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Transesterification Data (secondary data)

As detailed within the article, the “RNA: Soy biodiesel, production, at plant USB/NREL USLCI <u-so>” was adapted for the microalgae transesterification model. The logic of using this was that the lipids of microalgae are similar to those of vegetable oils (Hidalgo et al. 2013). We acknowledge there are some differences in the oils’ profiles, such as the percentage of fatty acids, which mean that using a soy model is not a perfect solution, however, we do not have access to data from a large microalgae transesterification facility. Please note, as this is from NREL, this dataset is secondary data. 

Table S1. Inputs and outputs of NREL model used for algae transesterification, modified from “RNA: Soy biodiesel, production, at plant USB/NREL USLCI <u-so>”. Figures the same, just the names changed.
	Flow
	Amount
	Unit

	                                                                             Input

	RNA: Electricity, at grid,  U.S. [Products and Intermediates]
	0.431996544
	MJ

	RNA: Methanol, at plant [Products and Intermediates]
	0.305
	kg

	RNA: Natural gas, combusted in industrial boiler [Products and Intermediates]
	0.0762
	m3

	RNA: Sodium hydroxide, production mix, at plant [Products and Intermediates]
	0.00327
	kg

	RNA: Soybean oil, crude, degummed, at plant [Products and Intermediates]
	3.32
	kg

	RNA: Transport, combination truck, diesel powered [Products and Intermediates]
	1240
	kgkm

	RNA: Dummy, Citric Acid, at plant [Dummy Flows]
	0.00245
	kg

	RNA: Dummy, Hydrochloric Acid, at plant [Dummy Flows]
	0.146
	kg

	RNA: Dummy, Phosphoric Acid, at plant [Dummy Flows]
	0.00213
	kg

	RNA: Dummy, Sodium Methylate, at plant [Dummy Flows]
	0.0777
	kg

	Water (river water) [Water]
	0.00114
	kg

	Output

	RNA: Glycerin, at biodiesel plant [Products and Intermediates]
	0.403
	kg

	RNA: Algae biodiesel, production, at plant [Products and Intermediates]
	3.36
	kg

	Fatty acids (calculated as total carbon) [Hydrocarbons to fresh water]
	0.00694
	kg





Use phase data (secondary data)

This data is based on Ecoinvent data for the Ecoinvent “transport, passenger car, medium size, diesel, EURO 3 (biodiesel)” model. Whilst the differences in the energy density (LHV) of microalgae derived biodiesel compared with soy-based biodiesel has been included, this is the only difference included. Therefore, it has been assumed there are no other differences in how the engine runs, on the assumption that because the chemical composition of derived FAME is similar to microalgae derived FAME, there is minimal difference in engine performance. This data is secondary data. 

Table S2. Use phase, almost identical to the Ecoinvent model “transport, passenger car, medium size, diesel, EURO 3 (biodiesel)”, except that fuel used modified to account for estimate of 38MJ/kg energy density of microalgae based biodiesel.
	Flow
	Amount
	Unit

	Input

	brake wear emissions, passenger car [Waste]
	-7.55E-06
	kg

	diesel, low-sulfur [allocatable product]
	0.06062
	kg

	passenger car maintenance [allocatable product]
	8.60E-06
	pcs.

	road [allocatable product]
	0.000911396
	ma

	road wear emissions, passenger car [Waste]
	-1.66E-05
	kg

	tyre wear emissions, passenger car [Waste]
	-9.72E-05
	kg

	Output

	RER: transport, passenger car, medium size, diesel, EURO 3 [allocatable product]
	1000
	m

	Acetaldehyde (Ethanal) [Group NMVOC to air]
	1.79E-06
	kg

	Acetone (dimethylcetone) [Group NMVOC to air]
	8.11E-07
	kg

	Acrolein [Group NMVOC to air]
	9.88E-07
	kg

	Ammonia [Inorganic emissions to air]
	9.70E-07
	kg

	Benzaldehyde [Group NMVOC to air]
	2.37E-07
	kg

	Benzene [Group NMVOC to air]
	5.46E-07
	kg

	Butane [Group NMVOC to air]
	3.04E-08
	kg

	Butanone (methyl ethyl ketone) [Group NMVOC to air]
	3.31E-07
	kg

	Cadmium [Heavy metals to air]
	6.06E-10
	kg

	Carbon dioxide (biotic) [Inorganic emissions to air]
	0.18999
	kg

	Carbon monoxide [Inorganic emissions to air]
	7.57E-05
	kg

	Chromium (unspecified) [Heavy metals to air]
	3.03E-09
	kg

	Chromium IV [Heavy metals to air]
	6.06E-12
	kg

	Copper [Heavy metals to air]
	1.03E-07
	kg

	Cycloalkanes (unspec.) [Group NMVOC to air]
	1.79E-07
	kg

	Dust (PM2.5) [Particles to air]
	3.56E-05
	kg

	Ethane [Group NMVOC to air]
	9.11E-08
	kg

	Ethylene oxide [Group NMVOC to air]
	3.03E-06
	kg

	Formaldehyde (methanal) [Group NMVOC to air]
	3.31E-06
	kg

	Heptane (isomers) [Group NMVOC to air]
	5.52E-08
	kg

	Lead [Heavy metals to air]
	5.00E-15
	kg

	Mercury [Heavy metals to air]
	1.21E-12
	kg

	Methane [Organic emissions to air (group VOC)]
	2.08E-06
	kg

	Nickel [Heavy metals to air]
	4.25E-09
	kg

	Nitrogen oxides [Inorganic emissions to air]
	0.000253
	kg

	Nitrous oxide (laughing gas) [Inorganic emissions to air]
	3.03E-06
	kg

	NMVOC (unspecified) [Group NMVOC to air]
	1.46E-05
	kg

	Pentane (n-pentane) [Group NMVOC to air]
	1.10E-08
	kg

	Polycyclic aromatic hydrocarbons (PAH, unspec.) [Group PAH to air]
	1.12E-08
	kg

	Propane [Group NMVOC to air]
	3.04E-08
	kg

	Propylene oxide [Group NMVOC to air]
	9.93E-07
	kg

	Selenium [Heavy metals to air]
	6.06E-10
	kg

	Styrene [Group NMVOC to air]
	1.02E-07
	kg

	Sulphur dioxide [Inorganic emissions to air]
	1.21E-06
	kg

	Toluene (methyl benzene) [Group NMVOC to air]
	1.90E-07
	kg

	Xylene (meta-Xylene; 1,3-Dimethylbenzene) [Group NMVOC to air]
	1.68E-07
	kg

	Xylene (ortho-Xylene; 1,2-Dimethylbenzene) [Group NMVOC to air]
	7.45E-08
	kg

	Zinc [Heavy metals to air]
	6.06E-08
	kg


Culture Media data (primary data)

For Table S3, this data was gathered from the work by Necton on the photobioreactor system within the InteSusAl project. The table has been scaled for the inputs per 1 kg of dry weight biomass. Therefore, the data is primary data. 

For Table S4, the data was gathered from the work by CPI on the heterotrophic fermenter system within the InteSusAl project. The table has been scaled for the inputs per 1kg of dry weight biomass. Therefore, the data is primary data. 

Table S3. Culture Media Phototrophic.
	Input
	CAS
	amount
	unit

	Sodium nitrate
	7631-99-4
	0.400000
	kg
	/
	1 kg DW biomass

	Potassium hydrogen phosphate
	7778-77-0
	0.032000
	kg
	/
	1 kg DW biomass

	Iron (III) chloride
	7705-08-0
	0.007529
	kg
	/
	1 kg DW biomass

	EDTA disodium dihydrate
	6381-92-6
	0.023059
	kg
	/
	1 kg DW biomass

	Zinc Chloride
	7646-85-7
	0.000321
	kg
	/
	1 kg DW biomass

	Zinc sulfate heptahydrate
	7446-20-0
	0.000676
	kg
	/
	1 kg DW biomass

	Sodium molybdate dihydrate
	10102-40-6
	0.000569
	kg
	/
	1 kg DW biomass

	Cobalt Chloride, 6-Hydrate
	7791-13-1
	0.000056
	kg
	/
	1 kg DW biomass

	Copper (II) Sulfate Pentahydrate
	7758-99-8
	0.000059
	kg
	/
	1 kg DW biomass

	Manganese(II) chloride tetrahydrate
	13446-34-9
	0.000465
	kg
	/
	1 kg DW biomass

	Magnesium sulfate heptahydrate
	10034-99-8
	0.001158
	kg
	/
	1 kg DW biomass

	Carbon Dioxide (Nannochloropsis sp.)
	124-38-9
	2.3
	kg
	/
	1 kg NAS DW biomass

	Carbon Dioxide (Phaeodactylum tricornutum)
	124-38-9
	2.9
	kg
	/
	1 kg PHT DW biomass



