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Table. Definition of process steps within the manufacturing life cycle of a cotton T-shirt (own definition)
	Life Cycle Stage
	No sewing robot
	With sewing robot

	Raw Material Extraction
	Cotton cultivation
	Cotton cultivation

	
	Transport: Cotton yield
	Transport: Cotton yield

	
	Ginning
	Ginning

	Fabric Manufacturing
	Transport: Cotton fiber
	Transport: Cotton fiber

	
	Spinning
	Spinning

	
	Knitting
	Knitting

	
	Dyeing
	Dyeing

	Cut & Sew
	-
	Transport: Cotton fabric1)

	
	Cutting
	Cutting

	
	Sewing
	Sewing

	
	Ironing & Finishing
	-

	Distribution
	Transport: T-shirt (to store)
	Transport: T-shirt (to store)

	
	Retail
	Retail


1) Only in scenarios ELR1 and ELR2 (in which the locations of Fabric Manufacturing and Cut & Sew differ).
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Table. Assumptions for each manufacturing process (own assumptions)
	Process
	Element1)
	Unit
	ELR1
	ELR2
	ELR3
	ELR4
	ESM1
	EAM1
	ESM2
	ESM3
	EAM2
	ULR1
	ULR2
	USM1
	USM2
	USM3
	UAM1

	
	
	
	Value
	Source
	Value
	Source
	Value
	Source
	Value
	Source
	Value
	Source
	Value
	Source
	Value
	Source
	Value
	Source
	Value
	Source
	Value
	Source
	Value
	Source
	Value
	Source
	Value
	Source
	Value
	Source
	Value
	Source

	General
	Average yield
	kg/ha
	4 960.80
	[1]
	4 960.80
	[1]
	4 960.80
	[1]
	4 960.80
	[1]
	2 618.00
	[9]
	2 618.00
	[9]
	2 618.00
	[9]
	1 820.00
	[17]
	1 820.00
	[17]
	2 618.00
	[9]
	2 618.00
	[9]
	2 618.00
	[9]
	2 618.00
	[9]
	1 820.00
	[17]
	1 820.00
	[17]

	Cotton cultivation
	Seedper hectare
	kg/ha
	29.16
	[2]
	29.16
	[2]
	29.16
	[2]
	29.16
	[2]
	25.00
	[10]
	25.00
	[10]
	25.00
	[10]
	25.52
	[18]
	25.52
	[18]
	25.00
	[10]
	25.00
	[10]
	25.00
	[10]
	25.00
	[10]
	25.52
	[18]
	25.52
	[18]

	
	Hectare yield
	ha/kg
	0.00020
	-
	0.00020
	-
	0.00020
	-
	0.00020
	-
	0.00038
	-
	0.00038
	-
	0.00038
	-
	0.00055
	-
	0.00055
	-
	0.00038
	-
	0.00038
	-
	0.00038
	-
	0.00038
	-
	0.00055
	-
	0.00055
	-

	
	Seed-cotton (*)
	kg/ha
	0.01
	[2]
	0.01
	[2]
	0.01
	[2]
	0.01
	[2]
	0.01
	[10]
	0.01
	[10]
	0.01
	[10]
	0.01
	[18]
	0.01
	[18]
	0.01
	[10]
	0.01
	[10]
	0.01
	[10]
	0.01
	[10]
	0.01
	[18]
	0.01
	[18]

	
	Electricity
	kWh/ha
	5 308.36
	[1]
	5 308.36
	[1]
	5 308.36
	[1]
	5 308.36
	[1]
	733.71
	[11]
	733.71
	[11]
	733.71
	[11]
	1 689.63
	[18]
	1 689.63
	[18]
	733.71
	[11]
	733.71
	[11]
	733.71
	[11]
	733.71
	[11]
	1 689.63
	[18]
	1 689.63
	[18]

	
	Water irrigation
	l/kg yield
	2 223.09
	[1]
	2 223.09
	[1]
	2 223.09
	[1]
	2 223.09
	[1]
	-
	-
	-
	-
	-
	-
	2 490.00
	[19]
	2 490.00
	[19]
	-
	-
	-
	-
	-
	-
	-
	-
	2 490.00
	[19]
	2 490.00
	[19]

	
	Water irrigation
	l/kg fiber
	-
	-
	-
	-
	-
	-
	-
	-
	1 560.00
	[12]
	1 560.00
	[12]
	1 560.00
	[12]
	-
	[18]
	-
	[18]
	1 560.00
	[12]
	1 560.00
	[12]
	1 560.00
	[12]
	1 560.00
	[12]
	-
	-
	-
	-

	
	Diesel
	l/ha
	232.26
	[1]
	232.26
	[1]
	232.26
	[1]
	232.26
	[1]
	59.92
	[11]
	59.92
	[11]
	59.92
	[11]
	71.66
	[18]
	71.66
	[18]
	59.92
	[11]
	59.92
	[11]
	59.92
	[11]
	59.92
	[11]
	71.66
	[18]
	71.66
	[18]

	
	Nitrogen
	kg/ha
	287.19
	[1]
	287.19
	[1]
	287.19
	[1]
	287.19
	[1]
	75.60
	[11]
	75.60
	[11]
	75.60
	[11]
	164.89
	[18]
	164.89
	[18]
	75.60
	[11]
	75.60
	[11]
	75.60
	[11]
	75.60
	[11]
	164.89
	[18]
	164.89
	[18]

	
	Potassium
	kg/ha
	3.48
	[1]
	3.48
	[1]
	3.48
	[1]
	3.48
	[1]
	31.93
	[11]
	31.93
	[11]
	31.93
	[11]
	13.13
	[18]
	13.13
	[18]
	31.93
	[11]
	31.93
	[11]
	31.93
	[11]
	31.93
	[11]
	13.13
	[18]
	13.13
	[18]

	
	Phosphate
	kg/ha
	95.84
	[1]
	95.84
	[1]
	95.84
	[1]
	95.84
	[1]
	26.30
	[11]
	26.30
	[11]
	26.30
	[11]
	4.01
	[18]
	4.01
	[18]
	26.30
	[11]
	26.30
	[11]
	26.30
	[11]
	26.30
	[11]
	4.01
	[18]
	4.01
	[18]

