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1. Chemical Demand Modelling

Table S1. Distribution of primary chemical demands among downstream chemicals modelled according to
Horton.!

Distribution of Ethylene Demands

Polyethylene 61%
Ethylene oxide 15%
Ethylene dichloride 9%,
Styrene 5%
Others 10%
Distribution of Propylene Demands

Polypropylene 60%
Propylene Oxide 7%
Acrylonitrile 10%
Cumene 4%
Isopropanol 1%
Others 18%
Distribution of Benzene Demands

Styrene 49%
Cumene 20%
Others 31%
Distribution of Mixed Xylenes Demands

Para-xylenes 93%
Others 7%

Table S2. Share of final chemicals to plastic production according to global chemical flows from Levi and
Cullen?. Final chemicals not listed here are assumed to not be used for any plastic production.

Chemical-to-plastic Share
Polyethylene-to-plastic 100%
Vinyl chloride-to-plastic 100%
Other ethylene-to-plastic 100%
Polypropylene-to-plastic 100%
Terephthalic acid-to-plastic 33.1%
Ethylene Glycol-to-plastic 33%
Styrene-to-plastic 57%
Other Benzene-to-plastics 11%

Toluene-to-plastics 7%




Table S3. Plastic collection CAGR by region from 1990-2019, collection-to-recycling ratio in 2019, and
collection-to-recycling growth rate by OECD region.

Plastic Collection Collection Collection Collection Collection
collection -to- -to- -to- -to- -to-
CAGR recycling  recycling recycling recycling recycling
(1990- ratio CAGR growth growth growth
2019) BAU rate p.a. rate p.a. rate p.a.
(2000- NZE 2050 NZE 2040 NZE 2060
2019)
United States 4% 50.7% 0.2% 16% 25% 12%
Canada 5% 51.1% 0.2% 16% 24% 12%
Other OECD America 5% 70.3% 0.1% 10% 15% 7%
OECD Europe 12% 56.3% 0.4% 15% 22% 11%
OECD Non-EU 12% 54.4% 0.2% 15% 23% 11%
OECD Asia 12% 56.5% 0.3% 15% 22% 11%
OECD Oceania 5% 59.9% 0.1% 13% 20% 10%
Non—QECD Latin 59,
America 70.5% 0.01% 10% 15% 7%
Non-OECD Other EU 13% 59.0% 0.1% 14% 20% 10%
Non-OECD Eurasia 5% 58.2% 0.1% 14% 21% 10%
MENA 5% 66.6% 0.003% 11% 17% 8%
Non-OECD Other Africa 5% 70.0% 0.1% 10% 15% 8%
Other Non-OECD Asia 5% 61.8% 0.1% 13% 19% 10%
China 12% 63.3% 0.03% 12% 18% 9%
India 12% 67.5% 0.1% 11% 16% 8%
Total 7% 60.2% 0.3 % 13% 20% 10%

Table S4. Recycling rate by region in the BAU scenario.

Recycling rate by region 2020 2030 2040 2050 2060 2070 2080 2090 2100

United States 47% 63% 84% 11.3% 15.1% 202% 27.1% 34.8% 354%
Canada 6.8% 9.1% 122% 164% 22.0% 29.4% 344% 35.0% 35.7%
Other OECD America 10.7% 143% 192% 257% 34.4% 46.1% 47.3% 482% 49.2%
OECD Europe 16.0% 21.4% 28.7% 35.8% 36.5% 37.2% 37.9% 38.7% 39.4%
OECD Non-EU 8.6% 11.6% 155% 20.8% 27.9% 359% 36.6% 37.3% 38.0%
OECD Asia 13.4% 18.0% 24.1% 32.3% 36.6% 37.3% 38.0% 38.7% 39.5%
OECD Oceania 72%  9.7% 13.0% 17.4% 233% 312% 404% 41.1% 41.9%
Non-OECD Latin America 10.7% 14.4% 192% 258% 34.5% 462% 47.5% 48.4% 49.3%
Non-OECD Other EU 6.8% 92% 12.3% 165% 22.1% 29.6% 39.6% 40.5% 41.3%
Non-OECD Eurasia 50% 6.7% 9.0% 12.0% 16.1% 21.5% 28.9% 38.7% 40.7%
MENA 57% 7.6% 102% 13.7% 184% 24.6% 33.0% 44.2% 46.6%
Non-OECD Other Africa  6.0%  8.0% 10.8% 144% 193% 259% 34.6% 46.4% 48.9%
Other Non-OECD Asia 9.4% 12.6% 169% 22.6% 30.3% 40.6% 41.6% 42.4% 43.2%
China 144% 193% 25.8% 34.6% 41.1% 41.8% 42.6% 434% 44.3%
India 15.0% 20.1% 26.9% 36.1% 43.7% 44.6% 454% 463% 47.2%
Total 10.0% 13.4% 18.0% 24.0% 322% 39.7% 40.5% 413% 42.1%

Table S5. Recycling rate by region in the NZE 2050 scenario.

Recycling rate by region 2020 2030 2040 2050 2060 2070 2080 2090 2100

United States 4.7% 103% 45.1% 59.9% 60.0% 60.0% 60.0% 60.0% 60.0%



Canada 6.8% 12.7% 45.6% 59.9% 60.0% 60.0% 60.0% 60.0% 60.0%
Other OECD America 10.7% 16.5% 49.2% 59.9% 60.0% 60.0% 60.0% 60.0% 60.0%
OECD Europe 16.0% 22.8% 48.0% 59.9% 60.0% 60.0% 60.0% 60.0% 60.0%
OECD Non-EU 8.6% 14.7% 46.4% 59.9% 60.0% 60.0% 60.0% 60.0% 60.0%
OECD Asia 13.4% 19.9% 47.6% 59.9% 60.0% 60.0% 60.0% 60.0% 60.0%
OECD Oceania 72% 13.0% 47.0% 59.9% 60.0% 60.0% 60.0% 60.0% 60.0%
Non-OECD Latin America 10.7% 16.5% 49.3% 59.9% 60.0% 60.0% 60.0% 60.0% 60.0%
Non-OECD Other EU 6.8% 12.6% 46.8% 59.9% 60.0% 60.0% 60.0% 60.0% 60.0%
Non-OECD Eurasia 50% 10.6% 46.4% 59.9% 60.0% 60.0% 60.0% 60.0% 60.0%
MENA 57% 11.4% 47.9% 59.9% 60.0% 60.0% 60.0% 60.0% 60.0%
Non-OECD Other Africa 6.0% 11.7% 48.5% 59.9% 60.0% 60.0% 60.0% 60.0% 60.0%
Other Non-OECD Asia 9.4% 153% 47.7% 59.9% 60.0% 60.0% 60.0% 60.0% 60.0%
China 14.4% 20.5% 48.8% 59.9% 60.0% 60.0% 60.0% 60.0% 60.0%
India 15.0% 20.9% 49.5% 59.9% 60.0% 60.0% 60.0% 60.0% 60.0%
Total 10.0% 16.0% 47.5% 59.9% 60.0% 60.0% 60.0% 60.0% 60.0%
Table S6. Recycling rate by region in the NZE 2040 scenario.

