Supplementary Table 1: Scope of instrument repairs conducted at a single centre
Total number of repairs successfully completed across eleven year period at The Royal London Hospital, by instrument type, indicating those performed at onsite repair centre versus those repaired externally offsite. ‘Further information/ parts indicates repair centre unable to identify fault, or sent with missing or incorrect parts. We found that 14,210 out of 20,150 (70.5%, Wilson binomial confidence interval 69.9%- 71.2%) of instruments sent for repair were successfully repaired (13,241=93% of successful repairs repaired onsite, 969=7% repaired offsite). Due to lack of instrument tracing, it was not possible to determine the number of repairs a given instrument underwent across its lifespan. Of those instruments successfully repaired (either on or offsite), over half were general surgical scissors such as Mayo, Metzenbaum or McIndoe scissors (7,320: 52%), followed by osteotomes (866: 6%), needle holders (853: 6%), retractors (553:4%), and clamps (520: 4%)

	Instrument 
	Repaired onsite
	Repaired offsite
	Total repairable
	Further parts/ information
	Irreparable (corrosion, damage, unusable)
	Irreparable (require further decontamination)
	Total

	
	Count
	%
	Count
	%
	Count
	%
	Count
	%
	Count
	%
	Count
	%
	 Count

	General scissors 

	7318
	84.6
	2
	0.0
	7320
	84.6
	17
	0.2
	1281
	14.8
	30
	0.3
	8648

	Osteotomes/ chisels/ mallets
	861
	86.9
	5
	0.5
	866
	87.4
	7
	0.7
	108
	10.9
	10
	1.0
	991

	Needle holders

	652
	34.8
	201
	10.7
	853
	45.5
	147
	7.8
	863
	46.0
	12
	0.6
	1875

	Retractors

	515
	56.0
	38
	4.1
	553
	60.2
	104
	11.3
	259
	28.2
	3
	0.3
	919

	Clamps

	481
	51.1
	39
	4.1
	520
	55.2
	103
	10.9
	313
	33.2
	6
	0.6
	942

	Vessel scissors

	506
	87.5
	1
	0.2
	507
	87.7
	3
	0.5
	63
	10.9
	5
	0.9
	578

	Artery forceps

	501
	46.1
	0
	0.0
	501
	46.1
	64
	5.9
	516
	47.5
	5
	0.5
	1086

	Endoscope telescopes
	15
	3.5
	349
	80.8
	364
	84.3
	65
	15.0
	3
	0.7
	0
	0.0
	432

	Micro scissors

	340
	83.5
	6
	1.5
	346
	85.0
	6
	1.5
	55
	13.5
	0
	0.0
	407

	Micro forceps

	314
	60.6
	8
	1.5
	322
	62.2
	27
	5.2
	166
	32.0
	3
	0.6
	518

	Tissue forceps

	212
	49.6
	1
	0.2
	213
	49.9
	42
	9.8
	168
	39.3
	4
	0.9
	427

	Levers/ rasps/ curettes
	203
	44.2
	5
	1.1
	208
	45.3
	30
	6.5
	219
	47.7
	2
	0.4
	459

	Dissecting forceps

	201
	49.5
	2
	0.5
	203
	50.0
	23
	5.7
	177
	43.6
	3
	0.7
	406

	Endoscope instruments
	95
	32.9
	94
	32.5
	189
	65.4
	40
	13.8
	54
	18.7
	6
	2.1
	289

	Bone cutting/ holding
	136
	52.1
	35
	13.4
	171
	65.5
	20
	7.7
	63
	24.1
	7
	2.7
	261

	Rongeurs

	154
	66.1
	12
	5.2
	166
	71.2
	16
	6.9
	45
	19.3
	6
	2.6
	233

	Picks/ probes/ hooks

	159
	56.2
	1
	0.4
	160
	56.5
	39
	13.8
	83
	29.3
	1
	0.4
	283

	Pliers/ cutters/ benders/ spanners
	129
	50.6
	31
	12.2
	160
	62.7
	28
	11.0
	67
	26.3
	0
	0.0
	255

