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S1 Country region

Table S1 The ISO country ID and abbreviation of country names (ISO 3166-1 alpha-2).

Region Abbreviation Country Names Country ID
Austria 040
Belgium 056
Bulgaria 100
Cyprus 196
Czech Republic 203
Croatia 191
Denmark 208
Estonia 233
Finland 246
France 250
Germany 276
Greece 300
Hungary 348
Ireland 372
Europe EU Ital}./ 380
Latvia 428
Romania 642
Lithuania 440
Luxembourg 442
Malta 470
Netherlands 528
Poland 616
Portugal 620
Slovakia 703
Slovenia 705
Spain 724
Sweden 752
United Kingdom 826
Norway 578
Switzerland 756
Australia AU Australia 036
America UsS United States 840
China CH China 156
Brazil BR Brazil 076
Mexico MX Mexico 484
South Africa ZA South Africa 710
India IN India 356
Indonesia ID Indonesia 360
Japan JP Japan 392
Thailand TH Thailand 764

Korea KR Korea 410




S2 Data for baseline scenario

S2.1 PET resin production

The resin production sources by country are as shown in Table S2.1.

Table S2.1 PET resin production by country

Country

Reference

China
America
Europe
Japan
Brazil
India
Thailand
Korea
Indonesia
Australia
Mexico
South Africa

[1,2]

(3]

(4]

[5]

(6]
Estimated with PTA[7]
Estimated with PTA[7]

(8]
Estimated with PTA[7]

[9]

[10]
Estimated with PTA[7]

S2.2 PET products manufacturing

PET resin, through processes such as injection molding, extrusion, and fiber

production, can be made into products such as PET bottles, PET films, and PET fibers

for use. The proportions of different products manufactured are shown in Table S2.2.

Table S2.2 Manufacturing proportion of PET products by country

Country Type Reference
PET bottle [11,12]
PET fib 13,15
China 1ore [13,15]
PET film [11,12]
other [11]
PET bottle [14]
. PET fibre [14]
America
PET film [14]
other [14]
PET bottle [15]
PET fibre [16]
Europe
PET film [15]
other [15]
PET bottle [17]
PET fibre [5]
Japan
PET film [17]
other [17]




PET bottle (7]
. PET fibre [7]
Brazil
PET film [7]
other [7]
PET bottle (18]
. PET fibre [19]
India
PET film [18]
other [18]
PET bottle [7]
) PET fibre [7,13]
Thailand
PET film [7]
other [7]
PET bottle (20]
PET fibre [21]
Korea
PET film [22]
other [7]
PET bottle [7]
] PET fibre [7]
Indonesia
PET film (7]
other [7]
PET bottle Use global data to approximate
. PET fibre Use global data to approximate
Australia .
PET film Use global data to approximate
other Use global data to approximate
PET bottle [7]
_ PET fibre (7]
Mexico
PET film [7]
other [7]
PET bottle Use global data to approximate
. PET fibre Use global data to approximate
South Africa )
PET film Use global data to approximate
other Use global data to approximate




S2.3 PET demand anal growth rate

We have collected the consumption growth rates of PET products in various

countries, as shown in Table S2.3.

Table S2.3 Growth rate of PET product demand by country

Country Products Reference
PET bottle [23,24]
PET film [15,25,26]
Europe
PET fibre [27]
other PET product [15,25]
PET bottle [26]
PET film [22]
Korea
PET fibre [21]
other PET product [28]
PET bottle [5]
) PET film [22]
n
Japa PET fibre [22]
other PET product [22]
PET bottle [26]
. PET film [22]
America
PET fibre [29]
other PET product [16]
PET bottle [30]
. PET film [30]
China
PET fibre [30]
other PET product [30]
PET bottle [26]
i PET film [22]
Thailand
PET fibre [29]
other PET product [22]
PET bottle [26]
) PET film [22]
India
PET fibre [18]
other PET product [22]
PET bottle [26]
i PET film [22]
Indonesia
PET fibre [29]
other PET product [22]
PET bottle [26]
) PET film [22]
Mexico
PET fibre [29]
other PET product [22]
PET bottle [26]
. PET film [22]
Brazil
PET fibre [29]
other PET product [22]




PET bottle [26]

. PET film [22]
South Africa
PET fibre [29]
other PET product [22]
PET bottle [9]
. PET film [9]
Australia
PET fibre [9]
other PET product [9]

S2.4 Collection

kg PET products in collection source—separated

The collection rate is defined as,
kg total use waste

The collection rates are shown in Table S2.4.

Table S2.4 Collection rates of PET products by country

Country Type Reference
PET bottle [11]
China PET fibre [31]
PET film [11]
PET bottle [32]
America PET fibre [31]
PET film [33]
PET bottle [15,25]
Europe PET fibre [31]
PET film [34-36]
PET bottle [17]
Japan PET fibre [31]
PET film [17]
PET bottle [37]
Brazil PET fibre [31]
PET film [37]
PET bottle [38]
India PET fibre [31]
PET film [38]
PET bottle [39]
Thailand PET fibre [31]
PET film [39]
PET bottle [40,41]
Korea PET fibre [31]
PET film [40,41]
PET bottle [38]
Indonesia PET fibre [31]
PET film [38]
PET bottle [9,42]
Australia PET fibre [31]
PET film [9,42]




PET bottle [43]

Mexico PET fibre [31]
PET film [43]

PET bottle [44]

South Africa PET fibre [31]
PET film [44]

S2.5 Sorting

Material Recovery Facilities (MRFs, also known as sorting plants) and recycling
plants are two key stages in the plastic mechanical recycling value chain. MRFs receive

collected waste and further sort it into specific streams (e.g, bales)[45].

kg PET in bales
kg PET products in MRF

The sorting rate was defined at,

The 80% average sorting rate for PET bottles in the BAU (Business as Usual)
scenario is based on a broad literature review, where the values we found range between
70% and 98%. [46-56]-

S2.6 Recycling

kg of PET flakes
kg PET in the bales input

The recycling rate was defined at,

The recycling efficiencies of various countries are shown in Table S2.5:

Table S2.5 Recycling efficiency by country

Country Reference
China [57]
America [55]
Europe [15,34,36,58,59]
Japan [60]
Brazil [61]
India [38]
Thailand [62,63]
Korea [40,41,64]
Indonesia [38]
Australia [65]
Mexico [55]
South Africa [44]

S2.7 Disposal

We simulated two different final disposal methods: incineration and landfill. The

incineration and landfill rates of various countries are shown in Table S2.6. We

assume that all incineration plants can recover electricity from combustion (except for



open burning), and Table S2.7 shows the electricity recovery efficiencies by countries.

Table S2.6 Incineration and landfill rates

Country reference
China [11,66,67]
America [33]
Europe [34]
Japan [68]
Brazil [37,69,70]
India [38,71]
Thailand [62,63,72]
Korea [41,73]
Indonesia [38]
Australia [9]
Mexico [74]
South Africa [44,75]

Table S2.7 Incineration efficiency

Country Reference
China [76]
America [77]
Europe [46]
Japan [78]
Brazil [79]
India [80]
Thailand [81]
Korea [82]
Indonesia [83]
Australia [84]
Mexico [85]
South Africa [86]

S2.8 Energy

The composition of energy is informed by the forecasts for each country as
outlined in the GECO 2018 report[87]. We have adopted these projections, aligning
with the Nationally Determined Contributions (NDC) policies, to accurately depict the

anticipated shifts in the energy structures of various nations.

S2.9 Trade data

The trade data in this paper primarily originates from the United Nations Trade
Database[88], which compiles 58 specific PET trade commodities with their trade
codes and PET contents, as shown in Table S2.8. In the database, the commodity trade
flow from Country A to Country B is reported twice: once as Country A imports into

Country B (reported as imports) and once as exports from Country A to Country B

9



(reported as exports). In theory, these should be equal, but in practice, they often differ.
We analyze the trade by using the average of the reported import and export data.

Table S2.8 PET commodity codes and contents

Type Code Comments
PET resin 390761 !
390769 1
PET bottle 392330 0.64
391910 0.12
391990 0.12
392062 1
PET film 392099 0.12
392119 0.3
392190 0.12
392063 0.12
392069 0.12
550120 1
550320 1
550620 1
550921 0.85
550922 0.85
550951 0.65
550952 0.33
550953 0.33
550959 0.33
550390 0.85
550510 0.85
551211 0.85
551219 0.85
551311 0.33
PET fibre 551312 0.65
551313 0.33
551321 0.33
551323 0.65
551331 0.65
551339 0.65
551341 0.33
551349 0.33
551411 0.33
551412 0.65
551419 0.65
551421 0.65
551422 0.65
551423 0.33

551429 0.33
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PET fibre

551430
551441
551442
540110
540233
540247
540262
551512
551519
551449
540220
540246
540252
540419
551511
551513
551443

PET waste

3915

Table S2.9 Plastic waste content

Country

Proportion of plastic types
(PE:PS:PVC:PET:PP:other)

Reference

China
Japan
America
Europe
Thailand
Indonesia
Korea
Mexico
Other Countries

0.170:0.019:0.145:0.233:0.140:0.293
0.231:0.073:0.158:0.037:0.221:0.280
0.386:0.083:0.038:0.118:0.185:0.190
0.298:0.066:0.102:0.074:0.193:0.267
0.462:0.048:0.041:0.183:0.266:0
0.462:0.048:0.041:0.183:0.266:0
0.462:0.048:0.041:0.183:0.266:0
0.462:0.048:0.041:0.183:0.266:0
0.462:0.048:0.041:0.183:0.266:0

[89]
[90]
[91]
[34]
[92]
[92]
[92]
[92]
[92]
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S3 Data used in remaining scenario

In this chapter, we will describe how the data from SO is modified in each scenario
and the basis for these modifications.

