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Sections:

Key Points:
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Energy ) ) .
Global Ethylene Global chemical feedstock costs rose more than monomer and polymer values WoW, pushing profits

Cracker — Spot Profit lower. North America reflects cost advantages, though most product margins remain near 10yr lows.

Analysis Brent Crude and Ex-US Naphtha prices increased more than US natural gas and USGC ethane values

Ethylene & WoW - a positive development for North American chemical producers relative to overseas peers.
Propylene — Price . . . . .
Trends Global polymer prices were primarily unchanged WoW, as US polymer price support offset relative

Other Relevant declines in Europe and Asia. Monomer spot prices were lower across all global markets WoW.

Global Chemical US ammonia prices and margins were unchanged on average WoW. We anticipate a tight crop setting

Trends well into 2023 and high Ex-US input costs relative to North America to favor domestic producers.
Polyethylene
Review

Other Relevant Exhibit #1 - Chart of the day: Global ethylene cracker margins took a step lower WoW to reflect more than a
Global Polymer 10-year low. Global monomer prices broadly trended lower relative to rising feedstock costs WoW (see Ex.
Trends #49). Spot ethylene margins based on USGC ethane remain advantaged relative to peer US NGL feedstocks

Global Methanol and Ex-US naphtha. Still, it is essential to note that USGC ethane margins are only marginally positive.
Analysis
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Avg. Spot USGC Ethane-Based Ethylene Cracker Margin (USS$ Cts/Ib)

BASF —— Avg. Global Ethylene Cracker Margin (USS Cts/Ib) - Compiled Using Major Regional Feedstocks C-MACC
Source: Bloomberg, C-MACC Analysis, October 2022

Olin .

A few general industry thoughts: Our final global chemical update to close 3Q22;

>fdiscussednternational feedstock costs outpacing monomer (and polymer) prices lower to the
benefit of petrochemical producers. Indeed, global ethylene production margins had contracted up to this poi
and this development offeredome profitsupport though at notably loweYoY levelsWe want to flag today
PPG that feedstock valueshowmuch more support than monomer values, agldbalpolymer values are also mostly
Celanese flat-to-down. One of thesignificantrisks facing petrochemical producers in 4Q22/1Q23 is that energy anc
Huntsman feedstodk costs rise during a period of downstream product oversupply. We take a broadly cautious view of ne
Nutrien integrated and integrated commodity petrochemical producer economics during this period, ranging from Do
CF Industries Nova Chemical, Enterprise Products, CP ChentizabnMobil, Westlaké8ASF, and Olin, to Formosa Plastics.
Koch Fertilizer With this in mind, we find some interesting commodity moves worthy of notice. For one, the price of US sy
polymergrade propylene (PGP) fell ~23% WoW, leading global average propylene prees Thistrend
suggests downward pressure on polypropylene (PP) alred®?22 which we view as a notable concern for
Braskem and LyondellBasell in the nemmedium term. But, the sharp decline in PGP also suggests that som
are likely cutting derivati¥ production to support price, which could lessen PP price declines. We discussed
in our research,

“Another item of note is the decline in spot ethylene WoW, whichptus for norntegrated buyers,

such as Celanese, but the increase in global benzene prices, which is a headwindifbegi@ted buyers, such
as Huntsman. The decline in propylediscussedabove could prove positive for coatings producers, such as
PRG, as we suspedis product priceswill hold up better than that of PRConsumer demand in 4Q22 is also a
broad-based concern. Turning to agricultural products, we find continued support for North American ammor
margins, which we view as positive foilopgucers such as Nutrien, CF Industries, Koch fertilizers, and peéers.

Formosa Plastics
LyondellBasell

Braskem
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https://c-macc.com/2022/09/26/global-chemical-update-that-spells-relief/?utm_content=222366104&utm_medium=social&utm_source=twitter&hss_channel=tw-1263187382289006600
https://c-macc.com/2022/09/26/global-chemical-update-that-spells-relief/?utm_content=222366104&utm_medium=social&utm_source=twitter&hss_channel=tw-1263187382289006600
https://c-macc.com/2022/10/05/the-real-slim-shady-polypropylene-faces-a-buyers-market-after-staying-in-the-sun-longer-than-peers/?utm_content=223532860&utm_medium=social&utm_source=twitter&hss_channel=tw-1263187382289006600
https://c-macc.com/2022/10/05/the-real-slim-shady-polypropylene-faces-a-buyers-market-after-staying-in-the-sun-longer-than-peers/?utm_content=223532860&utm_medium=social&utm_source=twitter&hss_channel=tw-1263187382289006600
https://c-macc.com/2022/09/22/sprout-in-the-thicket-global-ammonia-markets-to-stay-strong-relative-to-peers-face-a-sunny-outlook/?utm_content=222098999&utm_medium=social&utm_source=twitter&hss_channel=tw-1263187382289006600
https://c-macc.com/2022/09/22/sprout-in-the-thicket-global-ammonia-markets-to-stay-strong-relative-to-peers-face-a-sunny-outlook/?utm_content=222098999&utm_medium=social&utm_source=twitter&hss_channel=tw-1263187382289006600

*The gray area within the charts depicts the prior five-year range.

Ex. 2 Ex-US Naphtha Avg./USGC Ethane Price Ratio 2015-21 YTD — the price ratio increased last week as Ex-US Naphtha (Ex. #8, 11)
values rose more than USGC ethane (Ex. #6). The ratio remains near the previous year's level, well below the respective 2019 and
2020 average levels. A higher ratio is a net positive for US petrochemical producers.
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Ex. 3 Brent Crude Price — 2015-2022 YTD Ex. 4 USGC Natural Gas Price — 2015-2022 YTD
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Ex. 5 Brent Crude/USGC Nat. Gas Ratio — 2015-2022 YTD Ex. 6 USGC Ethane Price — 2015-2022 YTD
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Ex. 7 US Butane Price — 2015-2022 YTD Ex. 8 USGC Propane Price — 2015-2022 YTD
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Ex. 9 USGC Propane (minus) Ethane — 2015-2022 YTD Ex. 10 Asia Naphtha Price — 2015-2022 YTD
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Ex. 11 NW Europe Naphtha Price — 2015-2022 YTD

Ex. 12 NW EU (MINUS) Asia Naphtha —2015-22 YTD
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Ex. 13 Global Spot Ethylene Cracker & Derivative Spread Estimates

