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Ex 2: P/BV Band
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Ex 1: PTTEP’s Price Performance Vs. Oil Price

COMPANY NOTE

" . - cg-uer L ¢¢-99d © s
P [ zz-des - Nw-mwm .h.m [ cz-uer
| | L zz-fen L ¢cc-unr ~
[ | 7z-uep | 2z-JelN © O - ¢C-99d
g1 2 1z-09Q O &5
<1 5 g L 1z-dog i o a L 22-MON
- ke L | g-des o 8
o, 51 e Lemen [ z-unp w L 22100
w0 ] % - Lc-uer > W
o1 o1 8 2 | 12-len S L zg-dos
¥ ! g - 0z-des ) ]
! "z s L 0¢-98Q m
! ! - 0g-Aen 8 | 0z-deg @ - 2g-Bny
- Qc-uer | @ _ S
| b doa| B | & P oe-unr S 3 Feally
1 [ - 61-08S £ = an. L 0C-1eN - G
. &1 S tel-fem| 8 8 o [ 61080 8 o - gz-unp
" 0" I " L 51-uer t ” ] d 3 ©
ar 2y £ S E - 61-dos 5 > L zz-Rep
T - e 2 oo 2 d
=) 1 peiken| £ S w L 61-1eN g [ ceidv
L1 feruer| g @ [ g1-000 | o 2 L 2z-1en
L /1-d 2 ¢ | g|-dog | & )
| " /L1-0s8s E m w_\-c:m .m % R | 22-go4
v FLvhen) g o L gl-unr | g 8 =
S —" Li-ver | @ - — gL-tew | % xS - T T T T ceuer
2. |§ | xEre e e e s o €8g 888 3 8 °
— o o o o - A A o - - ~—
(%] w %] 1T}
- £2-uer
L 22-NO - €c-uer
L 22080 cehoN
P L 22100 L 22990
— - 22-AON 5 )
: 3 L 22100 m [ 22-r0N
a - CC 10 L zz-des e
- il
L zg-dog L zz-bny 8 2 0
o ©° .
L zz-Bny Ay s 2 - g2z-des
- =
L zz-Inp S - eeHine ) 5 | 22 6ny
S - gg-unre o 2
[} 3 S |
L -un e () L 2e-Inr
] ceunr s ¢ L zz-Aen T 3
W - zz-Rel c E L zz-feln SR [ ce-unr
(4 = (=
[ zz-1dy > 2 [ zz-1dy s s | 22-ken
5 »
= _ 0
L zz-1ep\ = r CCIEN g 2 - 2g-ldy
3 L z2-1e e
L 22-094 | @ O o = L zz-1eIN
2 & L zz-qed | 8 o
L zz-uer | € £ = [
8 o | zz-ver | S 2 22-904
o lea g °Of% ————————tzuer | 8 —————————tzzuer
O O 0O 0O 9O O O 9O 9O 9 e ™ - o n
TeeIedrLeea 2 XELYTELSBBBEBEY 2 FESISaII 233

Source: Investing.com

Source: Bloomberg

THANACHART RESEARCH



COMPANY NOTE PTTEP YUPAPAN POLPORNPRASERT

Ex 7: Limited US Oil Production Growth Ex 8: US SPR Release Is Ending
(m bpd) US crude oil production growth (m bbls) US Strategic Petroleum Reserve (SPR)
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Ex 9: Global Oil Demand To Return To Pre-COVID Level Ex 10: Global Oil Demand Growth Forecasts
(m bpd) Global oil consumption (mbpd) g china United States ~ mIndia
105 -
6.0 m Middle East Other OECD Other non-OECD
100 1 L ' 5.2
5.0 -
95 4
4.0 A
90 -
S0 23
85 o 2.0 i 1.7
1.0
%1 0 - = =
75 A—r—r—————————r—————————r ——————— O-O'J- ---_—-
VOO0 v — ANNNNL L Ll bbb
000000000000000000008RIRIIIY (1.0) A
TRNRICANICASICNNI-NOIOGACORIRY 2021 2022 2023F 2024F
Source: EIA Sources: EIA
Ex 11: Chinese Oil Demand Is Recovering
(2”; bpd) China crude oil import demand
20 A
18 1
16 -
14 A
12 A
10 T T T — T T — T T — T T —T T T
[ce] [ce] [ce] [ce] (e} [e)] [e)] [e)} o o o o — ~— ~ ~ N N N N
T oYo:noxo¥eesoa oYYy oq
§2388238§8238§8238§88233§

Source: Bloomberg

THANACHART RESEARCH 3



COMPANY NOTE

PTTEP

YUPAPAN POLPORNPRASERT

Ex 12: PTTEP’s Profit On The Decline
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Ex 13: ASP Drives Lower Profit...

Ex 14: ...Given The Limited Volume Growth Outlook
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Ex 15: Profit Revisions

2023F | 2024F

Normalized profit (Bt m)

- New 48,844 21,397 42,888 90,721 66,625 66,827 58,643
- Old 65,879 62,045 51,722
- Change (%) 1.1 7.7 134
Reported profit (Bt m)

- New 48,803 22,664 38,864 70,901 66,625 66,827 58,643
- Old 65,879 62,045 51,722
- Change (%) 1.1 7.7 134
Volume (‘000 bpd)

- New 351 354 416 468 470 510 535
- Old 480 507 520
- Change (%) (2.1) 0.6 29
Brent oil (US$/bbl)

- New 64 42 69 101 85 80 75
- Old 85 80 75

- Change (%) - - -
Gas price (US$/mmbtu)

- New 6.9 6.3 5.7 6.3 6.1 5.9 5.7
-0 6.0 5.9 5.7
- Change (%) 1.7 - -
Unit cost (US$/BOE)

