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Text S1 Search Formula of the Core Collection in Web of Science

For resource transformation of BPs, the search terms were according to “TS=((Polylactic
acid AND upcycling) OR (Polybutylene succinate AND upcycling) OR (Polybutylene adipate-
co-terephthalate AND upcycling) OR (Poly(e-caprolactone) AND upcycling) OR

(polyhydroxyalkanoate AND upcycling) OR (polyhydroxybutyrate AND upcycling))”.



Text S2 Computational Details of Greenhouse gas emissions
Indirect carbon emissions

Indirect carbon emissions (ICE) primarily refer to those generated by the operational
energy consumption of various disposal technologies. ICE of BPs conversion can be
categorized into pre-processing, melting, and polymerization, with pre-processing involving

sorting, crushing, washing, and drying. The specific formula is given in Equation 1.
ECO2_E=ELX 0.581 (1)

E
Where: 027" represents CO, emissions from electricity consumption (kg CO; eq); EL

is electricity consumption (kW<h); 0.581 is the CO, emission factor for electricity consumption.
Direct carbon emissions

Chemical recycling may cause chemical reagent pollution, which is harmful to landfill
sites. Therefore, the study assumes the unrecovered portion is directly disposed of through
incineration. In chemical recycling of BPs, the primary source of direct carbon emissions is the

incineration of incompletely recycled plastic, as calculated in equation (2).
ECOZ-C:WOX(I'RC)XOF ()

E
Co, -C . .
Where: 2 represents CO, emissions from the decomposition of waste

biobiodegradable plastics during chemical recycling and disposal (kg CO, eq); Rc is the
chemical recycling rate of waste biobiodegradable plastics.
Carbon offset

The chemical recycling process recovers plastic monomers or raw materials. For example,
the production of 1 kg of plastic monomers (such as lactic acid) results in carbon emissions of

1.2 to 1.7 kg CO; eq.! The carbon offset from the chemical recycling process is calculated in



equation (3).
Rcr=Wo * R¢ * Cra 3)
Where: Ry is the carbon offset of the chemical recovery process (kg CO, eq); Cpa is the

carbon emission of the lactic acid production process (kg CO, eq per kg).
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