S1: Improvement of Collection

Various countries have introduced policies regarding PET plastic recycling by the
year 2030. The European Union has issued directives such as the Packaging and
Packaging Waste Directive (PPWD) and the Single-Use Plastics (SUP) Directive,
indicating targets for plastic packaging recycling to reach 50% by 2025 and increase to
55% by 2030. It also mandates a collection target for PET bottles to reach 77% by 2030.
Additionally, this directive introduces mandatory requirements for the recycled content
of PET bottles. The relevant organizations in the United States (federal, non-
governmental, environmental, industrial) have committed to increasing the PET bottle
recycling rate to 50% by 2030. Japan has announced plans to reduce disposable plastic
waste generation by 25% by 2030 and achieve a reuse/recycling rate of plastic
containers at 60%[93]. By 2035, Japan aims to achieve a 100% utilization rate for all
plastic waste, including energy recovery. To address the plastic waste issue, South
Korea has set a goal of transitioning to a "plastic-free society" [73]. This plan aims to
reduce plastic waste by 20% by 2025, increase the recycling rate to 70%, and recycle
30% of the materials[41].The Australian Packaging Covenant Organisation (APCO)
has proposed the Australian Packaging Covenant. At the national level, Australia has
also announced plans to achieve a 70% plastic packaging recycling rate, a 50% average
recyclable content for packaging, and to gradually phase out problematic and
unnecessary single-use plastic packaging. The Mexican PET Plastic Association
(MexBeb) has pledged to recycle 80% of PET by 2030.India is the only Asian country
to have issued a plastic pact, committing to achieve 100% plastic recycling. On a global
scale, according to the Plastic Cycle Industry Alliance's Green Action White Paper
(2022) (The abbreviation for the White Paper), advancements in global waste plastic
recycling and regeneration technologies, coupled with increased capacity, are expected
to result in a global waste plastic recycling rate of 50% by 2030. We assumes that the
collection rates of PET bottles and PET films are calculated based on the commitments
of each country. For countries that have not made relevant commitments, calculations
are made based on the White Paper. The specific data is shown in the table S3.1.

The recycling and reuse of PET fiber textiles are the most challenging among

discarded PET products, due to the presence of numerous impurities, dyes, moisture
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content, and gel particles [31]. The recycling rate of PET fiber is only 14.40%. Because
PET fiber is considered low-quality recycled material, significant development of
chemical recycling processes for PET fiber is needed to achieve large-scale recycling.
However, most relevant chemical research currently remains at the laboratory stage,
with a considerable distance from practical application. Therefore, we assume that the

recycling rate of fibers remains unchanged from 2020 to 2030.

Table S3.1 Change of collection rate in 2020-2030

Year Europe Korea Japan
Bottles Films  Fibre Bottles Films Fibre Bottles Films Fibre
2020 0.65 0.7 0.144 0.8 0.43 0.144 0.92 0.68 0.144
2021 0.675 0.717  0.144 0.809 0.457 0.144 0.927 0.695 0.144
2022 0.7 0.734  0.144 0.818 0.484 0.144 0.934 0.71 0.144
2023 0.725 0.751 0.144 0.827 0.511  0.144 0.941 0.725 0.144
2024 0.75 0.768  0.144 0.836 0.538 0.144 0.948 0.74  0.144
2025 0.775 0.785 0.144 0.845 0.565 0.144 0.955 0.755 0.144
2026 0.8 0.802  0.144 0.854 0.592 0.144 0.962 0.77  0.144
2027 0.825 0.819  0.144 0.863 0.619 0.144 0.969 0.785 0.144
2028 0.85 0.836  0.144 0.872 0.646  0.144 0.976 0.8 0.144
2029 0.875 0.853  0.144 0.881 0.673  0.144 0.983 0.815 0.144
2030 0.9 0.87 0.144 0.89 0.7 0.144 0.99 0.83 0.144
Y America China Thailand
ear Bottles Films  Fibre Bottles Films Fibre Bottles Films Fibre
2020 0.266 0.19 0.144 0.91 0.37 0.144 0.25 0.25 0.144
2021 0.2894 0.221 0.144 0.914 0.383 0.144 0.275 0.275 0.144
2022 0.3128 0.252  0.144 0.918 0.396 0.144 0.3 0.3 0.144
2023 0.3362 0.283  0.144 0.922 0.409 0.144 0.325 0.325 0.144
2024 0.3596 0.314 0.144 0.926 0.422 0.144 0.35 0.35 0.144
2025 0.383 0.345 0.144 0.93 0.435 0.144 0.375 0.375 0.144
2026 0.4064 0.376  0.144 0.934 0.448 0.144 0.4 0.4 0.144
2027 0.4298 0.407  0.144 0.938 0461 0.144 0.425 0.425 0.144
2028 0.4532 0.438 0.144 0.942 0.474 0.144 0.45 045 0.144
2029 0.4766 0.469  0.144 0.946 0.487 0.144 0.475 0.475 0.144
2030 0.5 0.5 0.144 0.95 0.5 0.144 0.5 0.5 0.144
v India Indonesia Mexico
ear Bottles Films  Fibre Bottles Films Fibre Bottles Films Fibre
2020 0.9 0.6 0.144 0.31 0.31 0.144 0.6 0.6 0.144
2021 0.905 0.623  0.144 0.329 0.329 0.144 0.62 0.62 0.144
2022 0.91 0.646  0.144 0.348 0.348  0.144 0.64 0.64 0.144
2023 0.915 0.669  0.144 0.367 0.367 0.144 0.66 0.66 0.144
2024 0.92 0.692  0.144 0.386 0.386 0.144 0.68 0.68 0.144
2025 0.925 0.715  0.144 0.405 0.405 0.144 0.7 0.7 0.144
2026 0.93 0.738  0.144 0.424 0.424 0.144 0.72 0.72  0.144
2027 0.935 0.761 0.144 0.443 0.443 0.144 0.74 0.74  0.144
2028 0.94 0.784  0.144 0.462 0.462 0.144 0.76 0.76  0.144
2029 0.945 0.807  0.144 0.481 0.481 0.144 0.78 0.78 0.144
2030 0.95 0.83 0.144 0.5 0.5 0.144 0.8 0.8 0.144
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Brazil South Africa Australia

Bottles Films  Fibre Bottles Films Fibre Bottles Films Fibre
2020 0.564 0.045 0.144 0.289 0.15 0.144 0.228 0.228 0.144
2021 0.5776 0.0905 0.144 0.3101 0.185 0.144 0.2752  0.2752 0.144
2022 0.5912 0.136  0.144 0.3312 0.22 0.144 0.3224  0.3224 0.144
2023 0.6048 0.1815 0.144 0.3523 0.255 0.144 0.3696  0.3696 0.144
2024 0.6184 0.227  0.144 0.3734 0.29 0.144 0.4168 0.4168 0.144
2025 0.632 0.2725 0.144 0.3945 0.325 0.144 0.464 0.464 0.144
2026 0.6456 0.318 0.144 0.4156 0.36 0.144 0.5112  0.5112 0.144
2027 0.6592 0.3635 0.144 0.4367 0.395 0.144 0.5584 0.5584 0.144
2028 0.6728 0.409 0.144 0.4578 0.43 0.144 0.6056  0.6056 0.144
2029 0.6864 0.4545 0.144 0.4789 0.465 0.144 0.6528  0.6528 0.144
2030 0.7 0.5 0.144 0.5 0.5 0.144 0.7 0.7 0.144

Year

S2: Improvement of Sorting
Long-term studies on various plastic recyclers have shown that sorting efficiency
at these facilities increases by 1% each year[46]. This finding has been adopted as an
assumption for our analysis, as detailed in the table S3.2.
Table S3.2 Change of sorting rate in 2020-2030

Year Sorting rate Year Sorting rate
2020 0.8 2025 0.86
2021 0.81 2026 0.87
2022 0.82 2027 0.88
2023 0.83 2028 0.89
2024 0.84 2029 0.9
2025 0.85 2030 0.91

S3: Improvement of recycling
Long-term studies on various plastic recyclers have shown that recycling
efficiency at these facilities increases by 0.5% [46]. Consequently, we've incorporated

this finding into our assumptions, as detailed in the table S3.3.

Table S3.3 Change of recycling efficiency in 2020-2030

Year Europe Korea Japan America China Thailand
2020 0.88 0.68 0.705 0.655 0.835 0.6
2021 0.885 0.685 0.71 0.66 0.84 0.605
2022 0.89 0.69 0.715 0.665 0.845 0.61
2023 0.895 0.695 0.72 0.67 0.85 0.615
2024 0.9 0.7 0.725 0.675 0.855 0.62
2025 0.905 0.705 0.73 0.68 0.86 0.625
2026 0.91 0.71 0.735 0.685 0.865 0.63
2027 0.915 0.715 0.74 0.69 0.87 0.635
2028 0.92 0.72 0.745 0.695 0.875 0.64
2029 0.925 0.725 0.75 0.7 0.88 0.645

2030 0.93 0.73 0.755 0.705 0.885 0.65
14




Year India Indonesia Mexico Brazil South Africa  Australia

2020 0.7 0.7 0.807 0.8 0.767 0.925
2021 0.705 0.705 0.812 0.805 0.772 0.93
2022 0.71 0.71 0.817 0.81 0.777 0.935
2023 0.715 0.715 0.822 0.815 0.782 0.94
2024 0.72 0.72 0.827 0.82 0.787 0.945
2025 0.725 0.725 0.832 0.825 0.792 0.95
2026 0.73 0.73 0.837 0.83 0.797 0.955
2027 0.735 0.735 0.842 0.835 0.802 0.96
2028 0.74 0.74 0.847 0.84 0.807 0.965
2029 0.745 0.745 0.852 0.845 0.812 0.97
2030 0.75 0.75 0.857 0.85 0.817 0.975

S4: Improvement of incineration with energy recovery
As countries increasingly prioritize plastic waste resource utilization and waste
reduction, the quantity of landfilling is expected to decrease. The changes in the

incineration and landfill rates for various countries are shown in the table S3.4.

