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Figure 1: Comparison of European location-based market for electricity mixes and residual electricity mixes on high voltage
level as included in ecoinvent 3.9.1; The residual mix for Austria corresponds to the European average residual mix, based

on (Association of Issuing Bodies 2023; Wernet et al. 2016)
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Figure 2: Sankey diagrams of the GWP 100 results for silicon production, metallurgical grade (NO) using both the original

ecoincent database (a) and the modified databased with residual electricity mixes as default (b)
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Figure 3: Non-European processes categorized by relative change in GWP 100 and the number of processes per category



IPCC 2021 - global warming potential (GWP100)
Activity Coverage: 5386 of 14476 (37%); Regional Coverage: non-Europe;

Blue: European Electricity
Relative Change per ISIC Category Yellow: Non-European Electricity

Extraction of peat (9)

Forging, pressing, stamping and roll-forming of metal; powder metallurgy (78)
Installation of industrial machinery and equipment (32)

Manufacture of electronic components and boards (174)

Wired telecommunications activities (12)

Extraction of salt (6)

Manufacture of communication equipment (8)

Growing of other tree and bush fruits and nuts (14)

Plumbing, heat and air-conditioning installation (35)

Cutting, shaping and finishing of stone (6)

Maintenance and repair of motor vehicles (14)

Manufacture of other general-purpose machinery (70)

Treatment and coating of metals; machining (210)

Photocopying, document preparation and other specialized office support activities (58)
Manufacture of bodies (coachwork) for motor vehicles; manufacture of trailers and semi-trailers (16)
Urban and suburban passenger land transport (10)

Sale, maintenance and repair of motorcycles and related parts and accessories (6)
Manufacture of machinery for mining, quarrying and construction (8)

Manufacture of computers and peripheral equipment (32)

Treatment and disposal of hazardous waste (278)

Electric power generation, transmission and distribution (2,475)

Manufacture of pesticides and other agrochemical products (103)

Manufacture of basic precious and other non-ferrous metals (373)

Manufacture of electric motors, generators, transformers and electricity distribution and control apparatus (45)
Manufacture of plastics products (74)

Manufacture of man-made fibres (10)

Manufacture of builders' carpentry and joinery (21)

Manufacture of metal-forming machinery and machine tools (6)

Manufacture of basic chemicals (1,198)

Manufacture of other textiles n.e.c. (5)

Average across
all activities
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Figure 4: Relative change in GWP 100 (left) and ratio of European electricity consumption from total electricity consumption (right), displaying the average change over all 14,476 non-European

processes (purple vertical line) and the change per ISIC category for the 30 ISIC categories with the most pronounced changes



ReCiPe 2016 v1.0 - acidification: terrestrial
Activity Coverage: 2922 of 6762 (43%); Regional Coverage: Europe;

Blue: European Electricity
Relative Change per ISIC Category Yellow: Non-European Electricity

Support activities for other mining and quarrying (7)

Electric power generation, transmission and distribution (1,251)

Passenger rail transport, interurban (10)

Manufacture of basic iron and steel (28)

Water collection, treatment and supply (35)

Repair of transport equipment, except motor vehicles (7)

Freight rail transport (12)

Forging, pressing, stamping and roll-forming of metal; powder metallurgy (39)
Extraction of crude petroleum and natural gas (18)

Manufacture of electronic components and boards (15)

Construction of roads and railways (9)

Sewerage (63)

Manufacture of refractory products (5)

Manufacture of other fabricated metal products; metalworking service activities (15)
Manufacture of plastics products (32)

Manufacture of gas; distribution of gaseous fuels through mains (118)
Manufacture of machinery for mining, quarrying and construction (5)
Manufacture of pulp, paper and paperboard (60)

Treatment and coating of metals; machining (91)

Manufacture of basic precious and other non-ferrous metals (73)

Mining of chemical and fertilizer minerals (10)

Maintenance and repair of motor vehicles (8)

Wired telecommunications activities (6)

Manufacture of veneer sheets and wood-based panels (68)

Manufacture of basic chemicals (541)

Construction of utility projects (83)

Manufacture of glass and glass products (22)

Photocopying, document preparation and other specialized office support activities (38)
Sawmilling and planing of wood (243)