Recycling rate by region 2020 2030 2040 2050 2060 2070 2080 2090 2100

United States 47% 26.1% 59.1% 60.0% 60.0% 60.0% 60.0% 60.0% 60.0%
Canada 6.8% 277% 59.2% 60.0% 60.0% 60.0% 60.0% 60.0% 60.0%
Other OECD America 10.7% 32.0% 59.2% 60.0% 60.0% 60.0% 60.0% 60.0% 60.0%
OECD Europe 16.0% 34.5% 59.4% 60.0% 60.0% 60.0% 60.0% 60.0% 60.0%
OECD Non-EU 86% 29.3% 59.2% 60.0% 60.0% 60.0% 60.0% 60.0% 60.0%
OECD Asia 13.4% 32.8% 59.3% 60.0% 60.0% 60.0% 60.0% 60.0% 60.0%
OECD Oceania 72% 288% 59.1% 60.0% 60.0% 60.0% 60.0% 60.0% 60.0%
Non-OECD Latin America 10.7% 32.0% 59.2% 60.0% 60.0% 60.0% 60.0% 60.0% 60.0%
Non-OECD Other EU 6.8% 285% 59.1% 60.0% 60.0% 60.0% 60.0% 60.0% 60.0%
Non-OECD Eurasia 50% 27.1% 59.1% 60.0% 60.0% 60.0% 60.0% 60.0% 60.0%
MENA 57% 286% 59.1% 60.0% 60.0% 60.0% 60.0% 60.0% 60.0%
Non-OECD Other Africa 6.0% 29.1% 59.1% 60.0% 60.0% 60.0% 60.0% 60.0% 60.0%
Other Non-OECD Asia 94% 304% 59.2% 60.0% 60.0% 60.0% 60.0% 60.0% 60.0%
China 14.4% 33.8% 59.3% 60.0% 60.0% 60.0% 60.0% 60.0% 60.0%
India 15.0% 34.4% 59.3% 60.0% 60.0% 60.0% 60.0% 60.0% 60.0%
Total 10.0% 30.7% 59.2% 60.0% 60.0% 60.0% 60.0% 60.0% 60.0%

Table S7. Recycling rate by region in the NZE 2060 scenario.

Recycling rate by region 2020 2030 2040 2050 2060 2070 2080 2090 2100

United States 47%  59% 11.5% 473% 599% 60.0% 60.0% 60.0% 60.0%
Canada 6.8% 85% 143% 47.8% 59.9% 60.0% 60.0% 60.0% 60.0%
Other OECD America 10.7% 11.9% 17.5% 50.6% 59.9% 60.0% 60.0% 60.0% 60.0%
OECD Europe 16.0% 19.1% 25.1% 50.1% 59.9% 60.0% 60.0% 60.0% 60.0%
OECD Non-EU 8.6% 10.5% 16.3% 48.5% 59.9% 60.0% 60.0% 60.0% 60.0%
OECD Asia 13.4% 16.1% 22.0% 49.6% 59.9% 60.0% 60.0% 60.0% 60.0%
OECD Oceania 72%  85% 142% 488% 59.9% 60.0% 60.0% 60.0% 60.0%
Non-OECD Latin America 10.7% 11.9% 17.5% 50.6% 59.9% 60.0% 60.0% 60.0% 60.0%
Non-OECD Other EU 6.8% 8.1% 13.8% 487% 59.9% 60.0% 60.0% 60.0% 60.0%
Non-OECD Eurasia 50% 6.0% 11.6% 482% 59.9% 60.0% 60.0% 60.0% 60.0%



MENA 57%  65% 122% 49.4% 59.9% 60.0% 60.0% 60.0% 60.0%
Non-OECD Other Africa 6.0% 6.7% 12.5% 49.8% 59.9% 60.0% 60.0% 60.0% 60.0%

Other Non-OECD Asia 9.4% 10.9% 16.6% 49.4% 59.9% 60.0% 60.0% 60.0% 60.0%
China 14.4% 16.5% 22.2% 50.5% 59.9% 60.0% 60.0% 60.0% 60.0%
India 15.0% 16.8% 22.4% 51.0% 59.9% 60.0% 60.0% 60.0% 60.0%
Total 10.0% 11.7% 17.4% 49.4% 59.9% 60.0% 60.0% 60.0% 60.0%

Table S8. Plastic waste incineration CAGR by region from 1990-2019, collection-to-recycling ratio in 2019,
and collection-to-recycling growth rate by OECD region.

Plastic Plastic Collection-to-  Collection-to-
incineration incineration- recycling recycling
CAGR growth rate growth rate growth rate
(1990-2019) p-a. p-a. p-a.
NZE 2050 NZE 2040 NZE 2060

United States 1% 7% 10% 5%
Canada 1% 12% 18% 9%
Other OECD America 1% 13% 20% 10%
OECD Europe 11% -1% -2% -1%
OECD Non-EU 5% 6% 8% 4%
OECD Asia 7% -11% -16% -8%
OECD Oceania 1% 9% 14% 7%
Non-OECD Latin America 1% 13% 20% 10%
Non-OECD Other EU 4% 12% 19% 9%
Non-OECD Eurasia 3% 13% 19% 10%
MENA 2% 13% 20% 10%
Non-OECD Other Africa 2% 13% 20% 10%
Other Non-OECD Asia 5% 12% 18% 9%
China 11% 5% 8% 4%
India 8% 12% 18% 9%
Total 4% 7% 10% 5%

Table S9. Plastic incineration rate by region in the BAU scenario.