Table S4:Culture Media Heterotrophic
	Input
	CAS
	amount
	unit

	potassium hydrogen phosphate
	7778-77-0
	0.031500
	kg
	/
	1 kg algae

	sodium dihydrogen phosphate
	7558-80-7 
	0.013000
	kg
	/
	1 kg algae

	ammonium sulphate
	7783-20-2 
	0.003000
	kg
	/
	1 kg algae

	magnesium sulphate
	7487-88-9 
	0.003300
	kg
	/
	1 kg algae

	iron III chloride hydrate
	7705-08-0
	0.000080
	kg
	/
	1 kg algae

	copper sulphate
	7758-98-7 
	0.000020
	kg
	/
	1 kg algae

	manganese chloride
	7773-01-5
	0.000025
	kg
	/
	1 kg algae

	zinc sulphate
	7733-02-0
	0.000002
	kg
	/
	1 kg algae

	calcium chloride
	7733-02-0
	0.000040
	kg
	/
	1 kg algae

	Water
	7732-18-5
	16.6
	kg
	/
	1 kg algae

	sodium hydroxide
	1310-73-2
	0.0595
	kg
	/
	1 kg algae

	technical grade glycerol
	56-81-5
	38.016
	tonnes
	/
	year

	glycerine (internal - from hetro)
	56-81-5
	3.811851506
	tonnes
	/
	year

	glycerine (internal - from photo)
	56-81-5
	1.20163164
	tonnes
	/
	year




Electricity data (primary data)


The data on electricity consumption was gathered from Necton (Table S5) using their submetering system within the facility wide SCADA system (Table S5). 

Electricity consumption data for the heterotrophic system was gathered using a bespoke three phase meter built for this project (Table S6). 

Table S5. Electricity (autotrophic).
	Section
	Energy
	amount
	unit

	phototrophic (per TPBR)
	Electricity
	124.8
	kWh
	/
	day

	Green Walls (per Green Wall)
	Electricity
	4.8
	kWh
	/
	day

	Harvesting
	Electricity
	8.75
	kWh
	/
	m3



Table S6. Electricity (heterotrophic).
	System
	Rated [kW]
	Average power draw [kW]

	Media Clarification Unit
	6.5
	1.4505

	Feed Vessel Agitator
	1.5
	0.536

	Fermenter heater/chiller unit
	6.5
	4.4806



Algae characteristics (primary data)

All data within Table S7 to Table S10 were taken by CPI, who analysed the microalgae produced within the InteSusAl project within their laboratories. 

Table S7. Algae Lipid content.
	Species
	Lipid content

	Phaeodactylum tricornutum
	14%

	Nannochloropsis sp.
	21%

	Chlorella
	40%



Table S8. Lipid extraction data, taken from CPI, for Nannochlorpsis.
	Name
	Amount
	Unit

	Inputs

	Electricity
	10
	MJ

	Organic solvent
	0.01
	kg

	Microalgae
	1
	kg

	Outputs

	Algal oil
	0.21
	kg

	Waste
	0.01
	kg

	Biomass
	0.79
	kg



Table S9. Lipid extraction data, taken from CPI, for Phaeodactylum.
	Name
	Amount
	Unit

	Inputs

	Electricity
	10
	MJ

	Organic solvent
	0.01
	kg

	Microalgae
	1
	kg

	Outputs

	Algal oil
	0.14
	kg

	Waste
	0.01
	kg

	Biomass
	0.86
	kg



Table S10. Lipid extraction data, taken from CPI, for Chlorella.
	Name
	Amount
	Unit

	Inputs

	Electricity
	10
	MJ

	Organic solvent
	0.01
	kg

	Microalgae
	1
	kg

	Outputs

	Algal oil
	0.4
	kg

	Waste
	0.01
	kg

	Biomass
	0.6
	kg
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Construction Data (primary data)

Data was compiled by Necton for all materials used within the facility, as shown in Table S11. Data was compiled by CPI for the fermenter based system, as detailed within Table S12. 

Table S11. Summarised construction data for the InteSusAl facility in Olhão. 
	Material
	Mass [kg]

	AGGREGATES

	Concrete
	619,705.00

	Crushed stone and stone dust
	392,100.00

	Graded aggregate
	226,200.00

	gravel and grit
	924,740.00

	Perforated clay bricks
	280.80

	Soil 
	1,944,800.00

	Stone
	45,256.70

	stone dust
	61,440.00

	tout-venant 
	832,000.00

	Ceramic tiles 
	7,595.00

	METALS

	Aluminium parts
	182.25

	Cast Iron
	1,153.80

	Galvanized Steel screw 
	5.00

	Galvanized Steel sheet
	976.90

	stainless Steel (304)
	5,210.22

	Stainless Steel (316)
	182.61

	stainless Steel (unspecified)
	2,883.33

	stainless Steel (1,449) 
	900.00

	Steel (unspecified)
	42.00

	MIXED

	aluminium + glass
	1.00

	EPDM + Stainless Steel
	7.56

	Medium voltage cable
	133.59

	lamp
	42.40

	motor 
	1.00

	ABAC B4900-270 FT4 FFO Piston Compressor
	174.00

	PLASTICS

	FRP
	12,494.00

	HDPE
	2,908.94

	PMMA 
	13,440.00

	Polyamide
	13.34

	Polyamide glass fibre
	12.00

	Polybutadiene
	1.80

	Polymer concrete
	1,554.20

	polyurethane 
	2,275.34

	PP
	442.15

	PP - H
	8,000.00

	PVC 
	5,902.04

	PVC cleaner
	50.00

	PVC Solvent Cement
	50.00

	PP Recycled
	800.00

	Styrene Acrylonitrile
	34.00

	Styrofoam
	65.80

	Polyethylene
	153.38

	WOOD

	Ceiling wood beam
	48.00






Table S12. Construction of fermenter system, based on data from CPI
	Material
	Mass

	Stainless Steel
	1,434.87

	Silicone tubing
	17.69

	EPDM
	10.77





Table S13 Impacts per Scenario, percentage figures.
	Impact Category
	Petroleum derived Diesel fuel
	Algae biodiesel (three scenarios based on electricity used)

	
	
	Without infrastructure
	With infrastructure

	
	
	(A) 2012 EU grid
	(B) 2020 EU grid
	(C) PV only
	(A) 2012 EU grid
	(B) 2020 EU grid
	(C) PV only

	IPCC AR5

	IPCC AR5 GWP100, excl biogenic carbon [kg CO2 eq]
	100.0%
	209.7%
	189.8%
	87.8%
	289.4%
	269.5%
	167.5%

	IPCC AR5 GWP20, excl biogenic carbon [kg CO2 eq]
	100.0%
	231.9%
	210.2%
	103.0%
	330.8%
	309.1%
	202.0%

	IPCC AR5 GTP100, excl biogenic carbon [kg CO2 eq]
	100.0%
	199.3%
	180.1%
	80.6%
	271.0%
	251.9%
	152.3%

	IPCC AR5 GTP50, excl biogenic carbon [kg CO2 eq]
	100.0%
	203.5%
	184.1%
	83.5%
	277.5%
	258.1%
	157.6%

	IPCC AR5 GTP20, excl biogenic carbon [kg CO2 eq]
	100.0%
	225.3%
	204.1%
	98.5%
	314.5%
	293.4%
	187.8%

	ReCiPe 1.08 Endpoint (H)

	Freshwater ecotoxicity [species.yr]
	100.0%
	431.2%
	430.5%
	711.9%
	1319.1%
	1318.4%
	1599.8%

	Human toxicity [DALY]
	100.0%
	298.2%
	302.0%
	464.7%
	708.9%
	712.7%
	875.4%

	Marine ecotoxicity [species.yr]
	100.0%
	349.3%
	350.2%
	593.6%
	991.5%
	992.3%
	1235.8%

	Terrestrial ecotoxicity [species.yr]
	100.0%
	89.9%
	90.2%
	203.3%
	156.6%
	156.8%
	270.0%

	ReCiPe 1.08 Midpoint (H)

	Agricultural land occupation [m2a]
	100.0%
	3882.8%
	4256.3%
	3244.6%
	4876.8%
	5250.2%
	4238.6%

	Climate change, excl biogenic carbon [kg CO2 eq]
	100.0%
	207.8%
	188.1%
	86.6%
	286.2%
	266.4%
	164.9%

	Climate change, incl biogenic carbon [kg CO2 eq]
	100.0%
	238.0%
	218.2%
	116.8%
	316.5%
	296.7%
	195.3%

	Fossil depletion [kg oil eq]
	100.0%
	161.1%
	152.2%
	70.1%
	229.1%
	220.2%
	138.1%

	Freshwater ecotoxicity [kg 1,4-DB eq]
	100.0%
	431.2%
	430.5%
	711.9%
	1320.3%
	1319.6%
	1601.0%

	Freshwater eutrophication [kg P eq]
	100.0%
	716.5%
	723.9%
	1163.7%
	1604.1%
	1611.5%
	2051.4%

	Human toxicity [kg 1,4-DB eq]
	100.0%
	298.7%
	302.5%
	466.1%
	710.6%
	714.4%
	878.0%

	Ionising radiation [kg U235 eq]
	100.0%
	366.8%
	362.2%
	547.2%
	860.1%
	855.5%
	1040.5%