Table S3.4 Change of incineration and landfalling rate in 2020-2030

Europe Korea Japan America
Year INC LF INC LF INC LF INC LF
rate rate rate rate rate rate rate rate
2020 0.64 0.36 0.76 0.24 0.885 0.115 0.19 0.81

2021 0.6573  0.3427 0.768 0.232 0.8965 0.1035 0.217 0.783
2022 0.6746  0.3254 0.776 0.224 0.908 0.092 0.244 0.756
2023 0.6919  0.3081 0.784 0.216 0.9195 0.0805 0.271 0.729
2024 0.7092  0.2908 0.792 0.208 0.931 0.069 0.298 0.702
2025 0.7265 02735 0.8 0.2 0.9425 0.0575 0.325 0.675
2026 0.7438  0.2562 0.808 0.192 0.954 0.046 0.352 0.648
2027 0.7611  0.2389 0.816 0.184 0.9655 0.0345 0.379 0.621
2028  0.7784  0.2216 0.824 0.176 0.977 0.023 0.406 0.594
2029 0.7957 02043 0.832 0.168 0.9885 0.0115 0.433 0.567

2030 0.813 0.187 0.84 0.16 1 0 0.46 0.54
China Thailand India Indonesia
Year INC LF INC LF INC LF INC LF
rate rate rate rate rate rate rate rate
2020 0.51 0.49 0.15 0.85 0 0.7 0 0.42
2021 0.539 0.461 0.165 0.835 0.03 0.7 0.03 0.448
2022 0.568 0.432 0.18 0.82 0.06 0.7 0.06 0.476
2023 0.597 0.403 0.195 0.805 0.09 0.7 0.09 0.504
2024 0.626 0.374 0.21 0.79 0.12 0.7 0.12 0.532
2025 0.655 0.345 0.225 0.775 0.15 0.7 0.15 0.56
2026 0.684 0.316 0.24 0.76 0.18 0.7 0.18 0.588
2027 0.713 0.287 0.255 0.745 0.21 0.7 0.21 0.616
2028 0.742 0.258 0.27 0.73 0.24 0.7 0.24 0.644
2029 0.771 0.229 0.285 0.715 0.27 0.7 0.27 0.672

2030 0.8 0.2 0.3 0.7 0.3 0.7 0.3 0.7
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Mexico Brazil South Africa Australia

Year INC LF INC LF INC LF INC LF
rate rate rate rate rate rate rate rate
2020 0.05 0.95 0 1 0 1 0.35 0.65
2021 0.075 0.925 0.03 0.97 0.03 0.97 0.372 0.628
2022 0.1 0.9 0.06 0.94 0.06 0.94 0.394 0.606
2023 0.125 0.875 0.09 0.91 0.09 0.91 0.416 0.584
2024 0.15 0.85 0.12 0.88 0.12 0.88 0.438 0.562
2025 0.175 0.825 0.15 0.85 0.15 0.85 0.46 0.54
2026 0.2 0.8 0.18 0.82 0.18 0.82 0.482 0.518
2027 0.225 0.775 0.21 0.79 0.21 0.79 0.504 0.496
2028 0.25 0.75 0.24 0.76 0.24 0.76 0.526 0.474
2029 0.275 0.725 0.27 0.73 0.27 0.73 0.548 0.452
2030 0.3 0.7 0.3 0.7 0.3 0.7 0.57 0.43

S5: Ban the export of waste

More and more countries are banning the trade of waste, so we assume that by
2030, each country will manage its waste domestically without exporting it.

S6: Committing 100% to Strict Closed-Loop

Many companies and PET associations have expressed support for a closed-loop
PET recycling system. A 100% closed loop entails that bottles are recycled into bottles,
fibers into fibers, and films into films. If the secondary recycling market becomes
saturated, excess materials are assumed to be landfilled.

S7: 100% to fibers

100% recycling into fibers, the polyester industry becomes the sole end-market.
When the demand for secondary PET saturates the polyester market, excess PET will
be landfilled. For instance, this alternative scenario illustrates the prevalence of cheap
primary materials flooding the PET market.

Below, we have established six comprehensive scenarios, taking into
consideration the growth in PET demand.

S8: Improved waste management system + increasing demand

Combining scenarios S1-S5, and maintaining the growth rate of PET demand as
experienced in 2020.

S9: Improved waste management system + constant demand (S9)

Combining scenarios S1-S5, and ensure that PET demand remains constant as it
was in 2020 .

S10: Improved waste management system +100% to strict closed-loop +
increasing demand (S10)

Combining scenarios S1-S5+S6, and maintaining the growth rate of PET demand
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as experienced in 2020.

S11: Improved waste management system +100% to strict closed-loop +
constant demand (S11)

Combining scenarios S1-S5+S6, and ensure that PET demand remains constant as
it was in 2020 .

S12: Improved waste management system +100% to fibers + increasing
demand (S12)

Combining scenarios S1-S5+S7, and maintaining the growth rate of PET demand
as experienced in 2020.

S13: Improved waste management system +100% to fibers + constant
demand (S13)

Combining scenarios S1-S5+S7, and ensure that PET demand remains constant as
it was in 2020 .
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S4 Life cycle assessment data

The data for the lifecycle processes mainly include PET resin production, PET
product manufacturing, sorting and recycling, and incineration processes. Due to a
lack of relevant lifecycle data in some countries, we harmonize the data based on the

electricity and heat factors of each country. Table S4 provides the sources of lifecycle

data.
Table S4 Sources of lifecycle data
Process Description Reference

Polyethylene terephthalate, granulate, amorphous [94]
{RER}| production | Cut-off, U
Polyethylene terephthalate, granulate, amorphous {CA- [94]
QC}| production | Cut-off, U

PET resin Polyethylene terephthalate, granulate, amorphous [94]

production {Row}| production | Cut-off, U
The production data of PET amorphous resin in the [95]
United States are from relevant literature.
Only the heat and electricity are calculated, [46]
heat=1.29MJ, Electricity=0.189
Stretch blow moulding {RER}| stretch blow moulding | [94]
Cut-off, U
Stretch blow moulding {CA-QC}| stretch blow moulding [94]
| Cut-off, U
Stretch blow moulding {RoW}| stretch blow moulding | [94]
Cut-off, U
Extrusion, plastic film {RER}| extrusion, plastic film | [94]

Manufacturing Cut-off, U

Extrusion, plastic film {CA-QC}| extrusion, plastic film | [94]
Cut-off, U
Extrusion, plastic film {RoW}| extrusion, plastic film | [94]
Cut-off, U
Fibre, polyester {IN}| polyester fibre production, [94]
finished | Cut-off, U
Fibre, polyester {RoW}| polyester fibre production, [94]
finished | Cut-off, U
Sorting data for Europe are from relevant literature. [96]
Sorting data for America are from relevant literature. [55]
Waste polyethylene terephthalate, for recycling, sorted

Sorting & {CH}| treatment of waste polyethylene terephthalate, for [94]

Recycling recycling, unsorted, sorting | Cut-off, U
Waste polyethylene terephthalate, for recycling, sorted
{RoW}| treatment of waste polyethylene terephthalate, [94]
for recycling, unsorted, sorting | Cut-off, U
polyethylene terephthalate production, granulate, [94]

amorphous, recycled {US} | Cut-off, U
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Sorting &
Recycling

Polyethylene terephthalate, granulate, amorphous,
recycled {CH}| polyethylene terephthalate production,
granulate, amorphous, recycled | Cut-off, U
Polyethylene terephthalate, granulate, amorphous,
recycled {Europe without Switzerland}| polyethylene
terephthalate production, granulate, amorphous, recycled
| Cut-off, U

Polyethylene terephthalate, granulate, amorphous,
recycled {RoW}| polyethylene terephthalate production,
granulate, amorphous, recycled | Cut-off, U

[94]

[94]

Incineration

Waste polyethylene terephthalate {GLO}| treatment of
waste polyethylene terephthalate, open burning | Cut-off,
U

Waste polyethylene terephthalate {CH}| treatment of
waste polyethylene terephthalate, municipal incineration
| Cut-off, U

Waste polyethylene terephthalate {RoW}| treatment of
waste polyethylene terephthalate, municipal incineration
| Cut-off, U

[94]

[94]

[94]
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Due to the scarcity of government and industry statistical records for the PET lifecycle data[97], it is inevitable that certain data or parameters
need to be estimated, which may introduce some uncertainty to this study. Generally, emission factors show minimal fluctuation, resulting in
relatively minor effects on the conclusions. Additionally, this study conducts sensitivity analyses on uncertain parameters (such as PET recycling
rates, landfilling, incineration, emissions, etc.) and explores the impact of variations (increasing or decreasing by 10%) in these parameters on the

results[98] (see Table S5). The research indicates that when these parameters vary within 10%, the changes in the results of this study are also

S5 Data uncertainty assessment

within 10%, indicating that variations or uncertainties in these parameters have little effect on the research findings.

Table S5 Sensitivity and uncertainty analysis

Items Production PET fibre PET bottles  PET films PET other Sorting  Mechanical recycling Incineration
—
GHG after 10% increase 271.18 158.97 91.34 9.18 331 27.52 4437 63.47
in key parameters
Original value 246.53 144.52 83.04 8.34 3.01 25.02 4033 577
. .
GHG after 10% reduction 221.87 130.07 7473 7.51 2.71 2251 36.3 51.93
of key parameters
Change rate of GHG after ) 109997631 0.099986161  0.09995183  0.100719 0.099668  0.09992 0.100173568 0.1
10% increase
Change rate of GHG after 156078304 .0.099986161  -0.1000723  -0.09952 20.09967  -0.10032 -0.099925614 0.1

10% reduction
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S6 Results by country