Incineration rate by

region 2020 2030 2040 2050 2060 2070 2080 2090 2100
United States 193% 21.9% 24.9% 282% 32.0% 363% 41.2% 46.8% 53.1%
Canada 41% 47% 54% 6.1% 69% 18% 89% 10.1% 11.5%
Other OECD America 05% 05% 06% 07% 08% 09% 1.0% 12% 13%
OECD Europe 49.1% 50.7% 57.5% 642% 63.5% 62.8% 62.1% 61.3% 60.6%
OECD Non-EU 243% 26.6% 30.2% 343% 389% 44.1% 50.0% 56.8% 62.0%
OECD Asia 77.0% 82.0% 759% 67.7% 63.4% 62.7% 62.0% 61.3% 60.5%
OECD Oceania 11.6% 13.2% 15.0% 17.0% 193% 21.9% 24.9% 282% 32.0%
Non-OECD Latin America  0.6%  0.6% 0.7% 0.8% 09% 1.1% 12% 14% 1.6%
Non-OECD Other EU 279% 3.0% 34% 39% 44% 50% 57% 64% 73%
Non-OECD Eurasia 1.1% 12% 13% 15% 1.7% 2.0% 22% 25% 2.9%
MENA 0.6% 07% 08% 09% 1.0% 12% 13% 15% 1.7%
Non-OECD Other Africa 05% 06% 07% 07% 08% 1.0% 1.1% 12% 1.4%
Other Non-OECD Asia 4.6% 50% 57% 65% 74% 83% 95% 10.7% 12.2%

China 263% 27.3% 31.0% 352% 399% 453% 51.4% 56.6% 55.7%



India 45% 48% 54% 62% 7.0% 79% 9.0% 102% 11.6%
Total 19.8% 21.9% 24.8% 28.2% 32.0% 363% 41.2% 46.7% 53.0%
Table S10. Plastic incineration rate by region in the NZE 2050 scenarios.
Incineration rate by
region 2020 2030 2040 2050 2060 2070 2080 2090 2100
United States 19.3% 26.3% 33.3% 40.1% 40.0% 40.0% 40.0% 40.0% 40.0%
Canada 4.1% 11.1% 18.1% 25.1% 32.0% 39.0% 40.0% 40.0% 40.0%
Other OECD America 05% 74% 144% 21.4% 284% 353% 40.0% 40.0% 40.0%
OECD Europe 49.1% 56.1% 52.0% 40.1% 40.0% 40.0% 40.0% 40.0% 40.0%
OECD Non-EU 243% 31.2% 382% 40.1% 40.0% 40.0% 40.0% 40.0% 40.0%
OECD Asia 77.0% 80.1% 52.4% 40.1% 40.0% 40.0% 40.0% 40.0% 40.0%
OECD Oceania 11.6% 18.6% 25.6% 32.6% 39.5% 40.0% 40.0% 40.0% 40.0%
Non-OECD Latin America 0.6%  7.5% 14.5% 21.5% 28.5% 35.4% 40.0% 40.0% 40.0%
Non-OECD Other EU 2.7%  9.7% 16.7% 23.6% 30.6% 37.6% 40.0% 40.0% 40.0%
Non-OECD Eurasia 1.1%  8.0% 15.0% 22.0% 29.0% 35.9% 40.0% 40.0% 40.0%
MENA 0.6% 7.6% 14.6% 21.5% 285% 355% 40.0% 40.0% 40.0%
Non-OECD Other Africa 05% 7.5% 145% 21.4% 284% 354% 40.0% 40.0% 40.0%
Other Non-OECD Asia 4.6% 11.6% 18.5% 255% 32.5% 39.5% 40.0% 40.0% 40.0%
China 26.3% 33.3% 403% 40.1% 40.0% 40.0% 40.0% 40.0% 40.0%
India 4.5% 11.4% 18.4% 254% 324% 39.3% 40.0% 40.0% 40.0%
Total 19.8% 26.8% 33.8% 40.1% 40.0% 40.0% 40.0% 40.0% 40.0%
Table S11. Plastic incineration rate by region in the NZE 2040 scenarios.
Incineration rate by
region 2020 2030 2040 2050 2060 2070 2080 2090 2100
United States 19.3% 29.8% 40.2% 40.0% 40.0% 40.0% 40.0% 40.0% 40.0%
Canada 4.1% 14.6% 25.1% 35.5% 40.0% 40.0% 40.0% 40.0% 40.0%
Other OECD America 0.5% 109% 21.4% 31.9% 40.0% 40.0% 40.0% 40.0% 40.0%
OECD Europe 49.1% 59.6% 40.6% 40.0% 40.0% 40.0% 40.0% 40.0% 40.0%
OECD Non-EU 243% 34.7% 40.8% 40.0% 40.0% 40.0% 40.0% 40.0% 40.0%
OECD Asia 77.0% 67.2% 40.7% 40.0% 40.0% 40.0% 40.0% 40.0% 40.0%
OECD Oceania 11.6% 22.1% 32.6% 40.0% 40.0% 40.0% 40.0% 40.0% 40.0%
Non-OECD Latin America 0.6% 11.0% 21.5% 32.0% 40.0% 40.0% 40.0% 40.0% 40.0%
Non-OECD Other EU 2.7% 13.2% 23.6% 34.1% 40.0% 40.0% 40.0% 40.0% 40.0%
Non-OECD Eurasia 1.1% 11.5% 22.0% 32.4% 40.0% 40.0% 40.0% 40.0% 40.0%
MENA 0.6% 11.1% 21.5% 32.0% 40.0% 40.0% 40.0% 40.0% 40.0%
Non-OECD Other Africa 0.5% 11.0% 21.4% 31.9% 40.0% 40.0% 40.0% 40.0% 40.0%
Other Non-OECD Asia 4.6% 15.0% 255% 36.0% 40.0% 40.0% 40.0% 40.0% 40.0%
China 26.3% 36.8% 40.7% 40.0% 40.0% 40.0% 40.0% 40.0% 40.0%
India 4.5% 149% 254% 359% 40.0% 40.0% 40.0% 40.0% 40.0%
Total 19.8% 30.3% 40.7% 40.0% 40.0% 40.0% 40.0% 40.0% 40.0%
Table S12. Plastic incineration rate by region in the NZE 2060 scenarios.
Incineration rate by
region 2020 2030 2040 2050 2060 2070 2080 2090 2100
United States 19.3% 24.6% 29.8% 35.0% 40.1% 40.0% 40.0% 40.0% 40.0%
Canada 41% 94% 14.6% 19.8% 25.1% 30.3% 35.5% 40.0% 40.0%



Other OECD America 05% 57% 109% 162% 21.4% 26.6% 31.9% 37.1% 40.0%

OECD Europe 49.1% 54.3% 59.6% 49.9% 40.1% 40.0% 40.0% 40.0% 40.0%
OECD Non-EU 243% 29.5% 34.7% 40.0% 40.1% 40.0% 40.0% 40.0% 40.0%
OECD Asia 77.0% 82.2% 78.0% 50.4% 40.1% 40.0% 40.0% 40.0% 40.0%
OECD Oceania 11.6% 16.9% 22.1% 273% 32.6% 37.8% 40.0% 40.0% 40.0%
Non-OECD Latin America  0.6%  58% 11.0% 163% 21.5% 26.7% 32.0% 37.2% 40.0%
Non-OECD Other EU 27%  8.0% 13.2% 18.4% 23.6% 28.9% 34.1% 39.3% 40.0%
Non-OECD Eurasia 1.1% 63% 11.5% 16.8% 22.0% 272% 324% 37.7% 40.0%
MENA 0.6% 58% 11.1% 163% 21.5% 26.8% 32.0% 37.2% 40.0%
Non-OECD Other Africa 05% 57% 11.0% 162% 21.4% 26.7% 31.9% 37.1% 40.0%
Other Non-OECD Asia 4.6% 9.8% 15.0% 203% 255% 30.7% 36.0% 40.0% 40.0%
China 26.3% 31.6% 36.8% 42.0% 40.1% 40.0% 40.0% 40.0% 40.0%
India 45% 9.7% 149% 202% 254% 30.6% 35.9% 40.0% 40.0%
Total 19.8% 25.0% 30.3% 35.5% 40.1% 40.0% 40.0% 40.0% 40.0%