North America Spot Avg.
10/7/2022
Price of Ethylene 20.04 Cts/lb 1 metric ton 3 2,205 Ibs
Ethane | Propane| Naphtha Feedstock Ethang Propang  Naphthg
Price Feedstock Mont Belvieu $41.75 | $91.25 | $161.82 | Cts/gal ||Gallons of feedstock per MT 742 521 378gal
Price of feedstock per pound 14.05 21.56 27.74] cts/lb ||Weight of one gal. of feedstock 2.972 4.232 5.833|Ibs
Cost of feedstock to make 1 Ib of ethylene 18.08 51.31 82.56| Cts/lb |[|Ethylene yield from feedstock 77.7% 42.0% 33.6%
Reg. to generate 1 1b of ethylene 1.287 2.380 2.976 Ibs
Gross margin after feedstock cost | 1.96| (31.271 (62.SBj Cts/lb |
Ethane Propane Naphtha
Byproduct Credits Price/lb|| Yields* Yields* Yields* Price Units Conversion
Propylene 1.06 11.75|  12.03| 29.369 3.60%  40.00%  40.95% 29.37 Cts/lb
Butadiene 1.84 5.29 8.89 735 250%  7.20%  12.10% 73.50 $/lb
Butylene/butane 0.27 0.75 2.55| 24.324 110%  3.10%  10.50% 117.00 Cts/gal 481
Benzene 0.46 2.48 7.31| 42.019 110%  590%  17.40% 3.08 $/gal 7.33
Toluene/Xylene 0.11 0.74 9.58| 56.681 0.20% 130%  16.90% 4.08 $/gal 7.2
Pygas (use Motor gasoline) 0.25 2.35 3.06| 27.346 0.90% 8.60%  11.20% 2.73 $/gal 10
Fuel Gas 0.66 2.38 166| 3.37 19.50%  70.70%  49.20% 1.42 $/mmbtu
Total Byproduct Credits 4.64 25.74 45.08
Gross margin plus byproduct credits 6.60 (5.53) (17.44) Ctsllb
Less: Est. Variable & Fixed Costs 6.41 6.75 8.10| Cts/lb
US Cracker Per-Unit Margin 0.19 (12.28)| (25.54)| Cts/lb
US Derivative Margins - No Upstream Integration |Other Relevant Spreads
High Density Polyethylene (HDPE) 1091  Cts/lb Margin =HDPE - (Ethylene + est. conversion cost)  Propylene - Propane (est. PDH profit) 7.81 Cts/lb
Low Density Polyethylene (LDPE) 1591  Cts/lb Margin = LDPE - (Ethylene + est. conversion cost) ~ Butadiene - Butane 49.18 Cts/lb
Linear Low Density Polyethylene (LLDPE) 11.82  Cts/lb Margin = LLDPE - (Ethylene + est. conversion cost) US Avg. PP - US Avg. PGP + est. conve 2222 Ctsllb
cost
Western Europe & Asia Avg. - Naphtha Cracks
10/7/2022
Price of Ethylene (Cts/Ib) 3523 NWEur| 39.09 AsiaAv 1 metric ton 4 2,205 Ibs
Feedstock Naphtha
Average Naphtha Cost 182.85| Cts/gal 178.45| Cts/gal ||Gallons of feedstock per MT 378 gal
Price of feedstock per pound 31.35| Ctsllb 30.59| Cts/lb |{Weight of one gal. of feedstock 5.83 Ibs
Cost of feedstock to make 1 Ib of ethylene 93.29[ Cts/lb 91.04| Cts/lb ||Ethylene yield from feedstock 33.6%
Reg. to generate 1 Ib of ethylene 2.98 Ibs
Gross margin after feedstock cost (58.0Gj Cts/lb (51.95) Cts/lb
Naphtha NWEur Asia Avg.
Byproduct Credits Price/lb Price/lb| Yields* Avg. Price  Units
Propylene 11.25| 27.460 16.75| 40.909 40.95% 27.46 40.91 Cts/lb
Butadiene 6.60 54.5 4.15 343 12.10% 54.55 34.32 Ctsllb
Butylene/butane 3.14| 29.941 3.32| 31633 10.50% 29.94 31.63 Cts/lb
Benzene 6.92 39.773 743 42727 17.40% 39.77 42.73 Ctsllb
Toluene/Xylene 10.86| 64.232 9.92| 58.707 16.90% 64.23 58.71 Ctsllb
Pygas (use Motor gasoline) 112 9.988 111 9.915 11.20% 302.04  299.83 Cts/gal
Fuel Gas 6.37| 12.947 6.59| 13.394 49.20% 39151  405.05 Cts/gal
Total Byproduct Credits 46.25 49.28
Gross margin plus byproduct credits (11.81) cCts/lb (2.67) cts/ib
Less: Est. Variable & Fixed Costs 9.33| Ctsllb 9.39| Ctsllb
Europe & Asia Cracker Per-Unit Margin (21.14)| Cts/lb (12.06)| Cts/lb
Europe Derivative Margins - No Upstream Integration |Other Relevant Spreads
High Density Polyethylene (HDPE) 17.64  Cts/lb Margin =HDPE - (Ethylene + est. conversion cost)  NW Europe PP - NWE PGP 30.72  Cts/lb
Low Density Polyethylene (LDPE) 2295 Cts/lb Margin = LDPE - (Ethylene + est. conversion cost) ~ NW Europe Naphtha - USGC Ethane 17.30 Cts/lb
Linear Low Density Polyethylene (LLDPE) 1254  Cts/lb Margin = LLDPE - (Ethylene + est. conversion cost)
Asia Derivative Margins - No Upstream Integration
High Density Polyethylene (HDPE) -2.26  Cts/lb Margin = HDPE - (Ethylene + est. conversion cost) ~ Avg. Asia PP - Asia PGP 4.09 Cts/lb
Low Density Polyethylene (LDPE) 5.46 Cts/lb  Margin = LDPE - (Ethylene + est. conversion cost)  Avg. Asia Naphtha - USGC Ethane 16.54  Cts/lb
Linear Low Density Polyethylene (LLDPE) -2.26  Cts/lb Margin = LLDPE - (Ethylene + est. conversion cost) Avg. Asia - NW Europe Naphtha (0.75) Cts/lb
SourceBloomberg, Platts, Argus;MACC Analysi§ctober 2022
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Ex. 14 Global Ethylene Co-product Integrated Cost Curve Ex. 15 Asia Naphtha (MINUS) US Ethane Cracker cash costs

70 Avg. Asia Integrated Naphtha Cracker Cost (minus) USGC Ethane Cracker Feed Cost
Est. Spot Ethylene Net Cracker Cash Costs (US$Cts/Ib) Spot Co-Product Integrated, US Cts/lb

70
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Ex. 16 USGC Ethane Cracker Margin — 2015-2022 YTD Ex. 17 USGC Propane Cracker Margin—2015-2022 YTD
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Ex. 18 Avg. NW Europe Cracker Margin 2015-2022 YTD Ex. 19 Avg. Asia Cracker Margin — 2015-2022 YTD
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Ex. 20 USGC Spot Ethylene — 2015-2022 YTD

Ex. 21 Avg. Asia Ethylene — USGC Ethylene — Spot Spread
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Ex. 22 Avg. NW Europe — USGC Ethylene — Spot Spread

Ex. 23 US Spot Polymer Grade Propylene — 2015-2022 YTD
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Ex. 24 US PGP — Propane Spread — 2015-2022 YTD

Ex. 25 Avg. Asia Propylene — USGC PGP — 2015-2022 YTD
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Ex. 26 USGC Butadiene (BD) — 2015-2022 YTD

Ex. 27 Asia BD minus USGC BD - 2015-2022 YTD
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Ex. 28 NE Asia BD/NE Asia Ethylene Ratio— 2015-2022 YTD

Ex. 29 USGC spot Benzene —2015-2022 YTD
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Ex. 30 NW Europe Benzene minus US Benzene —15-22 YTD

Ex. 31 US Benzene minus Asia Benzene — 15-22 YTD
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Ex. 32 US High-Density Polyethylene (HDPE)- 2015-2022 YTD

Ex. 33 US HDPE minus NW Europe- 2015-22 YTD
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Ex. 34 US Non-Integrated HDPE Margin — 2015-2022 YTD

Ex. 35 US Integrated HDPE Margin Ethane —2015-2022 YTD
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Ex. 36 Avg. Asia HDPE minus USGC Ethane - 2015-2022 YTD