S6.1 Results for MFA
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Figure S1.1 Sankey diagram for SO in year 1 and year 30 in China.
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Figure S1.2 Sankey diagram for S1 in year 1 and year 30 in China.
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Figure S1.3 Sankey diagram for S2 in year 1 and year 30 in China.
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Figure S1.4 Sankey diagram for S3 in year 1 and year 30 in China.
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Figure S1.5 Sankey diagram for S4 in year 1 and year 30 in China.
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Figure S1.6 Sankey diagram for S5 in year 1 and year 30 in China.
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Figure S1.7 Sankey diagram for S6 in year 1 and year 30 in China.
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Figure S1.8 Sankey diagram for S7 in year 1 and year 30 in China.
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Figure S1.9 Sankey diagram for S8 in year 1 and year 30 in China.
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Figure S1.10 Sankey diagram for S9 in year 1 and year 30 in China.
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Figure S1.11 Sankey diagram for S10 in year 1 and year 30 in China.
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Figure S1.12 Sankey diagram for S11 in year 1 and year 30 in China.
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Figure S1.13 Sankey diagram for S12 in year 1 and year 30 in China.
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Figure S1.14 Sankey diagram for S13 in year 1 and year 30 in China.
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Figure S1.15 Sankey diagram for SO in year 1 and year 30 in Indonesia
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Figure S1.16 Sankey diagram for S1 in year 1 and year 30 in Indonesia.
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Figure S1.17 Sankey diagram for S2 in year 1 and year 30 in Indonesia.
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Figure S1.18 Sankey diagram for S3 in year 1 and year 30 in Indonesia.
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Figure S1.19 Sankey diagram for S4 in year 1 and year 30 in Indonesia.
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Figure S1.20 Sankey diagram for S5 in year 1 and year 30 in Indonesia.
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Figure S1.21 Sankey diagram for S6 in year 1 and year 30 in Indonesia.
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Figure S1.22 Sankey diagram for S7 in year 1 and year 30 in Indonesia.
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Figure S1.23 Sankey diagram for S8 in year 1 and year 30 in Indonesia.
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Figure S1.24 Sankey diagram for S9 in year 1 and year 30 in Indonesia.
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Figure S1.25 Sankey diagram for S10 in year 1 and year 30 in Indonesia.
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Figure S1.26 Sankey diagram for S11 in year 1 and year 30 in Indonesia.
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Figure S1.27 Sankey diagram for S12 in year 1 and year 30 in Indonesia.
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Figure S1.28 Sankey diagram for S13 in year 1 and year 30 in Indonesia.
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Figure S1.29 Sankey diagram for SO in year 1 and year 30 in India.
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Figure S1.30 Sankey diagram for S1 in year 1 and year 30 in India.
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Figure S1.31 Sankey diagram for S2 in year 1 and year 30 in India.
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Figure S1.32 Sankey diagram for S3 in year 1 and year 30 in India.
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Figure S1.33 Sankey diagram for S4 in year 1 and year 30 in India.
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Figure S1.34 Sankey diagram for S5 in year 1 and year 30 in India.
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Figure S1.35 Sankey diagram for S6 in year 1 and year 30 in India.
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Figure S1.36 Sankey diagram for S7 in year 1 and year 30 in India.
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Figure S1.37 Sankey diagram for S8 in year 1 and year 30 in India.
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Figure S1.38 Sankey diagram for S9 in year 1 and year 30 in India.
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Figure S1.39 Sankey diagram for S10 in year 1 and year 30 in India.
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Figure S1.40 Sankey diagram for S11 in year 1 and year 30 in India.
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Figure S1.41 Sankey diagram for S12 in year 1 and year 30 in India.
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Figure S1.42 Sankey diagram for S13 in year 1 and year 30 in India.
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Figure S1.43 Sankey diagram for SO in year 1 and year 30 in Thailand.
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Figure S1.44 Sankey diagram for S1 in year 1 and year 30 in Thailand.
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Figure S1.45 Sankey diagram for S2 in year 1 and year 30 in Thailand.
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Figure S1.46 Sankey diagram for S3 in year 1 and year 30 in Thailand.
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Figure S1.48 Sankey diagram for S5 in year 1 and year 30 in Thailand.
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Figure S1.49 Sankey diagram for S6 in year 1 and year 30 in Thailand.
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Figure S1.52 Sankey diagram for S9 in year 1 and year 30 in Thailand.
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Figure S1.53 Sankey diagram for S10 in year 1 and year 30 in Thailand.
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Figure S1.56 Sankey diagram for S13 in year 1 and year 30 in Thailand.
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Figure S1.57 Sankey diagram for SO in year 1 and year 30 in Japan.
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Figure S1.58 Sankey diagram for S1 in year 1 and year 30 in Japan.
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Figure S1.59 Sankey diagram for S2 in year 1 and year 30 in Japan.

79



Year 2020

Input from
year 2019

Year 2030

Input from
year 2029
|

Production Manufacturing Use and source- Recycled

5 Collection Sorting EOL treatment 5
separation material
528
Kt
884 ;; REC
Kt Q FILMS /
Z /
- Input to year 2021
™ 372 put to )
Kt REC FIBRES LF
Input to year 2031
TRADE OTHER TRADE TRADE \
957
Kt
BOTTELS REC
<
1435 g
Kt >
FILMS
= Domestic Flow
Ly 913 Trade Flow
Kt { B Recycling
FIBRES in eriti
REC mm Incinerition
B Landfilling
OTHER TRADE

Figure S1.60 Sankey diagram for S3 in year 1 and year 30 in Japan.
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Figure S1.61 Sankey diagram for S4 in year 1 and year 30 in Japan.
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Figure S1.62 Sankey diagram for S5 in year 1 and year 30 in Japan.
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Figure S1.63 Sankey diagram for S6 in year 1 and year 30 in Japan.
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Figure S1.64 Sankey diagram for S7 in year 1 and year 30 in Japan.
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Figure S1.65 Sankey diagram for S8 in year 1 and year 30 in Japan.
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Figure S1.66 Sankey diagram for S9 in year 1 and year 30 in Japan.
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Figure S1.67 Sankey diagram for S10 in year 1 and year 30 in Japan.
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Figure S1.68 Sankey diagram for S11 in year 1 and year 30 in Japan.
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Figure S1.70 Sankey diagram for S13 in year 1 and year 30 in Japan.
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Figure S1.71 Sankey diagram for SO in year 1 and year 30 in Europe.
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Figure S1.72 Sankey diagram for S1 in year 1 and year 30 in Europe.
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Figure S1.73 Sankey diagram for S2 in year 1 and year 30 in Europe.
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Figure S1.74 Sankey diagram for S3 in year 1 and year 30 in Europe.

94



Year 2020

Input from
year 2019
!

Year 2030

Input from
yvear 2029
|

Production Manufacturing Use and source- Recycled

x Collection Sorting EOL treatment :
separation material
_ —
2815
Kt
BOTTELS
-
4648 5 REC
Kt o FILMS
Z /‘
Ly 1990 : ] Input to year 2021
Kt o/ FIBRES =
REC = ‘ |
Y Input to year 2031
| TRADE OEEE. R TRADE \
4206
Kt
BOTTELS
REC
s
5574 g
Kt 2
FILMS
I Domestic Flow
4054 Trade Flow
= Recyclin
Kt =] = Recycing
FIBRES B Incinerition
- B Landfilling
TRADE OTHER TRADE TRADE

100

B 1000 e 500

Figure S1.75 Sankey diagram for S4 in year 1 and year 30 in Europe.



Year 2020

Input from
vear 2019

Year 2030

Input from
vear 2029

Production Manufacturing Use and source- Recycled

A Collection Sorting EOL treatment E
separation material
2815
Kt
BOTTELS
4648 REC
Kt
Ly 1990 Input to year 2021
Kt e
)
Input to year 2031
- TRADE O [IRATE TRADE \'
4249
Kt
BOTTELS
REC
5531
Kt
FILMS
M Domestic Flow
4007 Trade Flow
Kt _'r; mm Recycling
FIBRES B Incinerition
REC Bl Landfilling
TRADE

OTHER TRADE TRADE

B 1000 s 500 100

Figure S1.76 Sankey diagram for S5 in year 1 and year 30 in Europe.
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Figure S1.77 Sankey diagram for S6 in year 1 and year 30 in Europe.
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Figure S1.78 Sankey diagram for S7 in year 1 and year 30 in Europe.
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Figure S1.79 Sankey diagram for S8 in year 1 and year 30 in Europe.
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Figure S1.80 Sankey diagram for S9 in year 1 and year 30 in Europe.
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Figure S1.81 Sankey diagram for S10 in year 1 and year 30 in Europe.
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Figure S1.82 Sankey diagram for S11 in year 1 and year 30 in Europe.
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Figure S1.83 Sankey diagram for S12 in year 1 and year 30 in Europe.
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Figure S1.84 Sankey diagram for S13 in year 1 and year 30 in Europe.
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Figure S1.85 Sankey diagram for SO in year 1 and year 30 in South Africa.
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Figure S1.86 Sankey diagram for S1 in year 1 and year 30 in South Africa.
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Figure S1.87 Sankey diagram for S2 in year 1 and year 30 in South Africa.
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Figure S1.88 Sankey diagram for S3 in year 1 and year 30 in South Africa.
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Figure S1.89 Sankey diagram for S4 in year 1 and year 30 in South Africa.
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Figure S1.90 Sankey diagram for S5 in year 1 and year 30 in South Africa.

110



Year 2020

Input from
year 2019
|

Year 2030

Input from
vear 2029
|

Production Manufacturing Use and source- Recycled

- Collection Sorting EOL treatment -
separation material
54
PRE Kt
BOTTELS
———————
332 REC
SS SOR
Kt FILMS /
=
36 < Input to year 2021
Kt < 7
REC N FIBRES ’
NS - Input to year 2031
TRADE OTHER TRADE TRADE \
PRE 98
Kt
BOTTELS
REC
572
Kt
FILMS
0 I Domestic Flow
K2t Trade I-:Iow
REC I Recycling
FIBRES B Landfilling
TRADE OTHER TRADE

TRADE - 200 QD 100 w— 50

Figure S1.91 Sankey diagram for S6 in year 1 and year 30 in South Africa.
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Figure S1.92 Sankey diagram for S7 in year 1 and year 30 in South Africa.
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Figure S1.93 Sankey diagram for S8 in year 1 and year 30 in South Africa.
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Figure S1.94 Sankey diagram for S9 in year 1 and year 30 in South Africa.
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Figure S1.95 Sankey diagram for S10 in year 1 and year 30 in South Africa.
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Figure S1.96 Sankey diagram for S11 in year 1 and year 30 in South Africa.
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Figure S1.97 Sankey diagram for S12 in year 1 and year 30 in South Africa.
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Figure S1.98 Sankey diagram for S13 in year 1 and year 30 in South Africa.
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Figure S1.99 Sankey diagram for SO in year 1 and year 30 in Mexico.
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Figure S1.100 Sankey diagram for S1 in year 1 and year 30 in Mexico.
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Figure S1.101 Sankey diagram for S2 in year 1 and year 30 in Mexico.
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Figure S1.102 Sankey diagram for S3 in year 1 and year 30 in Mexico.
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Figure S1.103 Sankey diagram for S4 in year 1 and year 30 in Mexico.
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Figure S1.104 Sankey diagram for S5 in year 1 and year 30 in Mexico.