Once primary chemical demands were determined, chemical production technologies defined
in Sections 1.1 and 1.2 were applied to meet the demand, which were allocated to be satisfied
by fossil routes and by e-chemical and bio-chemical routes. For each production technology,
there are several co-products, which could be used to reduce the demand for other technologies.
The most notable is the steam cracker, which has both propylene and BTX aromatic co-
production. Since ethylene is the most widely produced HVC, ethylene demand was first
satisfied by the chemical production model. After this step, the propylene demand was re-
calculated according to the propylene co-product of steam crackers. The remaining propylene
demand was met by catalytic crackers and propane dehydrogenation, the former of which also
has a BTX co-product. Fossil BTX demands were then recalculated based on the by-products
from steam crackers and catalytic crackers, with the remaining BTX demand being supplied
by toluene hydrodealkylation, toluene disproportionation, and naphtha catalytic cracking,
representing refinery sourced BTX aromatics. The co-production of the BTX aromatic
chemicals led to some overproduction, especially in regions with heavier feedstocks and thus
higher shares of BTX aromatic co-products. HVC demands for e-chemical and bio-chemical
routes were met by methanol-to-olefins and methanol-to-aromatics, and it was assumed that
production ratios of the main products could be controlled by process conditions?. Production
matrices for each technology are shown in Table S13-Table S15.

Table S13. Olefin production matrix by feedstock.

Feedstock Unit Naphtha Ethane Propane Butane Gas MTO?
Oil

Co-products  Propylene t/tethylene 0.53 0.04 0.4 0.43 0.58 0.63
C4 chemicals t/tethylene 0.34 0.04 0.1 0.26 0.36 0.18
Pygas! t/tethylene 0.75 0.02 0.16 0.18 0.50 0
Hydrogen t/tethylene 0.05 0.08 0.05 0.04 0.03 0.01
Fuel grade Wenyene 063 011 075 060 046  0.06
products

! composition of pygas assumed to be 30% benzene, 18.5% toluene, and 8.50% xylenes according to Levi and
Cullen?

2 includes C1 chemicals and residual fuel oil

3 ratio of ethylene and propylene assumed to be adjustable according to Levi and Cullen?



Table S14. Propylene production matrix by feedstock.

Feedstock Unit Propane Refinery Qil
Co-products C4 chemicals t/tpropylene 0.04 0.8
Pygas! t/tpropylene 0 1.3
Hydrogen tpropylene 0.03 -
Fuel grade products®  t/tyopylene 0 1.3

! composition of pygas assumed to be 30% benzene, 18.5% toluene, and 8.50% xylenes according to Levi and
Cullen?
2 includes C1 chemicals and residual fuel oil

Table S15. Aromatic production matrix by feedstock.

Feedstock Unit Naphtha MTA!
Co-products Benzene t/teTx 0.14 0.084
Toluene t/terx  0.409 0.295
Xylenes t/teTx 0.455 0.621
Hydrogen  t/tgrx 0.203

0.016

Dry gas t/terx -

LPG 0.089 1.214
Pentane 0.076 0.263
C6+ alkane 0.290 -
C9+ 0.322 0.176

!'ratio of BTX chemicals assumed to be adjustable as is the case for MTO?



2. Financial Assumptions

Table S16. Financial assumptions by technology. For chemical feedstocks, units are provided per unit energy,
and for chemicals produced with feedstock inputs, units are provided per tonne.

Device unit 2020 2030 2040 2050  Ref

Solar PV fixed  capex €/kW, 475 306 207 166 3

tilted 0peXix €/(kW,-a) 8.53 6.23 4.47 370 3
lifetime year 35 40 40 40 4

Solar PV single- capex €/kW, 523 337 228 183 8

axis tracking OpeXix €/(kWp-a) 9.40 6.86 4.92 4.07 :
lifetime year 40 40 40

Wind power capex €/kW, 1150 1000 940 900 43

(onshore) OPEXfix % of capex p.a. 2 2 2 2
lifetime year 25 25 25 25

Alkaline water  capex €/kWhoLuv 965 489 283 212 &8

electrolyser OPEXfix % of capex p.a. 3.5 3.5 3.5 3.5
OPEXyar €/kWhp Lav 0.0011  0.0005  0.0005 0.0002
lifetime year 30 30 30 30
efficiency, LHV % 62.5 65.0 67.5 70.0

H: compressor  capex €/kWi,Luv 34.32 34.32 34.32 3432 39
OPEXfix % of capex p.a. 4 4 4 4 0
lifetime year 30 30 30 30

H: storage capex €/MWh, Ly 1011 1006 1004 1003 >0
OPEXfix % of capex p.a. 4 4 4 4 1
lifetime year 30 30 30 30

NH3; Synthesis capex €/kWnm3 Lav 1053 1053 1053 1053 3

Plant opeXiix % of capex p.a. 4% 4% 4% 4%

(including Air OpEXyar €/MWhnus Lav 2.095 2.095 2.095 2.095

Separation lifetime year 30 30 30 30

Unit, N2 buffer

and 30 days of

NH; storage)

MeOH capex €/kWmeoH,LHV 832 714 613 561

Synthesis Unit -  opexix % of capex p.a. 4 4 4 4

incl. 30 days OPEXyar €/MWhyreon,Liv 1.9899 1.9899 1.9899  1.9899

storage lifetime year 30 30 30 30

Coal-to- capex €/kWhteon.LHV 990 990 990 990 12

Methanol OpeXfix % of capex p.a. 5 5 5 5 12
lifetime year 25 25 25 25

Natural Gas-to- capex €/kWhneon,LHYV 409 409 409 409 -

Methanol Op€eXfix % of capex p.a. 2.5 2.5 2.5 2.5 12
lifetime year 25 25 25 25

Oil-to- capex €/kWneon,Lav 390 390 390 390 13

Methanol opeXfix % of capex p.a. 2.5 2.5 2.5 2.5 13
lifetime Year 25 25 25 25

Biomass-to- capex €/kWneon,Luv 1488 1488 1488 1488 4

Methanol OpeXfix % of capex p.a. 5 5 5 5 14
lifetime year 20 20 20 20
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CO: Direct Air  capex €/tCO2-a 730 338 237 199 21