- New 30 29 27 28 28 28 28
-0 29 28 28
- Change (%) (2.1) (1.9) (0.6)

Sources: Company data, Thanachart estimates

Ex 16: 12-month DCF-based TP Calculation, Using A Base Year Of 2023F

EBITDA 209,360 207,598 201,320 191,518 203,215 202,276 201,330 200,378 199,420 198,457 197,490 196,519

Free cash flow 62,975 30,380 23,161 30,092 68,671 56,977 59,597 62,102 64,603 67,104 69,603 72,100 822,986
PV of free cash flow 62,803 25105 17,399 20,549 41,738 31,340 29,673 27,990 26,357 24,776 22,212 20,740 236,742
Risk-free rate (%) 25

Market risk premium (%) 8.0

Beta 1.2

Wacc (%) 10.0

Terminal growth (%) 2.0

Enterprise value 587,423

Net debt (86,988)

Minority interest 0

Equity value 674,411

# of shares 3,970

Equity value / share 170

Sources: Company data, Thanachart estimates
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Valuation Comparison

Ex 17: Comparison With Regional Peers

EPS Growth —PE— —P/BV—  EV/EBITDA Div. Yield — ROE —

Company Code Country 23F 24F  23F 24F 23F 24F 23F 24F 23F 24F 23F  24F
(%) (%) (x) x) x (x (x) x) () (R (%) (%)

Refining & Marketing
Ampol ALD AU Australia (15.0) 33 113 10.9 19 19 7.2 7.2 5.5 58 179 178
BPCL BPCL IN India (82.1) na 39.1 8.2 1.3 1.2 147 8.2 2.7 4.7 6.0 16.0
HPCL HPCL IN India (100.0) na na 5.0 1.1 1.2 na 8.6 2.8 6.3 na 171
I0CL IOCL IN India (84.5) na 282 6.2 08 08 11.2 6.9 4.3 7.1 42 115
Reliance Industries RIL IN India 16.0 18.7 221 18.6 1.8 1.7 132 116 0.4 0.5 8.4 9.0
SK Energy 096770 KS S.Korea (22.6) 9.9 8.5 77 07 06 6.0 5.4 21 2.3 8.3 9.1
S-OIL 010950 KS S.Korea (27.9) (11.7) 6.0 6.8 1.0 1.0 4.9 5.3 5.1 46 182 14.2
Formosa Petrochemical 6505 TT Taiwan 204 122 228 204 22 21 151 131 3.1 3.6 8.7 105
Bangchak * BCP TB Thailand (50.4) 13.9 7.0 6.1 0.7 06 5.2 5.9 4.3 46 103 10.9
ESSO (Thailand) * ESSOTB Thailand (48.3) 0.1 6.0 6.0 1.1 1.0 4.9 4.6 8.3 70 187 175
IRPC Pcl * IRPCTB  Thailand 489.1 35.0 9.2 6.8 07 06 6.9 5.4 5.4 7.3 7.3 9.4
PTT Oil And Retail * ORTB* Thailand (14.0) 48 223 213 23 21 111 103 1.3 1.3 105 103
PTG Pcl * PTG TB Thailand 245 16.5 19.2 164 24 23 6.1 5.4 2.6 3.0 132 143
PTT Global Chemicals * PTTGC TB Thailand (17.5) 213 128 106 07 07 8.5 8.1 3.7 4.1 5.6 6.5
Star Petroleum Refining* SPRC TB  Thailand (34.4) (10.2) 8.2 9.1 12 11 4.3 4.2 6.1 46 145 125
SUSCO Pcl SUSCO TB Thailand 12.2 2.6 9.1 88 09 09 4.8 4.5 6.6 6.8 105 10.3
Thai Oil * TOP TB Thailand (48.3) (9.5) 7.9 87 07 07 104 112 5.3 4.8 9.6 8.3
Average 1.0 7.6 15.0 10.5 1.3 1.2 8.4 7.4 4.1 46 10.7 121
Integrated oils
PetroChina 857 HK China (14.9) (12.0) 6.1 69 05 05 3.0 3.1 7.4 6.5 8.7 6.9
Sinopec 386 HK China 1.2 0.0 71 71 06 0.6 3.6 3.6 9.0 8.8 8.7 8.2
Total FP France (18.9) (14.5) na na na na na na na na 205 161
Eni ENIIM Italy (25.2) (18.2) 5.0 6.1 08 07 2.6 29 6.4 6.3 153 114
Repsol REP SM Spain (29.6) (16.5) 4.9 59 07 06 2.7 3.1 4.8 51 132 10.0
Chevron Texaco CvXUus USA (18.2) (6.4) 10.8 11.6 19 18 5.5 5.9 3.5 3.7 182 157
Exxon Mobil XOMUS  USA (24.1) (6.0) 10.5 11.2 22 20 5.7 6.1 3.3 35 212 173
Conoco Philips COP US USA (16.3) (6.1) 9.6 103 25 23 4.9 5.2 2.4 23 268 222
PTT Pcl * PTT TB Thailand (209) (45 113 1.8 09 09 4.1 3.8 6.1 7.6 7.9 7.4
Average (18.5) (9.4) 8.2 8.8 1.3 1.2 4.0 4.2 5.4 55 15.6 12.8
Exploration and Production
Santos STO AU Australia (16.3) (19.0) 10.5 13.0 14 13 41 4.7 3.2 28 129 9.8
Woodside WDS AU Australia (27.4) (99) 132 14.6 19 19 4.3 4.4 5.7 51 169 1441
Suncor Energy SU uUs Canada (24.4) 3.4 5.1 5.0 1.0 09 3.9 4.0 6.4 6.7 205 180
ONGC ONGC IN India 13.2  (2.3) 3.7 37 06 06 3.3 3.2 105 98 181 157
RIL RILIN India 16.0 18.7 221 18.6 18 1.7 132 116 0.4 0.5 8.4 9.0
Apache APA US USA (8.3) 0.8 5.7 56 78 47 3.3 3.3 2.4 2.5 na na
Devon Energy DVN US USA (5.2) (3.9 7.6 79 31 27 4.8 4.9 2.3 24 410 316
PTTEP * PTTEPTB  Thailand (26.6) 0.3 9.9 9.9 1.3 1.2 2.7 2.8 5.1 45 138 129
Average (9.9) (1.5) 9.7 98 24 19 5.0 4.9 4.5 43 188 159