	Punches

	77
	68.1
	6
	5.3
	83
	73.5
	13
	11.5
	17
	15.0
	0
	0.0
	113

	Air/ battery tools

	31
	46.3
	24
	35.8
	55
	82.1
	5
	7.5
	5
	7.5
	2
	3.0
	67

	Scalpels/ knives/ snares
	51
	37.8
	4
	3.0
	55
	40.7
	16
	11.9
	59
	43.7
	5
	3.7
	135

	Debakey forcep/ clamp
	53
	50.5
	0
	0.0
	53
	50.5
	36
	34.3
	15
	14.3
	1
	1.0
	105

	Dilators/ introducers/ catheters
	36
	20.1
	11
	6.1
	47
	26.3
	30
	16.8
	102
	57.0
	0
	0.0
	179

	Electro-medical

	14
	19.4
	25
	34.7
	39
	54.2
	5
	6.9
	28
	38.9
	0
	0.0
	72

	Measuring / jigs

	26
	50.0
	7
	13.5
	33
	63.5
	8
	15.4
	11
	21.2
	0
	0.0
	52

	Needles

	27
	77.1
	4
	11.4
	31
	88.6
	0
	0.0
	4
	11.4
	0
	0.0
	35

	Fibre lights

	7
	11.1
	23
	36.5
	30
	47.6
	20
	31.7
	13
	20.6
	0
	0.0
	63

	Skin graft

	16
	47.1
	12
	35.3
	28
	82.4
	4
	11.8
	2
	5.9
	0
	0.0
	34

	Biopsy forceps

	20
	31.7
	7
	11.1
	27
	42.9
	9
	14.3
	23
	36.5
	4
	6.3
	63

	Suction

	24
	52.2
	0
	0.0
	24
	52.2
	7
	15.2
	15
	32.6
	0
	0.0
	46

	Syringes

	14
	23.0
	3
	4.9
	17
	27.9
	17
	27.9
	27
	44.3
	0
	0.0
	61

	Sterilisation cases

	11
	61.1
	4
	22.2
	15
	83.3
	2
	11.1
	1
	5.6
	0
	0.0
	18

	Table accessories

	10
	38.5
	5
	19.2
	15
	57.7
	6
	23.1
	5
	19.2
	0
	0.0
	26

	Trocar/ cannula

	12
	46.2
	2
	7.7
	14
	53.8
	3
	11.5
	9
	34.6
	0
	0.0
	26

	Laparoscopic scissors
	12
	66.7
	1
	5.6
	13
	72.2
	0
	0.0
	5
	27.8
	0
	0.0
	18

	Complete sets and kits
	4
	36.4
	1
	9.1
	5
	45.5
	4
	36.4
	2
	18.2
	0
	0.0
	11

	Vein strippers

	2
	50.0
	0
	0.0
	2
	50.0
	1
	25.0
	1
	25.0
	0
	0.0
	4

	Air tools

	1
	50.0
	0
	0.0
	1
	50.0
	1
	50.0
	0
	0.0
	0
	0.0
	2

	Measuring

	1
	50.0
	0
	0.0
	1
	50.0
	1
	50.0
	0
	0.0
	0
	0.0
	2

	Optical instrument

	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	9
	100.0
	0
	0.0
	9

	Total

	13,241
	65.7
	969
	4.8
	14,210
	70.5
	969
	4.8
	4,856
	24.1
	115
	0.6
	20,150





Supplementary table 2: Life cycle inventory processes chosen. 
Legend: Processes selected for surgical scissors. Ecoinvent (version 3.6)- allocation, cut-off by classification- unit library was selected for all processes. ‘Transformation’ versions of processes within SimaPro were chosen for stainless steel (which do not include transportation), and adapted to account for the country of manufacture and transportation method. The ‘market’ versions of processes were used for all other products and processes, which include global averages for transportation from raw material extraction to manufacture. GLO= Global, RER= Rest of Europe, ROW= rest of world.

