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7. Stock Selection
angwvnssalsanauiraulaninilinsiail 1dan BCP, PTTGC uaz PTTEP lu 1H20
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TOP Picks 1H20: BCP, PTTGC wag PTTEP
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2. wwesdnlasanisly EEC Aisaunuiy Sanyong electronics Wag Polyols #ildluaenng
feaie wazafiiaes Uszunns 1 uaudusdell Ingaz coD Tl 2020

uaz1A2aN13 ORP LNANAINNINER Ethylene/Propylene Uszannd 5 uausisiedl tngaz COD u
1 2020 azgFremelduaznlanamn iy PTTGC Tudil

3. IMO 2020 a1l Diesel lull 2020  crack spread g9 S atne sk GRM 184 Taandu
GC s Tom? iesannyield Sranduiivnsufimadeuineann fsmmed 2

wanani AN ARgesaugenllan 1-2 U asdszdiulaan PTTGC daflulseenuiling
~ o Yo P o o - =
ALY Gas-Based Input flaas1fFunanansunuinanlilansyezuile

tlaqagaving szdusanilaqiiusiayaaitiu T IRPC g mmnﬂqﬁ'ﬂﬁ

alfanuigiuidy PV gaivualiiidnandauluszduiiunzanaindl ROE vedfudaiii
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IRPC la@xnn1s PBV = 0.0193 ROE + 0.9298
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TOP la&un1g PBV = 0.0165 ROE + 0.9313
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TOP Wi 1.05, 1.02 AT 1.1 MMNARL TuatusiAn PBY 439 04 Uil 16 unsian 2020 199
IRPC, PTTGC uaz TOP WAl 0.75, 0.83 uax 0.99 mNAIAL TunnngAIINdn PBY ol nawil
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Regional oil demand growth between 2018 and 2024
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Demand growth 1.2 mb/d per year, no peak in sight ieo

World oil demand growth
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China eases on shift to consumer economy and environmental policies. India’s volume growth similar to
China by 2024. Middle East fuel oil demand boosted after IMO 2020. US demand steady.
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Change
Level Shares Change (abs.)] Change (%) (annual)’
1995-  2017- 1985 2017- 1995 2017-

- Il 2007 2040 2017 2040 2017 2040

Primary energy censumption (units in Mtoe unless otherwise noted)

Total 754 1928 501 1174 199%  196% S51%  42%

il (Mbyd) 5 9 29%  23% 3 5 196%  101%  51%  31%

Gas (Bom) 54 185 B% 8% 36 131 200% 242% 51%  55%
‘17{34’1: BP
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Sources: United Nations, Department of Economic and Social Afairs, Population Division (2017); IMF staff estimate.
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A break in growth deceleration?

The Nikkei Manufacturing PMI is 52.7 in Dec 2019, the highest since May
IHS Markit India PMI manufacturing, services  Index: Jan 2019 to Dec 2019

IHS Markit India (D Manufacturing PMI ClD Services PMI
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289 Source: CMIE
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Qil demand in India by product
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Electricity generation
Resid./Comm./Agr.
Other industry
Petrochemicals
Marine bunkers
Raillwaterways

Aviation

e
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® 2018 @ 2024

ANTSUAURY LaANA ilﬂ']ﬂ‘llﬂsﬁﬂﬂ

2018 2020 2025 2030 2035 2040
OECD Americas 14.3 14.4 13.7 12.5 1.2 10.0
OECD Europe 6.8 6.7 6.4 5.8 5.1 4.5
OECD Asia Oceania 2.8 2.7 2.6 2.2 1.9 1.6
OECD 23.9 23.8 22.7 20.5 18.2 16.0
Latin America 2.8 2.9 341 31 3.2 3.2
Middle East 19 2.0 2.3 2.6 2.9 3.3
India 1.9 2.0 2.7 3.4 4.2 5.1
China 5.2 5.5 6.2 6.8 7.3 7.5
Other Asia 3.4 3.5 4.0 4.5 5.0 5.3
OPEC 3.2 3.4 3.7 4.0 4.3 4.5
Russia 1.2 1.2 1.2 1.2 1.2 1.1
Other Eurasia 0.9 1.0 11 1.2 1.2 1.3
Non-OECD
B S B B Ry
flan: OPEC
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Refinery wntinuinls Sulphur géiuies-
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1H2020 " N
AATINITNAU
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High end Yield vaa
Product Mix
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Bunker Consumption by Region Asia / Middle - East Balance

Million MT / Montl

10,000 5519 2020

9,000 Asia / Middle East Total Bunker Demand 9.3
8,000
7,000
% 6,000 WHSFO WGasoil [1VLSFO WLNG Bl Non-Compliance 4,692
g 5,000
§ 4000 SFO Production Asia / Middle East - Exisfing) 0.76
; 2019 2020 2019 2020
3,000 — . S
oo VLSFO Production (Asia / Middle East- New) 243
1,000 L
Asia & Middle East Europe Americas Net Bunker oil Deficit (ASIG / Middle EOSf) 3.0 (6]

#u: Global Platts
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Exhibit 1

Scrubbers gained strong momentum during the second half of 2018 and
the first half of 2019, increasing the volume of high-sulfur fuel oil retained in
bunker demand in 2020.