Sources: Bloomberg, * Thanachart estimates
Based on 3 February 2023 closing prices
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COMPANY DESCRIPTION COMPANY RATING
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Sources: Bloomberg consensus, Thanachart estimates Source: Thanachart
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PTTEP ESG &

PTT Exp. & Production Pcl. Sustainability
Sector: Resources | Energy & Utilities Report
PTTEP L‘ﬂWiJSiszﬂatmﬂ’lL%%ﬁiﬂ%ﬁ’ﬁ’)iJ%’l&l%Lm"ﬂ’l‘Zﬁ’l.la\‘l PTT dndu Thanachart ESG Rating
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a2 aﬂ‘ml£I\TINI.LNWVW”ﬂﬁ”%’lﬂﬁﬁﬂ%lﬂﬂdﬁﬁﬂ%ﬂl&iﬁ E&P Bnang Low HIGH
Arabesque S&P
SETTHSI THSI DJSI MSCI S-Ray Refinitiv Global Moody's CG Rating
Index Index Index (CCC-AAA) (0-100) (0-100) (0-100) (0-100) (0-5)
PTTEP YES YES - AA 59.81 55.64 78.44 43.0 5.0

Sources: SETTRADE, SETTHSI Index, Thailand Sustainability Investment (THSI), The Dow Jones Industrial Average (DJSI), MSCI ESG Research LLC, Arabesque S-Ray®,
Refinitiv ESG Information, S&P Global Market Intelligence, Moody's ESG Solutions, Thai IOD (CG rating)
Note: Please see third party on “term of use” toward the back of this report.
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FINANCIAL SUMMARY

PTTEP YUPAPAN POLPORNPRASERT

We expect 2022 EBITDA
to peak, driven by a
short-term oil price spike

PTTEP generates strong
cash flows, which lead to
a robust balance sheet

INCOME STATEMENT

FY ending Dec (Bt m) 2021A 2022A 2023F 2024F 2025F

Sales 219,068 331,350 283,861 290,665 287,608

Cost of sales 122,122 148,949 142,398 148,003 157,479
Gross profit 96,946 182,401 141,463 142,662 130,128

% gross margin 44.3% 55.0% 49.8% 49.1% 45.2%

Selling & administration expenses 11,416 20,386 16,983 21,500 22,554
Operating profit 85,530 162,015 124,480 121,162 107,574

% operating margin 39.0% 48.9% 43.9% 41.7% 37.4%

Depreciation & amortization 70,294 83,168 84,881 86,436 93,746
EBITDA 155,824 245,183 209,360 207,598 201,320

% EBITDA margin 71.1% 74.0% 73.8% 71.4% 70.0%

Non-operating income 4,869 8,552 2,736 2,698 3,127

Non-operating expenses 0 0 0 0 0

Interest expense (6,472) (8,218) (6,380) (2,656) (4,377)
Pre-tax profit 83,927 162,348 120,836 121,204 106,323

Income tax 41,528 72,295 54,511 54,677 47,981
After-tax profit 42,399 90,053 66,325 66,527 58,343

% net margin 19.4% 27.2% 23.4% 22.9% 20.3%

Shares in affiliates' Earnings 489 668 300 300 300

Minority interests 0 0 0 0 0

Extraordinary items (4,024) (19,820) 0 0 0

NET PROFIT 38,864 70,901 66,625 66,827 58,643

Normalized profit 42,888 90,721 66,625 66,827 58,643

EPS (Bt) 9.8 17.9 16.8 16.8 14.8

Normalized EPS (Bt) 10.8 22.9 16.8 16.8 14.8

BALANCE SHEET

FY ending Dec (Bt m)

ASSETS:

Current assets: 139,584 196,842 153,855 185,637 216,217
Cash & cash equivalent 85,528 122,369 90,046 120,046 150,046
Account receivables 33,430 42,166 36,123 36,989 36,599
Inventories 14,069 19,115 16,386 17,030 18,121
Others 6,557 13,192 11,302 11,573 11,451

Investments & loans 15,795 9,609 3,423 (2,763) (8,950)

Net fixed assets 380,307 410,614 429,749 473,697 519,574

Other assets 247,850 252,799 216,313 218,538 217,538

Total assets 783,536 869,864 803,340 875,109 944,379

LIABILITIES:

Current liabilities: 104,502 114,616 102,962 88,224 111,813
Account payables 36,660 52,940 50,612 52,604 55,972
Bank overdraft & ST loans 12,738 16,887 0 0 0
Current LT debt 0 0 15,840 1,432 19,800
Others current liabilities 55,105 44,789 36,510 34,188 36,040