	Material

	Process Name
	Used for process/ item; comments

	Cardboard
	Corrugated board box {RoW}| market for corrugated board box | Cut-off, U
	Reusable scissor packaging

	High density polyethylene
	Polyethylene, high density, granulate {GLO}| market for | Cut-off, U
	Sterile barrier system for scissor decontamination

	Low density polyethylene
	Packaging film, low density polyethylene {GLO}| market for | Cut-off, U
	Reusable scissor packaging, scissor repair (onsite and offsite)

	Paper
	Kraft paper, bleached {GLO}| market for | Cut-off, U
	Sterile barrier system for scissor decontamination

	Paraffin
	Paraffin {GLO}| market for | Cut-off, U
	Scissor repair (onsite and offsite); Oil spray for surgical instruments assumed to be paraffin

	Polypropylene
	Polypropylene, granulate {GLO}| market for | Cut-off, U
	Sterile barrier system for scissor decontamination

	Polystyrene
	Polystyrene, general purpose {GLO}| market for | Cut-off, U

	Reusable scissor packaging

	Potassium hydroxide
	Potassium hydroxide {GLO}| market for | Cut-off, U
	Virudet Eco sterilisation detergent; detergent packaging indicates contains 5% potassium silicate- not available in Ecoinvent, potassium hydroxide used instead

	Natural gas (German)
	Natural gas, high pressure {DE}| market for | Cut-off, U
	Manufacture of steel (German); high pressure is default option

	Natural gas (UK)
	Natural gas, high pressure {GB}| market for | Cut-off, U
	Decontamination reusable scissors; high pressure is default option

	Natural gas (for steam production)
	Process steam from natural gas, heat plant, consumption mix, at plant, MJ GB S
	Production of steam from natural gas; used European Life Cycle Database, as steam processing not available in Ecoinvent

	Stainless steel (German)
	Steel, chromium steel 18/8 {RER}| steel production, converter, chromium steel 18/8 | Cut-off, U
	Reusable scissor manufacture,
process copied and adapted for German manufacture (electricity, water, natural gas altered);
Chromium steel 18/8 contains 18% chromium and 8% Nickel, so this process chosen as closest match- surgical instruments contain around 11.5-19% chromium, and 0.5-13.5% Nickel(1)

	Stainless steel
	Steel, chromium steel 18/8 {GLO}| market for | Cut-off, U
	Sterile barrier system for scissor decontamination

	Sodium hydroxide
	Sodium hydroxide, without water, in 50% solution state {GLO}| market for | Cut-off, U
	Virudet Eco sterilisation detergent; detergent packaging indicates contains 5% sodium hydroxide

	Tissue paper
	Tissue paper {GLO}| market for | Cut-off, U
	Scissor repair (onsite and offsite)

	Energy
	Process Name
	Used for process/ item; comments

	Electricity (German)
	Electricity, medium voltage {DE}| market for | Cut-off, U
	Adapting manufacture stainless steel process (German); medium voltage chosen as is this is used for production industry

	Electricity (UK)
	Electricity, medium voltage {GB}| market for | Cut-off, U
	Decontamination reusable scissors, scissor repair (onsite and offsite); as above

	Transportation
	Process Name
	Used for process/ item; comments

	Courier (Europe)
	Transport, freight, light commercial vehicle {RER}| market group for transport, freight, light commercial vehicle | Cut-off, U
	Transport via courier within Europe, across scenarios

	Flight (short haul)
	Transport, freight, aircraft, short haul {GLO}| market for transport, freight, aircraft, short haul | Cut-off, U

	Transport via flight from Germany to UK

	Heavy goods vehicle (Europe)
	Transport, freight, lorry, unspecified {RER}| market for transport, freight, lorry, unspecified | Cut-off, U
	Transport via heavy goods vehicle within Europe, across scenarios

	Train
	Transport, freight train {RER}| market group for transport, freight train | Cut-off, U
	Transport via train reusable scissors within Germany

