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ENERGY PARTNER OF CHOICE

PTT Exploration and Production Public Company Limited (PTTEP) is a national petroleum
exploration and production company in Thailand. We operate across 15 countries to provide
reliable energy supply and sustainable value to all stakeholders. Our vision is to become
the Energy Partner of Choice through competitive performance and innovation for long-term
value creation.
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December 2019 marks the end of a relatively ‘uneventful” year in
respect of world oil prices. The most outstanding incident was
the drone attacks at Saudi Arabia’s Abgaiq oil processing facility
and Khurais oil field that suspended 5.7 million barrels/day
or 50% of the Kingdom’s crude output and drove Brent crude price
up temporarily by 14.7%. Other events included the continued
US-Iran tensions and the unrest in the Strait of Hormuz,
the world’s most important oil chokepoint. Meanwhile, liquefied
natural gas (LNG) has been gaining widespread popularity as
the answer to cleaner and more affordable energy.

Climate change exacerbates “water scarcity”. The management
of water, this precious life-sustaining natural resource, is itself
In this issue of PTIT FOCUS, the editorial
team highlights to our readers an excerpt from the keynote
speech on “RESOURCE REVOLUTION: Water-nomics and
Circularity” by Khunying Thongtip Ratanarat, our PTIT Advisor

becoming a crisis.

and Member of PTIT Foundation Board & Council of Trustees,
at the Oxford and Cambridge Alumni Annual Dinner in Bangkok
on 19 December 2019. Khunying Thongtip invigorated the assembly
on the topics of the 4" Industrial Revolution, Resource Revolution
and Circular Economy, and the possible consequences for
Thailand if we, as a nation, are not equipped nor prepared to take
on the challenges — one of which is water resource management.
..Life cannot go on without water. No Water, No Growth;
hence, “WATER-NOMICS” is a solution. And the Water-Energy-
Food-Economy-Climate nexus is at the core of water-nomics.
To apply this concept, it is imperative that we first understand
the landscape of our economy: the water risks, hotspots, and
growth opportunities. There are already signs indicating water
problems in our country... floods and droughts, creating conflicts
among different water users. At issue are: How Thailand
should develop different river basins? At what economic mix?
And how to maintain economic development and water security?
Can Thailand learn from China on how they use water-nomics
to guide their development policies and be saved from
this plight?...

With best regards,
Kurujit Nakornthap

Executive Director
Petroleum Institute of Thailand
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Detroleum

Talos Energy Confirms Big Find in Gulf of Mexico
Houston-based driller Talos Energy Inc announced that its Zama
field — located in Block 7 in 168 meters deep of water in southern
Gulf of Mexico - is estimated to contain 670 million barrels of oil
equivalent of recoverable petroleum resources. High-quality crude oil
is expected to account for approximately 94% of the total resource
estimates - with an average API gravity of around 28°. The discovery
is one of Mexico’s largest discoveries in the last two decades.

N the News

Talos Energy duduaunuunasiiduauaualve

Tluarndindln

Talos Energy Inc mw‘uﬂL'«‘\Wﬂﬂmmmumuﬂmu’mm o 1iav
Houston §%3§8LUTNT AR wisihiuiu Zama lumlaedisne 7
mmaﬂuumﬂ 168 AT Menauldvaseingln mmmmwmﬂi
ﬂIﬂiLaﬂmmmmmmamlmaﬂ 670 Frunsisaiisuminiisudy
JHERR 94% 6uaqﬂimmmnamﬂuumuﬂmmmwawummaw
Sz 28° wanhiudu zama umﬂuwuﬂummuwumﬂwm
ﬁaﬁmamﬁn%’fﬂmauaawmﬁw

/Zama field in Block 7, Gulf of Mexico

Block 7

°
Coatzacoalcos

20km

/
- Yo,

Source: OGInsights

Talos Energy, holding a 35% interest in Block 7, is the operator
of Zama — with Sierra Oil & Gas and Premier Qil as its partners.
The consortium aims to make a final investment decision (FID)
for the development in 2020 and produce first oil in 2023.

The Zama project is expected to generate approximately $28 billion
of fiscal revenue to the Mexican government and drive a significant
amount of local job creation.
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Venezuela’s Oil Flow to Hit 2 MBD in 2020

Venezuela has set a goal of doubling its crude oil production
to 2 million barrels/day (MBD) in 2020.

The country’s crude oil production has been steadily declining
from the 1990s level of 3 MBD to 820,000 barrels/day in
December 2019 - as a result of US sanctions that have crippled
the state-owned oil industry.

Faced with deteriorating infrastructure and a lack of buyers
due to US sanctions, markets have typically been skeptical that
state-owned oil company Petrdleos de Venezuela, SA (PDVSA)
will be able to increase crude oil production. Although PDVSA
can bolster output in the short term, a departure of experienced
workers and a lack of diluent for crude blending are major
challenges for the company to boost production in long term.

In addition, the Venezuelan government has been designating
pseudo-cryptocurrency known as the ‘petro’ the official currency
for all transactions by state-owned entities, including PDVSA.
Petro is a virtual, blockchain-based currency backed by Venezuela’s
natural resource reserves such as oil, gold, diamond and gas.

The implication of petro’s designation as the country’s primary
currency means that all exports, imports, financial services
and oil services would be priced, invoiced, collected and
paidin the digital instrument -though payment would also be
accepted in dollars, euros, yuans or rubles.

At the National Constituent Assembly on 14 January 2020,
Venezuelan President Nicolds Maduro has ordered PDVSA
to sell 4.5 million barrels of undeveloped Orinoco heavy

crude reserves priced in petros.

Venezuela’s crude oil production
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Equinor to Extend Production Life of Statfjord
Field in North Sea Till 2040

Norwegian energy firm Equinor and its partners have approved
plans to extend production from Statfjord oil and gas field
in the North Sea until 2040.

Equinor operates and owns 44.33688% of the Statfjord field.
Other partners include Spirit Energy Norway, Var Energi, Petoro,
Idemitsu Petroleum Norway, and Wintershall Dea Norge.

Photo credit: Marit Hommedal

The plans for extending production life involve deferral of existing
platforms’ decommissioning, maturing new reserves for discovery,
and implementing upgrades to the platforms. Around 100 new wells
will be drilled between now and 2030 to sustain the current
production level to beyond 2025.