Mining of other non-ferrous metal ores (10)

Average across
all activities
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Figure 5: Relative change in terrestrial acidification (left) and ratio of European electricity consumption from total electricity consumption (right), displaying the average change over all 6,762

European processes (purple vertical line) and the change per ISIC category for the 30 ISIC categories with the most pronounced changes



ReCiPe 2016 v1.0 - acidification: terrestrial
Activity Coverage: 5317 of 14476 (36%); Regional Coverage: non-Europe;

Blue: European Electricity
Relative Change per ISIC Category Yellow: Non-European Electricity

Extraction of peat (9) 1 q

Treatment and disposal of hazardous waste (278) R

Electric power generation, transmission and distribution (2,475) R

Forging, pressing, stamping and roll-forming of metal; powder metallurgy (78) T 1
Installation of industrial machinery and equipment (32) E

Manufacture of electronic components and boards (174) R

Sale, maintenance and repair of motorcycles and related parts and accessories (6) 1 q
Wired telecommunications activities (12) 1 E

Manufacture of gas; distribution of gaseous fuels through mains (137) E

Cutting, shaping and finishing of stone (6) b

Manufacture of bodies (coachwork) for motor vehicles; manufacture of trailers and semi-trailers (16) E
Manufacture of machinery for mining, quarrying and construction (8) E

Maintenance and repair of motor vehicles (14) 1

Manufacture of plastics products (74) E

Urban and suburban passenger land transport (10) 1 E

Extraction of salt (6) 1

Photocopying, document preparation and other specialized office support activities (58) 1 E
Treatment and coating of metals; machining (210) R

Processing and preserving of meat (6) E

Manufacture of other textiles n.e.c. (5) 1 1

Manufacture of communication equipment (8) 1 R

Building of ships and floating structures (20) 1 E

Support activities for petroleum and natural gas extraction (6) 1 1

Other transportation support activities (11) E

Manufacture of refractory products (11) R

Manufacture of furniture (6) 1

Manufacture of basic chemicals (1,198) 4 R

Manufacture of basic precious and other non-ferrous metals (373) A R

Manufacture of agricultural and forestry machinery (32) 4 verage across

Repair of transport equipment, except motor vehicles (38) all activities E
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Figure 6: Relative change in terrestrial acidification and ratio of European electricity consumption from total electricity consumption (right), displaying the average change over all 14,476 non-

European processes (purple vertical line) and the change per ISIC category for the 30 ISIC categories with the most pronounced changes
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Extraction of crude petroleum and natural gas (18
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Manufacture of other fabricated metal products; metalworking service activities (15)
Mining of chemical and fertilizer minerals (10)

Construction of roads and railways (9)

Manufacture of basic chemicals (541)

Manufacture of plastics products (32)

Manufacture of builders' carpentry and joinery (5)

Manufacture of pesticides and other agrochemical products (45)

Freight rail transport (12)

Manufacture of clay building materials (7)

Maintenance and repair of motor vehicles (8)

Manufacture of fertilizers and nitrogen compounds (51)

Treatment and coating of metals; machining (91)

Manufacture of machinery for mining, quarrying and construction (5)
Manufacture of paints, varnishes and similar coatings, printing ink and mastics (20)
Manufacture of plastics and synthetic rubber in primary forms (91)
Manufacture of refined petroleum products (104)
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Figure 7: Relative change in freshwater eutrophication (left) and ratio of European electric

European processes (purple vertical line) and the change per ISIC category for the 30 ISIC

ReCiPe 2016 v1.0 - eutrophication: freshwater
Activity Coverage: 2831 of 6762 (41%); Regional Coverage: Europe;

Blue: European Electricity
Yellow: Non-European Electricity
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ReCiPe 2016 v1.0 - eutrophication: freshwater
Activity Coverage: 1442 of 14476 (9%); Regional Coverage: non-Europe;

Blue: European Electricity
Relative Change per ISIC Category Yellow: Non-European Electricity

Extraction of peat (9)

Inland freight water transport (10)

Forging, pressing, stamping and roll-forming of metal; powder metallurgy (78)
Sale, maintenance and repair of motorcycles and related parts and accessories (6)
Passenger air transport (26)

Cutting, shaping and finishing of stone (6)

Manufacture of plastics products (74)

