Annexes 1. Recipe Midpoint analysis of all orientation processes from Ecoinvent 3.8.
	Orientation A

	
	
	
	
	
	
	
	
	

	Impact Category
	Raw material 
	SLM
	SR
	HIP
	MM
	Use (1 year)
	EoL
	EI Total

	Global warming
	33.850
	9902.433
	45.848
	226.927
	210.686
	-5112.363
	-1698.458
	3608.923

	Stratospheric ozone depletion
	0.000
	0.003
	0.000
	0.000
	0.000
	-0.001
	-0.001
	0.002

	Ionizing radiation
	2.075
	1191.153
	5.557
	27.099
	25.152
	-47.384
	-92.040
	1111.613

	Ozone formation, Human health
	0.085
	22.301
	0.103
	0.511
	0.474
	-0.008
	-4.296
	19.170

	Fine particulate matter formation
	0.066
	19.851
	0.092
	0.456
	0.423
	-6.508
	-3.301
	11.078

	Ozone formation, Terrestrial ecosystems
	0.086
	22.738
	0.105
	0.521
	0.484
	-19.978
	-4.386
	-0.430

	Terrestrial acidification
	0.137
	31.521
	0.146
	0.722
	0.670
	-18.244
	-7.077
	7.876

	Freshwater eutrophication
	0.018
	4.398
	0.020
	0.101
	0.093
	-0.301
	-0.904
	3.426

	Marine eutrophication
	0.001
	0.305
	0.001
	0.007
	0.006
	-0.432
	-0.043
	-0.154

	Terrestrial ecotoxicity
	60.895
	9198.446
	42.856
	209.524
	194.480
	-10958.101
	-3237.532
	-4489.432

	Freshwater ecotoxicity
	2.607
	206.179
	0.958
	4.710
	4.372
	-47.583
	-142.499
	28.743

	Marine ecotoxicity
	3.637
	275.849
	1.281
	6.302
	5.850
	-79.358
	-199.073
	14.490

	Human carcinogenic toxicity
	10.975
	400.606
	1.859
	9.161
	8.505
	-183.182
	-609.695
	-361.772

	Human non-carcinogenic toxicity
	30.385
	6754.483
	31.342
	154.456
	143.390
	-1449.277
	-1569.706
	4095.073

	Land use
	1.138
	154.142
	0.717
	3.515
	3.262
	-133.286
	-60.876
	-31.387

	Mineral resource scarcity
	1.118
	7.020
	0.033
	0.160
	0.148
	-9.545
	-62.809
	-63.874

	Fossil resource scarcity
	7.722
	2414.802
	11.183
	55.325
	51.365
	-7020.350
	-384.217
	-4864.170

	Water consumption
	0.233
	84.653
	0.475
	1.547
	1.421
	-13.018
	-11.736
	63.575



	Orientation B

	
	
	
	
	
	
	
	
	

	Impact Category
	Raw material 
	SLM
	SR
	HIP
	MM
	Use (1 year)
	EoL
	EI Total

	Global warming
	33.850
	9114.530
	45.848
	226.927
	210.686
	-5112.363
	-1470.718
	3048.760

	Stratospheric ozone depletion
	0.000
	0.003
	0.000
	0.000
	0.000
	-0.001
	-0.001
	0.001

	Ionizing radiation
	2.075
	1100.571
	5.557
	27.099
	25.152
	-47.384
	-79.698
	1033.372

	Ozone formation, Human health
	0.085
	20.531
	0.103
	0.511
	0.474
	-0.008
	-3.720
	17.976

	Fine particulate matter formation
	0.066
	18.254
	0.092
	0.456
	0.423
	-6.508
	-2.859
	9.923

	Ozone formation, Terrestrial ecosystems
	0.086
	20.933
	0.105
	0.521
	0.484
	-19.978
	-3.798
	-1.646

	Terrestrial acidification
	0.137
	29.019
	0.146
	0.722
	0.670
	-18.244
	-6.128
	6.323

	Freshwater eutrophication
	0.018
	4.052
	0.020
	0.101
	0.093
	-0.301
	-0.783
	3.200

	Marine eutrophication
	0.001
	0.281
	0.001
	0.007
	0.006
	-0.432
	-0.037
	-0.172

	Terrestrial ecotoxicity
	60.895
	8493.532
	42.856
	209.524
	194.480
	-10958.101
	-2803.423
	-4760.237