To date, the Statfjord field has been producing more than
5 billion barrels of oil equivalent (boe) since its startup in 1979.
The field has generated $180.2 billion in revenue and remains
Norway’s largest discovery — with reserves of close to 9 billion
boe. However, crude oil production at Statfjord peaked in 1992

Equinor LAURINYENaNIIHANIINURAY Statfjord
lu North Sea aunsd 2583
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lu North Sea aufivll 2583

Equinor uddifiumsndnuaziadadiuiu 44.33688% luunas Statfiord
wianmuowusiiniau q launuiem Spirit Energy Norway, Var Energi,
Petoro, Idemitsu Petroleum Norway Wae Wintershall Dea Norge
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and has been declining significantly ever since. Export loadings
will be only around 53,000 barrels/day in February 2020, according
to the field’s loading program.

At the same time, Equinor will establish a new late-life unit which
will devise new ways of working for safe and efficient operation
while focusing on lowering carbon emissions.

The firm targets to halve carbon dioxide emissions per produced barrel
from the fields through higher production. Towards 2030, its goal is
to reduce absolute emissions from Statfjord by more than 40%.

Beijing Approves Tax Rebate for Fuel Oil
Supplied to Bonded Storage

On 8 January 2020, China’s State Council approved a long-awaited
tax rebate on 0.5% or very low sulfur fuel oil (VLSFO) supplied to
bonded storage. Such a measure would pave the way for domestic
refiners to boost VLSFO output — though Beijing may initially limit
shipments to focus on growing its coastal marine fuel market.

In an effort to discourage refineries to produce low-value fuel oil,
China levies a consumption tax of 1,218 yuan (approx. $174)
per ton - on top of a 13% value-added tax. And no tax rebates
were given for fuel oil supplied to bonded storage for sales
to ships bound for international routes.

The implementation of IMO 2020, which caps the sulfur content on
all marine fuels at 0.5%, effective 1 January 2020, has dramatically
altered the fate of what was once considered a low-value fuel.
Beijing is likely to allow the rebate only for the sales of fuel oil
to bonded storage, but not for cargo exports.

Singapore bunker fuel prices
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Chinese refiners have a combined capacity to produce 18.5 million tons/
year of VLSFO but have not been able to compete in the international
market due to the taxes. China’s bonded bunker fuel consumption
constitutes about 12 million tons/year.

It, nevertheless, remains unclear if the Ministry of Commerce will
award a separate quota for fuel oil exports under the general trade
route or will allow refiners to export the product under the overall
products export quota of 24.56 million tons awarded at end-2019.

Pertamina in Talks with Domestic Crude
Producers as Imports Quota Seen Lower
Indonesia’s state oil and gas company PT Pertamina said that it is
negotiating with domestic oil contractors to secure more crude
oil supply — due to government restrictions on its import quota.
Specifically, the energy ministry allowed Pertamina to import
50 million barrels of crude oil in 2020 — 30 million barrels short
of what the state-owned company requested.

In 2018, Indonesia issued a regulation directing oil and gas
contractors to prioritize crude sales to Pertamina and other
domestic refineries for crude produced from the country’s
petroleum blocks in its efforts to curb energy imports.

In 2019, Pertamina bought around 147 million barrels of crude oil
from 43 producers in Indonesia —thus, reducing crude oil imports
by over 30%.

Typically, Indonesia’s daily crude oil production stands at 750,000
barrels — with total consumption at 1.3-1.4 million barrels/day.
Pertamina plans to build new refineries to double its refining
capacity over the next decade - to reduce imports of petroleum
products, especially gasoline.

Local

B10 Consumption to Soar After 3,000+ Petrol
Stations Add New Dispensers

Department of Energy Business (DOEB) projected the country’s
B10 diesel consumption to soar from an average of 100,000 liters/day
to 22.5 million liters/day in the first quarter of 2020 - before climbing
sharply to 57 million liters/day at year end —as over 3,000 service
stations nationwide increase the number of B10 dispensers,
and the government continues to maintain the retail price gap
between B7 and B10 at 2 baht/liter.
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In particular, small service stations that used to sell B7 or only have
a few dispensers may terminate B7 sales at their stations and switch
to selling B10 instead.

DOEB, moreover, expected the B10 promotion would keep the price
of oil palms at over 4 baht/kilogram for 2020 as well as help curb
PM 2.5 emissions.

PTT Group Reduces Crude Oil Imports from
the Middle East

The Ministry of Energy revealed, on 6 January 2020, after the meeting
in preparation for a potential crude oil price crisis following the US-Iran
tension that the ministry, in conjunction with PTT Plc, expected
the recent tension to be prolonged and thus began to hedge against
oil price risks beforehand. Specifically, PTT Group has started reducing
Middle Eastern crude purchases which have to be transported
through the Strait of Hormuz - from 420,000 barrels/day to 250,000
barrels/day. Such purchases involve both 1-year and spot contracts
with Saudi Arabia, Qatar and Oman. The Group has turned to importing
crudes from the US, the Mediterranean and South Africa instead —
despite the longer transport duration of 45 days from the US versus
15 days from the Middle East.
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Thailand’s crude & condensate imports for refinery run, 2009-2019
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However, should the tension indeed become prolonged, the Ministry
of Energy has already prepared for domestic crude production to be
temporarily boosted by some 25,000-36,000 barrels/day from
the ‘normal’ level of 130,000 barrels/day. Such production boost
needs about a week’s time for getting ready and could be sustained

for merely 2 weeks.
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PTT Plans Multi-Billion-Dollar
Capex Over Next 5 Years

PTT Plc planned a multi-billion-dollar capital
spending spree over the next five years
that would include liquefied natural gas
(LNG) business expansion and oil and gas

pipeline investments.

Specifically, the company would allocate
203.5 billion baht ($6.7 billion) of budget over
the next five years to enhance the group’s
LNG value chain, gas-to-power projects and
other projects — in line with the national
power development plan (PDP 2018) which
targets to have 53% of the country’s
electricity generated by natural gas by 2037.

PTT also planned to spend another 180.8
billion baht on investments between 2020
and 2024 - of which 68% would be for joint
ventures and subsidiaries, 17% for pipeline
infrastructure, and 7% for technology and
engineering.
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PTT would allocate $6.7 billion over the next

5 years to enhance the group’s LNG value chain,
gas-to-power projects, etc - in line with

the country’s PDP 2018...

Thailand s -natural gas
transmission network
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Global PE Margins Will Reach

Historic Lows in 2020

as New Growth Model Emerges

_——

Here is a first of a series of outlook articles for 2020 where the writer focuses on the risks ahead for the global polyethylene business.

It was written in early December 2019.

No cracker is

an economic island.
Wider economic
considerations will ensure
that crackers will continue
to run pretty hard,

even if margins remain
deeply negative.

CHINA’S polyethylene (PE) market will
start 2020 with a whimper because of
exceptionally high levels of overstocking,
which is a reflection of growing global
oversupply.