	
	Agricultural film
	kg/kg
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	80.75
	[18]
	80.75
	[18]
	-
	-
	-
	-
	-
	-
	-
	-
	80.75
	[18]
	80.75
	[18]

	
	Defoliant
	kg/ha
	1.15
	[1]
	1.15
	[1]
	1.15
	[1]
	1.15
	[1]
	1.35
	[13]
	1.35
	[13]
	1.35
	[13]
	-
	-
	-
	-
	1.35
	[13]
	1.35
	[13]
	1.35
	[13]
	1.35
	[13]
	-
	-
	-
	-

	
	Herbicides
	kg/ha
	1.60
	[1]
	1.60
	[1]
	1.60
	[1]
	1.60
	[1]
	1.87
	[13]
	1.87
	[13]
	1.87
	[13]
	-
	-
	-
	-
	1.87
	[13]
	1.87
	[13]
	1.87
	[13]
	1.87
	[13]
	-
	-
	-
	-

	
	Insecticides
	kg/ha
	2.07
	[1]
	2.07
	[1]
	2.07
	[1]
	2.07
	[1]
	0.45
	[13]
	0.45
	[13]
	0.45
	[13]
	-
	-
	-
	-
	0.45
	[13]
	0.45
	[13]
	0.45
	[13]
	0.45
	[13]
	-
	-
	-
	-

	
	Fungicides
	kg/ha
	-
	-
	-
	-
	-
	-
	-
	-
	0.00
	[13]
	0.00
	[13]
	0.00
	[13]
	-
	-
	-
	-
	0.00
	[13]
	0.00
	[13]
	0.00
	[13]
	0.00
	[13]
	-
	-
	-
	-

	
	Fertilizer
	kg/ha
	386.51
	[1]
	386.51
	[1]
	386.51
	[1]
	386.51
	[1]
	140.29
	[13]
	140.29
	[13]
	140.29
	[13]
	328.57
	[18]
	328.57
	[18]
	140.29
	[13]
	140.29
	[13]
	140.29
	[13]
	140.29
	[13]
	328.57
	[18]
	328.57
	[18]

	
	Sulfer
	kg/ha
	-
	-
	-
	-
	-
	-
	-
	-
	6.46
	[13]
	6.46
	[13]
	6.46
	[13]
	-
	-
	-
	-
	6.46
	[13]
	6.46
	[13]
	6.46
	[13]
	6.46
	[13]
	-
	-
	-
	-

	Ginning
	Electricity
	kWh/kg
	0.15
	[3]
	0.15
	[3]
	0.15
	[3]
	0.15
	[3]
	0.15
	[3]
	0.15
	[3]
	0.15
	[3]
	0.15
	[3]
	0.15
	[3]
	0.15
	[3]
	0.15
	[3]
	0.15
	[3]
	0.15
	[3]
	0.15
	[3]
	0.15
	[3]

	Spinning
	Electricity
	kWh/kg
	3.57
	[4]
	3.57
	[4]
	0.17
	[7]
	0.17
	[7]
	1.36
	[14]
	1.36
	[14]
	0.26
	[15]
	1.36
	[14]
	1.36
	[14]
	0.17
	[20]
	0.17
	[20]
	1.36
	[14]
	0.26
	[15]
	1.36
	[14]
	1.36
	[14]

	
	Natural gas
	m3/kg
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	0.19
	[15]
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	0.19
	[15]
	-
	-
	-
	-

	
	Oil
	kg/kg
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	0.00
	[15]
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	0.00
	[15]
	-
	-
	-
	-

	Knitting
	Electricity
	kWh/kg
	1.39
	[4]
	1.39
	[4]
	0.44
	[8]
	0.44
	-
	0.29
	[14]
	0.29
	[14]
	0.17
	[15]
	0.29
	[14]
	0.29
	[14]
	0.26
	[20]
	0.26
	[20]
	0.29
	[14]
	0.17
	[15]
	0.29
	[14]
	0.29
	[14]

	
	Natural gas
	m3/kg
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	0.23
	[15]
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	0.23
	[15]
	-
	-
	-
	-

	
	Oil
	kg/kg
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	0.00
	[15]
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	0.00
	[15]
	-
	-
	-
	-

	Dyeing
	Electricity
	kWh/kg
	0.85
	[5]
	0.85
	[5]
	2.63
	[8]
	2.63
	[8]
	0.88
	[14]
	0.88
	[14]
	2.21
	[16]
	0.88
	[14]
	0.88
	[14]
	0.21
	[20]
	0.21
	[20]
	0.88
	[14]
	2.21
	[16]
	2.21
	[14]
	2.21
	[14]

	
	Auxiliaries
	kg/kg
	1.29
	[5]
	1.29
	[5]
	-
	[8]
	-
	[8]
	1.11
	[14]
	1.11
	[14]
	1.11
	[16]
	1.11
	[14]
	1.11
	[14]
	1.11
	[20]
	1.11
	[20]
	1.11
	[14]
	1.11
	[16]
	1.11
	[14]
	1.11
	[14]

	
	Dyes
	kg/kg
	0.05
	[5]
	0.05
	[5]
	0.08
	[8]
	0.08
	[8]
	0.04
	[14]
	0.04
	[14]
	0.04
	[16]
	0.04
	[14]
	0.04
	[14]
	0.04
	[20]
	0.04
	[20]
	0.04
	[14]
	0.04
	[16]
	0.04
	[14]
	0.04
	[14]

	
	Coal
	kg/kg
	-
	-
	-
	-
	-
	-
	-
	[8]
	2.37
	[14]
	2.37
	[14]
	2.37
	[16]
	2.21
	[14]
	2.21
	[14]
	2.37
	[20]
	2.37
	[20]
	2.37
	[14]
	2.37
	[16]
	2.37
	[14]
	2.37
	[14]