Total LT debt 102,661 97,095 (12,782) 34,372 52,119

Others LT liabilities 161,022 191,033 212,443 216,728 214,802

Total liabilities 368,186 402,744 302,623 339,324 378,734

Minority interest 0 0 0 0 0

Preferreds shares 0 0 0 0 0

Paid-up capital 3,970 3,970 3,970 3,970 3,970

Share premium 105,418 105,418 105,418 105,418 105,418

Warrants 0 0 0 0 0

Surplus 18,955 28,668 30,873 30,873 30,873

Retained earnings 287,007 329,065 360,456 395,524 425,384

Shareholders' equity 415,350 467,121 500,717 535,785 565,645

Liabilities & equity 783,536 869,864 803,340 875,109 944,379

Sources: Company data, Thanachart estimates
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FINANCIAL SUMMARY

PTTEP

YUPAPAN POLPORNPRASERT

PTTEP continues to
generate high cash flows
from operations

At 1.3x 2023F P/BV, we
see PTTEP’s valuation as
fair

CASH FLOW STATEMENT

FY ending Dec (Bt m) 2021A 2022A 2023F 2024F 2025F
Earnings before tax 83,927 162,348 120,836 121,204 106,323
Tax paid (30,528) (70,801) (53,371) (56,600) (46,970)
Depreciation & amortization 70,294 83,168 84,881 86,436 93,746
Chg In w orking capital (3,775) 2,499 6,444 481 2,667
Chg In other CA & CL / minorities 14,010 (17,612) (7,228) (370) 1,264
Cash flow from operations 133,928 159,601 151,562 151,151 157,030
Capex (155,110) (113,475) (104,016) (130,383) (139,623)
Right of use (2,867) (16,319) 0 0 0
ST loans & investments 0 0 0 0 0
LT loans & investments (21) 6,186 6,186 6,186 6,186
Adj for asset revaluation 0 0 0 0 0
Chg In other assets & liabilities (33,877) 24,675 57,896 2,060 (926)
Cash flow from investments (191,876) (98,934) (39,934) (122,137) (134,362)
Debt financing 7,139 (4,695) (110,924) 32,746 36,115
Capital increase (0) 0 0 0 0
Dividends paid (19,325) (28,670) (35,234) (31,760) (28,782)
Warrants & other surplus 41,400 9,539 2,205 0 0
Cash flow from financing 29,214 (23,826) (143,952) 986 7,332
Free cash flow (21,182) 46,126 47,546 20,768 17,407
VALUATION

FY ending Dec 2021A 2022A 2023F 2024F 2025F
Normalized PE (x) 15.4 7.3 9.9 9.9 11.2
Normalized PE - at target price (x) 16.7 7.4 10.1 10.1 11.5
PE (x) 17.0 9.3 9.9 9.9 11.2
PE - at target price (x) 17.4 9.5 10.1 10.1 11.5
EV/EBITDA (x) 4.4 2.7 27 2.8 2.9
EV/EBITDA - at target price (x) 4.5 2.7 2.8 2.8 3.0
P/BV (x) 1.6 1.4 1.3 1.2 1.2
P/BV - at target price (x) 1.6 1.4 1.3 1.3 1.2
P/CFO (x) 4.9 4.1 4.3 4.4 4.2
Price/sales (x) 3.0 2.0 23 2.3 2.3
Dividend yield (%) 3.0 5.6 5.1 4.5 4.2
FCF Yield (%) (3.2) 7.0 7.2 3.2 2.6
(Bt)

Normalized EPS 10.8 22.9 16.8 16.8 14.8
EPS 9.8 17.9 16.8 16.8 14.8
DPS 5.0 9.3 8.5 7.5 7.0
BV/share 104.6 117.7 126.1 135.0 142.5
CFO/share 33.7 40.2 38.2 38.1 39.6
FCF/share (5.3) 11.6 12.0 5.2 4.4

Sources: Company data, Thanachart estimates
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FINANCIAL SUMMARY PTTEP YUPAPAN POLPORNPRASERT

FINANCIAL RATIOS
FY ending Dec 2021A 2022A 2023F 2024F 2025F
Growth Rate
Sales (%) 36.6 51.3 (14.3) 24 (1.1)
Net profit (%) 71.5 824 (6.0) 0.3 (12.2)
EPS (%) 71.5 824 (6.0) 0.3 (12.2)
Normalized profit (%) 100.4 111.5 (26.6) 0.3 (12.2)
Normalized EPS (%) 100.4 111.5 (26.6) 0.3 (12.2)
Dividend payout ratio (%) 51.1 51.8 50.6 44.6 47.4
Operating performance
Gross margin (%) 443 55.0 49.8 491 452
Operating margin (%) 39.0 48.9 43.9 417 374
EBITDA margin (%) 71.1 74.0 73.8 71.4 70.0
Net margin (%) 19.4 27.2 23.4 229 20.3
D/E (incl. minor) (x) 0.3 0.2 0.0 0.1 0.1
Net D/E (incl. minor) (x) 0.1 (0.0) (0.2) (0.2) (0.1)
Interest coverage - EBIT (x) 13.2 19.7 19.5 45.6 24.6
Interest coverage - EBITDA (x) 241 29.8 32.8 78.2 46.0
ROA - using norm profit (%) 5.9 11.0 8.0 8.0 6.4
ROE - using norm profit (%) 11.1 20.6 13.8 12.9 10.6
DuPont

We see room for ROE ROE - using after tax profit (%) 11.0 20.4 13.7 12.8 10.6

i i - asset turnover (x) 0.3 0.4 0.3 0.3 0.3

improvement on higher ) .

i i - operating margin (%) 41.3 51.5 44.8 42.6 38.5
gearing and margin - leverage (x) 1.9 1.9 1.7 1.6 1.7
eéxpansion - interest burden (%) 92.8 95.2 95.0 97.9 96.0

- tax burden (%) 50.5 55.5 54.9 54.9 54.9
WACC (%) 10.0 10.0 10.0 10.0 10.0
ROIC (%) 12.4 20.2 14.9 16.1 13.1

NOPAT (Bt m) 43,209 89,868 68,325 66,504 59,029

invested capital (Bt m) 445,221 458,733 413,730 451,543 487,519

Sources: Company data, Thanachart estimates
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DISCLAIMER PTTEP YUPAPAN POLPORNPRASERT

ESG Information - Third Party Terms

www.Settrade.com

SETTRADE: You acknowledge that the use of data, information or service displayed and/or contained in this website may require third party’s data, content or software
which is subject to the terms of third party provider. By accessing and/or using of such certain data, you acknowledge and agree to comply with and be bound by the
applicable third party terms specified below.