In the ten months from January until
October of 2019, apparent demand growth
on a year-on-year basis was 12% (I measure
apparent demand from the official net imports
plus our estimates of local production).
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This compares with our forecast for actual demand growth
for the full-year 2019 of 7.6%.

As the Chinese economy is undergoing a gradual slowdown, there is
nothing out there which indicates that actual growth will be above
our estimate. This implies that January-October 2019 overstocking
amounts to around 1.4 million tons, up from 1.1 million tons in

the January-August period.

vavUnaunth Iay 1C1S deladsziiui gUavd PE a34 (actual PE
demand) anaanetl 2562 YIAUALVINUAT 7.6%
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Prepare for a very challenging 2020

China overstocking rises to 1.4 million tons
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Source: ICIS Supply & Demand Database

Business will, thus, slow down over the next couple of months because
of overstocking and because the Lunar New Year falls on 25 January
in 2020, earlier than in 2019 when it took place on 5 February.

The weakness in the Chinese market during the final months
of 2019 and into 2020 will add further downward pressure to
Asian naphtha-based variable cost PE margins, which are already
at their lowest levels for at least five years.

Margins will continue to decline in 2020 as the global economy
further decelerates. The single biggest factor behind this slowdown
will remain the long-term structural slowdown in the Chinese economy

as it moves into an era of lower and more sustainable growth.

Do not expect any major operating rate cuts in Asia, and certainly
no permanent shutdowns of any of the region’s crackers. No cracker
is an economic island. Wider economic considerations will ensure
that crackers will continue to run pretty hard, even if margins
remain deeply negative.

Meanwhile, big increases in Chinese PE production will go ahead
as scheduled despite poor profitability and local demand growth
that falls short of our base case forecast.
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e The Chinese market will begin with a whimper in 2020
because of excess inventories.

¢ As Chinese growth weakens in 2020, do not expect
China to delay its aggressive program of startups.

e They will be on schedule as China tries to boost
self-sufficiency and add value to its economy.

e Chinese HDPE production will be up by 15% over
2019 — with LLDPE 12% higher.

aratin Tt 2-3 ieuthanth mangsiia P AxUEAINMIERanLIA
Bniiu ﬂisﬂauﬁ’umﬂmamwﬁuﬁmﬁqﬁﬂuﬂ 2563 (JUil 25 UNT1AL)
Nt 2562 (Tui 5 nUATALE) AuiNaudpseiing

aandunssulutiaiounds q 209t 2562 wardud 2563 dudu
tadsnaaumlsiaunuuduyuiuulsves PE Andaanuunm
TupiimeteWodnaiy andagiuinegluszaumgaluseu 5 U

lsfananaziensanasdaiiiaduil 2563 nniasugialaniivzaad
wniu Taduddyniafmineliifianmaamsislantzaadiine
MIvzaaAdalaseanaATegiaszuzailuiu Tnoiaswgnadumas
thadhguawiimaamadanaudianuisiuiu

-0t1AanINd axlinsanannsuda PE luniinaeifoadng
filludAy wiamangaduiuns cracker wibulnuimulunidiaide
88190177 wglidl cracker mbglvusulawduAsugmaniat
WAAT MR TUITUATHFAEATNINTINUAD crackers YN1aY
flanedasiAumnIomdniisnags uidnmls PE asfnauatneguuse

Tusena19il NSHAR PE U09AUAzENAUNLTUA U MYLALAYL i ls
astlonuazgUssdmelulssmaazyanodmnid s lanansalld
lunsdizu



There are two reasons why China will press ahead with its
capacity additions. Firstly, China will want to maximize its
PE self-sufficiency because of what has become a very uncertain
international trading environment, courtesy of the US.

Secondly, its new PE capacity is mainly state-of-the-art - part of
very modern and highly integrated refinery-petrochemicals
plants. Running these plants at high operating rates will be
a great way of adding value to its economy as China tries to escape
its middle-income trap by moving into higher-value manufacturing.

We will, thus, see China’s high-density PE (HDPE) production rise
to 8.9 million tons in 2020, 15% higher than 2019. Low-density
PE (LDPE) output will, however, only edge up by 0.5% to
6.2 million tons. But linear low-density PE (LLDPE) production
will be 12% higher at 7.8 million tons.

As for 2020 demand growth in China, we see consumption across
the three grades rising by 6.6%. This would leave demand by

Do not be surprised, if by end-2020,
the EU has placed supplemental
import tariffs on US PE cargoes.
The tariffs are most likely to take
the form of safeguard duties...
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Interesting Facts
PE applications

HDPE is used to make crates, trays, bottles, bottle
caps, cans, and drums. The high impact strength of HDPE
makes it the material of choice for making such
packaging items. LDPE is used to make films, plastic
bags, trash bags, and other food packaging materials.
The good thing about LDPE is that it is low-cost and
provides good physical flexibility.

@ Pipes & fittings
HDPE is used in gas pipes, water pipes, sewer pipes,

as well as coatings on steel pipes. HDPE provides
excellent resistance to chemicals and hydrolysis which
makes it the material of choice for those applications.
LDPE is used to make water pipes and hoses because
of its low water absorption and plasticity.

PE is a good insulator and is used in making insulation
for coaxial cables and cable jacketing.

Certain specific types of PE like ultra-high-molecular-
weight PE has high toughness and is resistant to cuts
and wear. Itis also chemical resistant. So, it is used
to make artificial joints, knee replacements, and hip
replacements. Itis also used to make certain sections
of implants.

One-third of all toys are made using HDPE. High
tensile strength is one of the useful properties of HDPE.

Consumer products

Garbage containers, kitchenwares, housewares, ice

boxes, bowls, buckets, ketchup bottles, etc, are all
made using PE.

‘Fue tanks in vehicles are made using HDPE.

Source: 3DInsider
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end-2020 at 35.3 million tons. You should instead budget for growth
more in the region of 5%, leaving demand at 34.8 million tons.
This would only be a shortfall of some 500,000 tons. But think of
the second, third and fourth-order effects.

Lower-than-expected Chinese growth will have a ripple effect across
the rest of the world. Asia & Pacific growth will also undershoot
expectations by around 1.6 percentage points because of the very
close economic links between China and Asia & Pacific. The effect
on PE growth in the rest of the world will be more muted as
the economic links with China are not as strong. In total, global
demand will be several million tons lower than our base case.

US exports will continue to increase

New US PE capacity will come on stream on schedule — despite
the weaker global growth environment and despite Chinese
trade-war tariffs on US HDPE, LLDPE and LDPE imports remaining
in place.

President Trump has indicated that he is quite happy to wait until
after the next Presidential Election to try and reach a trade deal
with China. So, do not expect even a temporary truce in trade
hostilities in 2020.