	Marine ecotoxicity [kg 1,4-DB eq]
	100.0%
	346.9%
	347.8%
	589.6%
	987.0%
	987.9%
	1229.7%

	Marine eutrophication [kg N eq]
	100.0%
	862.5%
	889.8%
	730.9%
	1429.5%
	1456.8%
	1297.9%

	Metal depletion [kg Fe eq]
	100.0%
	534.8%
	581.5%
	1158.2%
	5395.5%
	5442.3%
	6019.0%

	Ozone depletion [kg CFC-11 eq]
	100.0%
	34.1%
	33.7%
	45.7%
	194.1%
	193.7%
	205.8%

	Particulate matter formation [kg PM10 eq]
	100.0%
	310.1%
	310.1%
	242.4%
	586.3%
	586.3%
	518.6%

	Photochemical oxidant formation [kg NMVOC]
	100.0%
	233.3%
	230.1%
	158.7%
	362.5%
	359.3%
	287.9%

	Terrestrial acidification [kg SO2 eq]
	100.0%
	430.8%
	430.9%
	316.4%
	620.1%
	620.2%
	505.7%

	Terrestrial ecotoxicity [kg 1,4-DB eq]
	100.0%
	89.6%
	89.8%
	203.3%
	155.8%
	156.0%
	269.5%

	ReCiPe 1.08 Midpoint (H) - Water depletion [m3]
	100.0%
	7747.6%
	5302.3%
	2346.5%
	9540.6%
	7095.4%
	4139.6%




Table S14 Breakdown of operational emissions for IPCC AR5 GWP100, excl biogenic carbon [kg CO2-eq].
	Chemical
	IPCC AR5 GWP100, excl biogenic carbon [kg CO2-eq]

	
	Petroleum derived diesel fuel
	Algae biodiesel

	
	
	(A) 2012 EU
	(B) 2020 EU
	(C) PV only

	Inorganic emissions to air
	Carbon dioxide
	8.64×10-2
	1.68×10-1
	1.51×10-1
	6.60×10-2

	
	Carbon dioxide (aviation)
	0.00×100
	1.50×10-6
	2.20×10-6
	2.99×10-8

	
	Nitrogentriflouride
	1.33×10-14
	4.56×10-8
	7.71×10-8
	9.11×10-10

	
	Nitrous oxide (laughing gas)
	3.73×10-4
	2.70×10-3
	2.71×10-3
	1.97×10-3

	
	Sulphur hexafluoride
	1.05×10-5
	2.40×10-4
	2.40×10-4
	2.73×10-4

	Organic emissions to air (group VOC)
	Halogenated organic emissions to air
	1,1,1-Trichloroethane
	2.38×10-10
	1.20×10-9
	1.20×10-9
	2.12×10-9

	
	
	Carbon tetrachloride (tetrachloromethane)
	1.62×10-8
	4.79×10-6
	4.79×10-6
	5.64×10-6

	
	
	Chloromethane (methyl chloride)
	4.72×10-10
	2.39×10-9
	2.39×10-9
	4.21×10-9

	
	
	Dichloroethane (ethylene dichloride)
	1.27×10-10
	6.41×10-9
	6.41×10-9
	6.56×10-9

	
	
	Dichloromethane (methylene chloride)
	2.09×10-10
	3.38×10-9
	3.38×10-9
	5.08×10-9

	
	
	Halon (1211)
	1.58×10-8
	2.37×10-7
	2.37×10-7
	2.76×10-7

	
	
	Halon (1301)
	8.45×10-6
	8.12×10-7
	8.12×10-7
	1.01×10-6

	
	
	Methyl bromide
	9.86×10-17
	1.90×10-15
	1.90×10-15
	2.30×10-15

	
	
	Perfluoropentane
	2.68×10-8
	1.18×10-7
	1.18×10-7
	1.98×10-7

	
	
	R 11 (trichlorofluoromethane)
	1.90×10-13
	3.65×10-11
	3.69×10-11
	1.81×10-8

	
	
	R 113 (trichlorotrifluoroethane)
	3.85×10-8
	9.80×10-8
	9.80×10-8
	1.43×10-7

	
	
	R 114 (dichlorotetrafluoroethane)
	6.81×10-7
	3.22×10-6
	2.65×10-6
	3.72×10-6

	
	
	R 116 (hexafluoroethane)
	4.27×10-8
	6.69×10-7
	7.66×10-7
	5.63×10-5

	
	
	R 12 (dichlorodifluoromethane)
	1.35×10-9
	6.58×10-7
	6.58×10-7
	3.57×10-6

	
	
	R 124 (chlorotetrafluoroethane)
	3.49×10-9
	8.87×10-9
	8.87×10-9
	1.29×10-8

	
	
	R 125 (pentafluoroethane)
	0.00×100
	6.56×10-8
	1.12×10-7
	1.35×10-9

	
	
	R 13 (chlorotrifluoromethane)
	0.00×100
	4.46×10-12
	4.60×10-12
	8.91×10-14

	
	
	R 134a (tetrafluoroethane)
	2.02×10-8
	8.07×10-8
	9.23×10-8
	1.68×10-6

	
	
	R 143 (trifluoroethane)
	0.00×100
	6.06×10-9
	1.03×10-8
	1.25×10-10

	
	
	R 152a (difluoroethane)
	1.47×10-8
	5.56×10-8
	5.56×10-8
	1.58×10-5

	
	
	R 21 (Dichlorofluoromethane)
	3.92×10-15
	4.99×10-13
	4.99×10-13
	3.54×10-10

	
	
	R 22 (chlorodifluoromethane)
	3.39×10-7
	1.78×10-6
	1.78×10-6
	2.39×10-5

	
	
	R 23 (trifluoromethane)
	1.05×10-10
	1.78×10-6
	3.01×10-6
	9.48×10-6

	
	
	R 245fa
	0.00×100
	3.16×10-7
	5.37×10-7
	6.51×10-9

	
	
	R32 (difluoromethane)
	0.00×100
	2.10×10-9
	3.58×10-9
	4.34×10-11

	
	
	Tetrafluoromethane
	3.48×10-7
	4.76×10-6
	5.24×10-6
	1.31×10-4

	
	
	Trichloromethane (chloroform)
	1.27×10-10
	1.25×10-7
	1.25×10-7
	1.81×10-7

	
	Methane
	Methane
	1.61×10-3
	1.40×10-2
	1.27×10-2
	8.92×10-3

	
	
	Methane (biotic)
	7.90×10-6
	4.15×10-4
	5.60×10-4
	1.13×10-4





Table S15 Breakdown of operational emissions for IPCC AR5 GWP20, excl biogenic carbon [kg CO2-eq].
	Chemical
	IPCC AR5 GWP100, excl biogenic carbon [kg CO2-eq]

	
	Petroleum derived diesel fuel
	Petroleum derived diesel fuel

	
	
	(A) 2012
	(B) 2020
	(C) PV

	Inorganic emissions to air
	Carbon dioxide
	8.64×10-2
	1.68×10-1
	1.51×10-1
	6.60×10-2

	
	Carbon dioxide (aviation)
	0.00×100
	1.50×10-6
	2.20×10-6
	2.99×10-8

	
	Nitrogentriflouride
	1.05×10-14
	3.63×10-8
	6.13×10-8
	7.25×10-10

	
	Nitrous oxide (laughing gas)
	3.72×10-4
	2.69×10-3
	2.70×10-3
	1.97×10-3

	
	Sulphur hexafluoride
	7.84×10-6
	1.79×10-4
	1.79×10-4
	2.03×10-4

	Organic emissions to air (group VOC)
	Halogenated organic emissions to air
	1,1,1-Trichloroethane
	8.59×10-10
	4.34×10-9
	4.34×10-9
	7.66×10-9

	
	
	Carbon tetrachloride (tetrachloromethane)
	3.26×10-8
	9.63×10-6
	9.63×10-6
	1.13×10-5

	
	
	Chloromethane (methyl chloride)
	1.77×10-9
	8.95×10-9
	8.95×10-9
	1.58×10-8

	
	
	Dichloroethane (ethylene dichloride)
	4.22×10-10
	2.14×10-8
	2.14×10-8
	2.19×10-8

	
	
	Dichloromethane (methylene chloride)
	7.67×10-10
	1.24×10-8
	1.24×10-8
	1.86×10-8

	
	
	Halon (1211)
	4.16×10-8
	6.21×10-7
	6.21×10-7
	7.23×10-7

	
	
	Halon (1301)
	1.05×10-5
	1.01×10-6
	1.01×10-6
	1.26×10-6

	
	
	Methyl bromide
	4.44×10-16
	8.54×10-15
	8.57×10-15
	1.04×10-14

	
	
	Perfluoropentane
	1.99×10-8
	8.73×10-8
	8.73×10-8
	1.47×10-7

	
	
	R 11 (trichlorofluoromethane)
	2.81×10-13
	5.41×10-11
	5.46×10-11
	2.68×10-8

	
	