Ex. 37 Avg. Asia integrated HDPE margin — 2015-2022 YTD

B2 ¥ 8 8§ &8 &§ 8 & 8

Week1 Week6 Week11 Week16 Week21 Week26 Week31 Week36 Week41 Weekd46 Week$1
=== Avg, Asia HDPE (minus) USGC Ethane (USS$ Ctsllb Spread) - 2019~ =#=2020 ==2021 =8=2022YTD

Source: Bloomberg-MACCQOctober 2022

(10)

(20)

(30)
Week 1

Week 6 Week 11 Week 16 Week 21 Week 26 Week 31 Week 36 Week 41 Week 46 Week 51
==n?019 - Est. Avg. Asia Spot Integrated HDPE Margin - Weighted Avg. Cracker Feed (Cts/lb)
=—=2020
=re=2021

—=_andavTh

SourceBloomberg GMACCQOctober 2022

Cooley May:

C Graham Copley:

1160 Dairy Ashford, Suite 609, Houston, TX 77079, United States



mailto:cooley.may@c-macc.com;%20graham.copley@c-macc.com?subject=Daily%20Report

Ex. 38 USGC Spot Polypropylene (PP) — 2015-2022 YTD
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Ex. 39 USGC PP minus USGC PGP - 2015-2022 YTD
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Ex. 40 NE Asia PP minus USGC PP — 2015-2022 YTD

Ex. 41 US Spot Polyvinyl Chloride (PVC) — 2015-2022 YTD
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Ex. 42 Avg. Asia Spot PVC —2015-2022 YTD

Ex. 43 Avg. Asia PVC minus USGC PVC - 2015-2022 YTD
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Global Methanol Analysis

Ex. 44 USGC Spot Methanol — 2015-2022 YTD Ex. 45 NE Asia Methanol (minus) USGC Methanol
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Ex. 46 Methanol Margins in the US and China, and the difference between the two
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Ex. 47 Estimated Net US Methanol Producer Benefits — Cost Spread (China Coal Cost per MT minus USGC Natural Gas Cost per MT)
+ Export Price Spread (China Spot minus US spot value)
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Ex. 48 Petrochemical Data Sheet (part 1) — Feedstocks, Olefins and Plastics (ex-vinyls)

iw iM 3M 6M 2021 Avg 2020 Avg 019 Avg

Price %chg. Price % chg. ce %chg. %chg. . Price %chg. Price %chg. Price % chg.

North America (US$/gal)

Oil/Gas Ratio (Brent Crude divided by Henry Hub NG) 14.5x 13.0x 10.6x 17.7x 16.4x 14.8x 20.7x 24.9x 23.4x

Brent Crude (USD/bbl) $97.92 $87.96 13% $93.02 5.3% $107.02 -8.5% $102.78 -4.7% $82.39 1B8.8% $64.79 5186 $58.90 66.2% $59.90 63.5%
Natural Gas (Henry Hub NA, US$/MMBTU) $6.75 $6.77 -0.3% $8.79 -232% $6.03 18% $6.28 7.5% $5.57 213% $3.13 15.3% $2.36 185.4% $2.56 163.%
Light Naphtha - NA Gulf Coast 40% (US$mt) $611.70 $561.07 9.0% $554.93 0.2% $665.18 -8.0% $696.07 -2 $603.79 13% $480.18 27.4% $405.81 50.7% $387.36 57.9%

NGL Prices (Us$/gal.)
Mont Belvieu, TX

Ethane $41.75 $40.13 4.0% $56.50 -26.2% $47.75 -12.6% $48.75 -4.4% $43.50 -4.0% $27.23 53.4% $18.75 227% $23.25 79.6%
Propane $91.25 $86.88 5.0% $108.25 -57%  $118.50  -23.0% $128.00 -287%  $145.50  -37.3% $93.75 -2.7% $58.25 56.7% $52.38 74.2%
Normal Butane $103.00 $96.00 73% $109.50 -5.9% $123.00 -1B3% $136.13 -243%  $159.63  -355% $104.38 -13% $67.94 516% $68.19 510%
Isobutane $117.00 $106.25 0  $13550 -B7% $137.63  -50% $157.13 -255%  $159.50 -266%  $104.75 7% $73.13 60.0% $78.25 495%
Conway, KS

Propane $92.25 $87.25 5.7% $108.63 -15.9% $113.00 -B.4% $125.25 -263%  $146.00 -36.8% $92.00 0.3% $55.38 66.6% $48.25 912%
Normal Butane $105.00 $93.00 29%  $117.25  -104%  $125.00 -16.0% $144.00 2706  $165.50 -366%  $133.63 -214% $96.13 92% $70.00 50.0%
Isobutane $129.50 $142.00 -8.8% $152.00 -us8%  $165.25  -216% $161.00 -196%  $167.00  -225% $134.25 -3.5% $98.00 32.% $79.25 63.4%
Natural Gasoline $176.00 $154.00 4.3% $163.25 7.8% $211.00 -16.6% $215.25 -182%  $187.00 -5.9% $142.50 235% $112.00 57.% $99.75 76.4%

Overseas Cracker Feedstock

Europe Cargo Naphtha Avg. (US$/mt) $691.17 $626.25 0.4% $632.56 9.3% $806.12 -4.3% $910.54 -241%  $536.17 28.9% $565.38 222% $486.51 42. %6 $501.60 37.8%
Europe LPG (US$/mt) $583.39 $608.46 -4 $634.24 -8.0% $684.32 -UT7% $775.79 -248% $828.11  -296% $536.91 8.7% $435.59 33.9% $432.51 34.9%
Asia Naphtha Avg. (US$/mt) $674.53 $636.32 6.0% $645.83 4.4% $782.51 -13.8% $887.47 -240%  $747.39 -9.7% $584.98 15.3% $504.59 33.7% $504.38 33.7%
Avg. Asia Naphtha/USGC Ethane Ratio 4.27x 4.19x 3.02x 4.34x 4.82x 4.55x 5.68x 7.12x 5.74x

Avg. Asia Naphtha/Brent Crude Ratio 0.77x 0.80x 0.77x 0.81x 0.96x 1.01x 1.00x 0.95x 0.94x

Singapore Naphtha Avg. (US$/mt) $653.13 $610.92 6.9% $628.38 3.9% $756.36 -13.6% $884.25 260  $746.10 -12.5% $594.05 9.9% $501.39 30.3% $498.24 3106
Japan Naphtha (US$/mt) $695.92 $661.71 5.2% $663.27 4.9% $808.66  -13.9% $890.68 -219%  $748.68 -7.0% $575.92 20.8% $507.78 37.% $510.52 36.3%

Olefins Value Chain 10/7/2022 iM 6M 1YR 2021 Avg 2020 Avg 2019 Avg

Price %chg. Price  %chg. 9%chg. Price %chg. Price %chg. Price  %chg. Price  %chg. Price 9%chg.