Number of scrubbers in place by 2020"

< Firm order book

4,500

4,000 3,701
< (Bept 2019)
3,500 < 3502
(June 2019)
z Our outlook assumes 3,000 -« 3.018
8,000 serubbers installed by 2020, Mar 2019)
which cauals Kbpd o < 2649
2,500 r ~169% of current JS33%019)
e e
< 2,127
2,000 (Nov 2018)
- 1,618
1,600 (Sept 2018)
1,000
500
o
GE  CEDelft/ DNV GL Ggldman = Wood . _Evercore EB  Ggldman BIMCO
(June "19) SdLhS Macker\zxe
(Sept "1 (Mﬂy 18)

Companies and organizations

DNV GL (

McKinsey
& Company

16 aUasArauiRuAuEawanmuiszsan szudnstl 2016-2030

Given these factors, MARPOL provides a temporary boost in gas oil demand in
2020, but gas oil will gradually lose market share to very-low-sulfur fuel oil and
liquefied natural gas in the reference case.

Global bunker fuel demand mix, reference case
Million barrels per day

B HSFQO' ™ VLSFO? ® MGO®  LNG*

2016 2020 2025 2030 2035

6.5
6.0
55
50
45
4.0
35
3.0
25
2.0
16
1.0
0

s, Global Downstream Mode
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Shippers and refiners adjust to IMO 2020 shakeup :ea

Marine bunkers product demand

Marine Very Low

Sulphur Fuel Oil

Marine gasoil

Unscrubbed

High Sulphur
= == == Fueoil

2016 2018 2020 2022 2024

mb/d

| Over 2 mb/d of HSFO shifts to gasoil and VLSFO. Main impact in first year but manageable over time.

51 18 GRM LeanaANsIANURINNNIARAN |

Exhibit 3

Refiners will benefit from higher margins in 2020 as a result of MARPOL.
Refining margins by hub (variable cash), $ per barrel

~~/ Europe FCCV' ~~/ USGC FCCA? ~~/ Singapore RCC?

History Forecast

12

0
2010 2015 2020 2025

' Brent delivered to Rotterdam
Vasconia del
Dubai delive

Source: McKinsey Energy Insights, OilDesk model; Platts

McKinsey
& Company
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Figure 1: Percent of global bunker supply concentration
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Source: IEA, Schroders.
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gﬂﬁ 21 wdm Argus LSFO 0.5%Sulphur price chart after Jan 1, 2020

Argus LSFO 0.5%S Jan20 Last Price 724.500 +82.250  +12. Volume

M LY 90Y Max Dailyy B lf Table « Chart Content
Track A

WDIUINULAULFAMNINSOUAT WANATN Scenario 614

Additional liquids demand due to MARPOL, MMb/d

B Lower for Longer (40% MGO share) M Under-investment (55% MGO share) Ml Maximum impact (75% MGO share)

2019 2020 2021 2022 2023 2024 2025 2030

Maximum impact (75% MGO share) Under-investment (55% MGO share) Lower for Longer (40% MGO share)

* If ~90% compliance’ is achieved primarily ~ + ~90% compliance is more likely to be * Reduced compliance of ~80% caps
through gasoil use, MARPOL can add up to achieved through a more equal split uptake of MGO and adds ~1MMb/d p.a.
3.8MMb/d of crude to global oil demand by between MGO and low sulfur fuel oil, to global demand
2021. 75% MGO (marine gasoil) share is adding 1.8MMb/d of demand by 2021
the highest possible under current refinery  + The effect will downscale by 2025, as
configurations scrubbers remain a viable alternative

+ Maximum impact scenario would require
full refinery utilization and is highly unlikely

* In this case, installation of scrubbers will
eventually allow ships to use high sulfur
fuel and drive MGO share down to 40%
by 2025

'Compliance includes scrubbers and minimal share of switching to LNG, CNG etc

IcKinsey&Compa Source: Energy Insights
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Product demand in the marine bunkers sector, 2018-2040
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Figure 3: Simplified refining process diagram
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Source; Schroders.
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Figure 4: Detailed refining process diagram
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A Figure 1. This refinery flow diagram demonstrates how raw crude oil is converted into fuels.
LSR = light straight-run naphtha. HSR = heavy straight run naphtha. Kero = kerosene. LAGO = light atmospheric ges oil.
HAGO = heavy atmospheric gas oil. VGO = light vacuum gas oil. MVGO = medium vacuum gas oil. HVGO = heavy vacuum gas oil.

