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--- Supplementary figures --- 

Supplementary figure S1. Composition of environmental objectives within the LCIA as defined 

by Huijbregts et al. (2017) 

  

In
p

u
ts

 a
n

d
 o

u
tp

u
ts

Life Cycle Inventory Life Cycle Impact Assessment

ozone formation, human health

stratospheric ozone depletion

ionizing radiation

fine particulate matter formation

human carcinogenic toxicity

human non-carcinogenic toxicity

global warming

water consumption

ozone formation, terrestrial ecosystems

terrestrial acidification

freshwater eutrophication

marine eutrophication

terrestrial ecotoxicity

freshwater ecotoxicity

marine ecotoxicity

land use

mineral resource scarcity

fossil resource scarcity

Human

Health

disability-

adjusted

life years

(DALY)

Eco

system 

Quality

species 

years

(Sp.yr)

Resource

Scarcity

USD2013

kg NOx eq

kg CFC11 eq

kg CO2 eq

m3

kg Cu eq

kBq Co-60 eq

kg PM2.5 eq

kg 1,4-DCB eq

kg 1,4-DCB eq

kg NOx eq

kg SO2 eq

kg P eq

kg N eq

kg 1,4-DCB eq

kg oil eq

kg 1,4-DCB eq

kg 1,4-DCB eq

m2a crop eq

18 Midpoints 3 Endpoints



2 

 

Supplementary figure S2 a–c. Relative composition of objective values for each dimension in 

scenarios 6, 12, and 18 
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Supplementary figure S3 a–v. Effects of different objective functions (legend) on each dimension 

(ordinates) 
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Supplementary figure S4 a–s. Pareto-optimal frontier for economic optimization with global 

warming constraint (circles), and global warming optimization with economic constraint 

(crosses) for scenarios 2 to 20 

Scenario 1 is omitted. No frontier exists, since all solutions are equal (0). 
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Supplementary figure S5 a–r. Pareto-optimal frontier for economic optimization with resource 

scarcity constraint (circles), and resource scarcity optimization with economic constraint (stars) 

for scenarios 3 to 20 

Scenarios 1 and 2 are omitted. No frontier exists, since all solutions are equal (0). 
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Supplementary figure S6 a–r. Pareto-optimal frontier for resource scarcity optimization with 

global warming constraint (stars), and global warming optimization with resource scarcity 

constraint (crosses) for scenarios 2 to 12 and 14 to 20 

Scenarios 1 and 13 are omitted. No frontier exists, since all solutions are equal. 
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Supplementary figure S7 a–o. Pareto-optimal frontier for economic optimization with mineral 

resource scarcity constraint (circles), and mineral resource scarcity optimization with economic 

constraint (triangles) for scenarios 6 to 20 

Scenarios 1 to 5 are omitted. No frontier exists, since all solutions are equal (0). 
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