ESG Scores by Third Party data from www.SETTRADE.com
1. MSCI (CCC- AAA)

2. Arabesque S-Ray (0-100)

3. Refinitiv (0-100)

4. S&P Global (0-100)

5. Moody's ESG Solutions (0-100)

SET THSI Index (SETTHSI)

Nowadays, long-term investment tends to be more focused on sustainable companies. The financial statement performance and the consideration in environmental, social and
governance (ESG) perspective are keys aspects for analysis.

SET has created a Thailand Sustainability Investment (THSI) list since 2015 for using as an alternative investment in the high performance ESG stocks for investors while, supporting the
sustainable Thai companies. SET defines the sustainable companies as the companies that embrace risk management, supply chain management and innovations together with
responsibility for environmental, social and governance aspects

As a result, SET has created the SETTHSI for the purpose of indicating the price of these sustainable companies that pass the market capital size and liquidity criteria.

Arabesque S-Ray®

The S-Ray data here is published with a 3 month delay. For the latest data, please contact sray@arabesque.com

Arabesque S-Ray® is a service (the "Service") provided by Arabesque S-Ray GmbH ("Arabesque S-Ray") and its branch and subsidiary companies. Arabesque S-Ray is a limited liability
company (Gesellschaft mit beschrénkter Haftung) incorporated in Frankfurt am Main and organized under the laws of Germany with registered number HRB 113087 in the commercial
register of the local court with its seat and business address at Zeppelinallee 15, 60325 Frankfurt am Main, Germany. The Service is unconnected to any of the asset management
activities conducted within the wider group of Arabesque companies, and is not investment advice or a solicitation or an offer to buy any security or instrument or to participate in
investment services. RELIANCE - Arabesque S-Ray makes no representation or warranty, express or implied, as to the accuracy or completeness of the information contained herein,
and accepts no liability for any loss, of whatever kind, howsoever arising, in relation thereto, and nothing contained herein should be relied upon. ENQUIRIES - Any enquiries in respect
of this document should be addressed to Arabesque S-Ray.

Arabesque S-Ray® - The ESG Score, ranging from 0 to 100, identifies sustainable companies that are better positioned to outperform over the long run, based on the principles of
financial materiality. That is, when computing the ESG Score of a company, the algorithm will only use information that significantly helps explain future risk-adjusted performance.
Materiality is applied by overweighting features with higher materiality and rebalancing these weights on a rolling quarterly basis to stay up-to-date

MSCI ESG Research LLC

"Certain information @2021 MSCI ESG Research LLC. Reproduced by permission”

"Although [User ENTITY NAME's] information providers, including without limitation, MSCI ESG Research LLC and its affiliates (the "ESG Parties"), obtain information (the "Information")
from sources they consider reliable, none of the ESG Parties warrants or guarantees the originality, accuracy and/or completeness, of any data herein and expressly disclaim all express
or implied warranties, including those of merchantability and fitness for a particular purpose. The Information may only be used for your internal use, may not be reproduced or
redisseminated in any form and may not be used as a basis for, or a component of, any financial instruments or products or indices. Further, non of the Information can in and of itself be
used to determine which securities to buy or sell or when to buy or sell them. None of the ESG Parties shall have any liability for any errors or omissions in connection with any data
herein, or any liability for any direct, indirect, special, punitive, consequential or any other damages (including lost profits) even if notified of the possibility of such damages."

Score range Description
CCC-B LAGGARD: A company lagging its industry based on its high exposure and failure to manage significant ESG risks

BB -BBB - A AVERAGE : A company with a mixed or unexceptional track record of managing the most significant ESG risks and opportunities relative to industry peers
AA - AAA LEADER: A company leading its industry in managing the most significant ESG risks and opportunities

The Dow Jones Sustainability Indices (DJSI)

The Dow Jones Sustainability Indices (DJSI) are a family of best-in-class benchmarks for investors who have recognized that sustainable business practices are critical to generating
long-term shareholder value and who wish to reflect their sustainability convictions in their investment portfolios. The family was launched in 1999 as the first global sustainability
benchmark and tracks the stock performance of the world's leading companies in terms of economic, environmental and social criteria. Created jointly by S&P Dow Jones Indices and
SAM, the DJSI combine the experience of an established index provider with the expertise of a specialist in Sustainable Investing to select the most sustainable companies from across
61 industries. The indices serve as benchmarks for investors who integrate sustainability considerations into their portfolios, and provide an effective engagement platform for investors
who wish to encourage companies to improve their corporate sustainability practices.

S&P Global Market Intelligence

Copyright © 2021, S&P Global Market Intelligence (and its affiliates as applicable). Reproduction of any information, opinions, views, data or material, including ratings (“Content”) in any
form is prohibited except with the prior written permission of the relevant party. Such party, its affiliates and suppliers (“Content Providers”) do not guarantee the accuracy, adequacy,
completeness, timeliness or availability of any Content and are not responsible for any errors or omissions (negligent or otherwise), regardless of the cause, or for the results obtained
from the use of such Content. In no event shall Content Providers be liable for any damages, costs, expenses, legal fees, or losses (including lost income or lost profit and opportunity
costs) in connection with any use of the Content. A reference to a particular investment or security, a rating or any observation concerning an investment that is part of the Content is not
a recommendation to buy, sell or hold such investment or security, does not address the suitability of an investment or security and should not be relied on as investment advice. Credit
ratings are statements of opinions and are not statements of fact.