	Freshwater ecotoxicity
	2.607
	190.091
	0.958
	4.710
	4.372
	-47.583
	-123.392
	31.763

	Marine ecotoxicity
	3.637
	254.317
	1.281
	6.302
	5.850
	-79.358
	-172.380
	19.651

	Human carcinogenic toxicity
	10.975
	369.145
	1.859
	9.161
	8.505
	-183.182
	-527.943
	-311.481

	Human non-carcinogenic toxicity
	30.385
	6224.085
	31.342
	154.456
	143.390
	-1449.277
	-1359.230
	3775.152

	Land use
	1.138
	142.256
	0.717
	3.515
	3.262
	-133.286
	-52.713
	-35.110

	Mineral resource scarcity
	1.118
	6.485
	0.033
	0.160
	0.148
	-9.545
	-54.387
	-55.988

	Fossil resource scarcity
	7.722
	2222.950
	11.183
	55.325
	51.365
	-7020.350
	-332.699
	-5004.503

	Water consumption
	0.233
	86.256
	0.475
	1.547
	1.421
	-13.018
	-10.163
	66.752


        

	Orientation C

	
	
	
	
	
	
	
	
	

	Impact Category
	Raw material 
	SLM
	SR
	HIP
	MM
	Use (1 year)
	EoL
	EI Total

	Global warming
	33.850
	9127.656
	45.848
	226.927
	210.686
	-5112.363
	-1506.004
	3026.600

	Stratospheric ozone depletion
	0.000
	0.003
	0.000
	0.000
	0.000
	-0.001
	-0.001
	0.001

	Ionizing radiation
	2.075
	1100.481
	5.557
	27.099
	25.152
	-47.384
	-81.611
	1031.369

	Ozone formation, Human health
	0.085
	20.559
	0.103
	0.511
	0.474
	-0.008
	-3.809
	17.915

	Fine particulate matter formation
	0.066
	18.287
	0.092
	0.456
	0.423
	-6.508
	-2.927
	9.888

	Ozone formation, Terrestrial ecosystems
	0.086
	20.961
	0.105
	0.521
	0.484
	-19.978
	-3.889
	-1.709

	Terrestrial acidification
	0.137
	29.058
	0.146
	0.722
	0.670
	-18.244
	-6.275
	6.215

	Freshwater eutrophication
	0.018
	4.056
	0.020
	0.101
	0.093
	-0.301
	-0.801
	3.186

	Marine eutrophication
	0.001
	0.281
	0.001
	0.007
	0.006
	-0.432
	-0.038
	-0.173

	Terrestrial ecotoxicity
	60.895
	8494.988
	42.856
	209.524
	194.480
	-10958.101
	-2870.683
	-4826.041

	Freshwater ecotoxicity
	2.607
	190.238
	0.958
	4.710
	4.372
	-47.583
	-126.353
	28.949

	Marine ecotoxicity
	3.637
	254.517
	1.281
	6.302
	5.850
	-79.358
	-176.515
	15.715

	Human carcinogenic toxicity
	10.975
	369.511
	1.859
	9.161
	8.505
	-183.182
	-540.609
	-323.781

	Human non-carcinogenic toxicity
	30.385
	6230.239
	31.342
	154.456
	143.390
	-1449.277
	-1391.841
	3748.694

	Land use
	1.138
	142.310
	0.717
	3.515
	3.262
	-133.286
	-53.978
	-36.321

	Mineral resource scarcity
	1.118
	6.485
	0.033
	0.160
	0.148
	-9.545
	-55.692
	-57.293

	Fossil resource scarcity
	7.722
	2226.037
	11.183
	55.325
	51.365
	-7020.350
	-340.681
	-5009.399

	Water consumption
	0.233
	83.049
	0.475
	1.547
	1.421
	-13.018
	-10.406
	63.301

	
	
	
	
	
	
	
	
	

	Orientation D

	
	
	
	
	
	
	
	
	

	Impact Category
	Raw material 
	SLM
	SR
	HIP
	MM
	Use (1 year)
	EoL
	EI Total

	Global warming
	33.850
	9285.459
	45.848
	226.927
	210.686
	-5112.363
	-1547.108
	3143.299

	Stratospheric ozone depletion
	0.000
	0.003
	0.000
	0.000
	0.000
	-0.001
	-0.001
	0.002

