/or create fabrics with specific properties. Coating involves 

applying polymer or elastomer directly to fabrics and then curing.  Lamination 

involves bonding an extruded film onto a fabric, generally thermally or with 

adhesive. Curing is generally not required. 

Technosphere inputs: Fabric; water (municipal, industrial, other – does not 

include water recycled from the facility); plastisols; resins; rubbers (natural 

and synthetic); silicone; polyolefins; salts; dyes, pigments; solvents; waxes; 

flame retardants; electricity; energy carriers, if used (natural gas, fuel oil, 

biofuel, steam (incl. fuel sources)); transport of fabric and chemicals to 

facility. 

Technosphere outputs: Laminated fabric; solid waste (packaging materials, 

used machine parts, filters, waste oil, spent solvents, dye auxiliaries, waste 

fabric, etc.); Wastewater (if treated offsite). 

Ecosphere inputs: Oxygen and nitrogen (if fuels are combusted); water (if 

taken from nature, e.g. surface or ground). 

Ecosphere outputs: Emissions of volatile organic compounds (if used); 
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treated wastewater (if treated onsite); residual chemicals in wastewater; air 

emissions of combustion products (if combustion onsite), e.g. CO2, CO, CH4, 

NOx, N2O. (SO2, VOC, PM-10 for calculating optional life cycle indicators, if 

needed). 

 

5.9. Garment assembly 

Description: Garment assembly takes finished fabric and leather and 

produces an unfinished, assembled garment to be further finished via 

garment finishing, dyeing and printing. Assembling operations include cutting 

and sewing, and installation of fasteners and notions such as buttons, zippers 

and sequins, as well as seam sealing tape. 

Technosphere inputs: Finished fabric; notions; packaging; water (municipal, 

industrial, other – does not include water recycled from the facility); resins; 

lubricants; adhesives; metals; electricity; energy carriers, if used (natural gas, 

fuel oil, biofuel, steam (incl. fuel sources)); Transport of garment and 

chemicals to facility. 

Technosphere outputs: Assembled garment; solid waste (lint, packaging 

materials, used machine parts, filters, waste oil etc.); wastewater (if treated 

offsite). 

Ecosphere inputs: Oxygen and nitrogen (if fuels are combusted); water (if 

taken from nature, e.g. surface or ground). 

Ecosphere outputs Emissions of volatile organic compounds (if used); treated 

wastewater; residual chemicals in wastewater; air emissions of combustion 

products (if combustion onsite), e.g. CO2, CO, CH4, NOx, N2O. (SO2, VOC, PM-

10 for calculating optional life cycle indicators, if needed). 

 

6. Calculating the emissions from these processes.  

Ideally data collection would include amounts and identities of all chemicals used 

in these processes as well as their emissions to air, water and soil. However, in 

order to reduce data collection costs and to preserve data confidentiality, the 

data collection worksheets permit the reporting of all chemical use for a certain 

purpose, e.g. the mass of emulsifiers used during printing. Tables of proxy 

chemicals for each chemical use are included in the data sheets. Proxy chemicals 
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are chosen to be representative and available for standard LCI datasets. 

 

6.1. All chemicals (actual or proxy) shall be partitioned into five groups: destroyed, 

in fabric, in air, in water and in solid waste. 

6.2. Inorganic acids and bases are neutralized, so shall all be considered to be 

destroyed. 

6.3. Substances with a half-life of less than 24 hours shall be considered to be 

100% destroyed. Inorganic peroxides are examples of such substances. 

6.4. All organic substances half-lives shall be evaluated using the PBT Profiler 

http://pbtprofiler.net. 

6.5. Non-dye organic compounds shall be partitioned according to the PBT 

profiler:  air emissions to air, water to water, soils to solid waste, and 

sediments to the fabric. 

6.6. All dyes shall be partitioned water to water, air to air, soil to the fabric, 

sediments to solid waste. 

7. Data collection 

Primary Data shall be collected using the attached worksheets. Additional 

product-specific data may be collected/shared upon agreement by brands and 

data providers.  

 

The EPD owner is responsible for seeking primary data from the upstream and 

downstream unit processes. If (and only if) inventory data in question is for a 

unique protected process not licensed to any other provider, impact 

assessment results may be provided in place of inventory data, with the strict 

condition that calculation of results must conform to the PCR Guidance and 

PCR methodology, and be third-party verified.  

 

Where primary data is not required and is not available, secondary or tertiary 

data shall be used, following the SAC PCR Guidance-2013. 

7.1. Data Quality 

Data Quality shall be as described it the SAC PCR Guidance-2013, section 4.7. 

7.2. Allocation 

Allocation shall be as described it the SAC PCR Guidance-2013, section 4.8. 
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7.3. Electric Grids 

Electric grids shall represent the location at which the unit process occurs, in 

accordance with the SAC PCR Guidance, section 4.6.5. 

8. Impact Assessment 

Impact Assessment shall be as described in the SAC-PCR Guidance-2013 section 5. 

These are to be reported as life cycle impact assessment results or as additional 

environmental information as appropriate.

Required parameters  

 Climate change 

 Eutrophication 

 Energy use, including renewable 

 Water Scarcity 

 Land use 

 Toxicity 

 Abiotic resource depletion 

 Waste Percentage 

Encouraged Parameters 

 Acid rain 

 Stratospheric ozone depletion 

 Photochemical smog 

 Respiratory effects 

 Soil loss 

 Land use change 

 Voluntary product take-back 

programs 

 

Toxicity shall be reported as the life cycle emissions of substances that appear on 

selected lists of toxics per the SAC PCR Guidance section 5.3, but the additional 

use of USEtoxxiii is permitted. 