ESG risk combines the concepts of management and exposure to arrive at an absolute assessment of ESG risk. We identify five categories of ESG risk severity that could impact a
company’s enterprise value

Moody's ESG Solutions

© 2022 Moody’s Corporation, Moody’s Investors Service, Inc., Moody’s Analytics, Inc. and/or their licensors and affiliates (collectively, “MOODY’S”). All rights reserved.

CREDIT RATINGS ISSUED BY MOODY'S CREDIT RATINGS AFFILIATES ARE THEIR CURRENT OPINIONS OF THE RELATIVE FUTURE CREDIT RISK OF ENTITIES, CREDIT
COMMITMENTS, OR DEBT OR DEBT-LIKE SECURITIES, AND MATERIALS, PRODUCTS, SERVICES AND INFORMATION PUBLISHED BY MOODY’S (COLLECTIVELY,
“PUBLICATIONS”) MAY INCLUDE SUCH CURRENT OPINIONS. MOODY’S DEFINES CREDIT RISK AS THE RISK THAT AN ENTITY MAY NOT MEET ITS CONTRACTUAL
FINANCIAL OBLIGATIONS AS THEY COME DUE AND ANY ESTIMATED FINANCIAL LOSS IN THE EVENT OF DEFAULT OR IMPAIRMENT. SEE APPLICABLE MOODY’S RATING
SYMBOLS AND DEFINITIONS PUBLICATION FOR INFORMATION ON THE TYPES OF CONTRACTUAL FINANCIAL OBLIGATIONS ADDRESSED BY MOODY’S CREDIT
RATINGS. CREDIT RATINGS DO NOT ADDRESS ANY OTHER RISK, INCLUDING BUT NOT LIMITED TO: LIQUIDITY RISK, MARKET VALUE RISK, OR PRICE VOLATILITY.
CREDIT RATINGS, NON-CREDIT ASSESSMENTS (“ASSESSMENTS”), AND OTHER OPINIONS INCLUDED IN MOODY’S PUBLICATIONS ARE NOT STATEMENTS OF CURRENT
OR HISTORICAL FACT. MOODY’S PUBLICATIONS MAY ALSO INCLUDE QUANTITATIVE MODEL-BASED ESTIMATES OF CREDIT RISK AND RELATED OPINIONS OR
COMMENTARY PUBLISHED BY MOODY’S ANALYTICS, INC. AND/OR ITS AFFILIATES. MOODY’'S CREDIT RATINGS, ASSESSMENTS, OTHER OPINIONS AND PUBLICATIONS
DO NOT CONSTITUTE OR PROVIDE INVESTMENT OR FINANCIAL ADVICE, AND MOODY’S CREDIT RATINGS, ASSESSMENTS, OTHER OPINIONS AND PUBLICATIONS ARE
NOT AND DO NOT PROVIDE RECOMMENDATIONS TO PURCHASE, SELL, OR HOLD PARTICULAR SECURITIES. MOODY’S CREDIT RATINGS, ASSESSMENTS, OTHER
OPINIONS AND PUBLICATIONS DO NOT COMMENT ON THE SUITABILITY OF AN INVESTMENT FOR ANY PARTICULAR INVESTOR. MOODY'’S ISSUES ITS CREDIT RATINGS,
ASSESSMENTS AND OTHER OPINIONS AND PUBLISHES ITS PUBLICATIONS WITH THE EXPECTATION AND UNDERSTANDING THAT EACH INVESTOR WILL, WITH DUE
CARE, MAKE ITS OWN STUDY AND EVALUATION OF EACH SECURITY THAT IS UNDER CONSIDERATION FOR PURCHASE, HOLDING, OR SALE.

MOODY’S CREDIT RATINGS, ASSESSMENTS, OTHER OPINIONS, AND PUBLICATIONS ARE NOT INTENDED FOR USE BY RETAIL INVESTORS AND IT WOULD BE RECKLESS
AND INAPPROPRIATE FOR RETAIL INVESTORS TO USE MOODY’S CREDIT RATINGS, ASSESSMENTS, OTHER OPINIONS OR PUBLICATIONS WHEN MAKING AN
INVESTMENT DECISION. IF IN DOUBT YOU SHOULD CONTACT YOUR FINANCIAL OR OTHER PROFESSIONAL ADVISER.

ALL INFORMATION CONTAINED HEREIN IS PROTECTED BY LAW, INCLUDING BUT NOT LIMITED TO, COPYRIGHT LAW, AND NONE OF SUCH INFORMATION MAY BE
COPIED OR OTHERWISE REPRODUCED, REPACKAGED, FURTHER TRANSMITTED, TRANSFERRED, DISSEMINATED, REDISTRIBUTED OR RESOLD, OR STORED FOR
SUBSEQUENT USE FOR ANY SUCH PURPOSE, IN WHOLE OR IN PART, IN ANY FORM OR MANNER OR BY ANY MEANS WHATSOEVER, BY ANY PERSON WITHOUT
MOODY’S PRIOR WRITTEN CONSENT.
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DISCLAIMER PTTEP YUPAPAN POLPORNPRASERT

MOODY’S CREDIT RATINGS, ASSESSMENTS, OTHER OPINIONS AND PUBLICATIONS ARE NOT INTENDED FOR USE BY ANY PERSON AS A BENCHMARK AS THAT TERM IS

DEFINED FOR REGULATORY PURPOSES AND MUST NOT BE USED IN ANY WAY THAT COULD RESULT IN THEM BEING CONSIDERED A BENCHMARK.