Year 2020

Input from
vear 2019

Year 2030

Input from
vear 2029
|

Production Manufacturing Use and source- Recycled

: Collection Sorting EOL treatment .
separation material
PRE 359
Kt
. 1
011 ss SOR REP REC
Kt |8 /A
= NC
E . Input to year 2021
203 S
Kt REc 5
: Input to year 2031
TRADE OTHER TRADE TRADE \
658
Kt
REC
1512
Kt
mm Domestic Flow
Trade Flow
619 B Recycling
Kt mm Incinerition
B Landfilling
TRADE OTHER TRADE TRADE

- 500 PN 200 s 100

Figure S1.105 Sankey diagram for S6 in year 1 and year 30 in Mexico.
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Figure S1.106 Sankey diagram for S7 in year 1 and year 30 in Mexico.
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Figure S1.107 Sankey diagram for S8 in year 1 and year 30 in Mexico.
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Figure S1.108 Sankey diagram for S9 in year 1 and year 30 in Mexico.
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Figure S1.109 Sankey diagram for S10 in year 1 and year 30 in Mexico.
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Figure S1.110 Sankey diagram for S11 in year 1 and year 30 in Mexico.
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Figure S1.111 Sankey diagram for S12 in year 1 and year 30 in Mexico.
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Figure S1.112 Sankey diagram for S13 in year 1 and year 30 in Mexico.
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Figure S1.113 Sankey diagram for SO in year 1 and year 30 in America.

133



Year 2020

Input from
year 2019
|

Year 2030

Input from
vear 2029
|

Production Manufacturing Use and source- Recycled

g Collection Sorting EOL treatment B
separation material
L 912
Kt
BOTTELS
5322 = :5 e
Kt 2 /‘
Z
Input to year 2021
506
Kt
REC ¥ _/ Input to year 2031
— TRADE CEERS RS TRADE
PRE
2811
Kt
BOTTELS REC
8220 %
Kt a
Z
FILMS
mm Domestic Flow
2539 - Trade Flow
Kt = B Recycling
REC FIBRES B Incinerition
B Landfilling
TRADE OTHER TRADE TRADE

B 000 s 500 200

Figure S1.114 Sankey diagram for S1 in year 1 and year 30 in America.
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Figure S1.115 Sankey diagram for S2 in year 1 and year 30 in America.
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Figure S1.116 Sankey diagram for S3 in year 1 and year 30 in America.
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Figure S1.117 Sankey diagram for S4 in year 1 and year 30 in America.
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Figure S1.118 Sankey diagram for S5 in year 1 and year 30 in America.
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Figure S1.119 Sankey diagram for S6 in year 1 and year 30 in America.
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Figure S1.120 Sankey diagram for S7 in year 1 and year 30 in America.
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Figure S1.121 Sankey diagram for S8 in year 1 and year 30 in America.

141



Year 2020

Input from
year 2019
!

Year 2030

Input from
vear 2029

Production Manufacturing Use and source- Recycled

- Collection Sorting EOL treatment A
separation material
PRE
912
BOTTELS Kt
5322 ] 5 oo
Kt z /‘
I~ ) Input to year 2021
506
Kt -
REC ¥ Input to year 2031
— TRADE L JESDE TRADE \'
_ ———PRE
1866
Kt
BOTTELS
REC
4193
Kt
FILMS '
mm Domestic Flow
1758 = Trade Flow
Kt = B Recycling
REC FIBRES s Incinerition
B Landfilling

TRADE OTHER TRADE

B 000 e 500 200

Figure S1.122 Sankey diagram for S9 in year 1 and year 30 in America.
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Figure S1.123 Sankey diagram for S10 in year 1 and year 30 in America.
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Figure S1.124 Sankey diagram for S11 in year 1 and year 30 in America.
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Figure S1.125 Sankey diagram for S12 in year 1 and year 30 in America.
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Figure S1.126 Sankey diagram for S13 in year 1 and year 30 in America.
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Figure S1.127 Sankey diagram for SO in year 1 and year 30 in Korea.
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Figure S1.128 Sankey diagram for S1 in year 1 and year 30 in Korea.
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Figure S1.129 Sankey diagram for S2 in year 1 and year 30 in Korea.
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Figure S1.130 Sankey diagram for S3 in year 1 and year 30 in Korea.
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Figure S1.131 Sankey diagram for S4 in year 1 and year 30 in Korea.
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Figure S1.132 Sankey diagram for S5 in year 1 and year 30 in Korea.
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Figure S1.133 Sankey diagram for S6 in year 1 and year 30 in Korea.
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Figure S1.134 Sankey diagram for S7 in year 1 and year 30 in Korea.
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Figure S1.135 Sankey diagram for S8 in year 1 and year 30 in Korea.
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Figure S1.136 Sankey diagram for S9 in year 1 and year 30 in Korea.
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Figure S1.137 Sankey diagram for S10 in year 1 and year 30 in Korea.
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Figure S1.138 Sankey diagram for S11 in year 1 and year 30 in Korea.
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Figure S1.139 Sankey diagram for S12 in year 1 and year 30 in Korea.
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Figure S1.140 Sankey diagram for S13 in year 1 and year 30 in Korea.

160



Year 2020

Input from
year 2019
|

Year 2030

Input from
year 2029
|

: : U d . . Recycled
Production Manufacturing ool Collection Sorting EOL treatment i
separation material

205
BOTTELS Kt
= REC
607 = FILMS
Kt 5 /
Input to year 2021
124 REC =
Kt \ FIBRES
OTHER TRADE TRADE Input to year 2031
TRADE \
PRE
356
BOTTELS Kt
REC
-
5
%44 2
Kt = FILMS
I Domestic Flow
337 Trade Flow
Kt I Recycling
REC s Landiilling
FIBRES
OTHER TRADE TRADE
200 o 100  —— 50
TRADE |

Figure S1.141 Sankey diagram for SO in year 1 and year 30 in Brazil.
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Figure S1.142 Sankey diagram for S1 in year 1 and year 30 in Brazil.
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Figure S1.143 Sankey diagram for S2 in year 1 and year 30 in Brazil.
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Figure S1.144 Sankey diagram for S3 in year 1 and year 30 in Brazil.
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Figure S1.145 Sankey diagram for S4 in year 1 and year 30 in Brazil.
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Figure S1.146 Sankey diagram for S5 in year 1 and year 30 in Brazil.
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Figure S1.147 Sankey diagram for S6 in year 1 and year 30 in Brazil.
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Figure S1.148 Sankey diagram for S7 in year 1 and year 30 in Brazil.

168



Year 2020

Input from
vear 2019
|

Year 2030

Input from
year 2029
|

- : U d A - Recycled
Production Manufacturing sl Collection Sorting EOL treatment b
separation material

PRE
BOTTELS

1 =
- REC
607 = SS SOR
Kt 3 FILMS
Z /
=
124 Input to year 2021
REC >
— \ FIBRES
- OTHER TRADE TRADE Input to year 2031
I TRADE \
PRE
545
BOTTELS Kt
REC
821
Kt FILMS
I Domestic Flow
497 Trade Flow
Kt B Recycling
s Incinerition
FIBRES = Landfilling
OTHER TRADE
200 100 mm— 50
TRADE ] —

Figure S1.149 Sankey diagram for S8 in year 1 and year 30 in Brazil.
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Figure S1.150 Sankey diagram for S9 in year 1 and year 30 in Brazil.
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Figure S1.151 Sankey diagram for S10 in year 1 and year 30 in Brazil.
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Figure S1.152 Sankey diagram for S11 in year 1 and year 30 in Brazil.
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Figure S1.153 Sankey diagram for S12 in year 1 and year 30 in Brazil.
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Figure S1.154 Sankey diagram for S13 in year 1 and year 30 in Brazil.
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Figure S1.155 Sankey diagram for SO in year 1 and year 30 in Australia.
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Figure S1.156 Sankey diagram for S1 in year 1 and year 30 in Australia.
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Figure S1.157 Sankey diagram for S2 in year 1 and year 30 in Australia.
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Figure S1.158 Sankey diagram for S3 in year 1 and year 30 in Australia.
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Figure S1.159 Sankey diagram for S4 in year 1 and year 30 in Australia.
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Figure S1.160 Sankey diagram for S5 in year 1 and year 30 in Australia.
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Figure S1.161 Sankey diagram for S6 in year 1 and year 30 in Australia.
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Figure S1.162 Sankey diagram for S7 in year 1 and year 30 in Australia.
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Figure S1.163 Sankey diagram for S8 in year 1 and year 30 in Australia.
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Figure S1.164 Sankey diagram for S9 in year 1 and year 30 in Australia.
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Figure S1.165 Sankey diagram for S10 in year 1 and year 30 in Australia.
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Figure S1.166 Sankey diagram for S11 in year 1 and year 30 in Australia.
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Figure S1.167 Sankey diagram for S12 in year 1 and year 30 in Australia.
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Figure S1.168 Sankey diagram for S13 in year 1 and year 30 in Australia.
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S6.2 Results for LCA

For each country, under scenarios S0-S13, the cumulative greenhouse gas

emissions from various lifecycle stages for 2020-2030 were calculated relative to the

business as usual (BAU) scenario (represented by the baseline), with a 95% confidence

interval. The green area indicates a reduction in greenhouse gas emissions compared to

BAU, while the red area indicates an increase compared to BAU, with (¢) representing

the total.