	Ionizing radiation
	2.075
	1118.852
	5.557
	27.099
	25.152
	-47.384
	-83.838
	1047.513

	Ozone formation, Human health
	0.085
	20.914
	0.103
	0.511
	0.474
	-0.008
	-3.913
	18.166

	Fine particulate matter formation
	0.066
	18.606
	0.092
	0.456
	0.423
	-6.508
	-3.007
	10.127

	Ozone formation, Terrestrial ecosystems
	0.086
	21.323
	0.105
	0.521
	0.484
	-19.978
	-3.995
	-1.454

	Terrestrial acidification
	0.137
	29.560
	0.146
	0.722
	0.670
	-18.244
	-6.446
	6.545

	Freshwater eutrophication
	0.018
	4.126
	0.020
	0.101
	0.093
	-0.301
	-0.823
	3.233

	Marine eutrophication
	0.001
	0.286
	0.001
	0.007
	0.006
	-0.432
	-0.039
	-0.169

	Terrestrial ecotoxicity
	60.895
	8637.643
	42.856
	209.524
	194.480
	-10958.101
	-2949.034
	-4761.737

	Freshwater ecotoxicity
	2.607
	193.478
	0.958
	4.710
	4.372
	-47.583
	-129.801
	28.740

	Marine ecotoxicity
	3.637
	258.852
	1.281
	6.302
	5.850
	-79.358
	-181.333
	15.232

	Human carcinogenic toxicity
	10.975
	375.835
	1.859
	9.161
	8.505
	-183.182
	-555.365
	-332.213

	Human non-carcinogenic toxicity
	30.385
	6336.852
	31.342
	154.456
	143.390
	-1449.277
	-1429.829
	3817.320

	Land use
	1.138
	144.711
	0.717
	3.515
	3.262
	-133.286
	-55.451
	-35.393

	Mineral resource scarcity
	1.118
	6.594
	0.033
	0.160
	0.148
	-9.545
	-57.212
	-58.704

	Fossil resource scarcity
	7.722
	2264.478
	11.183
	55.325
	51.365
	-7020.350
	-349.979
	-4980.257

	Water consumption
	0.233
	83.183
	0.475
	1.547
	1.421
	-13.018
	-10.690
	63.151



Annexes 2. Recipe midpoints analysis for conventional manufacturing.

	EI Conventional Manufacturing (CM)

	Impact Category
	Raw 
Material
	Machining
	EoL
	Total
	Unit

	Global warming
	71353.73
	2315.47
	-56639.72
	17029.48
	kg CO2 eq

	Stratospheric ozone deplet.
	0.03
	0.00
	-0.02
	0.01
	kg CFC11 eq

	Ionizing radiation
	4100.50
	287.64
	-2897.20
	1490.94
	kBq Co-60 eq

	Ozone format., Human health
	180.67
	5.03
	-145.34
	40.35
	kg NOx eq

	Fine particulate matter format
	144.04
	5.02
	-113.54
	35.52
	kg PM2.5 eq

	Ozone format., Terrest ecosys
	184.24
	5.07
	-148.36
	40.95
	kg NOx eq

	Terrest. acidification
	301.79
	7.72
	-244.35
	65.16
	kg SO2 eq

	Freshwater eutrophication
	47.62
	1.15
	-38.72
	10.05
	kg P eq

	Marine eutrophication
	2.05
	0.08
	-1.59
	0.53
	kg N eq

	Terrestrial ecotoxicity
	140623.81
	1993.06
	-117573.65
	25043.21
	kg 1,4-DCB

	Freshwater ecotoxicity
	5908.43
	53.81
	-5009.21
	953.02
	kg 1,4-DCB

	Marine ecotoxicity
	8256.78
	71.98
	-7007.61
	1321.15
	kg 1,4-DCB

	Human carcinogenic tox.
	24545.46
	95.61
	-21105.94
	3535.13
	kg 1,4-DCB

	Human non-carcinogenic tox.
	73260.10
	1722.81
	-59667.69
	15315.22
	kg 1,4-DCB

	Land use
	2441.81
	42.01
	-2024.44
	459.38
	m2a crop eq

	Mineral resource scarcity
	3064.70
	1.49
	-2659.43
	406.75
	kg Cu eq

	Fossil resource scarcity
	17456.92
	584.69
	-13814.98
	4226.63
	kg oil eq

	Water consumption
	577.33
	17.53
	-461.06
	133.80
	m3