	R 113 (trichlorotrifluoroethane)
	4.30×10-8
	1.09×10-7
	1.09×10-7
	1.59×10-7

	
	
	R 114 (dichlorotetrafluoroethane)
	6.12×10-7
	2.89×10-6
	2.38×10-6
	3.34×10-6

	
	
	R 116 (hexafluoroethane)
	3.16×10-8
	4.95×10-7
	5.67×10-7
	4.17×10-5

	
	
	R 12 (dichlorodifluoromethane)
	1.43×10-9
	6.97×10-7
	6.97×10-7
	3.78×10-6

	
	
	R 124 (chlorotetrafluoroethane)
	1.24×10-8
	3.15×10-8
	3.15×10-8
	4.59×10-8

	
	
	R 125 (pentafluoroethane)
	0.00×100
	1.26×10-7
	2.14×10-7
	2.60×10-9

	
	
	R 13 (chlorotrifluoromethane)
	0.00×100
	3.50×10-12
	3.61×10-12
	6.99×10-14

	
	
	R 134a (tetrafluoroethane)
	5.77×10-8
	2.30×10-7
	2.64×10-7
	4.80×10-6

	
	
	R 143 (trifluoroethane)
	0.00×100
	2.22×10-8
	3.77×10-8
	4.58×10-10

	
	
	R 152a (difluoroethane)
	5.38×10-8
	2.04×10-7
	2.04×10-7
	5.79×10-5

	
	
	R 21 (Dichlorofluoromethane)
	1.44×10-14
	1.83×10-12
	1.83×10-12
	1.30×10-9

	
	
	R 22 (chlorodifluoromethane)
	1.02×10-6
	5.34×10-6
	5.34×10-6
	7.16×10-5

	
	
	R 23 (trifluoromethane)
	9.11×10-11
	1.55×10-6
	2.62×10-6
	8.26×10-6

	
	
	R 245fa
	0.00×100
	1.07×10-6
	1.83×10-6
	2.22×10-8

	
	
	R32 (difluoromethane)
	0.00×100
	7.54×10-9
	1.28×10-8
	1.56×10-10

	
	
	Tetrafluoromethane
	2.56×10-7
	3.51×10-6
	3.85×10-6
	9.63×10-5

	
	
	Trichloromethane (chloroform)
	4.74×10-10
	4.68×10-7
	4.68×10-7
	6.80×10-7

	
	Methane
	Methane
	4.56×10-3
	3.97×10-2
	3.60×10-2
	2.53×10-2

	
	
	Methane (biotic)
	2.37×10-5
	1.24×10-3
	1.68×10-3
	3.38×10-4






Table S16 Contribution of each input to each impact category (purely operational) (IPCC AR5).
	Process
	IPCC AR5

	
	GWP100, excl biogenic carbon 
[kg CO2 eq]
	GWP20, excl biogenic carbon 
[kg CO2 eq]
	GTP100, excl biogenic carbon 
[kg CO2 eq]
	GTP50, excl biogenic carbon 
[kg CO2 eq]
	GTP20, excl biogenic carbon 
[kg CO2 eq]

	Yeast extract
	68.20%
	69.43%
	68.20%
	67.43%
	69.43%

	Cobalt Chloride, 6-Hydrate
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	Manganese(II) chloride tetrahydrate 
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	Natural gas
	0.21%
	0.28%
	0.21%
	0.18%
	0.28%

	Sodium molybdate dihydrate 
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	Sodium thiosulfate
	0.04%
	0.04%
	0.04%
	0.04%
	0.04%

	Potassium hydrogen phosphate 
	8.93%
	8.38%
	8.93%
	9.27%
	8.38%

	Zinc Chloride 
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	diesel, low-sulfur 
	0.07%
	0.07%
	0.07%
	0.07%
	0.07%

	calcium chloride 
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	citric acid 
	0.09%
	0.08%
	0.09%
	0.09%
	0.08%

	copper sulfate 
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	EDTA 
	0.02%
	0.03%
	0.02%
	0.02%
	0.03%

	iron (III) chloride
	0.01%
	0.01%
	0.01%
	0.01%
	0.01%

	magnesium sulfate 
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	methanol 
	0.95%
	1.13%
	0.95%
	0.85%
	1.13%

	phosphoric acid
	0.65%
	0.60%
	0.65%
	0.68%
	0.60%

	sodium hydroxide
	0.07%
	0.07%
	0.07%
	0.07%
	0.07%

	sodium hypochlorite
	0.37%
	0.35%
	0.37%
	0.38%
	0.35%

	sodium nitrate 
	0.44%
	0.40%
	0.44%
	0.45%
	0.40%

	solvent, organic 
	0.33%
	0.33%
	0.33%
	0.34%
	0.33%

	water, deionised
	2.73%
	2.61%
	2.73%
	2.81%
	2.61%

	zinc monosulfate 
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	Photovoltaic electricity
	15.74%
	15.19%
	15.74%
	16.12%
	15.19%

	hydrochloric acid
	0.53%
	0.50%
	0.53%
	0.55%
	0.50%

	passenger car use
	0.19%
	0.18%
	0.19%
	0.18%
	0.18%

	treatment of brake wear emissions 
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	treatment of tyre wear emissions
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	treatment of road wear emissions
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	Transport, combination truck
	0.40%
	0.33%
	0.40%
	0.44%
	0.33%






Table S17 Breakdown of operational GHG emissions in kg, to allow reader to use own climate change conversion factors.
	 
	Volume [kg]

	
	Petroleum derived diesel fuel
	Petroleum derived diesel fuel

	
	
	(A) 2012
	(B) 2020
	(A) 2012

	Carbon dioxide
	8.64×10-2
	1.68×10-1
	1.51×10-1
	6.60×10-2

	Carbon dioxide (aviation)
	0
	1.50×10-6
	2.20×10-6
	2.99×10-8

	Nitrogentriflouride
	8.26×10-19
	2.83×10-12
	4.79×10-12
	5.66×10-14

	Nitrous oxide (laughing gas)
	1.41×10-6
	1.02×10-5
	1.02×10-5
	7.43×10-6

	Sulphur hexafluoride
	4.47×10-10
	1.02×10-8
	1.02×10-8
	1.16×10-8

	1,1,1-Trichloroethane
	1.49×10-12
	7.50×10-12
	7.50×10-12
	1.33×10-11

	Carbon tetrachloride (tetrachloromethane)
	9.36×10-12
	2.77×10-9
	2.77×10-9
	3.26×10-9

	Chloromethane (methyl chloride)
	3.93×10-11
	1.99×10-10
	1.99×10-10
	3.51×10-10

	Dichloroethane (ethylene dichloride)
	1.41×10-10
	7.12×10-9
	7.12×10-9
	7.29×10-9

	Dichloromethane (methylene chloride)
	2.32×10-11
	3.76×10-10
	3.76×10-10
	5.64×10-10

	Halon (1211)
	9.03×10-12
	1.35×10-10
	1.35×10-10
	1.58×10-10

	Halon (1301)
	1.34×10-9
	1.29×10-10
	1.29×10-10
	1.61×10-10

	Methyl bromide
	4.93×10-17
	9.50×10-16
	9.50×10-16
	1.15×10-15

	Perfluoropentane
	3.13×10-12
	1.38×10-11
	1.38×10-11
	2.32×10-11

	R 11 (trichlorofluoromethane)
	4.08×10-17
	7.83×10-15
	7.92×10-15
	3.88×10-12

	R 113 (trichlorotrifluoroethane)
	6.62×10-12
	1.68×10-11
	1.68×10-11
	2.46×10-11

	R 114 (dichlorotetrafluoroethane)
	7.93×10-11
	3.75×10-10
	3.08×10-10
	4.33×10-10

	R 116 (hexafluoroethane)
	3.85×10-12
	6.03×10-11
	6.90×10-11
	5.07×10-9

	R 12 (dichlorodifluoromethane)
	1.32×10-13
	6.45×10-11
	6.45×10-11
	3.50×10-10

	R 124 (chlorotetrafluoroethane)
	6.62×10-12
	1.68×10-11
	1.68×10-11
	2.45×10-11

	R 125 (pentafluoroethane)
	0
	2.07×10-11
	3.53×10-11
	4.26×10-13

	R 13 (chlorotrifluoromethane)
	0
	3.21×10-16
	3.31×10-16
	6.41×10-18

	R 134a (tetrafluoroethane)
	1.55×10-11
	6.21×10-11
	7.10×10-11
	1.29×10-9

	R 143 (trifluoroethane)
	0.00×100
	1.85×10-11
	3.14×10-11
	3.81×10-13

	R 152a (difluoroethane)
	1.07×10-10
	4.03×10-10
	4.03×10-10
	1.14×10-7

	R 21 (Dichlorofluoromethane)
	2.65×10-17
	3.37×10-15
	3.37×10-15
	2.39×10-12

	R 22 (chlorodifluoromethane)
	1.93×10-10
	1.01×10-9
	1.01×10-9
	1.36×10-8

	R 23 (trifluoromethane)
	8.47×10-15
	1.44×10-10
	2.43×10-10
	7.65×10-10

	R 245fa
	0
	3.68×10-10
	6.26×10-10
	7.59×10-12

	R32 (difluoromethane)
	0
	3.10×10-12
	5.29×10-12
	6.41×10-14

	Tetrafluoromethane
	5.25×10-11
	7.18×10-10
	7.90×10-10
	1.98×10-8

	Trichloromethane (chloroform)
	7.94×10-12
	7.81×10-9
	7.81×10-9
	1.13×10-8

	Methane
	5.37×10-5
	4.67×10-4
	4.23×10-4
	2.97×10-4

	Methane (biotic)
	2.82×10-7
	1.48×10-5
	2.00×10-5
	4.04×10-6





Figure S1. Contribution of each stage (Growth, Harvesting, Processing and Use) to the total operational impact of each category. Data for IPCC AR5 GWP and selected ReCiPe 1.08 Hierarchist Mid Points for Scenario C.
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Table S18. Impacts per operational phase for Scenario C.
	Impact Category
	Phase