Capture OpeXfix % of capex p.a. 4 4 4 4 21
lifetime year 20 20 20 20 21
Heat Pump DH  capex €/kWin 660 590 554 530 22
Op€eXfix % of capex p.a. 0.3 0.3 0.4 0.4 2
OPEXvyar €/kWhy, 0.002 0.002 0.002 0.002 2
lifetime year 25 25 25 25
efficiency - 3.3 3.5 3.6 3.7 2
Electric Rod capex €/kWq, 100 75 75 75 =
Heating DH OpeXfix % of capex p.a. 1.5 2 2 2 =
OP€Xvar €/kWhy, 0.001 0.001 0.001 0.001 2
lifetime year 35 35 35 35
efficiency % 100 100 100 100 22
Natural Gas capex €/kW 75 100 100 100 22
Heating DH OpeXfix % of capex p.a. 3.7 3.7 3.7 3.7 2
OpPEXyar €/kWhg, 0.0002  0.0002  0.0002 0.0002 ??
lifetime year 35 35 35 35
efficiency % 97 97 97 97

Table S17. Direct levelised cost of electricity by major region. These costs match a defined near baseload profile.

Region 2020 2030 2040 2050
Europe €/MWhg 75.5 69.7 58.5 55.6
Eurasia €/MWhg 72.7 56.2 51.5 57.5
MENA €/MWhy 723 61.2 53.4 52.4
Sub-

Saharan €/MWhg

Africa 62.6 492 0238 438
SAARC €/MWhy 66.4 67.3 49.6 45.9
Northeast

Asia €/MWha 69.4 64.2 62.5 60.2
Southeast

Asia €MWha 62.6 62.2 495 46.2
North

America €/MWhe 70.5 62 51.9 53.9
South

America  OMWha 57.7 48.1 423 377

Table S18. Indirect levelised cost of electricity applied to electrolysers by major region. These costs are generation
costs without need for matching a load profile.

Region 2020 2030 2040 2050
Europe €/MWhg 40.3 28.6 22.7 17.9
Eurasia €/MWh, 42.4 314 24.0 18.8
MENA €/MWh, 317 242 15.7 11.0
Sub-

Saharan €/MWhy 32.0 19.7 13.6 10.0
Africa

SAARC €/MWh,, 40.0 24.0 14.8 11.1
Northeast o\ o 32.1 262 19.1 135
Asia

Southeast o\ rom 313 19.3 13.5 10.7
Asia

North €/MWhy 416 26.7 20.4 145

America



South

America €MWha

25.5

17.1 13.1

10.2

3. Physical Assumptions

Table S19. Feedstock and process energy demands for chemical technologies considered.

Device Demand unit value  Temperature Ref
level [°C]
Water Electrolyser Electricity MWhp 1 nv/MWhe 0.625- 3
0.7
Natural Gas-to- Feedstock MWhg/MWhnis Lav 1.481 2
Ammonia
Electricity MWhel/ MWhNHg,,LHV 0.016 12
Coal-to-Ammonia Feedstock MWhg/MWhnis v 2.011 23
Electricity MWhel/MWhNHLLHV 0.196 12
Oil-to-Ammonia Feedstock MWhg/MWhnis Lav 2222 %
Electricity Mth/ MWhNH3,LHV 0.196
Biomass-to-Ammonia  Feedstock MWhg/MWhngs Lav 2.381 12
Electricity MWhel/MWhNHlLHV 0265 12
Natural Gas-to- Feedstock MWh/MWhyeon Ly 1.70 2
Methanol
Electricity MWhe/MW hnmeon,Lav 0.015 12
Coal-to-Methanol Feedstock MWha/MWhyeom,iy 2.36 12
Electricity MWhe/MWhwmeon, Luv 0.186 12
Oil-to-Methanol Feedstock MWhg/MWhyeonrav 1.87 2
Electricityl MWhel/ MWhMeOH,LHV 0.251
Biomass-to-Methanol Feedstock MWhg/MWhyeon Lav 2.39 12
Electricity MWhel/MWhMCOH‘LHV 0.251 12
Power-to-Ammonia Feedstock MWho Lav/MWhnms Lay 1.148 2
Electricity MWhel/ MWhNH3,LHV 0.141 5
Power-to-Methanol Feedstock MWhp,tnv/MWhyveonny - 1.210 =
Electricity MWhel/MWhMeOH,LHV 0 03 1
Heat MWhg/MWhyeon, Ly 0.396 100 2
CO2 tcoo/MWhnmeon,Luv 0.264
Excess heat MWhg/MWhyeon, Ly 0.006 35-60 25-
27
Naphtha Steam Feedstock MWh/tethylene 41.2 Z8
Cracker
Electricity MW hei/tethylene 0.044 %
Heat MW h/tethylene 6.194 790-850 ge2e
Water tro0/ tethylene 400 28
Ethane Steam Cracker Feedstock MW ha/tethylene 17.1 3
Electricity MW hei/tethylene 0.140 28
Heat MWhth/tethylene 5.833 790-850 28,29
Water tHZO/tethylene 206 s
Propane Steam Feedstock MWh/tehylene 30.7 28
Cracker
Electricity MWhey/tethylene 0.180 &
Heat MWhg/tethylene 6.833 2
Water tro0/ tethylene 206 28
Butane Steam Cracker Feedstock MW hg/tethylene 31.6 3
Electricity MW hei/tethylene 0.180 3
Heat MW hin/tethylene 6.899 790-850 28,29
Water tro0/ tethylene 206 28
Gas Oil Steam Cracker Feedstock MW h/tethylene 433 %
Electricity MWhe/ tethylene 0.3 2
Heat MW hin/tethylene 8.694 790-850 2
Water tHZO/ tethylene 206 8
Propane Feedstock MWh/toropylene 16.7 2

Dehydrogenation



Electricity MWhet/tpropylene 0.078 2
Heat MW hi/foropylene 2.632 500-680 el
Water tioo/ toropylene 95.4 2
Refinery Oil Catalytic  Feedstock MWha/tpropylene 58.6 2
Cracking
Electricity MW hei/tpropylene 0.176 22
Heat MW h/Soropyiene 1.805 530-560 2
Water tH20/tpropylene 336 29
Naphtha Catalytic Feedstock MWh/terx 24.80 17
Reforming
Electricity MWhe/teTx 0.188 17
Heat MWhg/teTx 1.947 525 17
Methanol-to-Olefins Feedstock MWhg/tolefin 16.338 2
Electricity MWhei/tolefin 2.150 2y
Heat MWh/tolefin 0.313 500 2020
Excess Heat ~ MWhu/tolcfin 1.239 500 32
Water tH20/tolefin 1.685 51
byproduct
Methanol-to- Feedstock MWh/terx 34.47 19,20
Aromatics
Electricity MWhe/teTx 0.702 19,20
Heat MWhg/teTx 1.577 400 19,20
Excess Heat ~ MWhg/terx 2.838 400 31,33
Water tH20/tBTX 3.224 19.34
byproduct