Thiswill leave Chinese tariffs on USHDPE and LLDPE imports at 36.5%
(30% imposed as part of the trade war along with 6.5% existing
duties). China will also carry through with its threat to levy 10%

Interesting Facts

US natural gas plant liquids production by type
2019

million barrels/day
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US natural gas producers have to get
rid of large quantities of unwanted
ethane in order to comply with pipeline
specifications... the only downstream
use for it is in steam cracking.

’ history | projections

3 e Ethane is used almost exclusively for
¢ ! petrochemicals.
5 : normal butane e About 40% of propane is used for

petrochemicals, and the remainder
4 is used for heating, grain drying and
3 transportation.

o About 60% of butanes and natural gasoline
2 is used for blending with motor gasoline
: and fuel ethanol — with the remainder is
used for petrochemicals and solvents.
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Source: EIA, “Annual Energy Outlook 2020” (January 2020)
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additional duties on US LDPE, leaving its total tariff at 16.5%.
The LDPE duties are due to begin on 15 December 2019.

Disappointing global growth will make it harder for the US to place
its new volumes. A further problem is that, if the US wants to avoid
the heavy Chinese tariffs, it will have to once again heavily focus on
smaller export markets such as Europe, Turkey and Southeast Asia.
Local producers might end up responding by applying for and
winning safeguard duties against US imports.

But, as | said, do not expect any delays. What is important to
understand about the US PE business is that compared with
the natural gas business, it is small potatoes. Natural gasis a far
bigger revenue generator for the PE producers integrated upstream
into natural gas production.

Natural gas producers have to get rid of large quantities of unwanted
ethane in order to comply with pipeline specifications. Only small
quantities of ethane can be left in the methane that is delivered
to power plants for electricity generation and to people’s homes
for cooking and heating. Ethane cannot be flared for environmental
reasons and the only downstream use for ethane is in steam cracking.

And whilst US PE margins are bound to weaken in 2020, on a variable
cost basis at least, they will still be positive — even if returns to
investors are way below what have been promised. US HDPE exports
will edge up to 3.8 million tons in 2020 from 3.7 million tons
in 2019. US LDPE exports will be at around 1.6 million tons versus
1.3 million tons in 2019.

New PE capacity by country with start-up years 2019-2021
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As nobody is going to
shut down old plants,
and with most if not all
new plants coming

on stream on schedule,
there seems to be only
one outcome: further
major margin depletion
in Asia, Europe and

the US.
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US LLDPE exports will remain unchanged at around 4.5 million tons,
or only a 1% increase in local production versus a 3% increase in
domestic demand. But this should be placed into the context that,

as recently as 2017, US LLDPE exports were just 2.2 million tons.

It is not only in China and the US where capacities will increase
substantially in 2020. Also, consider increased operating rates at
the Petronas/Saudi Aramco HDPE and LLDPE plants that have just
come on stream. The Russian Federation will also see a big increase
in HDPE and LLDPE production. The net results will be as follows:

e Malaysia’s HDPE net imports will decline from 200,000 tons
in 2019 to 70,000 tons in 2020. LLDPE net imports will also fall
from 400,000 tons to 150,000 tons.

e Increased production at the ZapSibNeftekhim complex in
Tobolsk will see the Russian Federation move from a net
HDPE import position of 100,000 tons in 2019 to net exports
of 330,000 tons in 2020. LLDPE will shift from net imports of
150,000 tons to net exports of 260,000 tons.

European safeguard duties

Do not be surprised, if by the end of 2020, the EU has placed
supplemental import tariffs on US PE cargoes. The tariffs are
most likely to take the form of safeguard duties, as these duties
can be imposed under World Trade Organization rules - if it can be
demonstrated that an unexpected rise in imports has caused

damage to local industries.

US exports of HDPE to Belgium, the gateway to the rest of the EU,
are on course to have increased to 210,000 tons in 2019 —a 108%
increase over 2018. LLDPE exports are in line to rise by 31%
to 680,000 tons. LDPE exports are, however, only marginally higher.

The big surge in HDPE and LLDPE shipments probably falls into
the area of the unexpected because it has occurred in parallel
with a sharp decline in US exports to China in response to the
tariffs. US HDPE exports to China are on course to be 40% lower
in 2019 than in 2018 — with LLDPE 20% lower.

Without the tariffs, the US would have shipped much more HDPE and
LLDPE to China, thereby reducing the pressure on the EU. US LDPE
shipments to China are in line to be 150% higher in 2019 because,
as mentioned earlier, US LDPE to China right now carries no
trade-war tariffs.
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US HDPE exports
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The EU will also move closer to imposing carbon tariffs on all types
of imports as it implements its Green New Deal, but probably
will not get around to imposing the tariffs. This is another risk
for the US PE industry given the carbon emitted during long-distance
shipping and the greenhouse gases generated from natural gas
production.

With or without safeguard duties, | do not see European crackers
shutting down to make way for US imports. Whilst Northwest
European integrated naphtha-based PE margins are sure to decline
from today’s comfortable levels - as in Asia, no European cracker
is an economic island. The wider macroeconomic damage of
shutdowns will prevent them from happening.

Crackers in Europe, fully depreciated and so carrying no investment
debt, are well integrated with local refineries and have good
ethylene and propylene pipeline systems.

Conclusion: All the way to the bottom

As nobody is going to shut down old plants, and with most if not
all new plants coming on stream on schedule, there seems to be
only one outcome: further major margin depletion in Asia, Europe
and the US.

This is not a normal downcycle. This is instead a major paradigm shift
in the global PE business which requires an entirely new business
model.

At some point, margins will bottom out, probably at 20 year or
more historic lows. But by then, the Winners under the new
paradigm will have already started compensating for their losses
through innovation in redesign of PE end-use applications and

through investments in recycling.

Turkey

e The US will continue to raise output
because of good variable cost
margin and because of the need
to get rid of unwanted ethane.

e Chinese tariffs will stay in place
on US HDPE and LLDPE — with new
tariffs introduced on LDPE.

o This will force the US to continue

I to prioritize the European market.

e US producers at risk of EU safeguard

Vietnam duties
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Lotte Chemical to Ramp Up US Ethane Cracker
Capacity Amid Strong Profit
South Korea’s Lotte Chemical Corp is contemplating ramping up

its US ethane cracker capacity after it generated solid profits.

In May 2019, Lotte Chemical started using shale gas to produce
ethylene and monoethylene glycol (MEG) at its US plant. The plant
has performed remarkably well - generating a profit margin of
23-24%, versus the industry average of below 5% during downturns

and 15% during boom periods.