	
	Steam
	kg/kg
	7.43
	[5]
	7.43
	[5]
	-
	[8]
	-
	[8]
	1.30
	[14]
	1.30
	[14]
	1.30
	[16]
	1.30
	[14]
	1.30
	[14]
	1.30
	[20]
	1.30
	[20]
	1.30
	[14]
	1.30
	[16]
	1.30
	[14]
	1.30
	[14]

	
	Water
	l/kg
	177.30
	[5]
	177.30
	[5]
	48.70
	[8]
	48.70
	[8]
	153.15
	[14]
	153.15
	[14]
	153.15
	[16]
	153.15
	[14]
	153.15
	[14]
	153.15
	[20]
	153.15
	[20]
	153.15
	[14]
	153.15
	[16]
	153.15
	[14]
	153.15
	[14]

	
	Fly ash (+)
	kg/kg
	-
	-
	-
	-
	-
	-
	-
	-
	0.04
	[14]
	0.04
	[14]
	0.04
	[16]
	0.04
	[14]
	0.04
	[14]
	0.04
	[20]
	0.04
	[20]
	0.04
	[14]
	0.04
	[16]
	0.04
	[14]
	0.04
	[14]

	
	Nitrogen oxides (+)
	kg/kg
	-
	-
	-
	-
	-
	-
	-
	-
	0.08
	[14]
	0.08
	[14]
	0.08
	[16]
	0.08
	[14]
	0.08
	[14]
	0.08
	[20]
	0.08
	[20]
	0.08
	[14]
	0.08
	[16]
	0.08
	[14]
	0.08
	[14]

	
	Carbon dioxides (+)
	kg/kg
	-
	-
	-
	-
	-
	-
	-
	-
	6.45
	[14]
	6.45
	[14]
	6.45
	[16]
	6.45
	[14]
	6.45
	[14]
	6.45
	[20]
	6.45
	[20]
	6.45
	[14]
	6.45
	[16]
	6.45
	[14]
	6.45
	[14]

	
	Sulfur dioxides (+)
	kg/kg
	-
	-
	-
	-
	-
	-
	-
	-
	0.01
	[14]
	0.01
	[14]
	0.01
	[16]
	0.01
	[14]
	0.01
	[14]
	0.01
	[20]
	0.01
	[20]
	0.01
	[14]
	0.01
	[16]
	0.01
	[14]
	0.01
	[14]

	
	Waste water (+)
	l/kg
	175.86
	[5]
	175.86
	[5]
	48.30
	[8]
	48.30
	[8]
	69.56
	[14]
	69.56
	[14]
	69.56
	[16]
	69.56
	[14]
	69.56
	[14]
	69.56
	[20]
	69.56
	[20]
	69.56
	[14]
	69.56
	[16]
	69.56
	[14]
	69.56
	[14]

	
	Coal cinder (+)
	kg/kg
	-
	-
	-
	-
	-
	-
	-
	-
	0.32
	[14]
	0.32
	[14]
	0.32
	[16]
	0.32
	[14]
	0.32
	[14]
	0.32
	[20]
	0.32
	[20]
	0.32
	[14]
	0.32
	[16]
	0.32
	[14]
	0.32
	[14]

	Cutting
	Electricity
	kWh/kg
	0.24
	[6]
	0.24
	[6]
	0.24
	[6]
	0.24
	[6]
	0.21
	[15]
	0.21
	[15]
	0.21
	[15]
	0.21
	[15]
	0.21
	[15]
	0.24
	[6]
	0.24
	[6]
	0.21
	[15]
	0.21
	[15]
	0.21
	[15]
	0.21
	[15]

	Sewing
	Electricity
	kWh/kg
	0.57
	[6]
	0.57
	[6]
	0.57
	[6]
	0.57
	[6]
	0.30
	[15]
	0.30
	[15]
	0.30
	[15]
	0.30
	[15]
	0.30
	[15]
	0.57
	[6]
	0.57
	[6]
	0.30
	[15]
	0.30
	[15]
	0.30
	[15]
	0.30
	[15]

	Ironing & Finishing.
	Electricity
	kWh/kg
	-
	-
	-
	-
	-
	-
	-
	-
	0.39
	[15]
	0.39
	[15]
	0.39
	[15]
	0.39
	[15]
	0.39
	[15]
	-
	-
	-
	-
	0.39
	[15]
	0.39
	[15]
	0.39
	[15]
	0.39
	[15]


1) Legend: (*) without demanded cotton-yield, (+) Outputs, not inputs.

Sources: see table on next page.
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Table. Materials used in the scenario with the associated Ecoinvent mappings (own selection).
See supplementary tables with mappings from the Ecoinvent 3.9.1 being used in all scenarios (separate file).




Transport distances

Table. Geographical locations for estimating transport distances between the considered manufacturing process steps (own assumptions)
	Scenario
	Cotton cultivation
	Ginning
	Manufacturing
	Cut & Sew
	Distribution
	Mode of transport

	ELR1
	Anatolia
	Diyarkbakir
	Hadimköy
	Sachsen
	Major GER cities
	Land

	ELR2
	Anatolia
	Diyarkbakir
	Hadimköy
	Sachsen
	Major GER cities
	Land

	ELR3
	Anatolia
	Diyarkbakir
	Sachsen
	Sachsen
	Major GER cities
	Land

	ELR4
	Anatolia
	Diyarkbakir
	Sachsen
	Sachsen
	Major GER cities
	Land

	ESM1
	South Plains
	Spearman
	Port of Houston
Port of Guangzhou
Guangzhou
	Guangzhou
	Port of Guangzhou
Burchardkai Hamburg
Major GER cities
	Land
Sea

	EAM1
	South Plains
	Spearman
	Port of Houston
Port of Guangzhou
Guangzhou
	Guangzhou
	Airport Shanghai
Airport Hamburg
Major GER cities
	Land
Sea
Air

	ESM2
	South Plains
	Spearman
	Port of Houston
Port of Chittagong
Dhaka
	Dhaka
	Port of Chittagong
Burchardkai Hamburg
Major GER cities
	Land
Sea