 

10. Format of the EPD 

The EPD shall be substantially in the format shown in the SAC PCR Guidance, 

section 8. 

  

                                                
xiii http://www.usetox.org/ 

http://www.usetox.org/
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Appendix A Selected Sources for Fiber Life Cycle Inventory Data 

These data sources are provided for the convenience of EPD owners. The dataset(s) 

that most reflects the actual sourcing pattern shall be used, and it need not be one 

of these sources. If more than one dataset for the same fiber is used, a sensitivity 

analysis shall be performed. 

A.1 Various 

 EcoMetrics:  
http://www.colour-connections.com/EcoMetrics/ 

A.2 Cotton 

 Cotton, Incorporated 

o http://cottontoday.cottoninc.com/sustainability-about/LCI-LCA-Cotton-
Fiber-Fabric/ 
Life Cycle Inventory of cotton fiber and fabric 

 Ecoinvent 2 

o Cotton fibers, at farm (USA) 
o Cotton fibers, ginned, at farm (China) 
o Textile, woven cotton (Global) 
o Yarn, cotton (Global) 

Á 40% USA processing and 60% China 
o Yarn production, cotton fibers (Global) 

Á Includes carding and spinning, mechanical cleaning  
Á 40% USA processing and 60% China 

o Weaving, cotton (Global) 
o Textile refinement, cotton (Global) 

Á Includes bleaching, washing, dying and dying of lint cotton 

 Van der Velden, N.M., et al. LCA benchmarking study on textiles made of cotton, polyester, 
nylon, acryl, or elastane. The International Journal of Life Cycle Assessment. September 2013. 
http://link.springer.com/article/10.1007%2Fs11367-013-0626-9 

A.3 Cotton-Polyester blend 

 Life Cycle Assessment: ENVIRONMENTAL PROFILE OF COTTON AND POLYESTER-
COTTON FABRICS  
http://www.revistavirtualpro.com/files/TIE15_200704.pdf  

 Life Cycle Analysis (LCA):  Woman's Knit Polyester Blouse 
http://www.fibersource.com/f-tutor/lca-page.htm 

 Van der Velden, N. M. et al. LCA benchmarking study on textiles made of 
cotton, polyester, nylon, acryl, or elastane. The International Journal of Life 

http://www.colour-connections.com/EcoMetrics/
http://cottontoday.cottoninc.com/sustainability-about/LCI-LCA-Cotton-Fiber-Fabric/
http://cottontoday.cottoninc.com/sustainability-about/LCI-LCA-Cotton-Fiber-Fabric/
http://link.springer.com/article/10.1007%2Fs11367-013-0626-9
http://www.revistavirtualpro.com/files/TIE15_200704.pdf
http://www.fibersource.com/f-tutor/lca-page.htm
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Cycle Assessment. September 2013. 
http://link.springer.com/article/10.1007%2Fs11367-013-0626-9 

A.4 Cellulosics/Synthetics 

 Ecoinvent 2 

o Viscose fibers (Global) 
Á Transformation of sulfate pulp by CS2 to spinnable viscose 
Á Austrian company with production sites at multiple locations 

 Van der Velden, N. M., et al. LCA benchmarking study on textiles made of 
cotton, polyester, nylon, acryl, or elastane. The International Journal of Life 
Cycle Assessment. September 2013. 
http://link.springer.com/article/10.1007%2Fs11367-013-0626-9 

 Cellulose fibers: Viscose, TENCEL, Modal: 
http://www.lenzing.com/sites/nh08/english/images/pdf/Focus_Sustainability
_2008.pdf 
 

A.5 Wool 

 Australian Wool Innovation & International Wool Textile Organisation 

http://www.iwto.org/uploaded/publications/Understanding_Wool_LCA2_
20120513.pdf 

 American Sheep Industry Association: NZ Complete Wool LCA 

www.merinoinc.co.nz/Reports/LCA_NZ_Merino_Wool.pdf 

A.6 Other Natural Fibers 

 Ecoinvent 2  

o Jute fibers, irrigated system, at farm (India) 
o Jute fibers, rainfed system, at farm (India) 
o Kenaf fibers, at farm (India) 
o Textile, jute (India) 
o Textile, kenaf (India) 
o Textile, woven cotton (Global) 
o Yarn, cotton (Global) 

o 40% USA processing and 60% China 
o Yarn, kenaf (India) 

o Includes cultivation, harvesting and retting of bast fibers and 
processes of opening, batching, carding, combine and spinning 

o Yarn, jute (India) 

http://link.springer.com/article/10.1007%2Fs11367-013-0626-9
http://link.springer.com/article/10.1007%2Fs11367-013-0626-9
http://www.lenzing.com/sites/nh08/english/images/pdf/Focus_Sustainability_2008.pdf
http://www.lenzing.com/sites/nh08/english/images/pdf/Focus_Sustainability_2008.pdf
http://www.iwto.org/uploaded/publications/Understanding_Wool_LCA2_20120513.pdf
http://www.iwto.org/uploaded/publications/Understanding_Wool_LCA2_20120513.pdf
http://www.merinoinc.co.nz/Reports/LCA_NZ_Merino_Wool.pdf
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o Includes cultivation, harvesting and retting of bast fibers and 
processes of opening, batching, carding, combine and spinning 

o Yarn production, bast fibers (India) 
o Weaving, bast fibers (India) 
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