	Water
	Process Name
	Used for process/ item; comments

	Tap water (German, UK)
	Tap water {RER}| market group for | Cut-off, U
	Adapting manufacture stainless steel process (German), decontamination reusable scissors (UK)

	Wastewater (German, UK)
	Wastewater, average {Europe without Switzerland}| market for wastewater, average | Cut-off, U
	Adapting manufacture stainless steel process (German), decontamination reusable scissors (UK)

	Processing

	Process 1 Name 
	Process 2 Name (Subprocesses of process 1)
	Process 3 Name (Subprocesses of process 2)
	Used for process/ item; comments

	Manufacture stainless steel (German)
	Metal working, average for chromium steel product manufacturing {RER}| processing | Cut-off, U
	Energy and auxilliary inputs, metal working factory {RER}| market for energy and auxilliary inputs, metal working factory | Cut-off, U
	Energy and auxilliary inputs, metal working factory {RER}| with heating from hard coal | Cut-off, U
	Manufacture reusable scissors; adapted for German manufacture through changing electricity source to German supply

	
	
	
	Energy and auxilliary inputs, metal working factory {RER}| with heating from heavy fuel oil | Cut-off, U
	

	
	
	
	Energy and auxilliary inputs, metal
 working factory {RER}| with heating from light fuel oil | Cut-off, U
	

	
	
	
	Energy and auxilliary inputs, metal working factory {RER}| with heating from natural gas | Cut-off, U
	

	
	
	Energy and auxilliary inputs, metal working machine {RER}| market for energy and auxilliary inputs, metal working machine | Cut-off, U
	Energy and auxilliary inputs, metal working machine {RER}| with process heat from hard coal | Cut-off, U
	

	
	
	
	Energy and auxilliary inputs, metal working machine {RER}| with process heat from heavy fuel oil | Cut-off, U
	

	
	
	
	Energy and auxilliary inputs, metal working machine {RER}| with process heat from light fuel oil | Cut-off, U
	

	
	
	
	Energy and auxilliary inputs, metal working machine {RER}| with process heat from natural gas | Cut-off, U
	

	
	
	Metal working factory {RER}| construction | Cut-off, U
	
	

	
	
	Metal working machine, unspecified {RER}| market for metal working machine, unspecified | Cut-off, U
	
	

	
	
	Steel, chromium steel 18/8, hot rolled {GLO}| market for | Cut-off, U
	
	Steel ‘wasted’ within the manufacturing process


1.	British Stainless Steel Association. Selection of stainless steels for surgical instruments. Available at: https://bssa.org.uk/bssa_articles/9-selection-of-stainless-steels-for-surgical-instruments/ (accessed 13 April 2021).

[bookmark: _Ref50734153]Supplementary table 3: Parameters for decontamination of reusable surgical scissors
Legend: Parameters for decontamination of reusable surgical scissors. kWh= kilowatt hours, m3= meters cubed, kg= kilograms. Data based on research published by the author group elsewhere.(2) The mean weight of instruments across three typical sets used for common operations (tonsillectomy set, minor op set used for carpal tunnel decompression, and basic major orthopaedic set) was 66.7 g. The mean number of instruments per set across sets was 29 (determined using a retrospective audit of instrument decontaminations over one year at our local hospital conducted 1/7/18- 30/6/19). A typical surgical set was therefore assumed to contain 2 kg instruments, allowing the energy and material inputs to be determined.

	Process
	Sub-process
	Input
	Amount 
(per kg of surgical  instruments decontaminated)

	Sterile barrier system
	Basket
	Stainless steel
	4.54 g

	
	Inner wrap
	Polypropylene
	27.98 g

	
	Identification tag
	High Density Polyethylene
	0.09 g

	
	Outer wrap
	Paper

	38.39 g


	
	Label and tape
	
	

	
	Kit list
	
	

	Decontamination (washing and disinfection)
	Detergent
	Sodium hydroxide in 50% solution state
	0.93 g

	
	