! Electricity demand for Biomass-to-Methanol route assumed

2HVC refers to ethylene, propylene, benzene, toluene, and mixed xylenes
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Supplementary Results
4.1. Global Chemical and Feedstock Results
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Figure S1. Chemical feedstock demands for the global chemical industry from 2020 to 2100 in 10-year intervals
for the NZE 2040H (top left), NZE 2040L (top right), NZE 2060H (bottom left), and NZE2060L scenarios.
Fossil feedstocks compose coal, fossil methane, and all oil feedstocks for HVC production.
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Figure S2. Direct (for chemical production plants), indirect (for water electrolysis), and heating electricity
demands for the NZE 2040H (top left), NZE 2040L (top right), NZE 2060H (bottom left), and NZE 2060L
(bottom right) scenarios.
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Figure S3. Process heating demands and excess heat from exothermic reactions in the Power-to-Methanol,
MTO, and MTA processes from 2020 to 2100 for NZE2040H (top left), NZE 2040L (top right), NZE 2060H
(bottom left), and NZE 2060L (bottom right) scenarios. Note that the value listed for heat pumps is the
electricity input and is thus in TWh.
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Figure S4. Chemical industry emissions by source for the NZE 2040H (top left), NZE 2040L (top right), NZE
2060H (bottom left), and NZE 2060L (bottom right) scenarios.



4.2. Global Chemical Flows

4.2.1. BAU

BAU 2030

Electricityto-Chiorine: 412.1 TWh
‘Secondary Plastic Electricity: 6.3 TWh

Chiorine: 2732 TWh
Chiorine-to-Pesticides: 127 TWh

Hydrogen: 1263 TWh

Ammonia: 1153,1 TWh
Ammoniato-Pesticides: 4,0 TWh

Methanol: 750.1 TWh
Methanol-to Pesticides: 5.9 TWh

Figure S5. Global chemical flows in 2030 for the BAU scenario.

‘Totsl Chemicals to-Plastics: 43983 TWh

WML £'9 AI91820(3 d0seld Alepuodeg

Non-Plastic C2 Chemicals: 267.3 TWh

Non-Plastic C3 Chemicals: 642.5 TWh

Non-Plastic Propylene: 345.3 TWh

Non-Plastic Aromatic Chemicals: 1549.6 TWh
Non-Plastic Aromatic Chemicals-to-Pesticides:

Non-Plastic C2 Chemicals-to-Pesticides: 5,8 TWh

Non-Plastic C3 Chemicals-to-Pesticides: 1.6 TWh

215TWh

.2 TWn



BAU 2040

Electricity-to-Chiorine: TWh Chiorine: 4495 TWh
£ £ Chiorine-to-Pesticides: 20,8 TWh
Hydrogen: 207.7 TWh
Coal: 630.8 TWh
Fossil Methane: 1591,1 TWh - —
O TRE TN Ammonia: 14230 TWh Ammonia-to-Pesticides: 48 TWh
Coal: 1506,7 TWh a
20407V Coal: 8753 TWh E
E1NA TWY Fossil Methane: 9135 TWh ¢
Ethane: 946.5 TWh O 78.6 TWh i H
Naphtha: 10091.0 TWh Methanol: ErT H
Propane: 13214 TWh o e thanoLto Pesticides: 7.4 g
Butane: 3473 TWh %, g
Gas oil:983,0 TWh A
Refinery Oil: 19516 TWh % Polysthylene: 22185 TWh
T— o
2
Ethylene-to-VC: 379.8 TWh Vinyl Chioride: 313,1 TWh Q
B
Ethylene Oxide: 432.6 TWh =
T EO-0-EG: 3236 TWh E
Total Chemicais-to-Plastics: 5299,1 TWh
Secondary Plastics: 5036 TWh Recycled Plastics: 6036 TWh

Non-Plastic C2 Chemicals: 3216 TWh
Non-Plastic C2 Chemicals-to-Pesticides: 7.0 TWn

Non-Plastic C3 Chemicals: 778.6 TWh
Non-Plastic C3 Chemicals-to-Pesticides: 2.0 TWh

Non-Plassic Aromatic Chemicals: 1876,3 TWh

ParaXylene: 18.1 Twh Non-Plastic P-Xylene: 18,1

Mixed Xylenes: 3160 TWh

Total Byproducts: 6217.2 TWh
Total Losses: 36905 TWh

Figure S6. Global chemical flows in 2040 for the BAU scenario.



BAU 2070

Chlorine: 11288 TWh
Electricity-to-Chiorine: 1702.7 TWh .

Hydrogen: 5216 TWh
Coal: 9233 TWh
Fossi Methane: 2329,1 TWh —
AT Ammonia: 2083,1 TWh M_ 3 . -
Methanol: 14636 TWh
Methanolto Pesticides: 118 TWh 5
H
sz g
Polyethylene: ™Wh 3
H
hioride: o
Vinyl C1 : 3774 TWh H
_ Eonsoxtesona 3
& ™h . s
gm'wc 4485 TWh &
Glycol: 4477 TWh g Total Chemicals.to-Plastics: 7818.3 TWh
1257 Tve ;
Ethylene: 3993 TWh scs: 3993 TWh _
Styrene: 7981 TWh
Secondary Plastics: 1959.5 TWh Recycled Plastics: 1959.5 TWh

Polypropylene: 1418.1 TWh

Non Pleeti 2 Chemicals: 4714 TO
Non-Plastic C2 Chemicals-to-Pesticides: 102 TWh

THBenzene: 158.9 TWh
Toluene: 7042 Twn  TD Benzene: 81,1 TWh

Non-Plastic C3 Chemicals: 12455 TWh
\ Non-Pastc C3 Chemicee-do Pestcdes: 32 TWH
TD Mixed Xylenes: 1050 TWh

nopyhm 6678 TWh

Mixed Xylenes: 3110.5 TWh

Mixed Xylenes: 4917 TWh

Total BM lul 7 TWh
Total Losses:

Figure S7. Global chemical flows in 2070 for the BAU scenario.



BAU 2100

Electricity-to-Chiorine: 18858 TWh
E—
Coal: 962.8 TWh
Fossil Methane: 2428.7 TWh
Oit: 1198 TWh Ammonia: 2085,7 TWh
Ammonis: 21722 TWh Ammonia-to-Pesticides: 7.3 TWh

™Wh

. .hlﬂh: 39356 TWh Coal: 14449 TWh
ot W Fossil Methane: 15069 TWh Methanol: 15638,0 TWh
Elhina: 11607 T Oit: 746 TWh m::;?n:'dﬂn: 122 TWh

Naphtha: 123148 TWh
= T™Wn

Ethane SC: 1159.7 TWh
Naphtha SC:7754.5 TWh Polyethylene: 21564 TWh

Vinyl Chioride: 3102 TWh

Ethylene Oxide: 606,7 TWh

UML 878 A12119913 Mseid AIRPUODS

EO-0-EG: 4401 TWn

=S thylene Glycol: 4393 TWh  gg_ Total Chemicals-to-Plastics: 8223,6 TWh

Secondary Plastics: 3360,2 TWh

Propylene: 33211 TWh = S Ethylene: 327,9 TWh

Styrene: 7426 TWh

Recycled Plastics: 33602 TWh
% h

Polypropylene: 11744 TWh
PP.to-Plastics: 117.