	
	Growth
	Harvesting
	Biodiesel production
	Use

	IPCC AR5

	GWP100, excl biogenic carbon [kg CO2eq]
	4.40×10-3
	1.77×10-1
	1.26×10-2
	3.76×10-4

	GWP20, excl biogenic carbon [kg CO2eq]
	5.65×10-3
	2.14×10-1
	1.47×10-2
	4.24×10-4

	GTP100, excl biogenic carbon [kg CO2eq]
	3.85×10-3
	1.60×10-1
	1.16×10-2
	3.13×10-4

	GTP50, excl biogenic carbon [kg CO2eq]
	4.06×10-3
	1.66×10-1
	1.20×10-2
	3.85×10-4

	GTP20, excl biogenic carbon [kg CO2eq]
	5.26×10-3
	2.03×10-1
	1.41×10-2
	4.26×10-4

	ReCiPe 1.08 Endpoint (H)

	Freshwater ecotoxicity [species.yr]
	6.38×10-12
	1.76×10-13
	5.15×10-12
	1.04×10-12

	Human toxicity [DALY]
	6.60×10-8
	2.03×10-9
	4.96×10-8
	1.13×10-8

	Marine ecotoxicity [species.yr]
	1.14×10-12
	2.89×10-14
	8.99×10-13
	1.90×10-13

	Terrestrial ecotoxicity [species.yr]
	1.08×10-11
	2.38×10-13
	6.57×10-12
	2.66×10-12

	ReCiPe 1.08 Midpoint (H)

	Agricultural land occupation [m2a]
	1.97×10-2
	1.40×10-4
	1.90×10-2
	6.24×10-4

	Climate change, excl biogenic carbon [kg CO2 eq]
	1.91×10-1
	4.29×10-3
	1.74×10-1
	1.24×10-2

	Climate change, incl biogenic carbon [kg CO2 eq]
	2.57×10-1
	4.23×10-3
	1.58×10-1
	1.24×10-2

	Fossil depletion [kg oil eq]
	5.30×10-2
	3.17×10-3
	4.58×10-2
	3.96×10-3

	Freshwater ecotoxicity [kg 1,4-DB eq]
	7.36×10-3
	2.04×10-4
	5.95×10-3
	1.21×10-3

	Freshwater eutrophication [kg P eq]
	4.31×10-5
	1.12×10-6
	3.51×10-5
	6.85×10-6

	Human toxicity [kg 1,4-DB eq]
	9.49×10-2
	2.92×10-3
	7.13×10-2
	1.62×10-2

	Ionising radiation [kg U235 eq]
	8.31×100
	3.62×10-1
	6.80×100
	1.15×100

	Marine ecotoxicity [kg 1,4-DB eq]
	6.24×10-3
	1.59×10-4
	4.93×10-3
	1.04×10-3

	Marine eutrophication [kg N eq]
	1.21×10-4
	1.00×10-6
	1.11×10-4
	4.97×10-6

	Metal depletion [kg Fe eq]
	1.21×10-2
	2.85×10-4
	8.48×10-3
	3.32×10-3

	Ozone depletion [kg CFC-11 eq]
	1.86×10-8
	1.28×10-9
	1.48×10-8
	2.56×10-9

	Particulate matter formation [kg PM10 eq]
	4.82×10-4
	9.36×10-6
	3.92×10-4
	3.13×10-5

	Photochemical oxidant formation [kg NMVOC]
	7.71×10-4
	1.91×10-5
	5.77×10-4
	5.42×10-5

	Terrestrial acidification [kg SO2 eq]
	1.40×10-3
	3.23×10-5
	1.23×10-3
	8.25×10-5

	Terrestrial ecotoxicity [kg 1,4-DB eq]
	7.16×10-5
	1.58×10-6
	4.34×10-5
	1.77×10-5

	Water depletion [m3]
	8.80×10-1
	9.35×10-3
	6.94×10-1
	1.77×10-1








Table S19 Contribution of each input to each impact category (IPCC AR5).
	Process
	ReCiPe 1.08 Endpoint (H) 

	
	Freshwater ecotoxicity [species.yr]
	Human toxicity [DALY]
	Marine ecotoxicity [species.yr]
	Terrestrial ecotoxicity [species.yr]

	Yeast extract
	40.82%
	37.26%
	39.04%
	18.91%

	Cobalt Chloride, 6-Hydrate
	0.00%
	0.00%
	0.00%
	0.00%

	Manganese(II) chloride tetrahydrate 
	0.00%
	0.00%
	0.00%
	0.00%

	Natural gas
	0.37%
	0.21%
	0.33%
	0.12%

	Sodium molybdate dihydrate 
	0.00%
	0.00%
	0.00%
	0.00%

	Sodium thiosulfate
	0.00%
	0.01%
	0.00%
	0.00%

	Potassium hydrogen phosphate 
	0.15%
	1.21%
	0.11%
	0.55%

	Zinc Chloride 
	0.00%
	0.00%
	0.00%
	0.00%

	diesel, low-sulfur 
	0.06%
	0.05%
	0.06%
	0.08%

	calcium chloride 
	0.01%
	0.01%
	0.01%
	0.01%

	citric acid 
	0.16%
	0.16%
	0.15%
	0.35%

	copper sulfate 
	0.04%
	0.26%
	0.05%
	0.05%

	EDTA 
	0.05%
	0.04%
	0.04%
	0.02%

	iron (III) chloride
	0.05%
	0.03%
	0.04%
	0.01%

	magnesium sulfate 
	0.00%
	0.00%
	0.00%
	0.00%

	methanol 
	0.94%
	1.10%
	0.73%
	0.62%

	phosphoric acid
	1.53%
	2.18%
	1.50%
	1.21%

	sodium hydroxide
	0.30%
	0.18%
	0.29%
	0.03%

	sodium hypochlorite
	1.33%
	0.90%
	1.28%
	0.19%

	sodium nitrate 
	0.42%
	0.36%
	0.41%
	0.13%

	solvent, organic 
	0.34%
	0.35%
	0.33%
	0.33%

	water, deionised
	11.27%
	6.75%
	10.89%
	1.79%

	zinc monosulfate 
	0.00%
	0.00%
	0.00%
	0.01%

	Photovoltaic electricity
	40.97%
	42.71%
	41.89%
	62.05%

	hydrochloric acid
	1.15%
	1.52%
	1.20%
	0.98%

	passenger car use
	0.01%
	1.61%
	0.27%
	2.00%

	treatment of brake wear emissions 
	0.02%
	2.99%
	1.30%
	7.90%

	treatment of tyre wear emissions
	0.03%
	0.12%
	0.07%
	2.65%

	treatment of road wear emissions
	0.00%
	0.00%
	0.00%
	0.00%

	Transport, combination truck
	0.00%
	0.00%
	0.00%
	0.00%





Table S20 Contribution of each input to each impact category (purely operational) (ReCiPe 1.08 Midpoint (H)) (first 8).
	Process
	ReCiPe 1.08 Midpoint (H) 

	
	Agricultural land occupation [m2a]
	Climate change, excl biogenic carbon [kg CO2 eq]
	Fossil depletion [kg oil eq]
	Freshwater ecotoxicity [kg 1,4-DB eq]
	Freshwater eutrophication [kg P eq]
	Human toxicity [kg 1,4-DB eq]
	Ionising radiation [kg U235 eq]
	Marine ecotoxicity [kg 1,4-DB eq]

	Yeast extract
	88.87%
	68.06%
	58.20%
	40.82%
	46.67%
	37.25%
	48.63%
	38.99%

	Cobalt Chloride, 6-Hydrate
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	Manganese(II) chloride tetrahydrate 
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	Natural gas
	0.02%
	0.21%
	1.25%
	0.37%
	0.13%
	0.21%
	0.23%
	0.33%

	Sodium molybdate dihydrate 
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	Sodium thiosulfate
	0.00%
	0.04%
	0.08%
	0.00%
	0.00%
	0.01%
	0.00%
	0.00%

	Potassium hydrogen phosphate 
	0.83%
	8.97%
	14.87%
	0.15%
	0.19%
	1.21%
	0.04%
	0.11%