	ESM3
	Xinjiang province
	Xinjiang province
	Zhejiang/Jiangsu/
Guadong/Guangzhou
	Guangzhou
	Port of Guangzhou
Burchardkai Hamburg
Major GER cities
	Land
Sea

	EAM2
	Xinjiang province
	Xinjiang province
	Zhejiang/Jiangsu/
Guadong/Guangzhou
	Guangzhou
	Airport Shanghai
Airport Hamburg
Major GER cities
	Land
Air

	ULR1
	South Plains
	Spearman
	Dallas
	Dallas
	Major US cities
	Land

	ULR2
	South Plains
	Spearman
	Dallas
	Dallas
	Major US cities
	Land

	USM1
	South Plains
	Spearman
	Port of Houston
Port of Guangzhou
Guangzhou
	Guangzhou
	Port of Guangzhou
Port of New York
Major US cities
	Land
Sea

	USM2
	South Plains
	Spearman
	Port of Houston
Port of Chittagong
Dhaka
	Dhaka
	Port of Chittagong
Port of Houston
Major US cities
	Land
Sea

	USM3
	Xinjiang province
	Xinjiang province
	Zhejiang/Jiangsu/
Guadong
	Guangzhou
	Port of Guangzhou
Port of New York
Major US cities
	Land
Sea

	UAM1
	Xinjiang province
	Xinjiang province
	Zhejiang/Jiangsu/
Guadong/Guangzhou
	Guangzhou
	Airport Shanghai
Airport Los Angeles
Major cities
	Land
Air



Table. Assumptions regarding the transport distances between the considered manufacturing process steps (distances in km; own calculations)
	Process & mode of transport
	ELR1
	ELR2
	ELR3
	ELR4
	ESM1
	EAM1
	ESM2
	ESM3
	EAM2
	ULR1
	ULR2
	USM1
	USM2
	USM3
	UAM1

	To Ginning:
   Truck/Lorry
	
1 155
	
1 155
	
1 155
	
1 155
	
271
	
271
	
271
	
150
	
150
	
271
	
271
	
271
	
271
	
150
	
150

	To Spinning:
   Truck/Lorry
   Ship
   Truck/Lorry
	
2 107


	
2 107


	
3 650


	
3 650


	
1 121
20 682
32
	
1 121
20 682
32
	
1 121
19 408
295
	
4 000


	
4 000


	
720


	
720


	
1 121
20 682
32
	
1 121
19 408
295
	
4 000

32
	
4 000



	To Cut & Sew:
   Truck/Lorry
	
2 010
	
2 010
	
-
	
-
	
-
	
-
	
-
	
-
	
-
	
-
	
-
	
-
	
-
	
-
	
-

	To Retail:
   Truck/Lorry
   Ship
   Air cargo
   Truck/Lorry
	
350



	
350



	
350



	
350



	
32
21 317

270
	
1 226

8 562
270
	
295
16 074

270
	
32
31 317

270
	
1 226

8 562
270
	
2 203



	
2 203



	
32
13 545

2 800
	
295
19 408

2 310
	

13 545

2 800
	
1 226

10 439
3 000






[bookmark: _Ref189078282]Environmental Footprint (EF)

Table. Aggregated and individual impact categories for the environmental footprint.
	Aggregated impact group
	Impact category
	Considered in study

	Climate change
	Climate change
	

	Human health
	Ozone layer depletion
Carcinogenic effects
Non-carcinogenic effects
Respiratory effects, inorganics
Ionizing radiation
Photochemical ozone creation
	






	Ecosystem quality
	Freshwater and terrestrial acidification
Freshwater eutrophication
Marine eutrophication
Terrestrial eutrophication
Freshwater ecotoxicity
	





	Resources
	Land use
Water scarcity
Fossils
Minerals and metals
	






Table. Results for the category climate change (CC) by life cycle stage (in kg CO2-Eq; own calculations)
	Life Cycle Stage
	ELR1
	ELR2
	ELR3
	ELR4
	ESM1
	EAM1
	ESM2
	ESM3
	EAM2
	ULR1
	ULR2
	USM1
	USM2
	USM3
	UAM1

	Raw Material Extraction
	0.549379184
	0.501607081
	0.549379184
	0.501607081
	0.324728399
	0.262262662
	0.324706153
	1.108137745
	0.895034333
	0.253645032
	0.231588943
	0.324706153
	0.324706153
	1.108137745
	0.895034333

	Fabric Manufacturing
	2.9507794
	2.553770276
	0.918541279
	0.838668124
	4.659531183
	3.763467494
	4.610629739
	5.243118783
	4.234826709
	3.008530745
	2.746919376
	4.659574147
	4.610629739
	5.243118783
	4.234826709

	Cut & Sew
	0.256967601
	0.234622593
	0.169053162
	0.154352887
	0.600501862
	0.556940742
	0.534355583
	0.600501862
	0.556940742
	0.127926789
	0.11680272
	0.600501862
	0.534355583
	0.600501862
	0.556940742

	Distribution
	0.015177715
	0.013857914
	0.015177715
	0.013857914
	0.070874837
	1.544547103
	0.067775666
	0.070874837
	1.544547103
	0.097585253
	0.089099579
	0.177309645
	0.179021802
	0.177603366
	1.991661031

	Total
	3.7723039
	3.303857863
	1.652151339
	1.508486006
	5.655636281
	6.127218001
	5.53746714
	7.022633227
	7.231348887
	3.487687819
	3.184410618
	5.762091807
	5.648713277
	7.129361756
	7.678462816



Table. Results for the category non-carcinogenic effects (NEC) by life cycle stage (in CTUh; own calculations)
	Life Cycle Stage
	ELR1
	ELR2
	ELR3
	ELR4
	ESM1
	EAM1
	ESM2
	ESM3
	EAM2
	ULR1
	ULR2
	USM1
	USM2
	USM3
	UAM1

	Raw Material Extraction
	7.24014E-09
	6.61056E-09
	7.24014E-09
	6.61056E-09
	4.0026E-09
	3.23267E-09
	4.00236E-09
	1.48501E-08
	1.19943E-08
	3.12645E-09
	2.85459E-09
	4.00236E-09
	4.00236E-09
	1.48501E-08
	1.19943E-08