North America

Ethylene (Pipeline) - Spot (Cts/Ib) $20.04 $22.90 -12.5% $24.95 -9.7% $22.86 -2.3% $27.99 -28.4% $32.62 -38.6% $31.44 -36.3% $24.01 -16.6% $18.59 7.8%
Ethylene (Pipeline) - Spot (US$/mt) $441.76 $503.78 $548.88 $502.85 $615.82 $717.62 $691.76 $528.26 $408.93
Avg. Asia Spot Ethylene (minus) US Spot Ethylene Avg. (US$/mt) $443.24 $376.22 $441.12 $477.15 $779.18 $394.88 $293.24 $302.99 $381.08
Propylene (P-Grade) - Spot (Cts/Ib) $29.37 $38.16 -23.0% $45.00 -34.7% $41.84 -29.8% $67.10 -56.2% $73.89 -60.3% $50.23 -415% $40.83 -28.%% $33.91 -B.4%
Propylene (P-Grade) - Spot (US$/mt) $646.12 $839.54 $990.00 $920.44 $1,476.20 $1,625.65 $1,104.97 $898.33 $746.10
Asia Spot Propylene Avg. (minus) US Spot PGP (US$/mt) $253.88 $105.46 -$110.00 $42.06 -$248.70 -$633.15 -$151.22 -$8.33 $110.15
Europe Spot Propylene Avg. (minus) US Spot PGP (US$/mt) -$41.99 -$315.14 -$492.30 $184.64 $258.68 -$266.29 $112.66 -$16.81 $132.75
Propylene (R-Grade) - Spot (Cts/lb) $15.50 $17.50 -114% $19.00 -1B.4% $19.50 -20.5% $30.50 -49.2% $23.50 -34.0% $24.75 -37.4% $21.75 -28.7% $21.25 -27.%
US Propylene (P-Grade) minus (R-Grade) - Cts/lb $13.87 $20.66 $26.00 $22.34 $36.60 $50.39 $25.48 $19.08 $12.66
Butadiene - Spot (US$ Cts/Ib) $73.50 $76.50 -3.9% $79.50 -75% $87.50 -16.0% $80.00 -8.%% $82.50 -10.9% $50.75 44.8% $38.75 89.7% $38.50 90.9%
Butadiene - Spot (US$/mt) $1,617.00 | $1,683.00 $1,749.00 $1,925.00 $1,760.00 $1,815.00 $1,116.50 $852.50 $847.00
Avg. Asia Spot Butadiene (minus) US Spot Butadiene (US$/mt) -$862.00 | -$928.00 -$914.00 -$600.00 -$335.00 -$1,185.00 -$344.00 $112.50 $173.00

Western Europe/Middle East

Ethylene - Spot Avg. (US$/mt) $775.00 $685.00 B2 $830.00 -66% $1,175.00 -340%  $1,535.00 -495% $1,115.00 -305% $1,235.00 -37.2% $915.00 -15.3% $810.00 -4.3%
Propylene - Spot Avg. (US$/mt) $604.13 $524.41 15.2% $497.70 214% $1,105.07 -453%  $1,734.88 -652% $1,359.36 -556% $1,217.63  -50.4% $881.52 -315% $878.85 -313%
Butadiene - Spot Avg. (US$/mt) $1,200.00 | $1,360.00 -18% $1,575.00 -238% $1,575.00 -238%  $1,560.00 -23.% $1,515.00 -20.8% $922.50 30.9% $800.00 50.0% $752.50 59.5%
Asia

Ethylene - Spot Avg. (US$/mt) $860.00 $880.00 -2.3% $990.00 -B.P6 $980.00 -22% $1,395.00 -384% $1,112.50 -22.7% $985.00 -R7% $831.25 35% $790.00 8.9%
Asia Spot Ethylene (minus) Asia Naphtha (US$/mt) $185.48 $243.69 $344.18 $197.49 $507.54 $365.11 $400.02 $326.67 $285.62

Ethylene - Spot SE Asia (US$/mt) $885.00 $905.00 -22% $1,005.00 -19% $1,035.00 -¥5% $1,410.00 -372% $1,070.00 -17.3% $965.00 -8.3% $800.00 10.6% $747.50 B.4%
Ethylene - Spot NE Asia (US$/mt) $835.00 $855.00 -2.3% $975.00 -4.4%  $925.00 -9.7% $1,380.00 -395% $1,155.00 -27.7% $1,005.00 -16.9% $862.50 -3.2% $832.50 0.3%
Propylene - Spot Avg. (US$/mt) $900.00 $945.00 -4.8% $880.00 2.3% $962.50 -6.5% $1,227.50 -26.7%  $992.50 -9.3% $953.75 -5.6% $890.00 1% $856.25 5.9%
Asia Spot Propylene (minus) Asia Naphtha (US$/mt) $225.48 $308.69 $234.18 $179.99 $340.04 $245.11 $368.77 $385.42 $351.87
Propylene - Spot SE Asia (US$/mt) $900.00 $900.00 0.0% $880.00 2.3% $970.00 -7.2% $1,295.00 -305%  $955.00 -5.8% $917.50 -19% $877.50 2.6% $837.50 75%
Propylene - Spot NE Asia (US$/mt) $900.00 $990.00 -9.%6 $880.00 2.3% $955.00 -5.8% $1,160.00 -22.4% $1,030.00 -126% $990.00 -9.% $902.50 -0.3% $875.00 29%
Butadiene - Spot Avg. (US$/mt) $755.00 $755.00 0.0% $835.00 -96% $1,325.00 -430%  $1,425.00 -47.0%  $630.00 19.8% $772.50 -2.3% $965.00 -218%  $1,020.00 -26.0%
Asia Spot Butadiene (minus) Asia Naphtha (US$/mt) $80.48 $118.69 $189.18 $542.49 $537.54 -$117.39 $187.52 $460.42 $515.62

Plastics (excludes vinyls) 10/7/2022 Y] 1YR 2021 Avg 2020 Avg. 2019 Avg.

Price % chg. e  %chg. % chg. %chg. Price  %chg.  Price  %chg. Price  %chg. Price  %chg.

North America

Polyethylene - USGC Spot Avg. (US$/mt) $1,023.33 | $1,023.33 00% $1,021.67 02% $1,471.67 -305%  $1,608.33 -36.4% $1,680.00 -390 $1,275.00 -19.7% $925.00 0.6% $835.83 22.4%
Polyethylene - Spot Avg. (US Cts/Ib) $46.52 $46.52 $46.44 $66.89 $73.11 $76.36 $57.95 $42.05 $37.99

High Density Polyethylene (HDPE) - Spot Avg. (US$/mt) $980.00 $980.00 0.0% $955.00 26% $1,310.00 -252%  $1,455.00 -326% $1,740.00 -437% $1,255.00  -219% $887.50 10.4% $825.00 B.8%
Low Density Polyethylene (LDPE) - Spot Avg. (US$/mt) $1,090.00 | $1,090.00 00% $1,110.00 -18% $1,575.00 -308%  $1,720.00 -36.6% $1,725.00 -368% $1,370.00 -204%  $1,045.00 4.3% $880.00 23.9%
Linear Low Density Polyethylene (LLDPE) - Spot Avg. (US$/mt) $1,000.00 | $1,000.00 00% $1,000.00 00% $1,530.00 -346%  $1,650.00 -39.4% $1,575.00 -365% $1,200.00 -1B.7% $842.50 B7% $802.50 24.6%
Avg. Polyethylene (minus) Avg. USGC Ethylene (US$ Cts/Ib) $26.44 $23.62 $21.49 $44.04 $45.11 $43.74 $26.51 $18.03 $19.40

Avg. Asia PE (minus) Avg. USGC Spot PE (US Cts/lb) $3.79 $3.94 $2.35 -$6.59 -$2.95 -$14.09 -$1.33 $4.62 $5.30