40k

30k

20k

10k

—

=

=
1

-100k

Greenhouse gas change amount CO2-eq/10Kt
=)
1

-120K

-140k

1000

S1

S2

54

S5

S6 S7 S8

S9 S10 S11 S12 S13

Figure S1.169 China

800
600
400

200 H

-200 +

-400 +

& -3500

Greenhouse gas change amount CO2-eq/10Kt
=)
1

-4000

-4500

S1

S2

S3

S4

S5

S6 S7 S8

S9 S10 S11 S12 S13

Figure S1.170 Indonesia

189

- PET production
-Manufacturing

I Recycling

[ Material avoided/induced
-Incineraﬁon

[ Energy avoided/induced
|:| Sorting

Total

- PET production

- Manufacturing

B Recycling

- Material avoided/induced
- Incineration

[ Energy avoided/induced
|:| Sorting

» Total



Greenhouse gas change amount CO2-eq/10Kt

Greenhouse gas change amount CO2-eq/10Kt

9k
= ]
S oo
=
< ]
g
o 3k
5 ]
: Ll
E
= 4
o
=
g -3k
=
~ 4
E - PET production
;; -6k - Manufacturing
g i - Recycling
= I Material avoided/indu ced
4 -32k 1 I 1n cineration
5 1 - Energy avoided/induced
40Kk | [ |sorting
¢ Total
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13
Figure S1.171 India
1k
750
500
250
04
-250
500 4 - PET production
B - Manufacturing
g - Recycling
[ Material avoided induced
-3K 7 I In cineration
] - Energy avoided/induced
|:| Sorting
-4k +  Total
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13
Figure 1.172 Thailand
3k
2k +
1k
04
1k -
] - PET production
- Manufacturing
2k I Recycling
[ Material avoided/indu ced
T Il 1n cineration
3Kk 4 - Energy avoided/indunced
I:l Sorting
« Total

S1 S2 S3 S4 S5 S6 S7 S8 SS9 S10 S11 S12 S13

Figure 1.173 Japan
190



15k

[

(=]

=
1

(=]
|

-5k

-10k —

Greenhouse gas change amount CO2-eq/10Kt

-15k

300

S1

S2

S4

S5

S6

S7

S8

S9 S10 S11 S12 S13

Figure 1.174 Europe

200

100 -

-100 H

-600 —

Greenhouse gas change amount CO2-eq/10Kt

-800

3k

S1

S2

S4

SS

S6

S7

S8

S9 S10 S11 S12 S13

Figure 1.175 South Africa

2k

1k H

-2k

Greenhouse gas change amount CO2-eq/10Kt

-3k

S1

S2

S3

S4

S5

S6

s7

S8

S9 S10 S11 S12 S13

Figure 1.176 Mexico
191

7] PET production

- Manufacturing

- Recycling

- Material avoided/induced
- Incineration

[ Energy avoided/indu ced
l:l Sorting

= Total

- PET production

- Manufacturing

I Recycling

- Material avoided/induced
I 1 cineration

- Energy avoided/induced
I:l Sorting

¢ Total

- PET production

- Manufacturing

- Recycling

- Material avoided/induced
I T cineration

- Energy avoided/induced
l:l Sorting

¢+ Total



-2k +

N . .

Greenhouse gas change amount CO2-eq/10Kt

S1 82 S4 S5 S6 S7 S8 89 S10 S11 S12 S13

Figure 1.177 America

2k

2k

1K

500

Greenhouse gas change amount CO2-eq/10Kt

-5k

S1

S2 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13

Figure 1.178 Korea

1k

o

(=3

(=]
1

[=a)

(=]

=]
1

7]

(=]

=]
1

-300

-600

Greenhouse gas change amount CO2-eq/10Kt
©
(=]
=] =]
1 1

=
=

S1  S2 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13

Figure 1.179 Brazil
192

- PET production
Manufacturing

- Recycling

Material avoided/induced

I 1 cineration

[ | Energy avoided/induced

I:l Sorting

¢ Total

- PET production

- Manufacturing

I Recycling

- Material avoided/induced
I Incineration

[ Energy avoided/induced
l:l Sorting

e Total

- PET production

- Manufacturing

- Recycling

- Material avoided/induced
I 1u cineration

- Energy avoided/induced
l:l Sorting

+ Total



Greenhouse gas change amount CO2-eq/10Kt

300

200 +

100 +

-100 4

-200 +

-300

S1

S2

S3

S4

S5

S6 S7 S8 89 S10 S11 S12 S13

Figure 1.180 Australia

193

- PET production

Il Manufacturing

- Recycling

- Material avoided/induced
B 1u cineration

- Energy avoided/induced
|:| Sorting

» Total



10.

11.

12.

13.

14.

15.
16.

S7 reference

Chu, J.; Cai, Y.; Li, C.; Wang, X.; Liu, Q.; He, M. Dynamic Flows of Polyethylene Terephthalate (PET) Plastic
in China. Waste Management 2021, 124,273-282, doi:10.1016/j.wasman.2021.01.035.

Huajing Industry Research Institute. 2023-2028 China Polyethylene Terephthalate (PET) Industry Market
Prospect and Investment Strategic Planning Analysis Report. 2022. Available online:
https://www.huaon.com/channel/chemical/869808.html (accessed on 14 November 2023)
Chaudhari, U.S.; Johnson, A.T.; Reck, B.K.; Handler, R.M.; Thompson, V.S.; Hartley, D.S.; Young, W.; Watkins,
D.; Shonnard, D. Material Flow Analysis and Life Cycle Assessment of Polyethylene Terephthalate and
Polyolefin Plastics Supply Chains in the United States. ACS Sustainable Chem. Eng. 2022, 10, 1314513155,
doi:10.1021/acssuschemeng.2c04004.

Eurostat. Industry, Trade and Services-Statistics on the Production of Manufactured Goods. Available online:
https://ec.europa.eu/eurostat/databrowser/view/ds-056121/legacyMultiFreq/table?lang=en&category=prom
(accessed on 8 November 2023).

METI. Ministry of Economy, Trade and Industry Home—Statistics—Ministry of Economy, Trade and Industry
Dynamic Production Statistics—Overview. Available online:
https://view.officeapps.live.com/op/view.aspx ?src=https%3 A%2F%2Fwww.meti.go.jp%2F statistics%2Fty0%
2Fseidou%2Fresult%2Fichiran%2FresourceData%2F08_seidou%2Fnenpo%2F2022%2Fh2daa2022k xlsx&w
dOrigin=BROWSELINK (accessed on 8 December 2023). (In Japanese)

Martin, E.J.P.; Oliveira, D.S.B.L.; Oliveira, L.S.B.L.; Bezerra, B.S. Life Cycle Comparative Assessment of Pet
Bottle Waste Management Options: A Case Study for the City of Bauru, Brazil. Waste Management 2021, 119,
226-234, doi:10.1016/j.wasman.2020.08.041.

Markets and Markets. Purified Terephthalic Acid (PTA) Market—Global Forecast to 2023. 2018. Available
online: https://www.marketsandmarkets.com/Market-Reports/purified-terephthalic-acid-market-
150628286.html (accessed on 23 November 2023).

Park, J.; Jang, Y.; Son, M. Dynamic Plastics Flow Analysis for Korea between 1982-2020. J Korean Soc Environ
Eng 2022, doi:10.4491/KSEE.2023.45.3.127.

O’Farrell, K.; Harney, F.; Stovell, L. Australian Plastics Flows and Fates Study 2020-21—National Report.
2020. Available online: https://www.dcceew.gov.au/environment/protection/waste/publications/australian-
plastic-flows-and-fates-report-2020-21 (accessed on 23 November 2023).

ECOCE. Informe de 20 Aniversario. 2022. Available online: https://www.ecoce.mx/ (accessed on 2 November
2023). (In Spanish)

Chu, J.; Cai, Y.; Li, C.; Wang, X.; Liu, Q.; He, M. Dynamic Flows of Polyethylene Terephthalate (PET) Plastic
in China. Waste Management 2021, 124,273-282, doi:10.1016/j.wasman.2021.01.035.

Huajing Industry Research Institute. 2022-2027 China Bottle-Grade PET Industry Development Trend and
Investment Strategy Consulting Report. 2023. Available online:
https://www.huaon.com/channel/plastic/807186.html (accessed on 2 November 2023).

China National Textile and Apparel Council. 2020-2021 China Textile Industry Development Report. 2021.
Available online: https://cnki.nbsti.net/CSYDMirror/trade/Yearbook/Single/N2022060151?z=7012 (accessed
on 2 November 2023). (In Chinese)

Nicholson, S.R.; Rorrer, N.A.; Carpenter, A.C.; Beckham, G.T. Manufacturing Energy and Greenhouse Gas
Emissions Associated with Plastics Consumption. Joule 2021, 5, 673-686, doi:10.1016/j.joule.2020.12.027.
Petcore Europe. PET Market in Europe State of Play 2022; Petcore Europe: Brussels, Belgium, 2022.
EURATEX. Facts & Key Figures 2022 of the European Textile and Clothing Industry. 2022. Available online:

194



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

https://euratex.eu/facts-and-key-figures/ (accessed on 29 November 2023).

Pet bottle recycling association. Overview of Designated PET Bottle Recycling. Available online:
https://www.petbottle-rec.gr.jp/data/general_situation.html (accessed on 29 November 2023). (In Japanese)
Udaipurwala, M. Plastics Industry Status Report — India - 2022. 2022. Available online:
https://plastindia.org/plastic-industry-status-report/ (accessed on 22 December 2023)

WZAIR ADVISORS. Indian Textile & Apparel Industry 2022. 2022. Available online:
https://www.ibef.org/industry/indian-textiles-and-apparel-industry-analysis-presentation ~ (accessed on 9
November 2023).

Cai, H.; Jang, Y. Material Flow Analysis for PET Bottles and Greenhouse Gas Reduction by Recycling Towards
a Circular Economy. J. Korea Soc. Waste Manag 2021, 38, 294-302, do0i:10.9786/kswm.2021.38.4.294.
Korea Chemical Fibers Industry Association. The Korea Chemical Fiber Handbook 2020. 2020. Available
online: http://kcfa.or.kr/bbs/board.php?bo_table=statistics (accessed on 18 November 2023).

Mordor Intelligence. 2018-2028 Global Polyethylene Terephthalate (Pet) Resin Market. 2020. Available online:
https://www.mordorintelligence.com/industry-reports/polyethylene-terephtalate-market/market-trends
(accessed on 27 April 2023).