	Zinc Chloride 
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	diesel, low-sulfur 
	0.01%
	0.07%
	0.54%
	0.06%
	0.04%
	0.05%
	0.08%
	0.06%

	calcium chloride 
	0.01%
	0.00%
	0.00%
	0.01%
	0.01%
	0.01%
	0.01%
	0.01%

	citric acid 
	0.21%
	0.09%
	0.08%
	0.16%
	0.12%
	0.16%
	0.11%
	0.15%

	copper sulfate 
	0.00%
	0.00%
	0.00%
	0.04%
	0.26%
	0.26%
	0.01%
	0.05%

	EDTA 
	0.01%
	0.02%
	0.03%
	0.05%
	0.03%
	0.04%
	0.04%
	0.04%

	iron (III) chloride
	0.01%
	0.01%
	0.01%
	0.05%
	0.03%
	0.03%
	0.03%
	0.04%

	magnesium sulfate 
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	methanol 
	0.05%
	0.93%
	3.51%
	0.94%
	0.64%
	1.09%
	0.55%
	0.73%

	phosphoric acid
	0.41%
	0.65%
	0.98%
	1.54%
	3.74%
	2.18%
	0.88%
	1.51%

	sodium hydroxide
	0.03%
	0.07%
	0.07%
	0.30%
	0.14%
	0.18%
	0.25%
	0.29%

	sodium hypochlorite
	0.23%
	0.37%
	0.36%
	1.32%
	0.76%
	0.90%
	1.10%
	1.27%

	sodium nitrate 
	0.09%
	0.47%
	0.27%
	0.42%
	0.33%
	0.36%
	0.38%
	0.41%

	solvent, organic 
	0.17%
	0.33%
	1.66%
	0.34%
	0.32%
	0.35%
	0.31%
	0.33%

	water, deionised
	0.98%
	2.74%
	2.63%
	11.26%
	5.08%
	6.75%
	9.36%
	10.85%

	zinc monosulfate 
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	Photovoltaic electricity
	7.65%
	15.80%
	14.85%
	40.97%
	39.87%
	42.75%
	34.47%
	41.92%

	hydrochloric acid
	0.42%
	0.53%
	0.60%
	1.15%
	1.62%
	1.52%
	3.52%
	1.20%

	passenger car use
	0.00%
	0.22%
	0.00%
	0.01%
	0.00%
	1.60%
	0.00%
	0.28%

	treatment of brake wear emissions 
	0.00%
	0.00%
	0.00%
	0.02%
	0.00%
	2.98%
	0.00%
	1.35%

	treatment of tyre wear emissions
	0.00%
	0.00%
	0.00%
	0.03%
	0.00%
	0.12%
	0.00%
	0.07%

	treatment of road wear emissions
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	Transport, combination truck
	0.00%
	0.41%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%




Table S21 Contribution of each input to each impact category (purely operational) (ReCiPe 1.08 Midpoint (H)) (second 8).
	Process
	ReCiPe 1.08 Midpoint (H) 

	
	Marine eutrophication [kg N eq]
	Metal depletion [kg Fe eq]
	Ozone depletion [kg CFC-11 eq]
	Particulate matter formation [kg PM10 eq]
	Photochemical oxidant formation [kg NMVOC]
	Terrestrial acidification [kg SO2 eq]
	Terrestrial ecotoxicity [kg 1,4-DB eq]
	Water depletion [m3]

	Yeast extract
	79.50%
	18.05%
	47.61%
	59.54%
	54.14%
	66.19%
	18.76%
	37.69%

	Cobalt Chloride, 6-Hydrate
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	Manganese(II) chloride tetrahydrate 
	0.00%
	0.13%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	Natural gas
	0.03%
	0.12%
	1.48%
	0.17%
	0.17%
	0.21%
	0.12%
	0.09%

	Sodium molybdate dihydrate 
	0.00%
	1.60%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	Sodium thiosulfate
	0.01%
	0.00%
	0.00%
	0.02%
	0.02%
	0.02%
	0.00%
	0.03%

	Potassium hydrogen phosphate 
	2.23%
	0.73%
	0.04%
	7.57%
	6.95%
	8.31%
	0.55%
	5.71%

	Zinc Chloride 
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	diesel, low-sulfur 
	0.02%
	0.04%
	0.83%
	0.07%
	0.11%
	0.08%
	0.08%
	0.02%

	calcium chloride 
	0.00%
	0.01%
	0.00%
	0.00%
	0.00%
	0.01%
	0.01%
	0.00%

	citric acid 
	0.15%
	0.09%
	0.15%
	0.08%
	0.07%
	0.08%
	0.36%
	0.05%

	copper sulfate 
	0.02%
	0.61%
	0.00%
	0.03%
	0.01%
	0.03%
	0.05%
	0.01%

	EDTA 
	0.11%
	0.03%
	0.05%
	0.02%
	0.02%
	0.02%
	0.02%
	0.01%

	iron (III) chloride
	0.00%
	0.04%
	0.05%
	0.01%
	0.01%
	0.01%
	0.01%
	0.01%

	magnesium sulfate 
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	methanol 
	0.17%
	0.70%
	1.75%
	0.89%
	0.98%
	1.22%
	0.62%
	0.19%

	phosphoric acid
	0.31%
	1.87%
	1.19%
	1.21%
	0.90%
	1.23%
	1.20%
	0.44%

	sodium hydroxide
	0.03%
	0.08%
	0.42%
	0.07%
	0.06%
	0.06%
	0.03%
	0.08%

	sodium hypochlorite
	0.15%
	0.76%
	1.72%
	0.35%
	0.33%
	0.32%
	0.19%
	0.36%

	sodium nitrate 
	1.94%
	0.47%
	0.25%
	0.24%
	0.26%
	0.27%
	0.13%
	0.13%

	solvent, organic 
	0.10%
	0.50%
	3.37%
	0.30%
	0.66%
	0.33%
	0.33%
	0.10%

	water, deionised
	0.98%
	3.84%
	11.74%
	2.60%
	2.25%
	2.23%
	1.79%
	3.35%

	zinc monosulfate 
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.01%
	0.00%

	Photovoltaic electricity
	10.21%
	68.96%
	26.61%
	15.83%
	16.30%
	14.18%
	62.26%
	51.05%

	hydrochloric acid
	0.27%
	1.36%
	2.72%
	0.44%
	0.44%
	0.45%
	0.98%
	0.66%

	passenger car use
	3.56%
	0.00%
	0.00%
	8.27%
	15.62%
	4.50%
	1.99%
	0.00%

	treatment of brake wear emissions 
	0.00%
	0.00%
	0.00%
	0.67%
	0.00%
	0.01%
	7.85%
	0.00%

	treatment of tyre wear emissions
	0.01%
	0.00%
	0.00%
	0.62%
	0.00%
	0.00%
	2.66%
	0.00%

	treatment of road wear emissions
	0.00%
	0.00%
	0.00%
	0.75%
	0.00%
	0.00%
	0.00%
	0.00%

	Transport, combination truck
	0.17%
	0.00%
	0.00%
	0.26%
	0.68%
	0.22%
	0.00%
	0.00%






Table S22 Sensitivity Analysis on Scenario A, variation of all variables by 5%, with table showing resultant percentage variation in the total operational impact categories. Impact Categories considered are AR5 IPCC excl. Biogenic.
	Variable
	GTP100
	GTP50
	GTP20
	GWP100
	GWP20

	
	kg CO2eq
	kg CO2eq
	kg CO2eq
	kg CO2eq
	kg CO2eq

	electricity
	3.27
	3.24
	3.11
	3.20
	3.08

	yeast extract
	1.39
	1.42
	1.54
	1.45
	1.57

	potassium hydrogen phosphate 
	0.19
	0.19
	0.19
	0.19
	0.19

	water
	0.06
	0.06
	0.06
	0.06
	0.06

	phosphoric acid
	0.01
	0.01
	0.01
	0.01
	0.01

	sodium nitrate 
	0.01
	0.01
	0.01
	0.01
	0.01

	sodium hypochlorite
	0.01
	0.01
	0.01
	0.01
	0.01

	solvent, organic 
	0.01
	0.01
	0.01
	0.01
	0.01

	sodium hydroxide
	0.00
	0.00
	0.00
	0.00
	0.00

	hydrochloric acid
	0.00
	0.00
	0.00
	0.00
	0.00

	EDTA 
	0.00
	0.00
	0.00
	0.00
	0.00

	copper sulfate 
	0.00
	0.00
	0.00
	0.00
	0.00

	calcium chloride 
	0.00
	0.00
	0.00
	0.00
	0.00

	iron (III) chloride
	0.00
	0.00
	0.00
	0.00
	0.00

	sodium molybdate dihydrate 
	0.00
	0.00
	0.00
	0.00
	0.00

	zinc monosulfate 
	0.00
	0.00
	0.00
	0.00
	0.00

	zinc sulfate heptahydrate
	0.00
	0.00
	0.00
	0.00
	0.00

	zinc chloride
	0.00
	0.00
	0.00
	0.00
	0.00

	magnesium sulfate 
	0.00
	0.00
	0.00
	0.00
	0.00

	cobalt chloride, 6-hydrate
	0.00
	0.00
	0.00
	0.00
	0.00

	copper (II) sulfate pentahydrate
	0.00
	0.00
	0.00
	0.00
	0.00

	manganese(II) chloride tetrahydrate 
	0.00
	0.00
	0.00
	0.00
	0.00

	glycerol
	0.00
	0.00
	0.00
	0.00
	0.00

	sodium thiosulfate
	0.00
	0.00
	0.00
	0.00
	0.00





Table S23 Sensitivity Analysis on Scenario A, variation of all variables by 5%, with table showing resultant variation in the percentage total operational impact categories. Impact Categories considered are ReCiPe(H) (2008) Midpoints.
	Variable
	Agricultural land occupation
	Climate change, excl biogenic carbon
	Fossil depletion
	Freshwater ecotoxicity
	Freshwater eutrophication
	Human toxicity
	Ionising radiation
	Marine ecotoxicity
	Marine eutrophication
	Metal depletion
	Ozone depletion
	Particulate matter formation
	Photochemical oxidant formation
	Terrestrial acidification
	Terrestrial ecotoxicity
	Water depletion (input)
	Water depletion (output)