Source; Google image.
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Crude oil, condensate, and petroleum products transported through the Strait of Hormuz

milion barrels per day Strait of Hormuz maritime chokepoint

25
petroleum products Irag Iran
crude oil and condensate Kuwait
;-:3
2 Saudi Strait ui Hnmluz
Arabia  Bahrai ""“x %
"“r?*
15
UAE
East-West crude oil pipeline alar Oman

Abqaig-Yanbu NGL pipeline

10 Abu Dhabi

crude oil pipeline

2014 2015 2016 2017 2018 ‘ L‘l_\'
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Volume of crude oil and condensate carried through Strait of Hormuz -
by origin and destination

Volume of crude oil and condensate transported through the Strait of Hormuz =
by origin by destination cla
million barrels per day million barrels per day

20 20

18 18

16 16 s ki

Iran udi Arabia

s UAE b . - - United States
12 N R

10 Kuwait 10 Singapore

8 Iraq 8 South Korea

6 6 Japan

4 Saudi 4 India

2 Arabia )

0 0 China

2014 2015 2016 2017 2018 2014 2015 2016 2017 2018

Source: U.S. Energy Information Administration, based on fa tracking data published by ClipperData, Inc
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Global Oil Demand/Supply Balance

MBD 2020 MBD
105 - Demand: 101.5 MBD (+1.2 MBD YoY) _ 3.0
Supply: 102.3 MBD (+2.0 MBD YoY) "
103 - - 2.0
101 -~ - 1.0
99 - + 0.0
97 - - -1.0
95 T T T T T T T T T T T '20

1Q18  3QI8 1Q1? 3Q1? 1Q20 3Q20

~—=Demand =-=Supply (LHS) ETJEE Surplus/Deficit (RHS)
Source : IEA (Oct'19), OPEC (Oct'19) and TOP's Estimate
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Demand growth is shifting toward Asia and nonfuel end uses, such as petrochemicals.

Change in petroleum-product demand, 2018-35, million barrels per day

South and CAGR?
North Latin Europe/ Middle ~ Southeast  East 2018-35,
America  America Fsu! Adfrica East Asia Asia Total %
Liquefied 07 -
petroleum gas ) W 02101
HF BN EEBE B oot
Naphtha 22 -02to—1
<
wowe . Bl W H H H W OH -
wee B HHEEEENEN -
o E EEHN
o EEENE -
oner B A EEEEBE -
E EEEEBN-
CAGR
2018-35,% -0.2 0.5 -0.4 2.0 0.6 19 086 05

Former Soviet Union.
“Compound annual growth rate.
?Includes reformate BTX (feedstock into aromatics unit at refinery), bitumen, lubes, waxes, petcoke, and other oil products.

Source: Energy Insights by McKinsey
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Refining capacity will grow, despite faltering demand.
Change in refining distillation capacity, million barrels per stream day

2 I Viddie Ezst

B s
Il North America

Former Soviet Union

B Aica

Europe
[l Latin America

20

-05
2018 2010 2020 20¢1 2022 2023 2024 2025 2026 2027 2028 2029 2030

Source: Energy Insights by McKinsey; McKinsey analysis
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Utilization falls sharply in Europe but remains healthy in Asia and North America.

Regional-hub’ refining utilization, distillation capacity, % per stream day

100
Historical Forecast
North America
80
Asia
50 Europe
40
20
0
2010 2016 2020 2025 2030

Asia = Singapore, South Korea, and Taiwan; Europe = Belgium, Netherlands, and United Kingdom; North America = US Gulf Coast,
Source: Energy Insights by McKinsey
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Crude Price Petroleum product prices vs. crude prices
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Ethylene value pool, $ bilion

B Market tightness' W Feedstock advantage? B Steady-state value pool®

100
Value-pool outlook using

low-oil scenario®

! Market tightness is estimated based on the difference between total value pool minus feedstock advantage and steady-state value pool.