Ethane-based ethylene currently costs $300/ton to produce
while naphtha-based ethylene costs $800/ton — making ethane

a significantly more cost-effective option.

2019 global ethylene production cost curve
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Saudi Aramco Acquires 17% of Hyundai Oilbank
SaudiArabianOilCompany(SaudiAramco)hascompleted,through
its subsidiary Aramco Overseas Company BV, its acquisition
of 17% of Hyundai Oilbank from South Korea’s Hyundai Heavy
Industries Holdings - following all necessary regulatory consents

and approvals.
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The $1.2-billion investment in Hyundai Oilbank supports
Saudi Aramco’s downstream growth strategy of expanding
its presence in key markets in profitable integrated refining,

chemicals and marketing businesses.

Hyundai Oilbank is a private refining firm with major facilities
located in Daesan Complex, including a fully-integrated
650,000-barrel/day refinery.

ADNOC and RIL Inked EDC JV Agreement
AbuDhabiNational Oil Company (ADNOC), UAE’s state-owned
oil and gas firm, has signed a framework agreement with
India’s Reliance Industries Limited (RIL) to explore a joint
venture (JV) for constructing an ethylene dichloride (EDC)
plant in Ruwais, Abu Dhabi —adjacent to ADNOC’s integrated

refining and petrochemical complex.

ADNOC would supply ethylene to the potential joint venture while
RIL will deliver operational expertise and entry to the large and

growing Indian vinyls market — in which RIL is the key player.

EDC is a basic building block for manufacturing polyvinyl
chloride (PVC), a polymer with demand growing globally.
PVC finds major applications in housing and agriculture
sectors. Demand for PVC, especially in the Indian vinyls market,

is expected to grow significantly.

LyondellBasell Technology Selected for
New PP Plant to Be Built in Turkey
LyondellBasell announced that Ceyhan Polipropilen Uretim,
a joint venture between Ronesans Holding and Sonatrach,
has selected its Spheripol technology for a 450,000-ton/year
polypropylene (PP) plant to be built in Ceyhan, Turkey.

Spheripolis the leading PP process technology, with more than

27 million tons of licensed capacity worldwide.

Iran’s Petrochemical Products Export
Rises Despite US Sanctions

Data from the Customs Office of Pars Energy Special Economic
Zone show that Iran’s non-oil products exports soared to
1,626,458 tons, or an equivalent of $574.7 million, in the Iranian
month of Aban (21 October - 22 November 2019) - reflecting a 39%
and a 5% growth in terms of weight and value, respectively,

despite the US sanctions.
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Pars Energy Special Economic Zone revealed the exported products
include methanol, propane, butane, light and heavy polyethylene
(PE), ammonia, sulfur, styrene, etc; and they were exported
from the zone to countries such as China, UAE, South Korea,
India, Hong Kong, Indonesia, Turkey, Egypt and Kuwait.
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Iran’s top 10 exports in 2019
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ONGC Shelves Plan to Sell Stake in OPaL

0il and Natural Gas Corp (ONGC), India’s top energy firm, has shelved
its stake sales plans for ONGC Petro Additions Ltd (OPaL).

OPal, a joint venture of ONGC (49.4%), GAIL (India) Ltd (49.2%)
and Gujarat State Petroleum (1.4%), has started up a $4.5-billion
grassroot mega petrochemical complex in Dahej, Gujarat,
in 2016-2017 and has been ramping up production in phases.

For over four years, ONGC has been in talks with Saudi Basic Industries
Corp (SABIC) and Saudi Aramco for the selling of a 26% stake in OPaL.
But the stake sales process has not progressed to any result.

Petrochemicals constitute nearly 30% of India’s chemicals industry.
An increase in plastics consumption has led to domestic demand
growing at a compound annual growth rate (CAGR) of 8-9% over
the past decade.

India GGSR’s Petrochemical Plant in Bathinda
Progressing on Track

Work on Guru Gobind Singh Refinery (GGSR)’s $3.3-billion
petrochemical project in Bathinda, India, is well on track — with
an expected startup in April 2021.

The new petrochemical complex will use world-class technologies
with the capacity to produce 1.2 million tons/year of PE (that could be
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expanded to 1.5 million tons/year) and 500,000 tons/year of PP.
The project will house India’s largest dual feed cracker unit.

GGSR is a refinery owned by HPCL-Mittal Energy Ltd (HMEL), a joint
venture between HPCL and Mittal Energy Investment Pte Ltd.
The refinery is also located in Bathinda in the northwestern
state Punjab.

China to Drive Global Petrochemical Growth
Between 2019-2030

GlobalData’s latest report states that China would lead the global
petrochemical industry capacity growth between 2019 and 2030 with
a 27% share. Specifically, China is expected to spend $116.2 billion
to bring onstream 349 petrochemical plants — with a total capacity
of 172.9 million tons/year by 2030 (134.5 million tons/year from
planned projects and 38.4 million tons/year from announced projects).
Major capacity additions will be from China Petrochemical Corp.

India and Iran are, meanwhile, expected to have the second highest
petrochemical capacity additions globally. Both countries would
combinedly contribute 151.8 million tons/year by 2030. Major capacity
additions for India will come from Haldia Petrochemicals Balasore’s
announced purified terephthalic acid (PTA) project of 2.4 million
tons/year. For Iran, major capacity additions will be from Kaveh
Methanol Company’s planned methanol project of 2.3 million tons/year.

The US ranks third with petrochemical capacity additions of
71.7 million tons/year by 2030.

In addition, citing GlobalData’s report, Asia is expected to drive
phenol capacity growth by 2023 with a share of 91%. That is, Asia
is expected to add 400,000 tons/year of phenol capacity from three
planned and announced projects in Malaysia, India and China.

Planned & announced petrochemical capacity additions

by top 10 countries, 2030
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Shandong Binhua Selected Honeywell Technology
for On-Purpose Propylene Plant in China

Shandong Binhua New Material Co, Ltd has selected Honeywell UOP’s
C, Oleflex™ technology to produce 600,000 tons/year of polymer-grade propylene
for a proposed facility in China.

Honeywell UOP will provide services, equipment, catalysts and adsorbents
for the Shandong plant. The project marks the 25" award for C, Oleflex™
in China, which has witnessed exponential growth and demand for propylene,
a key ingredient for producing plastics.

Global production capacity of propylene from C, Oleflex™ currently stands
at 7.8 million tons/year.

Based in Binzhou, Shandong province, Shandong Binhua New Material is a subsidiary
of Befar Group, one of China’s most influential oil additive suppliers. The Group
has over 50 years of experience in caustic soda and propylene oxide production.