	Potassium hydroxide
	0.46 g

	
	Electricity
	Electricity (UK)
	0.63 kWh

	
	Fuel
	Natural gas (UK)
	0.15 m3 
=5.76MJ
=1.60kWh

	
	Water
	Tap water (UK)
	38.1 kg

	
	
	Wastewater (UK)
	



2. Rizan C, Lillywhite R, Reed M, Bhutta M (2021 C) Minimising carbon footprint and financial costs of decontamination (steam sterilisation) and packaging reusable surgical instruments. British Journal of Surgery. Online ahead of print https://academic.oup.com/bjs/advance-article/doi/10.1093/bjs/znab406/6445122 Accessed 13 Dec 2021. https://doi.org/10.1093/bjs/znab406


Supplementary Table 4: Alternative waste scenarios 
Legend: Processes selected for waste scenarios. Ecoinvent (version 3.6)- allocation, cut-off by classification- unit library was selected for all processes. ‘Waste types’ as defined in Ecoinvent (version 3.6)- allocation, cut-off by classification- unit. GLO= global, PE= polyethylene, PET= polyethylene terephthalate, PP= polypropylene, PS= polystyrene.
	Waste Scenario
	Process Name
	Waste type applied to

	Hazardous incineration
	Hazardous waste, for incineration {Europe without Switzerland}| treatment of hazardous waste, hazardous waste incineration | Cut-off, U
	All waste types + waste streams remaining after separation (100%)

	Recycling
	Aluminium (waste treatment) {GLO}| recycling of aluminium | Cut-off, U
	Non-ferro (100%)

	
	Core board (waste treatment) {GLO}| recycling of core board | Cut-off, U
	Cardboard (100%)

	
	Mixed plastics (waste treatment) {GLO}| recycling of mixed plastics | Cut-off, U
	Waste streams remaining after separation (100%)

	
	Paper (waste treatment) {GLO}| recycling of paper | Cut-off, U
	Paper (100%)

	
	PE (waste treatment) {GLO}| recycling of PE | Cut-off, U

	PE (100%)

	
	PET (waste treatment) {GLO}| recycling of PET | Cut-off, U
	PET (100%)

	
	PP (waste treatment) {GLO}| recycling of PP | Cut-off, U

	PP (100%)

	
	PS (waste treatment) {GLO}| recycling of PS | Cut-off, U

	PS (100%)

	
	Steel and iron (waste treatment) {GLO}| recycling of steel and iron | Cut-off, U
	Steel (100%)

	Segregation (landfill)
	Core board (waste treatment) {GLO}| recycling of core board | Cut-off, U
	Cardboard (100%)

	
	Hazardous waste, for incineration {Europe without Switzerland}| treatment of hazardous waste, hazardous waste incineration | Cut-off, U
	Steel (100%)

	
	Inert waste {Europe without Switzerland}| treatment of inert waste, sanitary landfill | Cut-off, U

	PE (100%), PET (100%), PP (100%), PS (100%), Non-ferro (100%), Waste streams remaining after separation (100%)

	
	Paper (waste treatment) {GLO}| recycling of paper | Cut-off, U
	Paper (100%)

	Segregation (municipal incineration)
	Core board (waste treatment) {GLO}| recycling of core board | Cut-off, U
	Cardboard (100%)

	
	Hazardous waste, for incineration {Europe without Switzerland}| treatment of hazardous waste, hazardous waste incineration | Cut-off, U
	Steel (100%)

	
	Municipal solid waste {GB}| treatment of, incineration | Cut-off, U

	PE (100%), PET (100%), PP (100%), PS (100%), Non-ferro (100%), Waste streams remaining after separation (100%)

	
	Paper (waste treatment) {GLO}| recycling of paper | Cut-off, U
	Paper (100%)






[bookmark: OLE_LINK1]Supplementary Table 5: Environmental impact of surgical scissors (midpoint categories): normalised results. Normalised results reported as environmental impact relative to the global average person’s contribution to the impact category over one hour, comparing base-line scenarios. All results reported per scissor use, with highest impact per category in red and lowest in green.
 