Freight air transport (6)

Manufacture of chemicals and chemical products (9)

Manufacture of refractory products (11)

Installation of industrial machinery and equipment (32)

Maintenance and repair of motor vehicles (14)

Manufacture of basic chemicals, fertilizers and nitrogen compounds, plastics and synthetic rubber in primary forms (5)
Remediation activities and other waste management services (16)
Manufacture of man-made fibres (10)

Treatment and disposal of hazardous waste (278)

Manufacture of gas; distribution of gaseous fuels through mains (137)
Manufacture of electronic components and boards (174)

Urban and suburban passenger land transport (10)

Collection of non-hazardous waste (19)

Site preparation (32)

Manufacture of builders' carpentry and joinery (21)

Extraction of salt (6)

Manufacture of other textiles n.e.c. (5)

Wired telecommunications activities (12)

Manufacture of pesticides and other agrochemical products (103)

Electricity, gas, steam and air conditioning supply (9)

Manufacture of clay building materials (18)

Manufacture of glass and glass products (39)

Materials recovery (267)
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Figure 8: Relative change in freshwater eutrophication and ratio of European electricity consumption from total electricity consumption (right), displaying the average change over all 14,476

non-European processes (purple vertical line) and the change per ISIC category for the 30 ISIC categories with the most pronounced changes



Support activities for other mining and quarrying (7)

Wired telecommunications activities (6)

Plumbing, heat and air-conditioning installation (22)

Post-harvest crop activities (10)

Electric power generation, transmission and distribution (1,251)
Water collection, treatment and supply (35)

Mining of other non-ferrous metal ores (10)

Manufacture of refractory products (5)

Passenger rail transport, interurban (10)

Construction of roads and railways (9)

Manufacture of clay building materials (7)

Manufacture of gas; distribution of gaseous fuels through mains (118)
Repair of transport equipment, except motor vehicles (7)

Quarrying of stone, sand and clay (35)

Freight rail transport (12)

Extraction of crude petroleum and natural gas (18)

Manufacture of veneer sheets and wood-based panels (68)

Mining of chemical and fertilizer minerals (10)

Manufacture of plastics products (32)

Manufacture of glass and glass products (22)

Maintenance and repair of motor vehicles (8)

Electricity, gas, steam and air conditioning supply (8)

Manufacture of basic chemicals (541)

Manufacture of electronic components and boards (15)

Forging, pressing, stamping and roll-forming of metal; powder metallurgy (39)
Manufacture of other fabricated metal products; metalworking service activities (15)
Steam and air conditioning supply (247)

Manufacture of agricultural and forestry machinery (6)

Manufacture of machinery for mining, quarrying and construction (5)
Manufacture of articles of concrete, cement and plaster (65)

Figure 9: Relative change in marine eutrophication (left) and ratio of European electricity

ReCiPe 2016 v1.0 - eutrophication: marine
Activity Coverage: 2643 of 6762 (39%); Regional Coverage: Europe;

Blue: European Electricity
Yellow: Non-European Electricity

Relative Change per ISIC Category

Average across
all activities
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consumption from total electricity consumption (right), displaying the average change over all 6,762

European processes (purple vertical line) and the change per ISIC category for the 30 ISIC categories with the most pronounced changes



ReCiPe 2016 v1.0 - eutrophication: marine
Activity Coverage: 4802 of 14476 (33%); Regional Coverage: non-Europe;

Blue: European Electricity
Relative Change per ISIC Category Yellow: Non-European Electricity
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Manufacture of machinery for mining, quarrying and construction (8
Plumbing, heat and air-conditioning installation (35

Sale, maintenance and repair of motorcycles and related parts and accessories (6
Urban and suburban passenger land transport (10) E

Maintenance and repair of motor vehicles (14) - b

Forging, pressing, stamping and roll-forming of metal; powder metallurgy (78) k
Manufacture of plastics products (74) E

Manufacture of other general-purpose machinery (70) 4 k
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Inland freight water transport (10) 1 1

Manufacture of communication equipment (8) 1 k
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Treatment and disposal of hazardous waste (278)

Support activities for petroleum and natural gas extraction (6)
Manufacture of basic chemicals (1,198)

Construction of roads and railways (14)