Thai Investors Propose Further Delay to Giant
Petrochemical Project in Vietham

Two Thai investors, namely Vina SCG Chemicals Co, Ltd (VSCG) and Thai Plastic
& Chemicals Plc (TPC), have requested a 3-year extension for the startup
of the Long Son Petrochemical Complex in Ba Ria-Vung Tau, southern Vietnam,
to December 2022 - due to delays in land acquisition.

According to Vietnam’s Ministry of Planning and Investment, the two investors
have also proposed to increase investment capital for the project by 27%
to $5.15 billion — in order to enhance the project’s competitiveness and
economic efficiency with new technologies.

The two investors are expected to contribute $2.1 billion, or 40% of the investment
capital, and source funding for the rest from six banks in Thailand, Japan
and Singapore. However, as of June 2019, they had only released $800 million,
or 38% of their commitment.

The Long Son Petrochemical Complex, covering 464 hectares, is set to contribute
$115 million annually for 30 years to the state coffers as well as create over

1,000 jobs once operational.

Long Son Petrochemical Complex
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FUTURE ENERGY ASIA -
DRIVING FORWARD ASIA’'S ENERGY
TRANSITION & TRANSFORMATION

Future Energy Asia is the region’s most important Energy
Transition & Transformation Event. Inits 2021 edition, the
exhibition and conference will present a hybrid business
platform that will bring together Asia’s natural gas, LNG,
renewable and power generation industries’ to identify
solutions and strategies to foster a secure, affordable
and low-carbon energy mix for the continent.
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Statistics

Petroleum

WORLD CRUDE PRODUCTION & CONSUMPTION (million bbl/d) WORLD CRUDE PRODUCTION & PRICES

EIA’s f November 2017 - November 2019
s forecast Production (million bbl/d) Price ($/barrel)

Nov’19  Oct’19 Change 2019 2020 70

Production ‘;8 80

OPEC* 34.77 34.97 -0.20 35.23 34.34 40 70

Non-OPEC 67.37 66.92 0.45 65.60 67.94 30 60

Total 102.14 101.89 0.25 100.83 102.28 20 50

Consumption 18 m

OECD 48.10 47.90 0.20 47.44 47.64 38 58355353 Y585233&538255=2%883
Z0o0 7L >S<IL<s>S T 20z 7320L>S<sS T o O =

Non-OECD 53.62 52.66 0.96 53.27 54.51 ,;‘ * o]

Total 101.72 100.56 1.16 100.71 102.15 I S S

Source: EIA, OPEC == OPEC Production Non-OPEC Production ==OPEC Basket Price ($/barrel) = Brent ($/barrel)

Note: * including other liquids

INTERNATIONAL SPOT CRUDE PRICES SINGAPORE SPOT PETROLEUM PRODUCTS PRICES
November 2017 - November 2019 November 2017 - November 2019
$/barrel $/barrel $/barrel $/barrel
0 90 100 100
90 90
80 80
80 80
70 70 70 70
60 60 60 60
50 50
50 50
40 40
40>UCDEE>CEMQ‘G>UED<‘EE>~EEMQ‘G>40 30>UCQ8‘5_>~EEDOD.*6’>UE_D(‘G‘C—L>~EEOOQ‘G>3O
S8592322332862823¢28288233238358 28s¢e2253333528%¢28283323¢8¢2
(- = (- =
S ] ] S ] ]
— Wr — Brent — Dubai Mogas 95 Naphtha — let Fuel/Kerosene
— Gasoil (0.005%S) Fuel Oil (180 cst 2%S)

Nov’19 Oct’19 Change
Natural Gas Price

Henry Hub Spot $/mmbtu 2.64 2.33 0.31 BANGKOK WEIGHTED AVERAGE RETAIL PETROLEUM PRODUCTS PRICES
November 2017 - November 2019

Crude Prices

WTI $/barrel 57.16 53.98 3.18 baht/liter baht/kg
Brent $/barrel 63.02 59.72 3.29 . %
Dubai $/barrel 61.97 59.37 261 35

oman $/barrel 62.78 60.05 273

20

Tapis $/barrel 67.63 64.77 286 30 __\/—//_\\\/—\,\_¥
Singapore Products Prices 25 M
Mogas 92 $/barrel 71.33 68.14 3.18

Mogas 95 $/barrel 76.25 74.02 223 20 :7% 15

Naphtha $/barrel 59.47 56.82 2.65 15

Jet Fuel/Kerosene $/barrel 74.88 75.34 -0.47

ADO (0.005%S) $/barrel 75.44 76.34 -0.90 e e e s 525920823 c255253%383
Fuel Oil (180 cst 2%S) $/ton 25519 30898 -53.79 TOLEEEES TSRS sgEINES T aae s
Bangkok Weighted Average Retail Products Prices é é é

ULG 95 baht/liter 34.63 34.59 0.04

Gasohol 91 E10 baht/liter 26.75 26.67 0.08 — UG 95 GSH 91 E10 — GSH9S E10 — GSHE20 — GSHESS
Gasohol 95 E10 baht/liter 26.95 26.94 0.01 ADO — Fuel Oil (180 cst 2%S) — NGV (baht/kg) — LPG (baht/kg)

Gasohol E20 baht/liter 24.01 23.93 0.08

Gasohol E85 baht/liter 19.76 19.69 0.07

ADO baht/liter 25.73 25.68 0.05

ADO B10 baht/liter 23.73 23.68 0.05

ADO B20 baht/liter 22.73 22.68 0.05

LPG baht/kg 21.87 21.87 =

LPG (Low Income) baht/kg 19.37 19.37 -

NGV (Passenger Car) baht/kg 15.67 15.61 0.06

Exchange Rate

US Dollar $/baht 30.42 30.54 -0.12

sl 24



$/barrel

Venezuela’s PDVSA, sanctioned by the US since

Brent crude price movement
November 2019

Investors optimistic about the US-China

Cushing crude inventories were withdrawing + the US deployed
aircraft carrier Abraham Lincoln to the Strait of Hormuz, while