	Impact category
	Reusable scissors, 
no repair
	Reusable scissors, offsite repair
	Reusable scissors, onsite repair

	Global warming

	0.08
	0.06
	0.06

	Stratospheric ozone depletion
	0.00
	0.00
	0.00

	Ionizing radiation

	0.19
	0.19
	0.18

	Ozone formation, Human health
	0.05
	0.04
	0.04

	Fine particulate matter formation
	0.03
	0.02
	0.02

	Ozone formation, Terrestrial ecosystems
	0.06
	0.04
	0.04

	Terrestrial acidification
	0.03
	0.02
	0.02

	Freshwater eutrophication
	0.23
	0.14
	0.14

	Marine eutrophication

	0.03
	0.03
	0.03

	Terrestrial ecotoxicity

	3.34
	1.05
	1.04

	Freshwater ecotoxicity

	14.25
	7.96
	7.79

	Marine ecotoxicity

	23.28
	12.81
	12.54

	Human carcinogenic toxicity
	15.17
	6.70
	6.63

	Human non-carcinogenic toxicity
	2.74
	1.71
	1.68

	Land use

	0.01
	0.01
	0.01

	Mineral resource scarcity
	0.00
	0.00
	0.00

	Fossil resource scarcity
	0.21
	0.19
	0.19

	Water consumption

	0.02
	0.02
	0.02





Supplementary Table 6: Environmental impact of surgical scissors (midpoint categories): normalised results. Normalised results reported as environmental impact relative to the global average person’s contribution to the impact category over one hour, comparing base-line scenarios. All results reported per scissor use, with highest impact per category in red and lowest in green.

	Damage category
	Reusable scissors, 
no repair
	Reusable 
scissors, 
offsite repair
	Reusable 
scissors, 
onsite repair

	Human health 
	0.0539
	0.0366
	0.0360

	Ecosystems
	0.0038
	0.0031
	0.0030

	Resources
	0.0024
	0.0022
	0.0022





Supplementary Table 7. Environmental impact of one use of surgical scissors-scenario uncertainty modelling
Legend: Environmental impact of scenario uncertainty models. 1,4-DCB =dichlorobenzene, CFC11= Trichlorofluoromethane, CO2e= carbon dioxide equivalents, Cu= copper, eq= equivalents, kBq Co-60 eq = kilobecquerel Cobalt-60, m2a = square meter years, N= nitrogen, NOx= nitrous oxides, P=phosphate, PM2.5 = particulate matter <2.5 micrometers, SO2= sulphur dioxide. Where uncertainty scenario not applicable to the base scenario, the base scenario itself should be used as the point of comparison. Base scenarios are compared with the following models, in which only one assumption is changed. All results reported per scissor use, with highest impact per category in red and lowest in green.
· 1: reducing number of reuses of reusables to 10 (from 40)
· 2: increasing number of reuses of reusables to 400 (from 40)
· 3: reducing number of repairs to once (from nine)
· 4: Increased distance of travel for offsite recycling to 800km (from 80km)
· 5: Electricity supply with lower proportion of renewables (Australian) assumed for decontamination of reusable instruments
· 6: all waste assumed to be recycled
· 7: waste segregation, with sharps waste (scissors) sent for high temperature incineration, cardboard and paper sent for recycling, and all other waste sent to landfill
· 8: waste segregation, with sharps waste (scissors) sent for high temperature incineration, cardboard and paper sent for recycling, and all other waste sent to municipal incineration

Supplementary table 7A: Reusable scissors (no repair) base scenario and alternative assumption models
	Impact category
	Unit 
	Base scenario
	1
	2
	5
	6
	7
	8

	Global warming

	g CO2e
	70.3
	121.7
	54.9
	95.8
	65.5
	69.7
	69.9

	Stratospheric ozone depletion
	g CFC11 eq
	0.000026
	0.000044
	0.000021
	0.000050
	0.000024
	0.000026
	0.000026