Manufacture of other pumps, compressors, taps and valves (6) - E
Manufacture of glass and glass products (39) 1 k

Manufacture of builders' carpentry and joinery (21) 1 k
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Figure 10: Relative change in marine eutrophication and ratio of European electricity consumption from total electricity consumption (right), displaying the average change over all 14,476 non-

European processes (purple vertical line) and the change per ISIC category for the 30 ISIC categories with the most pronounced changes
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ReCiPe 2016 v1.0 - ozone depletion
Activity Coverage: 2636 of 6762 (38%); Regional Coverage: Europe;

Blue: European Electricity
Relative Change per ISIC Category Yellow: Non-European Electricity

Support activities for other mining and quarrying (7)

Wired telecommunications activities (6)

Water collection, treatment and supply (35)

Forging, pressing, stamping and roll-forming of metal; powder metallurgy (39)
Plumbing, heat and air-conditioning installation (22)

Passenger rail transport, interurban (10)

Construction of roads and railways (9)

Post-harvest crop activities (10)

Manufacture of other fabricated metal products; metalworking service activities (15)
Maintenance and repair of motor vehicles (8)

Manufacture of electronic components and boards (15)

Electric power generation, transmission and distribution (1,251)

Repair of transport equipment, except motor vehicles (7)

Manufacture of refractory products (5)

Photocopying, document preparation and other specialized office support activities (38)
Freight rail transport (12)

Treatment and coating of metals; machining (91)

Manufacture of machinery for mining, quarrying and construction (5)
Manufacture of glass and glass products (22)

Mining of chemical and fertilizer minerals (10)

Manufacture of plastics products (32)

Manufacture of basic iron and steel (28)

Manufacture of basic chemicals (541)

Manufacture of pulp, paper and paperboard (60)

Construction of utility projects (83)

Manufacture of cement, lime and plaster (125)

Manufacture of articles of concrete, cement and plaster (65)

Manufacture of clay building materials (7)

Manufacture of basic precious and other non-ferrous metals (73)

Manufacture of builders' carpentry and joinery (5)

Average across
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Figure 11: Relative change in ozone depletion (left) and ratio of European electricity consumption from total electricity consumption (right), displaying the average change over all 6,762 European

processes (purple vertical line) and the change per ISIC category for the 30 ISIC categories with the most pronounced changes
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ReCiPe 2016 v1.0 - ozone depletion

Activity Coverage: 1265 of 14476 (8%); Regional Coverage: non-Europe;

Blue: European Electricity
Relative Change per ISIC Category Yellow: Non-European Electricity

Extraction of peat (9)

Forging, pressing, stamping and roll-forming of metal; powder metallurgy (78)

Installation of industrial machinery and equipment (32)

Sale, maintenance and repair of motorcycles and related parts and accessories (6)

Manufacture of electronic components and boards (174)

Wired telecommunications activities (12)

Maintenance and repair of motor vehicles (14)

Extraction of salt (6)

Manufacture of machinery for mining, quarrying and construction (8)

Plumbing, heat and air-conditioning installation (35)

Treatment and disposal of hazardous waste (278)

Manufacture of plastics products (74)

Manufacture of bodies (coachwork) for motor vehicles; manufacture of trailers and semi-trailers (16)
Urban and suburban passenger land transport (10)

Cutting, shaping and finishing of stone (6)

Manufacture of other general-purpose machinery (70)

Treatment and coating of metals; machining (210)

Manufacture of agricultural and forestry machinery (32)

Manufacture of other textiles n.e.c. (5)

Building of ships and floating structures (20)

Manufacture of structural metal products (9)

Manufacture of communication equipment (8)

Other transportation support activities (11)

Manufacture of motorcycles (8)

Manufacture of refractory products (11)

Photocopying, document preparation and other specialized office support activities (58)
Manufacture of basic chemicals, fertilizers and nitrogen compounds, plastics and synthetic rubber in primary forms (5)
Manufacture of chemicals and chemical products (9)

Manufacture of electric motors, generators, transformers and electricity distribution and control apparatus (45)
Manufacture of other pumps, compressors, taps and valves (6)
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Figure 12: Relative change in ozone depletion and ratio of European electricity consumption from total electricity consumption (right), displaying the average change over all 14,476 non-