	Fabric Manufacturing
	3.3047E-08
	2.75913E-08
	9.58256E-09
	8.74929E-09
	3.2385E-08
	2.61571E-08
	2.9231E-08
	3.90184E-08
	3.15149E-08
	1.9397E-08
	1.77103E-08
	3.23823E-08
	2.9231E-08
	3.90184E-08
	3.15149E-08

	Cut & Sew
	2.48721E-09
	2.27093E-09
	1.39574E-09
	1.27437E-09
	5.01606E-09
	4.72315E-09
	2.22927E-09
	5.01606E-09
	4.72315E-09
	6.53914E-10
	5.97052E-10
	5.01606E-09
	2.22927E-09
	5.01606E-09
	4.72315E-09

	Distribution
	1.90322E-10
	1.73773E-10
	1.90322E-10
	1.73773E-10
	3.82443E-10
	1.65746E-08
	4.66729E-10
	3.82443E-10
	1.65746E-08
	1.22826E-09
	1.12145E-09
	1.9082E-09
	1.78798E-09
	1.91212E-09
	2.1583E-08

	Total
	4.29647E-08
	3.66466E-08
	1.84088E-08
	1.6808E-08
	4.17861E-08
	5.06876E-08
	3.59294E-08
	5.9267E-08
	6.48069E-08
	2.44056E-08
	2.22834E-08
	4.33089E-08
	3.72506E-08
	6.07966E-08
	6.98153E-08



Table. Results for the category freshwater and terrestrial acidification(FTA) by life cycle stage (in mol H+-Eq; own calculations)
	Life Cycle Stage
	ELR1
	ELR2
	ELR3
	ELR4
	ESM1
	EAM1
	ESM2
	ESM3
	EAM2
	ULR1
	ULR2
	USM1
	USM2
	USM3
	UAM1

	Raw Material Extraction
	0.003206987
	0.002928118
	0.003206987
	0.002928118
	0.001262355
	0.001019475
	0.001262208
	0.005555151
	0.004486853
	0.000985977
	0.00090024
	0.001262208
	0.001262208
	0.005555151
	0.004486853

	Fabric Manufacturing
	0.015910367
	0.013651459
	0.002825711
	0.002579997
	0.015584304
	0.012587323
	0.014281168
	0.016703033
	0.013490911
	0.006935181
	0.006332122
	0.015583589
	0.014281168
	0.016703033
	0.013490911

	Cut & Sew
	0.000840591
	0.000767496
	0.000324436
	0.000296224
	0.002767369
	0.002615218
	0.001707956
	0.002767369
	0.002615218
	0.00022899
	0.000209077
	0.002767369
	0.001707956
	0.002767369
	0.002615218

	Distribution
	8.61842E-05
	7.86899E-05
	8.61842E-05
	7.86899E-05
	0.001760004
	0.006812708
	0.001410645
	0.001760004
	0.006812708
	0.000576392
	0.000526271
	0.001901513
	0.002281019
	0.001903294
	0.008951873

	Total
	0.020044129
	0.017425764
	0.006443318
	0.005883029
	0.021374032
	0.023034724
	0.018661977
	0.026785557
	0.02740569
	0.00872654
	0.00796771
	0.021514679
	0.019532351
	0.026928848
	0.029544855



Table. Results for the category freshwater eutrophication (FEU) by life cycle stage (in kg P-Eq; own calculations)
	Life Cycle Stage
	ELR1
	ELR2
	ELR3
	ELR4
	ESM1
	EAM1
	ESM2
	ESM3
	EAM2
	ULR1
	ULR2
	USM1
	USM2
	USM3
	UAM1

	Raw Material Extraction
	0.000348223
	0.000317943
	0.000348223
	0.000317943
	0.000123196
	9.94996E-05
	0.00012319
	0.000235442
	0.000190165
	9.62302E-05
	8.78624E-05
	0.00012319
	0.00012319
	0.000235442
	0.000190165

	Fabric Manufacturing
	0.001509431
	0.001325745
	0.000267316
	0.000244071
	0.000658324
	0.000531724
	0.000650782
	0.000752117
	0.000607479
	0.00045991
	0.000419918
	0.000658327
	0.000650782
	0.000752117
	0.000607479

	Cut & Sew
	5.9507E-05
	5.43325E-05
	5.21996E-05
	4.76605E-05
	9.41163E-05
	8.90143E-05
	8.17139E-05
	9.41163E-05
	8.90143E-05
	7.09477E-05
	6.47783E-05
	9.41163E-05
	8.17139E-05
	9.41163E-05
	8.90143E-05

	Distribution
	1.06216E-06
	9.69797E-07
	1.06216E-06
	9.69797E-07
	2.90922E-06
	2.49358E-05
	3.34226E-06
	2.90922E-06
	2.49358E-05
	7.93065E-06
	7.24103E-06
	1.26942E-05
	1.21096E-05
	1.27157E-05
	3.92766E-05

	Total
	0.001918223
	0.00169899
	0.000668801
	0.000610645
	0.000878546
	0.000745173
	0.000859028
	0.001084584
	0.000911594
	0.000635019
	0.0005798
	0.000888328
	0.000867796
	0.001094391
	0.000925935



Table. Results for the category marine eutrophication(MEU) by life cycle stage (in kg N-Eq; own calculations)
	Life Cycle Stage
	ELR1
	ELR2
	ELR3
	ELR4
	ESM1
	EAM1
	ESM2
	ESM3
	EAM2
	ULR1
	ULR2
	USM1
	USM2
	USM3
	UAM1

	Raw Material Extraction
	0.00104237
	0.000951729
	0.00104237
	0.000951729
	0.000566289
	0.000457362
	0.000566258
	0.001976164
	0.001596133
	0.000442334
	0.00040387
	0.000566258
	0.000566258
	0.001976164
	0.001596133