67 ::nbiw' ﬁj):‘pzrtfigr::’ Kﬁnaol\;;[)uiezﬂz g; 0ct’19 phase 1 trade deaL:?:;t:he,gfeizgur?:;z: Iran deployed 64 warships to the Gulf of Aden to escort Iranian-
€ plung i g1 ) . o i flagged tankers voyaging thru the Red Sea and the Suez Canal.
6 PDVSA mﬁmmuz,u%alwQnamﬁwﬂmwmmmmm UNAWULYNNBTATWAEINUMTIRATIINTATTENIN ﬂ’immﬂ’ﬁmﬁvﬁuﬁuL?quﬁ‘uﬂ‘uamw%ﬁﬂ # Cushing amas + iy
rzlJ.ﬂg.‘éz amiuAUaAAY A ?%KBD AMITY UaEAU waJ m j{imnﬁwwm‘ummﬂmﬁﬂ fludu mﬁamiwmmawu Abraham Lincoln mwmﬂ‘namﬂu Hormuz
WAL A.A. 62 ANy 1.3 MBD lull 2561) tvanuuldlalumsuisadannasmamauunin mmmamwudmam o4 Sl a1 Aden twaﬂuﬂutiammawswu
65
With the original deal to end in Mar’20, Unrest in Iran broke out after the government Tunzauasaufisnaosgiod
Iran said OPEC+ would mull deeper crude hiked retail gasoline prices by >50%.
64 Outputcuts at their 5-6 Dec’19 meeting. anuminianulisuludninundeizug OPEC+ at their 5-6 Dec’19 meeting likely
anumai ‘lumiﬂmlmuw 5-6 5.A. 62 OPEC+ dszmeatumamanalaniniuuniu >50% to extend crude production cut till Jun’20
63 A ﬂmhmmmmammuumumnmwammmu OPEC+ flumliinagnsnmmaanmandntinduiy
iz auqm i 63 fie fl.o. 63 lumauszquiuil 5-6 .0, 62
62
CNBC reported Beijing was EIA reported the US crude production set a new record
National Iranian il Co discovered a new discontented with Washington’s high at 12.46 MBD in Sep’19 while the count.ry.s crude
61 e s . call for a stop to forced tech exports (at 8.76 MBD) exceeded its imports
oil field in Khuzestan in southwestern Iran, N ) .
X transfer and more US agricultural (at 8.67 MBD) for the first time. Plus, the US angered
with 53 billion barrels of crude - boosting roducts imports China by signing a law backing Hong Kong protesters.
60 the country’s proved crude reserves up by >30%. P ports. Y signing 8 8 8P
National Iranian Oil Co ﬁuwutmmﬁwﬁuﬁﬂwﬂﬁlﬂm Khuzestan CNBC zwmiwum igﬂiwm%iyjm’lj EIA :qujw luidiau n.u. 62 an3gy Naﬂmuumﬂm Lz 46 MBD
ynsfuandeddvealsama mmmumuﬂumnm 53.000 MB Nauluraeanig W;‘L{Hﬂ gegatu ;Aﬂﬂﬁm immumimaanuwuuﬂuwahuﬂﬂuin
59 dounlinaison LU LR AL >30% miumunwwaﬂmﬂ ula g | aygaﬂf]b V\UABD uastin 8f7 MB[i nesy rmﬁfwiiﬂ
m“vjaaummwmwisw nndu liluifiaanaseanngruineatusuuglssindudons
58
N N 3 2 N N 3 2 N 3 2 N N Ny 2 N N N N
,%O = ~® =° = = ~® x® ~° ,%0 ~® =® = = ~® x® ~° = ~® =® =
™ < S A % N \ 05 K RS KS K B P AV > Qs q¥ g o

Note: Prices not shown due to markets closed

BANGKOK REFERENCE RETAIL PRICE STRUCTURE BY PETROLEUM PRODUCT

(For days with change in tax, fund & retail price during the month)

ULG 95 GASOHOL 91 E10 GASOHOL 95 E10
Weighted avg: Oct’19 = 34.59 Weighted avg:  Oct’19 = 26.67 Weighted avg:  Oct’19 = 26.94
baht/liter Nov'19 = 34.63 baht/liter Nov’'19 = 26.75 baht/liter Nov’19 = 26.95
40 40 40
33.96 33.66 34.16 34.66 34.96 34.66 34.36
35 35 85}
- m = = -
30— e B B B . 30 2628 2598 2648 2698 27.28 2698 26.68 30 2655 2625 2675 27.25 2755 27.25 26.95
R B B B B . = 25 e —— - 25— - = = = =
—mm—am— 0——mmi— W 0—mmi—mwmi— B0
B S B B B e e 15— SN B B B 15—
10— BB B o——E— - BB B 10— BB B
s BB 1 e e e e e s—— - BB B
0 0 0
{3 &'3 &\q &\q &\q &'3 &»9 {9 &\q &\q &'3 &»9 &'9 &\q {3 &\q &\q &\q &\q &»9 &»9
Q() QO QO QO 8 O O 00 O 8 O O QO QO 00 QO QO O O QO QO
© NN &é \(oé ’iﬁ %Qé © N «$ \,ﬁ »{'ﬁ N %Qé © N «$ \,1,% \%é N %Qé
GASOHOL E20 GASOHOL E85 ADO
) Weighted avg: Oct’19 = 23.93 ) Weighted avg:  Oct’19 = 19.69 Weighted ave:  Oct’19 = 25.68
baht/liter Nov'19 = 24.01 baht/liter Nov'19 = 19.76 baht/liter ¢ & Norio - 2573
30 30 30
25.89 2559 25.89 25.59 2599 25.69 25.99
05 2354 2324 23.74 2:4 -5 24-24 23.9. 25
] - - = . | N B |
%0 ! || || || | | | | 00 1949 1934 1964 1994 2009 1994 19.79 o — |
51— 15 !—!—L B = = 15— B
I B B B e e e 10-S———-— - B B e B . e
s - s s BB
O e B B B B B (i == = S - - - . 0
-5 = = = = B B = 85
-10 -10 -10
AN N RN N N AN AN NI N N AN AN N RN N N N AN N AN AN
X J 3 J J J J % J J J J J 3 < J J J J J J
© § § § S S S o S 8 S S § § o 8 S S S S S
o NP S q/@ ,§ o NP S w@ %@ o Y g8 q/@ (L@ fﬁﬁ
Ex-refinery Excise Tax Municipal Tax 0il Fund
m Energy Conservation Fund m VAT on Wholesale m Marketing Margin m VAT on Marketing Margin
Source: EPPO
Note: There is no change in taxes & Oil Fund during November 2019. PTIT
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Statistics

Power

Thailand’s total installed power generation capacity
October 2019

Others 9,126 MW

16% EGAT
14,630 MW
Import 25%
5,367 MW.
90
b 57,576
VSPPs MW
4,007 MW
[»)
7% IPPs
SPPs 14,949 MW
9,498 MW 17% 26%

Note: Others include independent power supply, PEA and DEDE.
Source: EPPO (as of March 2020)

Thailand’s total electricity consumption by sector
October 2019

Others 748 GWh

5% . .
Residential
‘ 4,113 GWh
25%
Industrial 16,285
7,260 GWh GWh
45%
Commercial
4,164 GWh
25%

Note: Excludes electricity consumption at EV charging stations
Source: EPPO (as of March 2020)

Thailand’s electricity intensity
October: 2019 vs. 2018

Oct-19 Oct-18

Electricity consumption/GDP 18.3 19.1
(GWh/billion baht)
Electricity consumption/capita 245 246

(kwh/population)

Note:

. Electricity consumption/GDP is calculated using that month’s electricity
consumption volume divided by a monthly average of previous year’s GDP.