European processes (purple vertical line) and the change per ISIC category for the 30 ISIC categories with the most pronounced changes
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ReCiPe 2016 v1.0 - particulate matter formation
Activity Coverage: 2686 of 6762 (39%); Regional Coverage: Europe;

Blue: European Electricity
Relative Change per ISIC Category Yellow: Non-European Electricity

Support activities for other mining and quarrying (7)

Electric power generation, transmission and distribution (1,251)

Passenger rail transport, interurban (10)

Manufacture of basic iron and steel (28)

Water collection, treatment and supply (35)

Freight rail transport (12)

Extraction of crude petroleum and natural gas (18)

Repair of transport equipment, except motor vehicles (7)

Forging, pressing, stamping and roll-forming of metal; powder metallurgy (39)
Manufacture of electronic components and boards (15)

Manufacture of other fabricated metal products; metalworking service activities (15)
Construction of roads and railways (9)

Manufacture of refractory products (5)

Manufacture of plastics products (32)

Manufacture of pulp, paper and paperboard (60)

Manufacture of machinery for mining, quarrying and construction (5)
Manufacture of gas; distribution of gaseous fuels through mains (118)

Mining of chemical and fertilizer minerals (10)

Treatment and coating of metals; machining (91)

Manufacture of basic chemicals (541)

Manufacture of basic precious and other non-ferrous metals (73)

Maintenance and repair of motor vehicles (8)

Manufacture of glass and glass products (22)

Mining of other non-ferrous metal ores (10)

Sewerage (63)

Photocopying, document preparation and other specialized office support activities (38)
Manufacture of veneer sheets and wood-based panels (68)

Construction of utility projects (83)

Extraction of natural gas (8)

Manufacture of builders' carpentry and joinery (5)

Average across
all activities
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Figure 13: Relative change in particulate matter formation (left) and ratio of European electricity consumption from total electricity consumption (right), displaying the average change over all

6,762 European processes (purple vertical line) and the change per ISIC category for the 30 ISIC categories with the most pronounced changes
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ReCiPe 2016 v1.0 - particulate matter formation
Activity Coverage: 5094 of 14476 (35%); Regional Coverage: non-Europe;

Blue: European Electricity

Relative Change per ISIC Category Yellow: Non-European Electricity

Extraction of peat (9)

Treatment and disposal of hazardous waste (278)

Electric power generation, transmission and distribution (2,475)

Forging, pressing, stamping and roll-forming of metal; powder metallurgy (78) 1
Installation of industrial machinery and equipment (32)

Manufacture of gas; distribution of gaseous fuels through mains (137)

Manufacture of electronic components and boards (174)

Sale, maintenance and repair of motorcycles and related parts and accessories (6) -
Wired telecommunications activities (12) 1

Maintenance and repair of motor vehicles (14)

Manufacture of bodies (coachwork) for motor vehicles; manufacture of trailers and semi-trailers (16) 1
Manufacture of plastics products (74) A

Extraction of salt (6)

Manufacture of machinery for mining, quarrying and construction (8)

Urban and suburban passenger land transport (10)

Photocopying, document preparation and other specialized office support activities (58)
Manufacture of other textiles n.e.c. (5)

Manufacture of communication equipment (8) 1

Plumbing, heat and air-conditioning installation (35) 1

Manufacture of chemicals and chemical products (9)

Manufacture of refractory products (11) 1

Manufacture of basic chemicals, fertilizers and nitrogen compounds, plastics and synthetic rubber in primary forms (5) 1
Manufacture of basic chemicals (1,198)

Processing and preserving of meat (6) 1

Manufacture of pesticides and other agrochemical products (103)

Manufacture of other general-purpose machinery (70)

Treatment and coating of metals; machining (210)

Manufacture of computers and peripheral equipment (32)

Electricity, gas, steam and air conditioning supply (9) 1

Manufacture of furniture (6)

Average across
all activities

0.0%

1.0% 2.0% 3.0% 4.0%

0% 25% 50% 75% 100%

Figure 14: Relative change in particulate matter formation and ratio of European electricity consumption from total electricity consumption (right), displaying the average change over all 14,476

non-European processes (purple vertical line) and the change per ISIC category for the 30 ISIC categories with the most pronounced changes
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