Andreasi Bassi, S.; Tonini, D.; Saveyn, H.; Astrup, T.F. Environmental and Socioeconomic Impacts of Poly
(Ethylene Terephthalate) (PET) Packaging Management Strategies in the EU. Environ. Sci. Technol. 2022, 56,
501-511. https://doi.org/10.1021/acs.est.1c00761.

de Oliveira, C.C.N.; Zotin, M.Z.; Rochedo, P.R.R.; Szklo, A. Achieving Negative Emissions in Plastics Life
Cycles through the Conversion of Biomass Feedstock. Biofitels Bioprod Bioref 2021, 15, 430-453,
doi:10.1002/bbb.2165.

Zero Waste Europe. How Circular Is PET. 2022. Available online: https://zerowasteeurope.eu/library/how-
circular-is-pet/ (accessed on 7 April 2023).

China Petroleum and Petrochemical. PET Bottle Flakes: Downstream Demand Grows Steadily, Industry
Concentration Increases. 2022. Available online:
https://www.vzkoo.com/document/20220518e2a8f735a499e4cc6d88be06.html (accessed on 7 January 2024).
Eriksen, M.K.; Pivnenko, K.; Faraca, G.; Boldrin, A.; Astrup, T.F. Dynamic Material Flow Analysis of PET,
PE, and PP Flows in Europe: Evaluation of the Potential for Circular Economy. Environ. Sci. Technol. 2020,
54,16166-16175, doi:10.1021/acs.est.0c03435.

Groot, J.; Bing, X.; Bos-Brouwers, H.; Bloemhof-Ruwaard, J. A Comprehensive Waste Collection Cost Model
Applied to Post-Consumer Plastic Packaging Waste. Resources, Conservation and Recycling 2014, 85, 79-87,
doi:10.1016/j.resconrec.2013.10.019.

Indorama Ventures. A New Era of Growth and Value Creation. 2020. Available online:
https://www.sambuz.com/doc/and-value-creation-ppt-presentation-259972 (accessed on 7 August 2023).
Bozhang, Q. Current Situation of PET Production in China (in Chinese). Polyester industry 2017, 30, 4,
do0i:10.3969/j.issn.1008-8261.2017.01.002.

Chu, J.; Hu, X.; Kong, L.; Wang, N.; Zhang, S.; He, M.; Ouyang, W.; Liu, X.; Lin, C. Dynamic Flow and
Pollution of Antimony from Polyethylene Terephthalate (PET) Fibers in China. Science of The Total
Environment 2021, 771, 144643, doi:10.1016/j.scitotenv.2020.144643.

National Association for PET Container Resources. 2020 Pet Recycling Report. 2021. Available online:
https://napcor.com/reports-resources/ (accessed on 27 August 2023).

US EPA. Advancing Sustainable Materials Management: Facts and Figures Report. 2015. Available online:
https://www.epa.gov/facts-and-figures-about-materials-waste-and-recycling/advancing-sustainable-materials-

management (accessed on 24 August 2023).

195



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Plastic Europe. Plastics—The Facts 2020; Plastic Europe: Brussels, Belgium, 2020.

Van Eygen, E.; Laner, D.; Fellner, J. Circular Economy of Plastic Packaging: Current Practice and Perspectives
in Austria. Waste Management 2018, 72, 55-64, doi:10.1016/j.wasman.2017.11.040.

Eriksen, M.K.; Damgaard, A.; Boldrin, A.; Astrup, T.F. Quality Assessment and Circularity Potential of
Recovery Systems for Household Plastic Waste. J of Industrial Ecology 2019, 23, 156-168,
doi:10.1111/jiec.12822.

Pimentel Pincelli, I.; Borges de Castilhos Junior, A.; Seleme Matias, M.; Wanda Rutkowski, E. Post-Consumer
Plastic Packaging Waste Flow Analysis for Brazil: The Challenges Moving towards a Circular Economy. Waste
Management 2021, 126, 781-790, doi:10.1016/j.wasman.2021.04.005.

Neo, E.R.K.; Soo, G.C.Y.; Tan, D.Z.L.; Cady, K.; Tong, K.T.; Low, J.S.C. Life Cycle Assessment of Plastic
Waste End-of-Life for India and Indonesia. Resources, Conservation and Recycling 2021, 174, 105774,
doi:10.1016/j.resconrec.2021.105774.

Pollution Control Department of Thailand. Thailand State of Waste Disposal Site Report in 2020. 2020.
Available online: https://www.pcd.go.th/publication/14745/ (accessed on 24 September 2023). (In Thai)

Lim, J.; Ahn, Y.; Kim, J. Optimal Sorting and Recycling of Plastic Waste as a Renewable Energy Resource
Considering Economic Feasibility and Environmental Pollution. Process Safety and Environmental Protection
2023, 169, 685-696, doi:10.1016/j.psep.2022.11.027.

Jang, Y.; Nam Kim, K.; Woo, J. Post-Consumer Plastic Packaging Waste from Online Food Delivery Services
in South Korea. Waste Management 2023, 156, 177-186, doi:10.1016/j.wasman.2022.11.036.

Wurm, F.R.; Spierling, S.; Endres, H.; Barner, L. Plastics and the Environment—Current Status and Challenges
in Germany and Australia. Macromol. Rapid Commun. 2020, 41, 2000351, doi:10.1002/marc.202000351.
ECOCE. El Reciclaje de PET En México Es Caso de Exito. 2023. Available online: https:/www.pt-
mexico.com/articulos/el-reciclaje-de-pet-en-mexico-es-caso-de-exito (accessed on 19 September 2023). (In
Spanish)

Goga, T.; Harding, K.; Russo, V.; Von Blottnitz, H. What Material Flow Analysis and Life Cycle Assessment
Reveal about Plastic Polymer Production and Recycling in South Africa. S. Afrr J Sci. 2022,
doi:10.17159/sajs.2022/12522.

Antonopoulos, 1.; Faraca, G.; Tonini, D. Recycling of Post-Consumer Plastic Packaging Waste in the EU:
Recovery Rates, Material Flows, and Barriers. Waste Management 2021, 126, 694-705,
doi:10.1016/j.wasman.2021.04.002.

Andreasi Bassi, S.; Tonini, D.; Saveyn, H.; Astrup, T.F. Environmental and Socioeconomic Impacts of
Poly(Ethylene Terephthalate) (PET) Packaging Management Strategies in the EU. Environ. Sci. Technol. 2022,
56,501-511, doi:10.1021/acs.est.1c00761.

Axion Consulting. A Financial Assessment of Recycling Mixed Plastics in the UK. 2009. Available online:
https://www.yumpu.com/en/document/view/40248968/financial-assessment-of-mixed-plastics-recycling-in-
the-uk-wrap (accessed on 9 September 2023).

Enviros Consulting. MRF Quality Assessment Study. 2009. Available online:
https://documents.pub/document/mrf-quality-assessment-study.html (accessed on 19 September 2023).
Shonfield, P. LCA of Management Options for Mixed Waste Plastics. Available online: https://www.eco-
conception.fr/data/sources/users/8/lca-of-management-options-for-mixed-waste-plastics.pdf (accessed on 12
September 2023).

Shen, L.; Worrell, E.; Patel, M.K. Open-Loop Recycling: A LCA Case Study of PET Bottle-to-Fibre Recycling.
Resources, Conservation and Recycling 2010, 55, 34-52, doi:10.1016/j.resconrec.2010.06.014.

Turner, D.A.; Williams, I.D.; Kemp, S. Combined Material Flow Analysis and Life Cycle Assessment as

196



52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

a Support Tool for Solid Waste Management Decision Making. Journal of Cleaner Production 2016, 129, 234—
248, doi:10.1016/j.jclepro.2016.04.077.

Rigamonti, L.; Grosso, M.; Mgller, J.; Martinez Sanchez, V.; Magnani, S.; Christensen, T.H. Environmental
Evaluation of Plastic Waste Management Scenarios. Resources, Conservation and Recycling 2014, 85, 42-53,
doi:10.1016/j.resconrec.2013.12.012.

Pressley, PN.; Levis, J.W.; Damgaard, A.; Barlaz, M.A.; DeCarolis, J.F. Analysis of Material Recovery
Facilities for Use in Life-Cycle Assessment. Waste  Manag 2015, 35, 307-317,
doi:10.1016/j.wasman.2014.09.012.

Conte, C.; Navarotto, P.; Grosso, M. ANALISI SPERIMENTALE DI UN IMPIANTO DI SELEZIONE
AVANZATA DEI RIFIUTI PLASTICI DA RACCOLTA DIFFERENZIATA. Ingegneria dell’Ambiente 2018, 5,
doi:10.32024/ida.v5i3.p04.

Moore, P. Life Cycle Impacts for Postconsumer Recycled Resins: PET, HDPE, and PP. PRCC. Available online:
https://prce.biz/2018/12/01/life-cycle-impacts-for-postconsumer-recycled-resins-pet-hdpe-and-pp/  (accessed
on 16 September 2023).

Van Eygen, E.; Laner, D.; Fellner, J. Integrating High-Resolution Material Flow Data into the Environmental
Assessment of Waste Management System Scenarios: The Case of Plastic Packaging in Austria. Environ. Sci.
Technol. 2018, 52, 10934-10945, doi:10.1021/acs.est.8b04233.

Zhang, R.; Ma, X.; Shen, X.; Zhai, Y.; Zhang, T.; Ji, C.; Hong, J. PET Bottles Recycling in China: An LCA
Coupled with LCC Case Study of Blanket Production Made of Waste PET Bottles. Journal of Environmental
Management 2020, 260, 110062, doi:10.1016/j.jenvman.2019.110062.

Faraca, G.; Martinez-Sanchez, V.; Astrup, T.F. Environmental Life Cycle Cost Assessment: Recycling of Hard
Plastic Waste Collected at Danish Recycling Centres. Resources, Conservation and Recycling 2019, 143, 299—
309, doi:10.1016/j.resconrec.2019.01.014.

Van Eygen, E.; Laner, D.; Fellner, J. Circular Economy of Plastic Packaging: Current Practice and Perspectives
in Austria. Waste Management 2018, 72, 55-64, doi:10.1016/j.wasman.2017.11.040.

Pet Bottle Recycling Association. Pet Bottle Recycling Annual Report 2022. Available online:
https://www.petbottle-rec.gr.jp/ (accessed on 16 December 2023). (In Japanese)

Gileno, L.A.; Turci, L.F.R. Life Cycle Assessment for PET-Bottle Recycling in Brazil: B2B and B2F Routes.
Cleaner Environmental Systems 2021, 3, 100057, doi:10.1016/j.cesys.2021.100057.