Avg. Europe PE (minus) Avg. USGC Spot PE (US$ Cts/lb) $15.34 $15.71 $16.75 $8.95 $27.67 $6.37 $13.92 $10.85 $12.57
Polypropylene - Spot Avg. (US$/mt) $1,135.00 | $1,135.00 00% $1,350.00 -159% $2,005.00 -434%  $2,445.00 -536% $2,930.00 -613% $1,727.50 -343%  $1,230.00 -7.7%  $1,082.50 4.8%
US Polypropylene - Spot Avg. (Cts/Ib) $51.59 $51.59 $61.36 $91.14 $111.14 $133.18 $78.52 $55.91 $49.20

US Polypropylene (minus) Polymer Grade Propylene (US$ Cts/Ib) $22.22 $13.43 $16.36 $49.30 $44.04 $59.29 $28.30 $15.08 $15.29

Asia Polypropylene (minus) US Polypropylene (US$/mt) -$145.00 -$135.00 -$380.00 -$895.00 -$1,185.00 -$1,700.00 -$617.50 -$212.50 -$85.00

Western Europe/Middle East

Polyethylene - NW Europe Spot Avg. (US$/mt) $1,360.91 | $1,369.01 -06% $1,390.24 -2 $1,668.64 -18.4% $2,217.10 -386% $1,820.19 -252% $1,581.24 -1B9% $1,163.64 7o0%  $1,112.27 22.4%
Polyethylene - NW Europe Spot Avg. (US Cts/lb) $61.86 $62.23 $63.19 $75.85 $100.78 $82.74 $71.87 $52.89 $50.56

High Density Polyethylene (HDPE) - Spot Avg. (US$/mt) $1,359.29 | $1,367.38 -06% $1,398.54 -28% $1,583.77 -1.2% $2,072.07 -34.4% $1,683.29 -1v2% $1,450.54 -63%  $1,118.73 215%  $1,134.00 19.9%
Low Density Polyethylene (LDPE) - Spot Avg. (US$/mt) $1,476.22 | $1,485.00 -06% $1,473.19 02% $1,787.47 -1m.4% $2,398.38 -384% $2,036.14 -275% $1,751.26 -1B7% $1,224.17 206% $1,114.16 325%
Linear Low Density Polyethylene (LLDPE) - Spot Avg. (US$/mt) $1,247.23 $1,254.66 -06% $1,299.00 -40% $1,634.69 -23.7% $2,180.84 -428% $1,741.13 -284% $1,541.93 -v.%  $1,148.02 8.6% $1,088.64 14.6%
Polypropylene - NW Europe Spot Avg. (US$/mt) $1,280.00 | $1,250.00 24% $1,365.00 -62% $1,505.00 -150% $2,005.00 -36.2% $1,590.00 -1©5% $1,352.50 -54%  $1,005.00 274%  $1,082.50 18.2%
Polypropylene - NW Europe Spot Avg. (Cts/lb) $58.18 $56.82 $62.05 $68.41 $91.14 $72.27 $61.48 $45.68 $49.20

Avg. Polypropylene (minus) Avg. Propylene (Cts/lb) $30.72 $32.98 $39.42 $18.18 $12.28 $10.48 $6.13 $5.61 $9.26

Asia

Polyethylene - Asia Spot Avg. (US$/mt) $1,106.67 $1,110.00 -03% $1,073.33 3%  $1,326.67 -166% $1,543.33 -283% $1,370.00 -©2% $1,245.83 -12%  $1,026.67 7.8% $952.50 16.2%
Polyethylene - Asia Spot Avg. (US Cts/Ib) $50.30 $50.45 $48.79 $60.30 $70.15 $62.27 $56.63 $46.67 $43.30

High Density Polyethylene (HDPE) - Spot Avg. (US$/mt) $1,050.00 | $1,050.00 00% $1,000.00 50% $1,210.00 -13.2% $1,430.00 -266% $1,210.00 -1B2%  $1,120.00 -6.3% $947.50 10.8% $962.50 9.9%
Low Density Polyethylene (LDPE) - Spot Avg. (US$/mt) $1,220.00 | $1,220.00 00%  $1,200.00 17%  $1,510.00 -19.2% $1,760.00 -307% $1,600.00 -238% $1,475.00 -73% $1,185.00 3.0% $970.00 25.8%
Linear Low Density Polyethylene (LLDPE) - Spot Avg. (US$/mt) $1,050.00 | $1,060.00 -09% $1,020.00 29% $1,260.00 -16.7% $1,440.00 -27.% $1,300.00 -©2% $1,142.50 -8.9% $947.50 10.8% $925.00 B5%
Polypropylene - Asia Spot Avg. (US$/mt) $990.00 $1,000.00  -10% $970.00 216  $1,110.00 -108% $1,260.00 -214% $1,230.00 -1v5% $1,110.00 -08% $1,017.50 -27% $997.50 -0.8%
Polypropylene - Asia Spot Avg. (Cts/lb) $45.00 $45.45 $44.09 $50.45 $57.27 $55.91 $50.45 $46.25 $45.34

Avg. Polypropylene (minus) Avg. Propylene (Cts/Ib) $4.09 $2.50 $4.09 $6.70 $1.48 $10.80 $7.10 $5.80 $6.42

SourceBloomberg, MACCQOctober 2022
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Ex.49 Petrochemical Data Sheet (part 2) — Chlor-Alkali/Vinyls, Syngas/Methanol, Aromatics & Refinery Metrics

Chlor-Akali Intermediates & Vinyls 2021 Avg 2020 Avg 2019 Avg
(US$/mt) % chg c 9 ce Price % ch
North America

US Chlorine Estimate - Spot (US$/st) $435.28 $423.00  29%  $373.50 5%  $663.14 -344%  $663.10  -344% $735.00 $490.05  -m2%  $216.70  1009%  $227.73 o1m6
US Caustic Soda - Export Spot (USS$/st) $702.50 $697.50  07%  $567.50 238%  $677.50  37% $722.50 28%  $505.00 396  $455.00  544%  $217.50  2230%  $300.00  142%
Ethylene Di-Chloride (EDC) - Spot $305.00 $305.00  00%  $350.00 -29%  $805.00 -62m6  $795.00  -616% $845.00 -639%  $740.00  -588%  $380.00  -©7%  $282.50 8.0%
Polyvinyl Chloride (PVC) - Spot GP Houston $740.00 $770.00  -39%  $800.00  -75% $1,320.00 -439% $1,765.00 -58m $2,010.00 -632% $1,575.00 -530% $1,102.50 -329%  $760.00 2.6%
US PVC (minus) EDC $435.00 $465.00 $450.00 $515.00 $970.00 $1,165.00 $835.00 $722.50 $477.50

Western Europe

NW Europe Chlorine Estimate - Spot $438.63 $500.08  -23%  $432.60  14%  $650.83 -326%  $650.83  -326% $499.68 -220v  $394.08  maw  $18251  u03%  $174.62  m12%
NW Europe Caustic Soda - Spot $702.50 $697.50  07%  $567.50 238%  $677.50  37% $722.50 28%  $505.00 396  $416.00  689%  $253.67  169%  $302.83  1B20%
Ethylene Di-Chloride (EDC) - Spot $415.00 $515.00 -m4% $555.00 -2520 $890.00 -534%  $1,055.00 -60.7% $840.00 -506%  $755.00  -450%  $395.00 56 $297.50 39.5%
Polyviny! Chloride (PVC) - Spot GP $1,770.00 | $1,780.00 -06% $1,880.00 -59% $1,980.00 -06%  $1,870.00  53% $1,610.00 99%  $1,420.00 246%  $977.50  BLE6  $922.50 919%
NW Europe PVC (minus) EDC $1,355.00 | $1,265.00 $1,325.00 $1,090.00 $815.00 $770.00 $665.00 $582.50 $625.00