	
	m2*a
	kg CO2 eq
	kg oil eq
	kg 1,4-DB eq
	kg P eq
	kg 1,4-DB eq
	kg U235 eq
	kg 1,4-DB eq
	kg N eq
	kg Fe eq
	kg CFC-11 eq
	kg PM10 eq
	kg NMVOC
	kg SO2 eq
	kg 1,4-DB eq
	m2*a
	m3

	electricity
	1.12
	3.21
	3.11
	0.12
	0.11
	0.52
	0.11
	0.06
	1.17
	1.61
	0.07
	1.68
	2.11
	1.81
	0.70
	4.89
	3.73

	yeast extract
	3.74
	1.44
	1.29
	3.37
	3.79
	2.91
	3.63
	3.31
	3.39
	1.98
	3.20
	2.35
	1.86
	2.46
	2.14
	0.00
	1.03

	potassium hydrogen phosphate 
	0.03
	0.19
	0.33
	0.01
	0.02
	0.09
	0.00
	0.01
	0.10
	0.08
	0.00
	0.30
	0.24
	0.31
	0.06
	0.10
	0.08

	water
	0.04
	0.06
	0.06
	0.93
	0.41
	0.53
	0.70
	0.92
	0.04
	0.42
	0.79
	0.10
	0.08
	0.08
	0.20
	0.00
	0.09

	phosphoric acid
	0.02
	0.01
	0.02
	0.12
	0.30
	0.17
	0.06
	0.13
	0.01
	0.20
	0.08
	0.05
	0.03
	0.04
	0.13
	0.00
	0.01

	sodium nitrate 
	0.00
	0.01
	0.01
	0.03
	0.03
	0.03
	0.03
	0.03
	0.08
	0.05
	0.02
	0.01
	0.01
	0.01
	0.02
	0.00
	0.00

	sodium hypochlorite
	0.01
	0.01
	0.01
	0.11
	0.06
	0.07
	0.08
	0.11
	0.01
	0.08
	0.11
	0.01
	0.01
	0.01
	0.02
	0.00
	0.01

	solvent, organic 
	0.01
	0.01
	0.04
	0.03
	0.03
	0.03
	0.02
	0.03
	0.00
	0.05
	0.23
	0.01
	0.02
	0.01
	0.04
	0.00
	0.00

	sodium hydroxide
	0.00
	0.00
	0.00
	0.02
	0.01
	0.01
	0.01
	0.02
	0.00
	0.01
	0.02
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	hydrochloric acid
	0.00
	0.00
	0.00
	0.01
	0.01
	0.01
	0.02
	0.01
	0.00
	0.01
	0.01
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00

	EDTA 
	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
	0.00
	0.00

	copper sulfate 
	0.00
	0.00
	0.00
	0.00
	0.02
	0.02
	0.00
	0.00
	0.00
	0.07
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00

	calcium chloride 
	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
	0.00
	0.00

	iron (III) chloride
	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
	0.00
	0.00

	sodium molybdate dihydrate 
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.17
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	zinc monosulfate 
	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
	0.00
	0.00

	zinc sulfate heptahydrate
	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
	0.00
	0.00

	zinc chloride
	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
	0.00
	0.00

	magnesium sulfate 
	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
	0.00
	0.00

	cobalt chloride, 6-hydrate
	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
	0.00
	0.00

	copper (II) sulfate pentahydrate
	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
	0.00
	0.00

	manganese(II) chloride tetrahydrate 
	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
	0.00
	0.00

	glycerol
	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
	0.00
	0.00

	sodium thiosulfate
	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
	0.00
	0.00




Table S24 Sensitivity Analysis on Scenario B, variation of all variables by 5%, with table showing resultant percentage variation in the total operational impact categories. Impact Categories considered are AR5 IPCC excl. Biogenic.
	Variable
	GTP100
	GTP50
	GTP20
	GWP100
	GWP20

	
	kg CO2eq
	kg CO2eq
	kg CO2eq
	kg CO2eq
	kg CO2eq

	electricity
	3.08
	3.06
	2.88
	3.01
	2.88

	yeast extract
	1.53
	1.56
	1.73
	1.60
	1.73

	potassium hydrogen phosphate 
	0.21
	0.21
	0.21
	0.21
	0.21

	water
	0.06
	0.06
	0.06
	0.06
	0.06

	phosphoric acid
	0.02
	0.02
	0.01
	0.01
	0.01

	sodium nitrate 
	0.01
	0.01
	0.01
	0.01
	0.01

	sodium hypochlorite
	0.01
	0.01
	0.01
	0.01
	0.01

	solvent, organic 
	0.01
	0.01
	0.01
	0.01
	0.01

	sodium hydroxide
	0.00
	0.00
	0.00
	0.00
	0.00

	hydrochloric acid
	0.00
	0.00
	0.00
	0.00
	0.00

	EDTA 
	0.00
	0.00
	0.00
	0.00
	0.00

	copper sulfate 
	0.00
	0.00
	0.00
	0.00
	0.00

	calcium chloride 
	0.00
	0.00
	0.00
	0.00
	0.00

	iron (III) chloride
	0.00
	0.00
	0.00
	0.00
	0.00

	sodium molybdate dihydrate 
	0.00
	0.00
	0.00
	0.00
	0.00

	zinc monosulfate 
	0.00
	0.00
	0.00
	0.00
	0.00

	zinc sulfate heptahydrate
	0.00
	0.00
	0.00
	0.00
	0.00

	zinc chloride
	0.00
	0.00
	0.00
	0.00
	0.00

	magnesium sulfate 
	0.00
	0.00
	0.00
	0.00
	0.00

	cobalt chloride, 6-hydrate
	0.00
	0.00
	0.00
	0.00
	0.00

	copper (II) sulfate pentahydrate
	0.00
	0.00
	0.00
	0.00
	0.00

	manganese(II) chloride tetrahydrate 
	0.00
	0.00
	0.00
	0.00
	0.00

	glycerol
	0.00
	0.00
	0.00
	0.00
	0.00

	sodium thiosulfate
	0.00
	0.00
	0.00
	0.00
	0.00





Table S25 Sensitivity Analysis on Scenario B, variation of all variables by 5%, with table showing resultant variation in the percentage total operational impact categories. Impact Categories considered are ReCiPe(H) (2008) Midpoints.
	Variable
	Agricultural land occupation
	Climate change, excl biogenic carbon
	Fossil depletion
	Freshwater ecotoxicity
	Freshwater eutrophication
	Human toxicity
	Ionising radiation
	Marine ecotoxicity
	Marine eutrophication
	Metal depletion
	Ozone depletion
	Particulate matter formation
	Photochemical oxidant formation
	Terrestrial acidification
	Terrestrial ecotoxicity
	Water depletion (input)
	Water depletion (output)

	
	m2*a
	kg CO2 eq
	kg oil eq
	kg 1,4-DB eq
	kg P eq
	kg 1,4-DB eq
	kg U235 eq
	kg 1,4-DB eq
	kg N eq
	kg Fe eq
	kg CFC-11 eq
	kg PM10 eq
	kg NMVOC
	kg SO2 eq
	kg 1,4-DB eq
	m2*a
	m3

	electricity
	0.00
	3.03
	0.00
	0.12
	0.16
	0.57
	0.05
	0.07
	0.00
	0.02
	1.68
	2.08
	1.81
	0.71
	0.00
	4.84
	0.00

	yeast extract
	0.00
	1.59
	0.00
	3.38
	3.75
	2.88
	3.67
	3.31
	0.00
	3.23
	2.35
	1.89
	2.45
	2.13
	0.00
	0.00
	0.00

	potassium hydrogen phosphate 
	0.00
	0.21
	0.00
	0.01
	0.02
	0.09
	0.00
	0.01
	0.00
	0.00
	0.30
	0.24
	0.31
	0.06
	0.00
	0.16
	0.00