2 Estimated based on the surplus value generated in regions with strongly advantaged feedstock.

3 Steady-state value pool is caleulated as historical margins before either of structural or market factors.

4 Expected value pool calculated for a low-oil seenario (~$60/barrel) and global growth at 3% per annum; assumes a eyclical market,
returning to marginal producer economies by 2021, and then a demand-driven fly-up by 2022. Gas prices in the Middle East and North
America are assumed to be at the same levels as 2017, and growth in the steady-state value pool is assumed at 2% per annum.

Source: IHS; McKinsey analysis
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PRODUCTS ADDED AND REMOVED FROM CHINA'S TARIFF LIST TO GO LIVE 23 AUGUST
Total China Estimated share of US

Tariff imports 2017 material on China imports

(million tonnes) 2017
LDPE |Removed 24 %

HDPE 25% duty 64 5%
EVA 25% duty it 6%
LLDPE 25% duty (*) 33 5%
PP (HOMO) 25% duty 47 3%
(*) tariff will apply to most LLDPE grades, worth 93% of total 2017 Chinese imports (ICIS est.)
Source: ICIS Supply & Demand database| | ]
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US PE Exports by Region

(Thousand Metric Tons)

Destination 1/6/2018 1/6/2019 % Change

China 91 53 -42% €
Other Northeast Asia 16 40 153%
Southeast Asia (SEA) 33 67 101%

South America (SAM) 130 148 14%

West Eurpoe (WEP) 59 116 96%

Rest of World (ROW) 317 488 549%,

Source: IHS Markit. © 2019 IHS Markit.
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Figure 1: The US Total PE Export by region
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Global Operating Rate and Net Ethylene Capacity Addition
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Ethylene Net Equivalent Trade

Net Export

Million Metric Tons
o

Net Import

NAM SAM WEP MDE NEA SEA Others*

w2019 n2024 m2029
Noses: "Omars include Atrica, indan Sub., CIS & Babic, Cantal Euopo

Souca: HS Marke: £ 2019 S Marie

51171 64 Product Yield amslsanau s 1l 2019

Type BCP IRPC | PTTGC | TOP ESSO | SPRC
Fuel Oil 12% 4% 15% 13% 7% 10%
Diesel 53% 48% 53% 34% 8% 36%
Jet 12% 12% 13% 23% 38% 8%
ULG 0% 0%
LPG 3% 16% 0% 0% 5% 4%
Others 3% 20% 19% 4% 23% 17%
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1: Trinity Research, Company Data
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ANS19T 4 AASNSIAYAAIYUTRY IRPC, PTTGC uaz TOP

2020
- 3 year PBV PBV Expected |Current Price Upside
D';';f:d average ROE |(expected)| BY  |PBV™W|pitference| Price |(16/1/2020)|Potential (%)
TRPC 2.77% 6 1.05 4.50 0.75| -29% 4.71 3.36 40%
PTTGC 3.96% 11 1.02 67.46 0.83| -19% 68.74 55.75 23%
TOP 3.29% 11.0 1.11 62.13 0.99| -11% 69.14 61.75 12%

R Trinity Research, Company Data

An919f 5 wualiusatllnsiadiaas IRPC, PTTGC uaz TOP

Petrochem Product 2018 1Q19 2Q19 3Q19 4Q19 Jan-20
HDPE 1330 1093 1080 951 841 815
HDPE - Naphtha 716 573 539 457 301 250
PP 1200 1151 1085 1073 1018 960
PP-Naphtha 620 598 603 575 451 390
PX 1067 1080 909 813 801 833
PX-Naphtha 451 520 341 286 259 250
PET 1236 1083 1013 907 835 870

Aun: Trinity Research, Company Data

A9 6 AASNNTIAYAANUTAY IRPC, PTTGC WAz TOP

NASIA IRPC PTTGC TOP
1) Market GRM (3Q19) 10.2 4.4 4.1
2) Margins

- EBITDA Margin

2018 6.12% 10.96% 5.32%
2019 6.61% 10.50% 7.26%
2020 Trend (from 2019) Better Better Better

3) Earnings growth
2018 -31.90% 1.96% -59.34%

— 1333.00% 132.59% 23.41%
2020 Trend (from 2019) Positive Positive Positive

R Trinity Research, Company Data
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51l 69 A1 PBV a9 PTTG

P Company Data &g Trinity Securities
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a1 5 tdaunag

oM YiD E Max Weekly ¥ Table »

IRPC T8 Equity

<

Annotate

d Indicated nclc
e to Book Ratio

Track Annotate Zoom

/\ y

M Return on Common Equi
Dividend Indicated Yield
Price to Book Ratio

TOP TB Equity

2009 2010 2011 2012 2013 2 2 2018

P Company Data Wwae Trinity Securities
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ANAUAZTAANANTT ANNTRANRININITAIUTATrade Deallu tWah 1