Asia

Asia Chlorine Estimate - Avg. Spot $436.95 $461.54  -53%  $403.05  84%  $656.98 -335%  $656.96  -335% $617.34  202%  $442.06 1206  $199.60  1B9o%  $201.18  m2%
NE Asia Caustic Soda Spot $675.00 $665.00  15%  $530.00 274%  $610.00 7%  $670.00 07%  $488.00 383%  $365.00  849%  $255.00  B47%  $283.00  1385%
SE Asia Caustic Soda Spot $730.00 $730.00  00%  $605.00 207%  $745.00 -20%  $775.00 58%  $522.00 308%  $428.00  706%  $288.50  -B30%  $325.50  1243%
Ethylene Di-Chloride (EDC) - Spot $325.00 $325.00  00%  $335.00 -30% $625.00 -480%  $705.00  -539% $895.00 -637%  $730.00  555%  $417.50  222%  $352.50 78%
Avg. Asia EDC (minus) US EDC $20.00 $20.00 -$15.00 -$180.00 -$90.00 $50.00 -$10.00 $37.50 $70.00

Polyviny! Chloride (PVC) - Spot GP $870.00 $870.00  00%  $930.00 -65% $1,150.00 -243% $1,460.00  -404% $1,650.00 -473% $1,315.00 -338% $1,035.00 -159%  $860.00 12%
Avg. Asia PVC (minus) EDC $545.00 $545.00  00%  $595.00  -84%  $525.00  38% $755.00  -27.8% $755.00 -27.8%  $585.00  -68%  $617.50  -n7%  $507.50 7.4%
Avg. Asia PVC (minus) US PVC $130.00 $100.00 $130.00 -$170.00 -$305.00 -$360.00 -$260.00 -$67.50 $100.00

Syngas/Meth

% chg.

North America

Methanol (cts/gal) $110.50 $106.50 3.8% $106.50 3.8% $97.50 B3% $116.50 -5.2% $151.50 -27.% $114.00 -3.%%6 $98.50 22% $90.75 218%
Methanol (US$/mt) $368.89 $355.54 $355.54 $325.49 $388.92 $505.77 $380.58 $328.83 $302.96

Western Europe

Methanol (cts/gal) $100.99 $102.47 -14% $106.45 -5.0% $106.48 -5.2% $116.64 -13.4% $160.45 -37.9% $124.35 -18.8% $96.32 48% $85.43 B2%
Methanol (US$/mt) $337.14 | $342.00 $355.36 $355.46 $389.40 $535.64 $415.11 $321.56 $285.20

Asia

SE Asia Methanol (cts/gal) $110.53 $110.53  oo%  $106.64  37%  $109.63  08%  $139.89  -210% $153.67 2806  $113.98  30%  $93.16  Bow  $83.87 318%
SE Asia Methanol (US$/mt) $369.00 $369.00 $356.00 $366.00 $467.00 $513.00 $380.50 $311.00 $280.00

NE Asia Methanol (cts/gal) $99.75 $99.75 00%  $91.96  85%  $94.66  54%  $117.42  -Bw6  $127.01  215%  $91.81 8.6% $78.63  269%  $72.49 37.6%
NE Asia Methanol (US$/mt) $333.00 $333.00 $307.00 $316.00 $392.00 $424.00 $306.50 $262.50 $242.00

Average Asia Methanol (US$/mt) $351.00 $351.00  00%  $331.50  59%  $341.00  29%  $429.50  -B3% $468.50 2506  $343.50 220  $286.75  224%  $261.00  345%
Implied MTO Economics (US$/mt) -$104.60 | -$85.60 -$33.50 -$30.70 $17.00 -$2009.40 -$36.05 -$0.95 $22.75

Asia Methanol (minus) US Spot Methanol (US$/mt) -$17.89 -$4.54 -$24.04 $15.51 $40.58 -$37.27 -$37.08 -$42.08 -$41.96

Aromatics & Assorted Derivatives

% chg

North America

Benzene - Spot (US Cts/gal) $308.00 $299.00 30%  $307.00 03%  $576.00 -465%  $394.00 218%  $309.00  -03% $293.00 5.1 $247.00 247%  $220.50 39.7%
Benzene - Spot (US$/mt) $930.51 $903.32 $927.49 $1,740.18 $1,190.33 $933.53 $885.20 $746.22 $666.16

Toluene - Spot (US Cts/gal) $403.10 $403.10 0.0% $344.10 % $624.10 -35.4% $416.10 -3.%6 $278.10 44.9% $234.93 716% $208.45 93.4% $218.43 84.5%
Toluene - Spot (US$/mt) $1,115.70 | $1,115.70 $952.40 $1,727.38 $1,151.68 $769.73 $650.23 $576.95 $604.56

Benzene (minus) Toluene (Cts/gal) -$95.10 -$104.10 -$37.10 -$48.10 -$22.10 $30.90 $58.08 $38.55 $2.07

Mixed Xylenes (US Cts/gal) $408.10 $408.10 00%  $344.10 B6%  $585.10 -303%  $396.10 30%  $280.90 453%  $225.43 810% $207.93  963%  $208.40 95.8%
Pygas (US Cts/gal) $273.46 $247.26 10.6% $246.36 10% $344.71 -20.7% $313.16 -2.7%  $236.62 15.6% $181.85 50.4% $155.31 76.1% $151.08 810%
Styrene - Spot USGC (Cits/Ib) $53.30 $52.30 19% $45.40 7.4% $85.60 -37.7% $90.60 -412% $61.50 -13.3% $52.03 25% $40.18 32.7% $39.03 36.6%
Styrene - Spot USGC (US$/mt) $1,172.60 | $1,150.60 $998.80 $1,883.20 $1,993.20 $1,353.00 $1,144.55 $883.85 $858.55

Spot Asia (minus) Spot USGC (US$/mt) -$97.60 -$60.60 $131.20 -$583.20 -$613.20 -$108.00 -$154.55 -$26.35 $38.95

Western Europe

Benzene - Spot Avg. (US$/mt) $875.00 $800.00 9.4% $780.00 ©22% $1,465.00 -403%  $1,160.00 -246%  $950.00 -7.9% $1,025.00 -14.6% $775.00 12.9% $640.00 36.7%
NW Europe Benzene (minus) US Benzene (US$/mt) -$55.51 -$103.32 -$147.49 -$275.18 -$30.33 $16.47 $139.80 $28.78 -$26.16

Toluene - Spot Avg. (US$/mt) $1,165.00 | $1,035.00 6% $1,150.00 13%  $1,650.00 -29.4%  $1,175.00 -0.9% $880.00 32.4% $670.00 73.9% $602.50 93.4% $655.00 77.9%
Benzene (minus) Toluene (US$/mt) -$290.00 -$235.00 -$370.00 -$185.00 -$15.00 $70.00 $355.00 $172.50 -$15.00

Mixed Xylenes - Spot Avg. (US$/mt) $1,413.10 | $1,388.10 18% $1,010.00 399% $1,630.00 -B3%  $1,095.00 291  $835.00 692%  $665.00  125%  $597.50  BE5%  $667.50 m7%