Kamsook, S.; Phongphiphat, A.; Towprayoon, S.; Vinitnantharat, S. Investigation of Plastic Waste Management
in Thailand Using Material Flow Analysis. Waste Manag Res 2023, 41, 924-935,
doi:10.1177/0734242X221126376.

Bureecam, C.; Chaisomphob, T.; Sungsomboon, P.-Y. Material Flows Analysis of Plastic in Thailand. Therm
sci 2018, 22, 2379-2388, doi:10.2298/TSCI160525005B.

Ministry of Environment of Korea. National Waste Generation and Disposal Status in 2020. Available online:
https://www.recycling-
info.or.kr/rrs/stat/envStatDetail.do?menuNo=M13020201&pagelndex=1&bbsId=BBSMSTR_000000000002
&s_nttSj=KEC005&nttld=1200&searchBgnDe=&searchEndDe= (accessed on 6 December 2023). (In Korean).
Andrew, C.; Enda, C.; Stephen, C. LCA of Kerbside Recycling in Victoria; Sustainability Victoria: Melbourne,
VIC, Australia, 2015.

Recycled Plastics Branch of China Material Recycling Association. Report on the Development of China’s
Recycled Plastics Industry. 2020. Available online:
http:/1tfzs.mofcom.gov.cn/article/ztzzn/202106/20210603171351.shtml (accessed on 22 December 2023). (In
Chinese).

197



67.

68.

69.

70.

71.

72.
73.

74.

75.

76.

71.

78.

79.

80.

81.

82.

83.

84.

The Wolrd Bank. Market Study for Malaysia: Plastics Circularity Opportunities and Barriers. 2021. Available
online: https://www.worldbank.org/en/home (accessed on 21 December 2023).

Plastic Waste Management Institute of Japan. Plastic Products, Plastic Waste and Resource Recovery. 2020.
Available online: https://www.pwmi.or.jp/ (accessed on 16 October 2023).

OECD. Municipal Waste, Generation and Treatment, Organization for Economic Co-Operation and
Development; OECD: Paris, France, 2023.

Lino, FAM.; Ismail, K.A.R.; Castaneda-Ayarza, J.A. Municipal Solid Waste Treatment in Brazil: A
Comprehensive Review. Energy Nexus 2023, 11, 100232, doi:10.1016/j.nexus.2023.100232.

Ministry of Statistics and Programme Implementation. EnviStats India 2022: Vol II Environment Accounts;
Ministry of Statistics and Programme Implementation: New Delhi, India, 2020.

Abrelpe. Panorama dos Residuos Solidos No Brasil; Abrelpe: Sao Paulo, Brazil, 2020.

Korea Ministry of Environment. Status of National Waste Generation and Treatment; Ministry of Environment
and Korea Environment Corporation: Seoul, Republic of Korea, 2022.

Rueda-Avellaneda, J.E.; Rivas-Garcia, P.; Gomez-Gonzalez, R.; Benitez-Bravo, R.; Botello-Alvarez, J.E.;
Tututi-Avila, S. Current and Prospective Situation of Municipal Solid Waste Final Disposal in Mexico: A
Spatio-Temporal Evaluation. Renewable and Sustainable Energy Transition 2021, 1, 100007,
doi:10.1016/j.rset.2021.100007.

Olatayo, K.I.; Mativenga, P.T.; Marnewick, A.L. Comprehensive Evaluation of Plastic Flows and Stocks in
South Africa. Resources, Conservation and Recycling 2021, 170, 105567,
doi:10.1016/j.resconrec.2021.105567.

Minghui, X. Environmental Impact of the Derivative Fuel Method for Disposal of Low Quality Plastic
Packaging in Beijing (in Chinese). Environmental scientific research 2010, 7.

Chaudhari, U.S.; Lin, Y.; Thompson, V.S.; Handler, R.M.; Pearce, J.M.; Caneba, G.; Muhuri, P.; Watkins, D.;
Shonnard, D.R. Systems Analysis Approach to Polyethylene Terephthalate and Olefin Plastics Supply Chains
in the Circular Economy: A Review of Data Sets and Models. ACS Sustainable Chem. Eng. 2021, 9, 7403—
7421, doi:10.1021/acssuschemeng.0c08622.

Yano, J.; Sakai, S. Energy Recovery and Greenhouse Gas Reduction Potential from Food Waste in Japan. J
Mater Cycles Waste Manag 2016, 18, 631-645, doi:10.1007/s10163-016-0531-y.

Santos, R.E. dos; Santos, L.F.S. dos; Barros, R.M.; Bernal, A.P.; Tiago Filho, G.L.; Silva, F. das G.B. da
Generating Electrical Energy through Urban Solid Waste in Brazil: An Economic and Energy Comparative
Analysis. Journal of Environmental Management 2019, 231, 198-206, doi:10.1016/j.jenvman.2018.10.015.
Suryavanshi, A.V.; Ahammed, M.M.; Shaikh, I.N. Energy, Economic, and Environmental Analysis of Waste-
to-Energy Technologies for Municipal Solid Waste Treatment: A Case Study of Surat, India. J. Hazard. Toxic
Radioact. Waste 2023, 27, 04023005, doi:10.1061/JHTRBP.HZENG-1191.

Intharathirat, R.; Abdul Salam, P. Valorization of MSW-to-Energy in Thailand: Status, Challenges and Prospects.
Waste Biomass Valor 2016, 7, 31-57, d0i:10.1007/s12649-015-9422-z.

Kwon, Y.-H.; Kang, J.-G.; Ko, Y.-J.; Yoo, H.-N.; Kwon, J.-H.; Park, H.-Y.; Jeon, T.-W.; Lee, Y.-K. Estimation
of Energy Recovery Rate of Municipal Waste Incineration Facilities through Measuring Instruments. Journal
of Korea Society of Waste Management 2018, 35, 770-776, doi:10.9786/kswm.2018.35.8.770.

Gunamantha, M.; Sarto Life Cycle Assessment of Municipal Solid Waste Treatment to Energy Options: Case
Study of KARTAMANTUL Region, Yogyakarta. Renewable Energy 2012, 41, 277-284,
doi:10.1016/j.renene.2011.11.008.

Dastjerdi, B.; Strezov, V.; Kumar, R.; He, J.; Behnia, M. Comparative Life Cycle Assessment of System

Solution Scenarios for Residual Municipal Solid Waste Management in NSW, Australia. Science of The Total

198



85.

86.

87.

88.

89.

90.

91.

92.
93.

94.
95.

96.

97.

98.

Environment 2021, 767, 144355, doi:10.1016/j.scitotenv.2020.144355.

Pablo Emilio, E.-G.; Fernandez-Rodriguez, E.; Carrasco-Hernandez, R.; Coria-Péaez, A.L.; Gutiérrez-Galicia,
F. A Comparison Assessment of Landfill Waste Incineration and Methane Capture in the Central Region of
Mexico. Waste Manag Res 2022, 40, 1785-1793, doi:10.1177/0734242X221105211.

Scarlat, N.; Motola, V.; Dallemand, J.F.; Monforti-Ferrario, F.; Mofor, L. Evaluation of Energy Potential of
Municipal Solid Waste from African Urban Areas. Renewable and Sustainable Energy Reviews 2015, 50, 1269—
1286, doi:10.1016/j.rser.2015.05.067.

European Commission. Joint Research Centre. Global Energy and Climate Outlook 2018: Sectoral Mitigation
Options towards a Low Emissions Economy : Global Context to the EU Strategy for Long Term Greenhouse
Gas Emissions Reduction.; Publications Office: LU, 2018;

United Nations Statistics Division. United Nations Comtrade Database. Available online:
https://comtradeplus.un.org/ (accessed on 1 October 2023).

Chen, Y.; Cui, Z.; Cui, X.; Liu, W.; Wang, X.; Li, X.; Li, S. Life Cycle Assessment of End-of-Life Treatments
of Waste Plastics in China. Resources, Conservation and Recycling 2019, 146, 348-357,
doi:10.1016/j.resconrec.2019.03.011.

The Japan Plastics Industry Federation. Production of Plastics Materials 2018 Japan. 2018. Available online:
http://www.jpif.gr.jp/english/statistics/monthly/2018/2018_production_materials e.htm (accessed on 16
August 2023).

US EPA. Municipal Solid Waste in the United States: 2009 Facts and Figures. 2010. Available online:
https://archive.epa.gov/epawaste/nonhaz/municipal/web/pdf/msw2009rpt.pdf (accessed on 16 October 2023).
Ecoinvent. Recycling of Mixed Plastics GLO.

Nakatani, J.; Maruyama, T.; Moriguchi, Y. Revealing the Intersectoral Material Flow of Plastic Containers and
Packaging in Japan. Proc. Natl. Acad. Sci. U.S.A4. 2020, 117, 19844-19853, doi:10.1073/pnas.2001379117.
Ecoinvent, version 3.5; Ecoinvent: Zurich, Switzerland, 2018.

Franklin Associates. Cradle-to-Resin Life Cycle Analysis of Polyethylene Terephthalate Resin; NAPCOR:
Charlotte, North Carolina, 2020.

Benavides, P.T.; Dunn, J.B.; Han, J.; Biddy, M.; Markham, J. Exploring Comparative Energy and
Environmental Benefits of Virgin, Recycled, and Bio-Derived PET Bottles. ACS Sustainable Chem. Eng. 2018,
6, 9725-9733, doi:10.1021/acssuschemeng.8b00750.

Kuczenski, B.; Geyer, R. Material Flow Analysis of Polyethylene Terephthalate in the US, 1996-2007.
Resources, Conservation and Recycling 2010, 54, 1161-1169, doi:10.1016/j.resconrec.2010.03.013.

Chu, J.; Zhou, Y.; Cai, Y.; Wang, X.; Li, C.; Liu, Q. Life-Cycle Greenhouse Gas Emissions and the Associated
Carbon-Peak Strategies for PS, PVC, and ABS Plastics in China. Resources, Conservation and Recycling 2022,
182, 106295, doi:10.1016/j.resconrec.2022.106295.

199