	Fabric Manufacturing
	0.005294142
	0.004363567
	0.000850462
	0.000776508
	0.005871475
	0.004742345
	0.005685174
	0.006272079
	0.00506591
	0.003356167
	0.003064327
	0.005870657
	0.005685174
	0.006272079
	0.00506591

	Cut & Sew
	0.000292258
	0.000266844
	8.32313E-05
	7.59938E-05
	0.000593367
	0.000560214
	0.000320349
	0.000593367
	0.000560214
	4.83582E-05
	4.41531E-05
	0.000593367
	0.000320349
	0.000593367
	0.000560214

	Distribution
	3.62742E-05
	3.312E-05
	3.62742E-05
	3.312E-05
	0.00045368
	0.002761896
	0.000376214
	0.00045368
	0.002761896
	0.000234697
	0.000214289
	0.000606514
	0.000688299
	0.000607257
	0.003629897

	Total
	0.006665045
	0.00561526
	0.002012337
	0.001837352
	0.007484811
	0.008521818
	0.006947995
	0.00929529
	0.009984153
	0.004081557
	0.003726639
	0.007636795
	0.00726008
	0.009448866
	0.010852154



Table. Results for the category freshwater ecotoxicity (FEC) by life cycle stage (in CTUe; own calculations)
	Life Cycle Stage
	ELR1
	ELR2
	ELR3
	ELR4
	ESM1
	EAM1
	ESM2
	ESM3
	EAM2
	ULR1
	ULR2
	USM1
	USM2
	USM3
	UAM1

	Raw Material Extraction
	4.06860431
	3.714812631
	4.06860431
	3.714812631
	5.98294336
	4.83227
	5.982810477
	18.16382957
	14.67078542
	4.673487536
	4.267097315
	5.982810477
	5.982810477
	18.16382957
	14.67078542

	Fabric Manufacturing
	34.63944608
	27.84632076
	3.611045771
	3.297041791
	36.66151535
	29.61122393
	36.56811954
	39.15935123
	31.62870676
	26.51482246
	24.20918573
	36.660275
	36.56811954
	39.15935123
	31.62870676

	Cut & Sew
	0.988734616
	0.902757693
	0.290639414
	0.265366422
	1.436129693
	1.35450108
	1.074687753
	1.436129693
	1.35450108
	0.201666991
	0.184130731
	1.436129693
	1.074687753
	1.436129693
	1.35450108

	Distribution
	0.106891728
	0.097596795
	0.106891728
	0.097596795
	0.44404088
	10.0743272
	0.445715249
	0.44404088
	10.0743272
	0.771084939
	0.704034075
	1.33458272
	1.319742571
	1.336852613
	13.14955787

	Total
	39.80367674
	32.56148787
	8.077181223
	7.374817638
	44.52462928
	45.87232221
	44.07133302
	59.20335137
	57.72832046
	32.16106193
	29.36444785
	45.41379789
	44.94536034
	60.0961631
	60.80355113



Table. Results for the category land use (LU) by life cycle stage (in points; own calculations)
	Life Cycle Stage
	ELR1
	ELR2
	ELR3
	ELR4
	ESM1
	EAM1
	ESM2
	ESM3
	EAM2
	ULR1
	ULR2
	USM1
	USM2
	USM3
	UAM1

	Raw Material Extraction
	1.882598625
	1.718894397
	1.882598625
	1.718894397
	1.355230222
	1.094471199
	1.35505958
	3.80766571
	3.075422304
	1.058508218
	0.966464025
	1.35505958
	1.35505958
	3.80766571
	3.075422304

	Fabric Manufacturing
	36.1559593
	28.67459086
	2.786275182
	2.543990384
	39.50943386
	31.91146581
	39.69894657
	41.96366843
	33.89373219
	29.37507947
	26.82072473
	39.50527258
	39.69894657
	41.96366843
	33.89373219

	Cut & Sew
	1.102008434
	1.006181613
	0.178919916
	0.163361663
	1.027568538
	0.965391857
	0.393353889
	1.027568538
	0.965391857
	0.101927359
	0.09306411
	1.027568538
	0.393353889
	1.027568538
	0.965391857

	Distribution
	0.12801635
	0.116884494
	0.12801635
	0.116884494
	0.176372229
	1.758098644
	0.276761261
	0.176372229
	1.758098644
	0.817528841
	0.746439376
	1.220749062
	1.142150054
	1.220432422
	2.947054515

	Total
	39.2685827
	31.51655137
	4.975810074
	4.543130937
	42.06860485
	35.72942751
	41.7241213
	46.9752749
	39.692645
	31.35304388
	28.62669224
	43.10864976
	42.58951009
	48.0193351
	40.88160087






Table. Results for the category water scarcity (WS) by life cycle stage (in m3 world-Eq deprived; own calculations)
	Life Cycle Stage
	ELR1
	ELR2
	ELR3
	ELR4
	ESM1
	EAM1
	ESM2
	ESM3
	EAM2
	ULR1
	ULR2
	USM1
	USM2
	USM3
	UAM1

	Raw Material Extraction
	0.27555883
	0.251597192
	0.27555883
	0.251597192
	0.174589634
	0.141012142
	0.174586461
	0.4944612
	0.399372508
	0.136378656
	0.124519642
	0.174586461
	0.174586461
	0.4944612
	0.399372508

	Fabric Manufacturing
	3.668727442
	2.937410998
	0.174341061
	0.159180969
	3.653064137
	2.950551803
	3.643370633
	3.712516334
	2.998570885
	2.786001741
	2.54374072
	3.653001027
	3.643370633
	3.712516334
	2.998570885

	Cut & Sew
	0.02097365
	0.019149854
	0.014827439
	0.013538096
	0.059568783
	0.056315292
	0.038382306
	0.059568783
	0.056315292
	0.010624212
	0.009700368
	0.059568783
	0.038382306
	0.059568783
	0.056315292

	Distribution
	0.001063772
	0.00097127
	0.001063772
	0.00097127
	0.002974858
	0.03023531
	0.003245777
	0.002974858
	0.03023531
	0.00651272
	0.005946396
	0.010691481
	0.010343778
	0.010706932
	0.043905257