Pygas (US Cts/gal) $302.04 $265.33 13.8% $263.97 14.4% $263.97 1.4% $328.31 -8.0% $24.74 1120.9% $330.57 -8.6% $248.27 217% $244.60 235%
Paraxylene (US$/mt) $1,210.00 | $1,120.00 80% $1,050.00 152% $1,625.00 -255% $1,275.00 586  $920.00 315%  $737.50 64w  $652.50  854%  $835.00 44.9%
Styrene - Spot NW Europe (US$/mt) $1,260.00 | $1,240.00 16% $1,090.00 6% $1,820.00 -308%  $2,320.00 -457% $1,340.00 -60%  $1,197.50  52% $887.50  420%  $892.50 412%

Asia Styrene (minus) NW Europe Styrene (US$/mt) -$185.00 -$150.00 $40.00 -$520.00 -$940.00 -$95.00 -$207.50 -$30.00 $5.00

Asia

Benzene - Spot Avg. (US$/mt) $940.00 $920.00 22% $920.00 22% $1,170.00 -19.7% $1,180.00 -203% $1,025.00 -83% $810.00 16.0% $675.00 39.3% $642.50 46.3%
Asia Benzene Spot (minus) US Benzene Spot (US$/mt) $9.49 $16.68 -$7.49 -$570.18 -$10.33 $91.47 -$75.20 -$71.22 -$23.66

Asia Benzene Spot (minus) NW Europe Benzene (US$/mt) $65.00 $120.00 $140.00 -$295.00 $20.00 $75.00 -$215.00 -$100.00 $2.50

Toluene - Spot Avg. (US$/mt) $970.00 $950.00 2.% $970.00 00% $1,115.00 -13.0% $1,040.00 -6.7% $815.00 19.0% $592.50 63.7% $580.00 67.2% $595.00 63.0%
Mixed Xylenes - Spot Avg. (US$/mt) $1,170.00 | $1,125.00 40% $1,025.00 wm.ps $1,210.00 -33% $1,105.00 5.9% $770.00 519% $635.00 84.3% $630.00 85.7% $660.00 77.3%
Pygas (US Cts/gal) $299.83 $266.91 2.3% $265.72 2.8% $265.72 2.8% $333.87 -02%  $131.67 »7.7% $269.43 1.3% $211.72 416% $207.62 44.4%
Paraxylene (US$/mt) $1,120.00 | $1,060.00 57% $1,030.00 87% $1,190.00 -59% $1,160.00 -3.4% $920.00 217% $752.50 48.8% $730.00 53.4% $897.50 24.8%
Purified Terphthalic Acid (PTA) - Spot Asia (US$/mt) $910.00 $875.00 4.0% $860.00 5.8% $965.00 -5.7% $935.00 -2.7% $760.00 B.7% $627.50 45.0% $577.50 57.6% $730.00 24.7%
Styrene - Spot Asia (US$/mt) $1,075.00 | $1,090.00 14%  $1,130.00 4.9%  $1,300.00 17.3% $1,380.00 220 $1,245.00 -13.7% $990.00 8.6% $857.50 25.4% $897.50 19.8%

Refinery M

(US $/bbl) . . . % chg. %chg.

WTI Crude $79.49 16.5% $86.79 6.7% $104.79 -116% $113.23 -8.2%  $115.07 -19.5% $61.87 49.7% $54.79 69.% 74.0%
Maya Crude $72.70 B9%  $78.89 50%  $97.13  -m7% $94.21 2w $60.87 361 $58.68 a1 $52.01 59.3% 56.6%
Light/Heavy Spread -$72.70 $7.90 $7.66 $19.02 $54.20 $3.19 $2.79 .

WTI2-1-1 Crack $37.09 340%  $34.84  a27%  $40.74  22.0% $25.73 9320  $12.91  2850%  $11.32  3393%  $10.47  3749% 3126%
Maya 2-1-1 Crack Spread -$35.61 -2672%  $42.74 39.3% $48.40 23.0% $44.75 33.0% $67.11 -113% $14.50 310.5% $13.25 349.2% 380.0%
Brent $86.15 wan  $92.34 67%  $112.98 -28%  $101.91 33%  $66.89  473% $64.32 53.2% $58.80 67.6% 64.8%
LLsS $81.79 6.7% $89.09 7.% $106.34 -10.3% $99.36 -3.9% $65.32 46.2% $64.68 47.6% $57.77 65.2% 65.5%
Brent - WTI $86.15 $5.55 $8.19 -$11.32 -$48.19 $2.45 $4.01

Brent - LLS $4.36 $3.25 $6.64 $2.55 $1.57 -$0.37 $1.03

Est. Refinery Utilization
Us Refinery Utilization Rate - DOE Estimate (bp change) 91.3% 90.6% 070 90.9% 0.40 94.9% 360 90.0% 130 86.7% 460 84.6% 670 87.0% 435 95.9% 45

&

Refining Margins ($/bbl)

US - PADD 1

$36.18 $27.38 32.2% $27.28 326% $34.39 5.2% $24.66 46.7% $11.98 202.2% $12.79 B2.9% $8.45 328.%% $8.11 346.2%

$29.53 $21.74  358%  $21.90  349%  $25.14  75% $19.59 507%  $11.57 1520  $10.86  172.0% $8.65 2415% $7.87 275.4%

$56.41 $40.99 37.6% $39.74 419% $42.58 32.5% $37.41 50.8% $15.24  2702% $15.90 254.7% $11.35 396.9% $11.81 377.8%
US Refinery Utilization Rate - DOE Estimate PADD 1 (bp change) 85.9% 89.4% 350 99.6% 1370  98.6% 270 81.1% 4.80 76.4% 950 78.8% 75 67.2% 8.70 80.0% 595
US - PADD 2
Mid-Continent 3-2-1 $46.59 $48.72 4%  $39.16 10w  $50.11  7.0% $30.83 516 $14.71  27%  $12.59  2702% $9.36 3976%  $13.15 254.4%
US Refinery Utilization Rate - DOE Estimate PADD 2 (bp change) 91.2% 89.3% 190 83.1% 8.10 93.8% -2.60 87.8% 3.40 87.3% 3.90 87.0% 4.25 89.1% 2.10 96.9% -5.70
US - PADD 3
Gulf Coast WTI 3-2-1 $44.11 $34.00 29.7% $29.44 49.8% $40.91 7.8% $27.05 63.1%6 $13.41 228.9% $12.33 257.9% $10.07 338.06 $10.76 309.9%
Gulf Coast Maya 3-2-1 $53.93 $40.79  322%  $37.34  444%  $4857  10% $31.10 734%  $16.20 231200  $16.40  2288%  $12.85  3w7%  $11.12 385.2%
Gulf Coast Brent 3-2-1 $38.67 $27.46 40.8% $23.84 62.2% $32.91 7.5% $23.22 66.5% $10.18 279.9% $10.18 280.0% $6.06 538.06 $4.20 820.7%
Gulf Coast LLS 3-2-1 $41.31 $31.70  303%  $27.14  s522%  $39.36  50% $25.95 5920  $11.64  2549%  $10.40  297.2% $7.09 482.7% $6.31 554.7%
US Refinery Utilization Rate - DOE Estimate PADD 3 (bp change) 94.0% 93.7% 0.30 94.2% -0.20 98.1% -4.10 94.1% -0.10 87.5% 6.50 86.0% 8.05 89.5% 455 98.6% -4.55
US - PADD 4 (Rocky Mountain)
US Refinery Utilization Rate - DOE Estimate PADD 4 (bp change) 92.1% 89.0% 3.0 93.5% -140 95.3% -3.20 78.7% B.40 83.2% 890 86.9% 5.25 90.4% 175 91.9% 020
US - PADD 5
West Coast 5-3-2 $57.44 $96.19 -40.3% $55.09 4.3% $35.82 60.4% $34.66 65.7% $16.53 247.4% $18.35 2.6 $11.87 383.8% $12.21 370.6%
US Refinery Utilization Rate - DOE Estimate PADD 5 (bp change) 83.3% 82.3% 100 88.1% -4.80 83.5% -0.20 84.4% -110 86.8% -3.50 77.4% 5.95 81.6% 170 92.7% -9.35