Acrylonitrile: 2336 TWh

Non-Plastic C2 Chemicals: 4918 TWh
Non-Plastic C2 Chemicals-to-Pesticides: 10,6 TWh

Propylene-to-Ace: 2,5 TWh Non-Plastic Ace: 3206 TWh

Non-Plastic C3 Chemicals: 14526 TWh
Non-Plastic C3 Chemicals-to-Pesticides: 37 TWh
—————

Cumene: 11368 TWh
—

TO Mixed Xylengs: 1024 TWh

Iludxﬁ:uuim

~Non-Plastic Propylene: 757.0 TWh

Non-Plastic Benzene: 5828

Toluene-to-Plastics: 23,9 TWh

Toluene: 193,0 TWh Non.Plastic Aromatic Chemicals: 3490.3 TWh

Non-Plastic Aromatic Chemicals.to-Pesticides: 48,4 TWh
Para-Xylene: 28,5 TWh

Mixed Xylenes: 516.2 TWh ‘p«"

Total Byproducts: 7878.4 TWh

Figure S8. Global chemical flows in 2100 for the BAU scenario.



4.2.2. NZE 2050H

NZE 2050 High
Biomass 2030
e i i Peueies: 128 T

Ammonia: 11531 TWh
Ammonia-to-Pesticides: 40 TWh

Methanot: 750,1 TWh g
Methanol o Pesticides: 5.8 TWh H
g
H
2
2
H
g
S
2
b
Total Chemicals.do Plssics: 983 W 5

Secondary Plastics: 3043 TWh Recycled Plastics: 3043 TWn

Power toAmmenia: 1937 TWhH
Hydrogan: 1248 TWh

Non-Plastic C2 Chemicals: 267.3 TWh
Non-Plastic C2 Chemicals-toPesticides: 5.8 TWh

. s \ . a8 J Non-Plastic C3 Chemicals: 6425 TWh
PP Hydrogen: 157 TWh ~& -

CR Hydrogen: 485.1 TWh

‘e-Methanol: 2116.0 TWh
Biomethanol: 96,4 TWh

(i . - 1842 TW
‘e-Methanol1o-BTX: 1048.7 TWh & . -
f‘ﬂd Biomethanolto-BTX: 42 TWh N J
b N 201, o Non Plastic Aromatic Chemicals: 1550.5 TWh
Biomass: 2512 TWh \ ’.b e Doy, Chemicals to-Pesticides

MTO Hydrogen; 17,2 TWn
Biomass-io-Ammonia: 21,1 TWh

\Y &%%

o “m“"'
4
ol

Total Byproducts: 46174 TWh
Total Excess Heat 1430 TWh
Totsl Losses: 42355 TWh

Figure S9. Global chemical flows in 2030 for the NZE2050H scenario.



NZE 2050 High

Biomass 2040
Electricity-to-Chlorine: 6707 TWh Chiorine: 447.2 TWh
Secondary Plastic Electricity: 31.6 TWh Chiorine-to-Pesticides: 20.7 TWh

Ammonia: 13868 TWh
Ammonia-o-Pesticides: 48 TWh

O 314 TV Ammonia: 14230 TWh

Methanot: $32.4 TWh S
Methanokto Pesticides: 7.4 TWh 3
H
g
]
:
2
2
&
Total Chemicals-to-Plastics: 52989 TWh g
Secondary Plastics: 12846 TWh Rocycled Plaetics: 12045 TWR

Non-Plastic C2 Chemicals: 321.6 TWh
Non-Plastic C2 Chemicals to-Pesticides: 7.0 TWh

Powerto-Ammonla: 8523 TWH

Non-Plastic C3 Chemicals: 7786 TWh
Non-Plastic C3 Chemicals to-Pesticides: 2.0 TWh

Figure S10. Global chemical flows in 2040 for the NZE2050H scenario.



NZE 2050 High

Biomass 2070
‘Electricity 4o-Chiorine. 1596.5 TWh Chiorine: 11137 TWh
‘Secondary Plastc Electricity: 80.6 TWh ‘Chiorine-to-Pesticides: 516 TWh

Amenonia: 2026,1 TWh
Ammonis-to Pesticides: 7.1 TWh

\ Methanot 14636 TWh
Methanolo-Pesticides: 11,6 TWh

Power.to Ammonia: 19134 TWh Ammonia: 2083.1 TWR
—

Hydrogen: 431.1 TWh
WML 908 A0IN913 90RId AIPUOIIS

Recycled Plastics: 32698 TWh

Figure S11. Global chemical flows in 2070 for the NZE2050H scenario.



NZE 2050 High
Biomass 2100
Electricy-to-Chiorine: 16539 TWh
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Figure S12. Global chemical flows in 2100 for the NZE2050H scenario.
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Figure S13. Global chemical flows in 2030 for the NZE2050L scenario.
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Figure S14. Global chemical flows in 2040 for the NZE2050L scenario.
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Figure S15. Global chemical flows in 2070 for the NZE2050L scenario.
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Figure S16. Global chemical flows in 2100 for the NZE2050L scenario.



4.3. Geographical Results
4.3.1. BAU
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Figure S17. Total fossil feedstock (left) and electricity demand (right) in 2030 (top), 2040 (second from top),
2070 (second from bottom), and 2100 (bottom) for the BAU scenario.