	Total
	3.966323693
	3.209129315
	0.465791102
	0.425287528
	3.890197412
	3.178114547
	3.859585178
	4.269521176
	3.484493995
	2.939517329
	2.683907126
	3.897847752
	3.866683178
	4.277253249
	3.498163942






Results: Life Cycle Inventory (LCI)


Table. Life Cycle Inventory (LCI) results (own calculations)
	Main figures
	ELR1
	ELR2
	ELR3
	ELR4
	ESM1
	EAM1
	ESM2
	ESM3
	EAM2
	ULR1
	ULR2
	USM1
	USM2
	USM3
	UAM1

	Auxiliaries (kg)
	0,343
	0,268
	-
	-
	0,376
	0,304
	0,376
	0,376
	0,304
	0,294
	0,268
	0,376
	0,376
	0,376
	0,304

	Chemicals (other) (kg)
	0,076
	0,069
	0,076
	0,069
	0,074
	0,059
	0,074
	0,375
	0,303
	0,057
	0,052
	0,074
	0,074
	0,375
	0,303

	Dyes (kg)
	0,013
	0,012
	0,022
	0,020
	0,014
	0,011
	0,014
	0,014
	0,011
	0,011
	0,010
	0,014
	0,014
	0,014
	0,011

	Electricity (kWh)
	3,04
	2,78
	2,24
	2,04
	2,04
	1,73
	2,03
	3,36
	2,79
	0,82
	0,75
	2,05
	2,03
	3,36
	2,79

	Energy (kg)
	-
	-
	-
	-
	1,36
	1,10
	1,36
	1,36
	1,10
	1,06
	0,97
	1,36
	1,36
	1,36
	1,10

	Energy (l)
	0,05
	0,04
	0,05
	0,04
	0,03
	0,02
	0,03
	0,05
	0,04
	0,02
	0,02
	0,03
	0,03
	0,05
	0,04

	Energy (kWh)
	1,97
	1,80
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Others (kg)
	0,01
	0,01
	0,01
	0,01
	2,24
	1,81
	2,24
	2,31
	1,87
	1,75
	1,60
	2,24
	2,24
	2,31
	1,87

	Overproduction (pcs)
	0,15
	0,05
	0,15
	0,05
	0,30
	0,05
	0,30
	0,30
	0,05
	0,15
	0,05
	0,30
	0,30
	0,30
	0,05

	Transport (kgkm)
	2 508
	2 290
	2 566
	2 343
	16 492
	10 893
	14 711
	7 747
	3 829
	1 060
	968
	15 129
	16 108
	6 384
	4 797

	Waste (kg)
	0,19
	0,17
	0,19
	0,17
	0,28
	0,23
	0,28
	0,28
	0,23
	0,19
	0,18
	0,28
	0,28
	0,28
	0,23

	Water (l)
	2 190
	2 000
	2 156
	1 968
	5 845
	4 721
	5 845
	3 381
	2 731
	4 566
	4 169
	5 845
	5 845
	3 381
	2 731

	Water, waste (l)
	47
	43
	13
	12
	24
	19
	24
	24
	19
	18
	17
	24
	24
	24
	19







Results: Climate Change (CC)

Table. Material groups and associated inputs (own selection).
	Material group
	Input

	Chemicals
	Auxiliaries
Defoliant
Dyes
Fertilizer
Fungicides
Herbicides
Insecticides
Nitrogen
Phosphate
Potassium

	Energy
	Coal
Diesel
Electricity
Steam (from Natural Gas)

	Others
	Agricultural film
Carbon dioxide
Coal, cinder
Fly ash
Nitrogen oxides
Seed-cotton
Steam
Sulfur dioxide
Water
Water, waste

	Transport
	Transport services (air-cargo, truck, ship/sea)

	Waste
	Cotton fabric
Cotton gin trash
Cotton yarn



Table. Results for the category Climate Change (CC) for one cotton T-shirt by aggregate material group for each considered scenario (in kg CO2-Eq; own calculations)
	Material group
	ELR1
	ELR2
	ELR3
	ELR4
	ESM1
	EAM1
	ESM2
	ESM3
	EAM2
	ULR1
	ULR2
	USM1
	USM2
	USM3
	UAM1

	Chemicals
	1.32
	1.06
	0.28
	0.25
	1.40
	1.13
	1.40
	1.75
	1.41
	1.09
	1.00
	1.40
	1.40
	1.75
	1.41

	Energy
	2.06
	1.88
	0.99
	0.90
	1.44
	1.23
	1.31
	2.24
	1.88
	0.27
	0.24
	1.44
	1.31
	2.24
	1.88

	Others
	0.00
	0.00
	0.00
	0.00
	2.38
	1.92
	2.38
	2.44
	1.97
	1.86
	1.70
	2.38
	2.38
	2.44
	1.97

	Transport
	0.27
	0.24
	0.26
	0.24
	0.25
	1.69
	0.25
	0.39
	1.81
	0.15
	0.14
	0.35
	0.37
	0.50
	2.25

	Waste
	0.12
	0.11
	0.12
	0.11
	0.19
	0.16
	0.19
	0.19
	0.16
	0.12
	0.11
	0.19
	0.19
	0.19
	0.16

	Total
	3.77
	3.30
	1.65
	1.51
	5.66
	6.13
	5.54
	7.02
	7.23
	3.49
	3.18
	5.76
	5.65
	7.13
	7.68



Table. Results for the category Climate Change (CC) for one cotton T-shirt by manufacturing process step along the supply chain for each considered scenario (in kg CO2-Eq; own calculations)
	Process step
	ELR1
	ELR2
	ELR3
	ELR4
	ESM1
	EAM1
	ESM2
	ESM3
	EAM2
	ULR1
	ULR2
	USM1
	USM2
	USM3
	UAM1

	Cotton cultivation
	0.42
	0.38
	0.42
	0.38
	0.23
	0.18
	0.23
	0.99
	0.80
	0.18
	0.16
	0.23
	0.23
	0.99
	0.80