SourceBloomberg, MACCQOctober 2022
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US Crop, Ethanol & Fertilizer Analysis

Ex. 50 US Corn, Canola & Soybeans —2019-2022 YTD Ex. 51 US Soybeans to Corn Ratio — Also, see LINK.
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Ex. 52 US Ethanol Margins increased modestly WoW, while the Ethanol/RBOB Price Spread declined as gas moved higher WoW.
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Ex. 53 Ammonia values largely held up WoW on a global scale, and US natural gas values were mostly unchanged WoW
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Ex. 54 Agriculture Data Sheets — Crop, Relevant Energy, & Fertilizer Prices

Crop Pricing 10/7/22  WoW Week Prior 1-mth prior 3Q22 Avg 2Q22 Avg 1-mth chg. 1-yr chg.
Corn (USD/mt)

United States 269.0 266.7 269.7 257.0 278.8 -0.3%

China 387.0 387.0 395.4 398.9 441.1 -2.1%

Euro Zone 327.9 -1.9% 334.2 329.4 330.5 366.3 -0.5%

Brazil 276.8 276.5 271.2 276.5 314.0

Wheat (USD/mt)

United States 323.4 -4.5% 338.6 319.5 320.4 395.0

Europe 339.1 -3.0% 349.7 332.4 348.8 421.9

Soybeans (USD/mt)
United States 502.3 501.5 518.9 522.9 549.5 -3.2%
China 811.9 811.9 763.6 758.1 820.9

Cotton (USD/Ib)

United States 0.922 -1.1% 0.932 1.095 1.086 1.382 -15.8% -16.6%
China 0.879 0.879 1.002 1.043 1.489 -12.2% -41.7%
India 0.844 0.795 0.964 1.096 1.206 -12.5% -1.8%
Energy Pricing 10/7/22 Week Prior 1-mth prior 3Q22 Avg 2Q22 Avg 1-mth chg. 1-yr chg.
Energy

lowa Ethanol Price (USd/gal) 2.42 2.42 2.49 2.52 2.57 -2.8%

DDGs - lllinois 10% moisture (USd/mt) 245.0 245.0 235.0 239.4 281.8

BR Anhydrous Ethnl Wkly SP (USd/gal) 212 2.03 2.06 2.35 2.99 -19.9%
BR Hydrous Ethnl Wkly SP (USd/gal) 1.89 1.76 1.63 1.98 2.64 -19.7%
Ethanol Price Linyi (USd/gal) 3.57 3.57 3.66 3.84 4.18 -2.6% -1.2%
Ethanol Cash Margins (USd/gal) 0.29 -0.8% 0.30 0.42 0.48 0.35 -29.5% -64.4%
Fertilizer prices 10/7/22 Week Prior 1-mth prior 3Q22 Avg 2Q22 Avg 1-mth chg. 1-yr chg.
Potash

Potash US Gulf NOLA 580 575 625 687 809 -71.2% -14.1%
Brazil Potash CFR Granular Spot 650 -3.0% 670 800 927 1,199 -18.8% -18.8%
China Potash standard CFR ¢ 590 590 590 590 590

India Potash standard CFR ¢ 590 590 590 590 590

Nitrogen

UREA US Gulf NOLA 635.0 635.0 680.0 594.6 762.7 -6.6% -9.3%
UREA Middle East 650.0 650.0 720.0 637.8 850.4 -9.7% -8.5%
Ammonia US Gulf NOLA 1,066.0 1,066.0 1,044.0 989.7 1,254.7

Ammonia Black Sea 1,120.0 1,120.0 1,120.0 1,120.0 1,120.0

Urea Processing Margin 469.3 -2.8% 482.7 482.6 411.1 600.7 -2.8% -16.7%
Phosphate

DAP US Gulf NOLA 750.0 -0.7% 755.0 765.0 776.7 925.8 -2.0%

DAP Price - Asia Pacific 1,200.0 -30.0% 1,715.0 1,715.0 1,645.3 1,530.0 -30.0%

Phosphate Rock - Morocco 340.0 340.0 340.0 336.4 258.5

DAP Processing Margin 378.8 -1.3% 383.8 398.8 409.6 480.1 -5.0% -22.5%

Relative Fertilizer Prices

Potash to corn (bu/mt) 1.01x -3.0% 1.04x 1.07x 1.17x 1.16x -5.9% -26.8%
Potash to soy (bu/mt) 0.50x -2.3% 0.52x 0.52x 0.53x 0.55x -3.0% -13.0%
Urea to corn (bu/mt) 0.95x -0.8% 0.96x 1.05x 0.98x 1.21x -9.5% -29.6%
Urea to soy (bu/mt) 0.48x -0.2% 0.48x 0.51x 0.45x 0.57x -6.7% -16.3%
DAP to corn (bu/mt) 1.13x -0.8% 1.14x 1.12x 1.26x 1.32x -10.9%
DAP to soy (bu/mt) 0.56x -0.2% 0.56x 0.54x 0.58x 0.62x

SourceBloomberg, @&MACCQctober 2022
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Flow Charts & Ancillary Data

Ex. 55 Specialty versus commodity

Ex. 56 Chemical industry characteristics

100 BULK CHEMICALS  FINE CHEMICALS ~ SPECIALTY CHEMICALS
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Ex. 57 Chemical industry and its upstream and downstream industries
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Ex. 58 Petrochemical Industry Production Flow — a look at the commodities and their end use
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Ex. 59 The conversion of petrochemicals to primary intermediates/derivatives

PRIMARY PETROCHEMICAL
PETROCHEMICALS INTERMEDIATES & DERIVATIVES
(P henon
- Phenol
= Formaldehyde — Fo aldehyde
Resins
Mothanol L
» Acetic - Cellulose
Anhydride Acotate
= Acetic Acid -
Wirvyl - Polywvinyl
-~ A cetate Acotato
(E vyl nc)
= Ethanol
Ethylene Ethylene
- O xide - Glycol
Ethylene [ » Ethylene = WViryl = Polywvinyl
Dichloride CThiloride Chioride
» Polyeth ylene
Resins
- > Erthylbenzrene - Styrene > Polystyrenae
(B arerzanry
-~ - Cumene = Phenol & Acotono
- lene
FPropyiene — - olypropy
- Inmopropancol
- Propylene » Polyether
Oxicia (Styremo) FPolyols
Butadieno w - Synthetic Rubber

and Latex

Benzoene » Cyclohexano = Adipic Acid = Nylon &6
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Ex. 60 Intermediates & derivative conversion to end markets

MAJOR END USE
MARKETS

PETROCHEMICAL
INTERNMEDIATES & DERIVATIVES
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