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Figure S1. System boundary of r-PET insulation sheet and VIP pouch.



Table S1. Transportation distance of EPS box.

Transportation km Description
Transport of raw materials 500 From EPS material supplier to EPS box manufacturing plant
Transport of box 120 From EPS box manufacturing plant to fresh food manufacturing plant
From fresh food manufacturing plants to consumers near the market
Transport of box with fresh food and ice pack [41 i _ & p L. X .
(average distance according to distribution ratio by distributor)
Transport of box for recyling 15 From consumers to EPS box recycling company




Table S2. Transportation and Reconditioning transportation distance of VIP box.

km Description
75 From flake supplier to bale manufacturing plant (average distance)
Transport of r-PET flake
5 From bale manufacturing plant to sheet manufacturing plant
" From overseas film pouch factory to domestic VIP pouch manufacturin
Transport of VIP film 2838 - P Y p e
facility
Transportation
From domestic VIP pouch manufacturing facility to overseas VIP box
Transport of VIP pouch 4084 . -
manufacturing facility
From overseas VIP box manufacturing facility to domestic distribution
Transport of box 3935
center
Transport of box for .
P 15 From consumers to box treatment center (average distance)
treatment
Transport of box with fresh I . .
food From domestic distribution center to sub-terminal (average distance)
Transport of box with fresh ) ) .
. 8.7 From domestic sub-terminal to customers (average distance)
food and ice pack
Ranf Transport of box for
Reconditioning .p 8.7 From customers to sub-terminal (average distance)
transportation |washing
Transport of box for ) )
60 From customers to domestic recovery center (average distance)
recovery
Transport of box for reuse ) . .
65 From recovery center to domestic fullfillment center (average distance)

after recovery




Table S3. Transportation and Reconditioning transportation distance of EPE box.

recovery

km Description
. From overseas box material manufacturing plant to box
Transport of box material and box | Lo
1798 manufacturing plant and then to domestic distribution
center
Transportation
From consumers to box treatment center (average
Transport of box for treatment 15 ) ( g
distance)
From domestic distribution center to sub-terminal
Transport of box with fresh food 44 )
(average distance)
Transport of box with fresh food and 8.7 From domestic sub-terminal to customers (average
ice pack ’ distance)
Reconditioning
transportation Transport of box for washing 8.7 From customers to sub-terminal (average distance)
From customers to domestic recovery center (average
Transport of box for recovery 60 ) Y { 8
distance)
Transport of box for reuse after 5 From recovery center to domestic fullfillment center

(average distance)




Stratospheric ozone depletion Tonizing radiation

(kg CFCy; eq) (kBq Co-60 eq)
0.000050 6
0.000048 - 1.4 4
0.000045 - 21
1.0
g 7 5
B T 084
'é 0.000030 ..-';
= .= 06
2 0.000027 ?‘é
= =
T 024
0.000000 00
-0.000003 024
-0.000005 04
EPS box VIP box EPE box EPS box VIP box EPE box
Ozone formation, Human health Ozone formation, Terrestrial ecosystems
(kg NOx eq) (kg NOx eq)
0.10 0.10
0.09 4
0.08 -
0.08 4
0.06 4 0.07 4
g 8 006
8 0044 E
g 5 005+
g g
3] g 004 -
g, 002 g
R 5003 4
0.00 0.02 4 waste management
001 reconditioning transportation
0.02 4 transportation
0.00 box production
material production
004 0.01
EPS box VIP box EPE box EPS box VIP box EPE box

Figure S2. Potential impact results for scenarios 1 (1cycle).




Terrestrial acidification Freshwater eutrophication
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Figure S3. Potential impact results for scenarios 2 (1cycle).
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Figure S4. Potential impact results for scenarios 3 (1cycle).
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Figure S5. Potential impact results for scenarios 4 (1cycle).
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Stratospheric ozone depletion
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Figure S6. Potential impact results for scenarios 1 (300 cycle).
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Terrestrial acidification Freshwater eutrophication
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Figure S7. Potential impact results for scenarios 2 (300 cycle).



Freshwater ecotoxicity Marine ecotoxicity
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Figure S8. Potential impact results for scenarios 3 (300 cycle).




Land use Mineral resource scarcity
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Figure S9. Potential impact results for scenarios 4 (300 cycle).




Fine particulate matter formation Fine particulate matter formation

(kg PM2.5 eq) (kg PM2.5 eq)
0.05 22
2.0
0.04 1
1.8
0.03 1.6
g g =
= =
=] 8 06
g s ]
B 002 1 -8
k3] 5 041
S T |
= =
g g 02
0.01 |
0.0
waste management
reconditioning transportation
0.00 A o
1 transportation
729 box production
| material production
-0.01 1.4
EPS box VIP box EPE box EPS box VIP box EPE box
leycle 300 cycle

Figure S10. Fine particulate matter formation results for scenarios.