	Transport: Cotton yield
	0.06
	0.06
	0.06
	0.06
	0.02
	0.02
	0.02
	0.01
	0.01
	0.01
	0.01
	0.02
	0.02
	0.01
	0.01

	Ginning
	0.07
	0.06
	0.07
	0.06
	0.08
	0.06
	0.08
	0.11
	0.09
	0.06
	0.06
	0.08
	0.08
	0.11
	0.09

	Transport: Cotton fiber
	0.10
	0.09
	0.18
	0.17
	0.16
	0.13
	0.17
	0.31
	0.25
	0.04
	0.03
	0.16
	0.17
	0.31
	0.25

	Spinning
	0.55
	0.50
	0.05
	0.04
	0.44
	0.36
	0.09
	0.44
	0.36
	0.04
	0.03
	0.44
	0.09
	0.44
	0.36

	Knitting
	0.25
	0.23
	0.11
	0.10
	0.13
	0.11
	0.09
	0.13
	0.11
	0.06
	0.06
	0.13
	0.09
	0.13
	0.11

	Dyeing
	2.05
	1.73
	0.58
	0.53
	3.93
	3.17
	4.27
	4.36
	3.52
	2.87
	2.62
	3.93
	4.27
	4.36
	3.52

	Transport: Cotton fabric
	0.09
	0.08
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Cutting
	0.07
	0.06
	0.07
	0.06
	0.10
	0.08
	0.10
	0.10
	0.08
	0.06
	0.05
	0.10
	0.10
	0.10
	0.08

	Sewing
	0.10
	0.09
	0.10
	0.09
	0.12
	0.10
	0.11
	0.12
	0.10
	0.07
	0.07
	0.12
	0.11
	0.12
	0.10

	Ironing & Finishing
	0.00
	0.00
	0.00
	0.00
	0.37
	0.37
	0.33
	0.37
	0.37
	0.00
	0.00
	0.37
	0.33
	0.37
	0.37

	Transport: T-Shirt (to store)
	0.02
	0.01
	0.02
	0.01
	0.07
	1.54
	0.07
	0.07
	1.54
	0.10
	0.09
	0.18
	0.18
	0.18
	1.99

	Retail1)
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Total
	3.77
	3.30
	1.65
	1.51
	5.66
	6.13
	5.54
	7.02
	7.23
	3.49
	3.18
	5.76
	5.65
	7.13
	7.68


1) Effect of overproduction factor distributed over all upstream processes (due to model definition).




Table. Results for the category Climate Change (CC) for all products and co-products along the supply chain for each considered scenario (in kg CO2-Eq; own calculations)
	Product
	ELR1
	ELR2
	ELR3
	ELR4
	ESM1
	EAM1
	ESM2
	ESM3
	EAM2
	ULR1
	ULR2
	USM1
	USM2
	USM3
	UAM1

	Cotton, T-shirt
	3.77
	3.30
	1.65
	1.51
	5.66
	6.13
	5.54
	7.02
	7.23
	3.49
	3.18
	5.76
	5.65
	7.13
	7.68

	Cottonseed
	0.85
	0.78
	0.85
	0.78
	0.58
	0.47
	0.58
	1.97
	1.59
	0.45
	0.41
	0.58
	0.58
	1.97
	1.59

	Comber noil
	0.22
	0.20
	0.15
	0.13
	0.17
	0.14
	0.11
	0.35
	0.28
	0.06
	0.06
	0.17
	0.11
	0.35
	0.28

	Total
	4.85
	4.29
	2.65
	2.42
	6.41
	6.73
	6.23
	9.35
	9.11
	4.00
	3.65
	6.51
	6.34
	9.45
	9.55



Table. Heatmap for the category Climate Change (CC) showing deviations between all considered scenarios for Europe (own calculations)
	
	ELR1
	ELR2
	ELR3
	ELR4
	ESM1
	EAM1
	ESM2
	ESM3
	EAM2

	ELR1
	
	12.4%
	56.2%
	60.0%
	-49.9%
	-62.4%
	-46.8%
	-86.2%
	-91.7%

	ELR2
	-14.2%
	
	50.0%
	54.3%
	-71.2%
	-85.5%
	-67.6%
	-112.6%
	-118.9%

	ELR3
	-128.3%
	-100.0%
	
	8.7%
	-242.3%
	-270.9%
	-235.2%
	-325.1%
	-337.7%

	ELR4
	-150.1%
	-119.0%
	-9.5%
	
	-274.9%
	-306.2%
	-267.1%
	-365.5%
	-379.4%

	ESM1
	33.3%
	41.6%
	70.8%
	73.3%
	
	-8.3%
	2.1%
	-24.2%
	-27.9%

	EAM1
	38.4%
	46.1%
	73.0%
	75.4%
	7.7%
	
	9.6%
	-14.6%
	-18.0%

	ESM2
	31.9%
	40.3%
	70.2%
	72.8%
	-2.1%
	-10.7%
	
	-26.8%
	-30.6%

	ESM3
	46.3%
	53.0%
	76.5%
	78.5%
	19.5%
	12.8%
	21.1%
	
	-3.0%

	EAM2
	47.8%
	54.3%
	77.2%
	79.1%
	21.8%
	15.3%
	23.4%
	2.9%
	



Table. Heatmap for the category Climate Change (CC) showing deviations between all considered scenarios for the USA (own calculations)
	
	ULR1
	ULR2
	USM1
	USM2
	USM3
	UAM1

	ULR1
	
	8.7%
	-65.2%
	-62.0%
	-104.4%
	-120.2%

	ULR2
	-9.5%
	
	-80.9%
	-77.4%
	-123.9%
	-141.1%

	USM1
	39.5%
	44.7%
	
	2.0%
	-23.7%
	-33.3%

	USM2
	38.3%
	43.6%
	-2.0%
	
	-26.2%
	-35.9%

	USM3
	51.1%
	55.3%
	19.2%
	20.8%
	
	-7.7%

	UAM1
	54.6%
	58.5%
	25.0%
	26.4%
	7.2%
	