All information contained herein is obtained by MOODY’S from sources believed by it to be accurate and reliable. Because of the possibility of human or mechanical error as well as other
factors, however, all information contained herein is provided “AS IS” without warranty of any kind. MOODY'S adopts all necessary measures so that the information it uses in assigning a
credit rating is of sufficient quality and from sources MOODY'S considers to be reliable including, when appropriate, independent third-party sources. However, MOODY’S is not an
auditor and cannot in every instance independently verify or validate information received in the rating process or in preparing its Publications.

To the extent permitted by law, MOODY'’S and its directors, officers, employees, agents, representatives, licensors and suppliers disclaim liability to any person or entity for any indirect,
special, consequential, or incidental losses or damages whatsoever arising from or in connection with the information contained herein or the use of or inability to use any such
information, even if MOODY’S or any of its directors, officers, employees, agents, representatives, licensors or suppliers is advised in advance of the possibility of such losses or
damages, including but not limited to: (a) any loss of present or prospective profits or (b) any loss or damage arising where the relevant financial instrument is not the subject of a
particular credit rating assigned by MOODY'S.

To the extent permitted by law, MOODY’S and its directors, officers, employees, agents, representatives, licensors and suppliers disclaim liability for any direct or compensatory losses or
damages caused to any person or entity, including but not limited to by any negligence (but excluding fraud, willful misconduct or any other type of liability that, for the avoidance of doubt,
by law cannot be excluded) on the part of, or any contingency within or beyond the control of, MOODY’S or any of its directors, officers, employees, agents, representatives, licensors or
suppliers, arising from or in connection with the information contained herein or the use of or inability to use any such information.

NO WARRANTY, EXPRESS OR IMPLIED, AS TO THE ACCURACY, TIMELINESS, COMPLETENESS, MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OF
ANY CREDIT RATING, ASSESSMENT, OTHER OPINION OR INFORMATION IS GIVEN OR MADE BY MOODY’S IN ANY FORM OR MANNER WHATSOEVER.

Moody'’s Investors Service, Inc., a wholly-owned credit rating agency subsidiary of Moody’s Corporation (“MCQO”), hereby discloses that most issuers of debt securities (including corporate
and municipal bonds, debentures, notes and commercial paper) and preferred stock rated by Moody’s Investors Service, Inc. have, prior to assignment of any credit rating, agreed to pay
to Moody’s Investors Service, Inc. for credit ratings opinions and services rendered by it fees ranging from $1,000 to approximately $5,000,000. MCO and Moody'’s Investors Service also
maintain policies and procedures to address the independence of Moody’s Investors Service credit ratings and credit rating processes. Information regarding certain affiliations that may
exist between directors of MCO and rated entities, and between entities who hold credit ratings from Moody’s Investors Service and have also publicly reported to the SEC an ownership
interest in MCO of more than 5%, is posted annually at www.moodys.com under the heading “Investor Relations — Corporate Governance — Director and Shareholder Affiliation Policy.”

Additional terms for Australia only: Any publication into Australia of this document is pursuant to the Australian Financial Services License of MOODY’S affiliate, Moody’s Investors Service
Pty Limited ABN 61 003 399 657AFSL 336969 and/or Moody’s Analytics Australia Pty Ltd ABN 94 105 136 972 AFSL 383569 (as applicable). This document is intended to be provided
only to “wholesale clients” within the meaning of section 761G of the Corporations Act 2001. By continuing to access this document from within Australia, you represent to MOODY’S that
you are, or are accessing the document as a representative of, a “wholesale client” and that neither you nor the entity you represent will directly or indirectly disseminate this document or
its contents to “retail clients” within the meaning of section 761G of the Corporations Act 2001. MOODY'’S credit rating is an opinion as to the creditworthiness of a debt obligation of the
issuer, not on the equity securities of the issuer or any form of security that is available to retail investors.

Additional terms for Japan only: Moody's Japan K.K. (“MJKK”) is a wholly-owned credit rating agency subsidiary of Moody's Group Japan G.K., which is wholly-owned by Moody’s
Overseas Holdings Inc., a wholly-owned subsidiary of MCO. Moody’s SF Japan K.K. (“MSFJ”) is a wholly-owned credit rating agency subsidiary of MUKK. MSFJ is not a Nationally
Recognized Statistical Rating Organization (“‘NRSRO”). Therefore, credit ratings assigned by MSFJ are Non-NRSRO Credit Ratings. Non-NRSRO Credit Ratings are assigned by an
entity that is not a NRSRO and, consequently, the rated obligation will not qualify for certain types of treatment under U.S. laws. MJKK and MSFJ are credit rating agencies registered with
the Japan Financial Services Agency and their registration numbers are FSA Commissioner (Ratings) No. 2 and 3 respectively.

Additional terms for Hong Kong only: Any Second Party Opinion or other opinion that falls within the definition of “advising on securities” under the Hong Kong Securities and Futures
Ordinance (“SFQ”) is issued by Vigeo Eiris Hong Kong Limited, a company licensed by the Hong Kong Securities and Futures Commission to carry out the regulated activity of advising
on securities in Hong Kong. This Second Party Opinion or other opinion that falls within the definition of “advising on securities” under the SFO is intended for distribution only to
“professional investors” as defined in the SFO and the Hong Kong Securities and Futures (Professional Investors) Rules. This Second Party Opinion or other opinion must not be
distributed to or used by persons who are not professional investors.