	Ionizing radiation
	Bq Co-60 eq

	10
	13
	10
	2
	10
	10
	10

	Ozone formation, Human health
	g NOx eq
	0.11
	0.22
	0.08
	0.16
	0.11
	0.11
	0.11

	Fine particulate matter formation
	g PM2.5 eq
	0.08
	0.21
	0.05
	0.11
	0.08
	0.08
	0.08

	Ozone formation, Terrestrial ecosystems
	g NOx eq
	0.12
	0.23
	0.08
	0.17
	0.11
	0.12
	0.12

	Terrestrial acidification
	g SO2 eq
	0.15
	0.31
	0.10
	0.24
	0.14
	0.15
	0.15

	Freshwater eutrophication
	g P eq
	0.02
	0.04
	0.01
	0.08
	0.02
	0.02
	0.02

	Marine eutrophication

	g N eq
	0.02
	0.02
	0.02
	0.02
	0.02
	0.02
	0.02

	Terrestrial ecotoxicity

	g 1,4-DCB
	395
	1,310
	120
	401
	390
	394
	394

	Freshwater ecotoxicity

	g 1,4-DCB
	2.0
	5.1
	1.1
	3.6
	1.9
	2.0
	2.0

	Marine ecotoxicity

	g 1,4-DCB
	2.7
	7.1
	1.4
	5.0
	2.6
	2.7
	2.7

	Human carcinogenic toxicity
	g 1,4-DCB
	4.8
	13.9
	2.1
	8.1
	4.3
	4.7
	4.7

	Human non-carcinogenic toxicity
	g 1,4-DCB
	47
	109
	28
	112
	44
	46
	46

	Land use

	m2a crop eq
	0.0051
	0.0066
	0.0046
	0.0035
	0.0051
	0.0051
	0.0051

	Mineral resource scarcity
	g Cu eq
	1.3
	4.4
	0.3
	1.3
	1.3
	1.3
	1.3

	Fossil resource scarcity
	g oil eq
	23
	34
	20
	28
	23
	23
	23

	Water consumption

	m3
	0.0006
	0.0008
	0.0005
	0.0006
	0.0006
	0.0006
	0.0006





Supplementary Table 7B: Reusable scissors repaired offsite, base scenario and alternative assumption models
	Impact category
	Unit
	Base scenario
	1
	2
	3
	4
	5
	6
	7
	8

	Global warming

	g CO2e
	57.0
	68.3
	53.6
	62.9
	57.1
	83.1
	56.5
	56.9
	56.9

	Stratospheric ozone depletion
	g CFC11 eq
	0.000021
	0.000025
	0.000020
	0.000023
	0.000021
	0.000046
	0.000021
	0.000021
	0.000021

	Ionizing radiation
	Bq Co-60 eq

	10
	11
	10
	10
	10
	1
	10
	10
	10

	Ozone formation, Human health
	g NOx eq
	0.09
	0.11
	0.08
	0.10
	0.09
	0.14
	0.09
	0.09
	0.09

	Fine particulate matter formation
	g PM2.5 eq
	0.05
	0.07
	0.04
	0.07
	0.05
	0.08
	0.05
	0.05
	0.05

	Ozone formation, Terrestrial ecosystems
	g NOx eq
	0.09
	0.11
	0.08
	0.10
	0.09
	0.14
	0.09
	0.09
	0.09

	Terrestrial acidification
	g SO2 eq
	0.10
	0.13
	0.09
	0.12
	0.10
	0.19
	0.10
	0.10
	0.10

	Freshwater eutrophication
	g P eq
	0.01
	0.01
	0.01
	0.01
	0.01
	0.08
	0.01
	0.01
	0.01

	Marine eutrophication

	g N eq
	0.02
	0.02
	0.02
	0.02
	0.02
	0.02
	0.02
	0.02
	0.02

	Terrestrial ecotoxicity

	g 1,4-DCB
	124
	229
	93
	245
	127
	131
	124
	124
	124

	Freshwater ecotoxicity
	g 1,4-DCB
	1.1
	1.6
	1.0
	1.5
	1.1
	2.8
	1.1
	1.1
	1.1

	Marine ecotoxicity

	g 1,4-DCB
	1.5
	2.2
	1.3
	2.1
	1.5
	3.8
	1.5
	1.5
	1.5

	Human carcinogenic toxicity
	g 1,4-DCB
	2.1
	3.2
	1.8
	3.3
	2.1
	5.5
	2.1
	2.1
	2.1