4.3.2. NZE 2050
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Figure S18. Total fossil feedstock (left), electricity (middle), and e-hydrogen demands (right) in 2030 (top) and
2040 (bottom) for the NZE 2050H (top of each row) and NZE 2050L (bottom of each row).
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Figure S19. Total electricity (left) and e-hydrogen demands (right) in 2070 (top) and 2100 (bottom) for the NZE
2050H (top of each row) and NZE 2050L (bottom of each row).
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Figure S20. Total CO; (left), methanol feedstock (middle), and biomass demands (right) in 2030 (top), 2040
(middle), and 2050 (bottom) for the NZE 2050H (top of each row) and NZE 2050L (bottom of each row).
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Figure S21. Total CO, (left), methanol feedstock (middle), and biomass demands (right) in 2070 (top), and
2100 (bottom) for the NZE 2050H (top of each row) and NZE 2050L (bottom of each row).
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Figure S22. Total fossil feedstock (left), electricity (middle), and e-hydrogen demands (right) in 2030 for the
NZE 2040H (top) and NZE 2040L (bottom).
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Figure S23. Total electricity (left) and e-hydrogen demands (right) in 2040 (top) and 2050 (bottom) for the NZE
2040H (top of each row) and NZE 2040L (bottom of each row).
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Figure S24. Total electricity (left) and e-hydrogen demands (right) in 2070 (top) and 2100 (bottom) for the NZE
2040H (top of each row) and NZE 2040L (bottom of each row).
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Figure S25. Total CO; (left), methanol feedstock (middle), and biomass demands (right) in 2030 (top), 2040
(middle), and 2050 (bottom) for the NZE 2040H (top of each row) and NZE 2040L (bottom of each row).
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Figure S26. Total CO; (left), methanol feedstock (middle), and biomass demands (right) in 2070 (top), and
2100 (bottom) for the NZE 2040H (top of each row) and NZE 2040L (bottom of each row).



4.3.4. NZE 2060

Total: 13319.1 TWh,, Total: 118741 TWh,,
.68 16 4 95 23 55 130 E 70 062 15 16 26 21 50 120 290 700
Estimated Demand for (NZE 2060 High Blomass) 2040 [TWh, | Estimated Total Electriclty Demand for Chemicals (NZE 2060 High Biomass) 2040 (TWh, )

Total: 12529.1 TWh,,

N —
780 065 16 38 9.1 2 53 130 310 740
) 2040 (TWh,, ] Estimated (NZE 2060 L 2040 (TWh )

B

)

Total: 55025 TWh, Total: 26909.3 TWh,, Total: 16069.1 TWh,,

N e —— L C I I S
110 260 14 34 8 " 45 110 o

X 065 15 36 86 20 4 25 590 1400 8 19 Y " 2 5 140 330 70
Estimated Total Fossil Feedstock Demand for Chemicals (NZE 2060 High Biomass) 2050 [TWh,, | Estimated Total Electricity Demand for Chemicals (NZE 2060 High Biomass) 2050 [TWh, | Estimated Total Hydrogen Demand for Chemicals (NZE 2060 High Biomass) 2050 [TWh, |

Total: 5502.5 TWh,, Total: 31512.1 TWh,, Total: 17055.2 TWh,

028 0.65 15 36 86 20 4 110 260 16 37 08 21 49 120 m 640 150 09 21 5 12 2 6 150 310 860
Estimated for (NZE 2050 (TWh,, | Estimated Demand for (NZE 2060 Low 2080 [TWn | Estimated ZE 2050 (TWh,, |

Figure S27. Total fossil feedstock (left), electricity (middle), and e-hydrogen demands (right) in 2030 (top),
2040 (middle), and 2050 (bottom) for the NZE 2060H (top) and NZE 2060L (bottom).
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Figure S28. Total electricity (left) and e-hydrogen demands (right) in 2070 (top) and 2100 (bottom) for the NZE
2040H (top of each row) and NZE 2040L (bottom of each row).
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Figure S29. Total CO; (left), methanol feedstock (middle), and biomass demands (right) in 2030 (top), 2040
(middle), and 2050 (bottom) for the NZE 2060H (top of each row) and NZE 2060L (bottom of each row).
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Figure S30. Total CO, (left), methanol feedstock (middle), and biomass demands (right) in 2070 (top) and 2100
(bottom) for the NZE 2060H (top of each row) and NZE 2060L (bottom of each row).



4.4. Financial Results
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Figure S31. Normalised Global annualised costs for the BAU (top left), NZE 2050H (top right), and NZE
2050L (bottom) scenarios.
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Figure S32. Annualised costs in Europe for the BAU (top left), NZE 2050H (top right), and NZE 2050L
(bottom) scenarios.
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Figure S33. Annualised costs in Eurasia for the BAU (top left), NZE 2050H (top right), and NZE 2050L
(bottom) scenarios.
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Figure S34. Annualised costs in the Middle East and North Africa (MENA) for the BAU (top left), NZE 2050H
(top right), and NZE 2050L (bottom) scenarios.
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Figure S35. Annualised costs in sub-Saharan Africa for the BAU (top left), NZE 2050H (top right), and NZE
2050L (bottom) scenarios.
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Figure S36. Annualised costs in the Southeast Asian Association for Regional Cooperation (SAARC) for the
BAU (top left), NZE 2050H (top right), and NZE 2050L (bottom) scenarios.
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Figure S37. Annualised costs in Northeast Asia for the BAU (top left), NZE 2050H (top right), and NZE 2050L
(bottom) scenarios.
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Figure S38. Annualised costs in Southeast Asia for the BAU (top left), NZE 2050H (top right), and NZE 2050L

(bottom) scenarios.
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Figure S39. Annualised costs in North America for the BAU (top left), NZE 2050H (top right), and NZE 2050L

(bottom) scenarios.

160 160 160
8 140 28 140 28 1w
= z g L8
B 120 51 120 2 120
=1 EE Es
g <3 <3
= 5 100 o 100 2w 100
£% f— tig £8g
22 80 so¥ 80 S50% &
3= | =£ z £
25 60 25 6 52 o0
T8 = g =
2 S 8§ #
= WE 45
- — 25 0 =5 20
m

2020 2030 2040 2050 2020 2030 2020 2030
| mCapex mOpexfix = Opexyvar Fuel Cost = Electricity GHG emissions |

Figure S40. Annualised costs in South America for the BAU (top left), NZE 2050H (top right), and NZE 2050L

(bottom) scenarios.



4.5. Chemical Feedstock Per Capita
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Figure S41. Chemical feedstock per capita over GDP per capita per global region for the BAU scenario in 2020
(top left), 2030 (top right), 2040 (second row left), 2050 (second row right), 2060 (third row left), 2070 (third
row right), 2080 (fourth row left), 2090 (fourth row right), and 2100 (bottom)



4.5.2. NZE 2050
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Figure S42. Chemical feedstock per capita over GDP per capita per global region for the NZE 2050 scenario in
2030 (top left), 2040 (top right), 2050 (second row left), 2060 (second row right), 2070 (third row left), 2080
(third row right), 2090 (bottom left), and 2100 (bottom right).
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Figure S43. Chemical feedstock per capita over GDP per capita per global region for the NZE 2040 scenario in
2030 (top left), 2040 (top right), 2050 (second row left), 2060 (second row right), 2070 (third row left), 2080
(third row right), 2090 (bottom left), and 2100 (bottom right).



4.5.4. NZE 2060
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Figure S44. Chemical feedstock per capita over GDP per capita per global region for the NZE 2060 scenario in
2030 (top left), 2040 (top right), 2050 (second row left), 2060 (second row right), 2070 (third row left), 2080
(third row right), 2090 (bottom left), and 2100 (bottom right).
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