MJKK or MSFJ (as applicable) hereby disclose that most issuers of debt securities (including corporate and municipal bonds, debentures, notes and commercial paper) and preferred
stock rated by MJKK or MSFJ (as applicable) have, prior to assignment of any credit rating, agreed to pay to MJKK or MSFJ (as applicable) for credit ratings opinions and services
rendered by it fees ranging from JPY 125,000 to approximately JPY550,000,000.

MJKK and MSFJ also maintain policies and procedures to address Japanese regulatory requirements.

Refinitiv ESG

These Terms of Use govern your access or use of the ESG information and materials on the Refinitiv website and any Al powered voice assistance software ("Refinitiv ESG Information").
20200 Refinitiv. All rights reserved. Refinitiv ESG Information is proprietary to Refinitiv Limited and/or its affiliates ("Refinitiv").

The Refinitiv ESG Information is for general informational and non-commercial purposes only. Reproduction, redistribution or any other form of copying or transmission of the Refinitiv
ESG Information is prohibited without Refinitiv’s prior written consent.

All warranties, conditions and other terms implied by statute or common law including, without limitation, warranties or other terms as to suitability, merchantability, satisfactory quality and
fitness for a particular purpose, are excluded to the maximum extent permitted by applicable laws. The Refinitiv ESG Information is provided "as is" and Refinitiv makes no express or
implied warranties, representations or guarantees concerning the accuracy, completeness or currency of the information in this service or the underlying Third Party Sources (as defined
below). You assume sole responsibility and entire risk as to the suitability and results obtained from your use of the Refinitiv ESG Information.

The Refinitiv ESG Information does not amount to financial, legal or other professional advice, nor does it constitute: (a) an offer to purchase shares in the funds referred to; or (b) a
recommendation relating to the sale and purchase of instruments; or (c) a recommendation to take any particular legal, compliance and/or risk management decision. Investors should
remember that past performance is not a guarantee of future results.

The Refinitiv ESG Information will not be used to construct or calculate and index or a benchmark, used to create any derivative works or used for commercial purposes. Refinitiv's
disclaimer in respect of Benchmark Regulations applies to the Refinitiv ESG Information.

No responsibility or liability is accepted by Refinitiv its affiliates, officers, employees or agents (whether for negligence or otherwise) in respect of the Refinitiv ESG Information, or for any
inaccuracies, omissions, mistakes, delays or errors in the computation and compilation of the Refinitiv ESG Information (and Refinitiv shall not be obliged to advise any person of any
error therein). For the avoidance of doubt, in no event will Refinitiv have any liability for any direct, indirect, special, punitive, consequential or any other damages (including lost profits)
relating to any use of the Refinitiv ESG Information.

You agree to indemnify, defend and hold harmless Refinitiv from and against any claims, losses, damages, liabilities, costs and expenses, including, without limitation, reasonable legal
and experts' fees and costs, as incurred, arising in any manner out of your use of, or inability to use, any Information contained on the Refinitiv web site or obtained via any Al powered
voice assistance software.

You represent to us that you are lawfully able to enter into these Terms of Use. If you are accepting these Terms of Use for and on behalf of an entity such as the company you work for,
you represent to us that you have legal authority to bind that entity.

By accepting these Terms of Use you are also expressly agreeing to the following Refinitiv's website Terms of Use.

Refinitiv ESG scores are derived from third party publicly available sources (“Third Party Sources”) and are formulated on the basis of Refinitiv own transparent and objectively applied
methodology. Refinitiv's ESG Information methodology can be accessed here.

Score range Description

0to 25 First Quartile Scores within this range indicates poor relative ESG performance and insufficient degree of transparency in reporting material ESG data publicly.

> 25 to 50 Second Quartile Scores within this range indicates satisfactory relative ESG performance and moderate degree of transparency in reporting material ESG data publicly.
>50to 75 Third Quartile Scores within this range indicates good relative ESG performance and above average degree of transparency in reporting material ESG data publicly.
> 7510 100 Fourth Quartile Score within this range indicates excellent relative ESG performance and high degree of transparency in reporting material ESG data publicly.

CG Report : by Thai Institute of Directors Association (Thai IOD), Established in December 1999, the 90100 AAAAA  Execellent

Thai 10D is a membership organization that strives to promote professionalism in directorship. The 808  AAAA  VeryGood

Thai I0OD offers directors certification and professional development courses, provides a variety of 7079 AAA Good

seminars, forums and networking events, and conducts research on board governance issues and 60-69 satisfactory

practices. Membership comprises board members from companies ranging from large publicly listed 50-59 ab Pass

companies to small private firms. Below A NiA
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This report is prepared and issued by Thanachart Securities Public Company Limited (TNS) as a resource only for clients of TNS, Thanachart Capital
Public Company Limited (TCAP) and its group companies. Copyright © Thanachart Securities Public Company Limited. All rights reserved. The report
may not be reproduced in whole or in part or delivered to other persons without our written consent. Investors should use this report as one of many tools
in making their investment decisions since Thanachart Securities may seek to do other business with the companies mentioned in the report. Thus,
investors need to be aware that there could be potential conflicts of interest that could affect the report's neutrality.

Recommendation Structure:

Recommendations are based on absolute upside or downside, which is the difference between the target price and the current market price. If the upside
is 10% or more, the recommendation is BUY. If the downside is 10% or more, the recommendation is SELL. For stocks where the upside or downside is
less than 10%, the recommendation is HOLD. Unless otherwise specified, these recommendations are set with a 12-month horizon. Thus, it is possible
that future price volatility may cause a temporary mismatch between upside/downside for a stock based on the market price and the formal
recommendation.

For sectors, an “Overweight” sector weighting is used when we have BUYs on majority of the stocks under our coverage by market cap. “Underweight” is
used when we have SELLs on majority of the stocks we cover by market cap. “Neutral” is used when there are relatively equal weightings of BUYs and
SELLs.
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