	Human non-carcinogenic toxicity
	g 1,4-DCB
	29
	39
	26
	37
	29
	96
	29
	29
	29

	Land use

	m2a crop eq
	0.0049
	0.0058
	0.0046
	0.0050
	0.0049
	0.0033
	0.0049
	0.0049
	0.0049

	Mineral resource scarcity
	g Cu eq
	0.3
	0.7
	0.2
	0.8
	0.3
	0.3
	0.3
	0.3
	0.3

	Fossil resource scarcity
	g oil eq
	21
	25
	20
	22
	21
	26
	21
	21
	21

	Water consumption

	m3
	0.0005
	0.0006
	0.0005
	0.0005
	0.0005
	0.0005
	0.0005
	0.0005
	0.0005





Supplementary Table 7C: Reusable scissors repaired onsite: base scenario and alternative assumption models
	Impact category
	Unit
	Base scenario
	1
	2
	3
	5
	6
	7
	8

	Global warming

	g CO2e
	56.3
	65.7
	53.5
	62.5
	82.4
	55.8
	56.2
	56.3

	Stratospheric ozone depletion
	g CFC11 eq
	0.000021
	0.000024
	0.000020
	0.000023
	0.000045
	0.000021
	0.000021
	0.000021

	Ionizing radiation
	Bq Co-60 eq

	10
	11
	10
	10
	1
	10
	10
	10

	Ozone formation, Human health
	g NOx eq
	0.08
	0.10
	0.08
	0.10
	0.14
	0.08
	0.08
	0.08

	Fine particulate matter formation
	g PM2.5 eq
	0.05
	0.07
	0.04
	0.06
	0.08
	0.05
	0.05
	0.05

	Ozone formation, Terrestrial ecosystems
	g NOx eq
	0.09
	0.10
	0.08
	0.10
	0.14
	0.09
	0.09
	0.09

	Terrestrial acidification
	g SO2 eq
	0.10
	0.12
	0.09
	0.12
	0.19
	0.10
	0.10
	0.10

	Freshwater eutrophication
	g P eq
	0.01
	0.01
	0.01
	0.01
	0.08
	0.01
	0.01
	0.01

	Marine eutrophication

	g N eq
	0.02
	0.02
	0.02
	0.02
	0.02
	0.02
	0.02
	0.02

	Terrestrial ecotoxicity

	g 1,4-DCB
	122
	221
	93
	243
	129
	122
	122
	122

	Freshwater ecotoxicity
	g 1,4-DCB
	1.1
	1.5
	1.0
	1.5
	2.8
	1.1
	1.1
	1.1

	Marine ecotoxicity

	g 1,4-DCB
	1.5
	2.0
	1.3
	2.0
	3.8
	1.5
	1.5
	1.5

	Human carcinogenic toxicity
	g 1,4-DCB
	2.1
	3.1
	1.8
	3.3
	5.5
	2.0
	2.1
	2.1

	Human non-carcinogenic toxicity
	g 1,4-DCB
	29
	37
	26
	37
	95
	28
	29
	29

	Land use

	m2a crop eq
	0.0048
	0.0053
	0.0046
	0.0049
	0.0032
	0.0048
	0.0048
	0.0048

	Mineral resource scarcity
	g Cu eq
	0.3
	0.7
	0.2
	0.8
	0.3
	0.3
	0.3
	0.3

	Fossil resource scarcity
	g oil eq
	21
	23
	20
	22
	26
	21
	21
	21

	Water consumption

	m3
	0.0005
	0.0006
	0.0005
	0.5425
	0.0005
	0.0005
	0.0005
	0.0005