China agrees to purchase $200B of US exports

Under the "phase one" deal signed on January 15, China will buy an
additional $200 billion in US goods over two years

2020 2021

Manufactured Goods $32.98 $44.88
Energy Goods $33.98
Services
Agricultural Goods
SOURCE: US-China Trade Agreement
CNBC
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a# 7 Product Yield 1aslsanais a3l 2

Energy Sector:

24 4N9IAN 2563

Type BCP IRPC PTTGC TOP ESSO SPRC
Fuel Oil 12% 4% 15% 13% 7% 10%
Diesel 53% 48% 53% 34% 8% 36%

Jet 12% 12% 13% 23% 38% 8%

ULG 0% 0%

LPG 3% 16% 0% 0% 5% 4%
Others 3% 20% 19% 4% 23% 17%

aN 8 HANTENUUDIAN ‘WUSF vs. BUSIU fiag1A1 PTTEP

NANTENUYBIAN ‘ANGF vs. ausIW

gnnunngal

FIANNAUALRRLUAN TN UR $75/8 $80/B $83/B

1. n1slanfia 3. NslaNALURIUNNY

2. nMsilataswau

dniuauALan .. VAN URSNUUANTT
aasNad
teihunang : 1dadin

$1A1NNUALNRUUANITDL 1

o ¢ $71/B $74/B $77/B
Aumi

m'm'ei'au'lmmmﬂm whusnaaag

PTTEP siamsiivnzasinsiuaugly +2 UsRRl +3.5 LMEAUY +3.5 UMEaRu

1 ARAANSARALISLSA

msidasuulassiailusnauas

+8 UNsaR
PTTEP

+22 URRY +35UMBRUY
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gﬂﬁ 72 Aromatics (PX) New Supply in 2019/2020
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- Capacity ('000 | Expected
Company Country | Location tonnes) startup
IHengli Petrochemical China Dalian 4,500 Q3 '19
: Saudi . .
Saudi Aramco Arabia Jizan 800 Q4 '1s
Sinopec Hainan No 2 China Hainan 1,000 Sep/Oct '19
Zhejiang Petrochemical : .
(Zhoushan) China Zhoushan 4,000 Q3'19
Hengyi Brunei Brunel | Pulau Muara 1,500 2020
Besar

gﬂﬁ 73 Aromatics (PTA) New Supply in 2019/2020

. Capaci

Company Country | Location {'Dﬂﬂptnn'r:'nyes] Expected startup
Sichuan Shengda | China Sichuan 1,000 Q1'19
JBF India |Mangalore 1,250 2019
Xinfengming China Jiaxing 2,200 end-19
Hengli Petrochemical] China |Changxing 2,500 Q4 '19
Zhongtai Kunyu China | Karamay 1,200 2020
Zhongjin PC China | Ningbo 3,300 2020
Formosa China Ningbo 1,500 2020

US‘HVWIRI'WISWEJ n3ha Q‘lﬂﬂ 179 @1A1sUN9NanN TR ‘VI‘I"!L’JE)‘S %% 25- 26, 29 nuumm‘lﬂ LIAFINT NFILNNY 10120 T‘YI‘SFIW‘V] 0-2088-9100 T‘YI‘SE!‘I‘S 0-2088-9399
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51171 74 Olefins New Supply in 2019/2020

ASIAN NEW STEAM CRACKER UPDATE

Company Location Capacity TA period
("000 mt/yr)
Ethylene Propylene
Petronas (RAPIDY 1,200 GO0 To be started up
gradually after
early 2019
Fujian Gulei Gulei 1,000 2020
Hengli Dalian 1,500 early 2019
Zhejiang Petrochemical Zhoushan 1,400 H2-19
Sinopec Zhanjian Zhanjiang 800 2020
SP Chemical Taixing, Jiansu 650 2020

Source: Market sources, S&P Global Platts
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Corporate Governance Report Rating

T o —- —
90 - 100 AAAAA fda Excellent
80 - 89 AAAA Axn Very Good
70 - 79 A A A a Good
60 - 69 A A fwold Satisfactory
50 - 59 A W1 Pass
#nin 50 No logo given N/A N/A

Disclaimer : N9 ALENANITANT992B9ENANAWETHADNTUNTINNTLTEN Ine (10D) "Luﬁ‘mm@mﬁuqmﬁ@m? (Corporate
Governance) # unisaniiunisainulaungaesdinauaniznssunisnfunanninduaznaauanning Inannsd1999204
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Anti-corruption Progress Indicators
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