	water
	0.00
	0.06
	0.00
	0.93
	0.41
	0.52
	0.71
	0.92
	0.00
	0.80
	0.10
	0.08
	0.08
	0.20
	0.00
	0.00
	0.00

	phosphoric acid
	0.00
	0.01
	0.00
	0.12
	0.30
	0.17
	0.07
	0.13
	0.00
	0.08
	0.05
	0.03
	0.04
	0.13
	0.00
	0.00
	0.00

	sodium nitrate 
	0.00
	0.01
	0.00
	0.03
	0.03
	0.03
	0.03
	0.03
	0.00
	0.02
	0.01
	0.01
	0.01
	0.02
	0.00
	0.00
	0.00

	sodium hypochlorite
	0.00
	0.01
	0.00
	0.11
	0.06
	0.07
	0.08
	0.11
	0.00
	0.12
	0.01
	0.01
	0.01
	0.02
	0.00
	0.00
	0.00

	solvent, organic 
	0.00
	0.01
	0.00
	0.03
	0.03
	0.03
	0.02
	0.03
	0.00
	0.23
	0.01
	0.02
	0.01
	0.04
	0.00
	0.00
	0.00

	sodium hydroxide
	0.00
	0.00
	0.00
	0.02
	0.01
	0.01
	0.01
	0.02
	0.00
	0.02
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	hydrochloric acid
	0.00
	0.00
	0.00
	0.01
	0.01
	0.01
	0.02
	0.01
	0.00
	0.01
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00

	EDTA 
	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
	0.00
	0.00

	copper sulfate 
	0.00
	0.00
	0.00
	0.00
	0.02
	0.02
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00

	calcium chloride 
	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
	0.00
	0.00

	iron (III) chloride
	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
	0.00
	0.00

	sodium molybdate dihydrate 
	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
	0.00
	0.00

	zinc monosulfate 
	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
	0.00
	0.00

	zinc sulfate heptahydrate
	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
	0.00
	0.00

	zinc chloride
	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
	0.00
	0.00

	magnesium sulfate 
	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
	0.00
	0.00

	cobalt chloride, 6-hydrate
	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
	0.00
	0.00

	copper (II) sulfate pentahydrate
	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
	0.00
	0.00

	manganese(II) chloride tetrahydrate 
	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
	0.00
	0.00

	glycerol
	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
	0.00
	0.00

	sodium thiosulfate
	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
	0.00
	0.00






Table S26 Sensitivity Analysis on Scenario C, variation of all variables by 5%, with table showing resultant percentage variation in the total operational impact categories. Impact Categories considered are AR5 IPCC excl. Biogenic.
	Variable
	GTP100
	GTP50
	GTP20
	GWP100
	GWP20

	
	kg CO2 eq
	kg CO2 eq
	kg CO2 eq
	kg CO2 eq
	kg CO2 eq

	electricity
	0.79
	0.78
	0.75
	0.77
	0.74

	yeast extract
	3.39
	3.40
	3.47
	3.42
	3.49

	potassium hydrogen phosphate 
	0.60
	0.59
	0.56
	0.58
	0.55

	water
	0.00
	0.00
	0.00
	0.00
	0.00

	phosphoric acid
	0.03
	0.03
	0.03
	0.03
	0.03

	sodium nitrate 
	0.02
	0.02
	0.02
	0.02
	0.02

	sodium hypochlorite
	0.02
	0.02
	0.02
	0.02
	0.02

	solvent, organic 
	0.00
	0.00
	0.00
	0.00
	0.00

	sodium hydroxide
	0.00
	0.00
	0.00
	0.00
	0.00

	hydrochloric acid
	0.00
	0.00
	0.00
	0.00
	0.00

	EDTA 
	0.00
	0.00
	0.00
	0.00
	0.00

	copper sulfate 
	0.00
	0.00
	0.00
	0.00
	0.00

	calcium chloride 
	0.00
	0.00
	0.00
	0.00
	0.00

	iron (III) chloride
	0.00
	0.00
	0.00
	0.00
	0.00

	sodium molybdate dihydrate 
	0.00
	0.00
	0.00
	0.00
	0.00

	zinc monosulfate 
	0.00
	0.00
	0.00
	0.00
	0.00

	zinc sulfate heptahydrate
	0.00
	0.00
	0.00
	0.00
	0.00

	zinc chloride
	0.00
	0.00
	0.00
	0.00
	0.00

	magnesium sulfate 
	0.00
	0.00
	0.00
	0.00
	0.00

	cobalt chloride, 6-hydrate
	0.00
	0.00
	0.00
	0.00
	0.00

	copper (II) sulfate pentahydrate
	0.00
	0.00
	0.00
	0.00
	0.00

	manganese(II) chloride tetrahydrate 
	0.00
	0.00
	0.00
	0.00
	0.00

	glycerol
	0.00
	0.00
	0.00
	0.00
	0.00

	sodium thiosulfate
	0.02
	0.02
	0.02
	0.02
	0.02





Table S27 Sensitivity Analysis on Scenario C, variation of all variables by 5%, with table showing resultant variation in the percentage total operational impact categories. Impact Categories considered are ReCiPe(H) (2008) Midpoints.
	Variable
	Agricultural land occupation
	Climate change, excl biogenic carbon
	Fossil depletion
	Freshwater ecotoxicity
	Freshwater eutrophication
	Human toxicity
	Ionising radiation
	Marine ecotoxicity
	Marine eutrophication
	Metal depletion
	Ozone depletion
	Particulate matter formation
	Photochemical oxidant formation
	Terrestrial acidification
	Terrestrial ecotoxicity
	Water depletion (input)
	Water depletion (output)

	
	m2*a
	kg CO2 eq
	kg oil eq
	kg 1,4-DB eq
	kg P eq
	kg 1,4-DB eq
	kg U235 eq
	kg 1,4-DB eq
	kg N eq
	kg Fe eq
	kg CFC-11 eq
	kg PM10 eq
	kg NMVOC
	kg SO2 eq
	kg 1,4-DB eq
	m2*a
	m3

	electricity
	0.00
	0.77
	0.00
	2.01
	1.96
	2.11
	1.69
	2.06
	0.50
	0.00
	0.00
	1.30
	0.77
	0.80
	0.69
	3.08
	0.00

	yeast extract
	0.00
	3.42
	0.00
	2.06
	2.36
	1.88
	2.45
	1.97
	3.99
	0.00
	0.00
	2.40
	2.99
	2.72
	3.32
	0.95
	0.00

	potassium hydrogen phosphate 
	0.00
	0.58
	0.00
	0.56
	0.26
	0.39
	0.46
	0.54
	0.16
	0.00
	0.00
	0.57
	0.51
	0.46
	0.52
	0.12
	0.00

	water
	0.00
	0.00
	0.00
	0.02
	0.01
	0.01
	0.02
	0.02
	0.00
	0.00
	0.00
	0.02
	0.00
	0.00
	0.00
	0.00
	0.00

	phosphoric acid
	0.00
	0.03
	0.00
	0.08
	0.19
	0.11
	0.04
	0.07
	0.02
	0.00
	0.00
	0.06
	0.06
	0.04
	0.06
	0.06
	0.00

	sodium nitrate 
	0.00
	0.02
	0.00
	0.02
	0.02
	0.02
	0.02
	0.02
	0.10
	0.00
	0.00
	0.01
	0.01
	0.01
	0.01
	0.01
	0.00

	sodium hypochlorite
	0.00
	0.02
	0.00
	0.07
	0.04
	0.05
	0.06
	0.06
	0.01
	0.00
	0.00
	0.09
	0.02
	0.02
	0.02
	0.01
	0.00

	solvent, organic 
	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
	0.00
	0.00

	sodium hydroxide
	0.00
	0.00
	0.00
	0.01
	0.01
	0.01
	0.01
	0.01
	0.00
	0.00
	0.00
	0.02
	0.00
	0.00
	0.00
	0.00
	0.00

	hydrochloric acid
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00

	EDTA 
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	copper sulfate 
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	calcium chloride 
	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
	0.00
	0.00

	iron (III) chloride
	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
	0.00
	0.00

	sodium molybdate dihydrate 
	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
	0.00
	0.00

	zinc monosulfate 
	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
	0.00
	0.00

	zinc sulfate heptahydrate
	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
	0.00
	0.00

	zinc chloride
	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
	0.00
	0.00

	magnesium sulfate 
	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
	0.00
	0.00

	cobalt chloride, 6-hydrate
	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
	0.00
	0.00

	copper (II) sulfate pentahydrate
	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
	0.00
	0.00

	manganese(II) chloride tetrahydrate 
	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
	0.00
	0.00

	glycerol
	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
	0.00
	0.00

	sodium thiosulfate
	0.00
	0.02
	0.00
	0.02
	0.02
	0.02
	0.02
	0.02
	0.01
	0.00
	0.00
	0.17
	0.01
	0.03
	0.02
	0.02
	0.00
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