. Use GDP at chained volume measure (adjusted for the effect of inflation)

with 2002 as reference year

Electricity consumption/capita is calculated using that month’s electricity
consumption volume divided by previous year’s population.

N

w

Source: EPPO, NESDB, Bank of Thailand (as of March 2020)

2%
Renewables 1,606 GWh .
9% 18,164

Thailand’s total electricity generation by fuel type
October 2019

Import

2.418 GWh 13% Coal & lignite

3,101 GWh
17%

Hydro 423 GWh

Diesel 2 GWh GWh
0%
Natural gas
Fuel oil 0 GWh 10,614 GWh
0% 59%

Note: On EGAT system only
Source: EPPO (as of March 2020)

38,000

Peak power demand: EGAT system vs. total country

MW
37,312

36,000
34,000
32,000
30,000
28,000
26,000
24,000

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2018 EGAT system 2019 EGAT system —— 2019 Total country

Source: EPPO (as of March 2020)

Thailand’s CO, emission & intensity: power vs. other sectors

9,000

"000 tons €O, October 2019

0il 11
4.6 kg CO, /kWh

7,500
6,000 Natural gas 5,151
4,500 0.5 kg CO, /kWh
3,000 s CWAK]
1500 Coal/lignite 3,022 2.0 ktons €O, /million liters 10.4 to lon baht

’ 1.0 kg €O, /kWh

0
Power generation Transport Industry

Note:

[CRRN

I

>

o

. CO, emission factors reference from IPCC 2006.
. Emission estimation excludes bunker oil for overseas transport, jet fuel for

international flights, and renewable energy.

CO, intensity in power generation is calculated using that month’s CO, emission in
power generation divided by electricty generation for each type of fuel.

CO, intensity in transport sector is calculated using that month’s CO, emission in
transport sector divided by total diesel, gasoline & LPG consumption in transport.
CO, intensity in industrial sector is calculated using that month’s CO, emission in
industrial sector divided by a monthly average of previous year’s “industrial” sector
GDP (which is assumed to equal ‘industrial’ + ‘mining & quarrying’ + ‘manufacturing’
GDPs reported by NESDB).

Source: EPPO, DOEB, NESDB (as of March 2020)
Electricity tariffs, October 2019

sector e e e Demand charge Energy charge Ft Service charge
(baht/kw) (baht/kwWh) (satang/kwWh)  (baht/month)
Residential 1-150 kWh/month (installed meter > 5 Amp) 3.2484
151-400 kWh/month 4.2218 -11.60 38.22
Over 400 kwWh/month 4.4217
Small business/ (time of use rates) Peak Off-peak
service At voltage level 22-33 kv 5.1135 2.6037 312.24
At voltage level < 22 kv 5.7982 2.6369 -11.60 46.16
Medium & Large (time of use rates) Peak Off-peak
business/service At voltage level 22-33 kv 132.93 4.1839 2.6037
At voltage level < 22 kV 210.00 4.3297 2.6369 LY s
Source: PEA

PTIT ‘ 26



Thailand’s Petroleum Balance 201 9 VS 201 8 THAILAND’S DOMESTIC SALES VOLUME & MARKET SHARE
(January - October)

it  PTT 1.7% . A
Natural Gas: k;i,”;d B PTTOR 37.2% Main refined products
Other Products: kbd = shel o (gasoline, kerosene & jet fuel,
2019 2018 Change 2019 2018 Change 2019 2018 Change 2019 2018 Change - Gy G5 diesel, fuel oil, LPG*)
PROCUREMENT DOMESTIC PRODUCTION DOMESTIC CONSUMPTION/EXPORT IRPC 49% 881 KBD
(Excluding Naphtha from Refinery) | Others 19.0%
Crude 848.8 954.3 -11.1% Six Refineries and One Condensate Splitter Refined Products Consumption Refined Products Export
Middle East 5172 5864  -11.8% with Combined Capacity of 1,109 kbd” LPG” 166.5 1767  -5.8% 8.2 1.3 -26.9%
Far East 115.7 140.7  -17.8% LPG 50.8 57.1  -10.9% (tons/day) (14,295.2) (15,169.1) (708.0)  (968.1)
Others 215.9 227.2 -4.9% (tons/day) (4,364.5) (4,898.6) NGL 16.8 16.0 4.7% 1.1 0.6  99.7%
P Condensate" 19.8 11.0 80.4% —— Gasoline 223.5 226.5 -1.3% Gasoline 201.7 193.7 4.1% 22.3 31.3 -28.7%
< Natural Gas 2507  249.0 0.7% — Kerosene” 35.2 370  -5.0% Kerosene'” 16.0 15.7 1.6% 0.04 0.1 -50.8%
s o B PTT 2.3%  PTT 1.6%
= (mmscfd) (1,438.8) (1,429.2) Jet Fuel 122.2 129.2 -5.4% Jet Fuel 121.6 121.1 0.4% 15.2 16.5 -7.5% W PTTOR 37.5% ™ PTTOR 33.2%
. . . [ ! [ .
Piped Gas 133.6 1446 -7.7% Diesel” 4189 4610  -9.1% Diesel 4218 4031 4.6% 642 918 -30.0% el a0 el e
f _ f _ _ Chevron 5.6% Chevron 6.2%
(mmscfd) (766.6)  (830.3) Fuel Oil 95.8 101.9 6.0% Fuel Oil 34.9 375 7.0% 55.8 57.8 3.4% A v A o 1590
LNG 1171 104.3 12.2% Bitumen 21.5 23.4 -8.1% Bitumen 18.1 15.4 17.3% 6.2 6.4 -3.2% m Thaioil 5.6% M Thaioil 6.6%
IRPC 5.6% IRPC 7.3%
(mmscfd) (672.2)  (598.9) Subtotal 968.0 1,036.2 -6.6% Y ” Subtotal 997.2  979.2 1.8% 1733 2157 -19.7% PTTRM 5.0% PTTRM 4.1%
Subtotal 1,119.3 1,2143 -7.8% D Giize 32% L] GEiEE 4%
Gasohol 91 E10 Gasohol 95 E10
Crude 133.5 134.5 -0.7% 60 KBD 90 KBD
For Domestic 110.6 102.3 8.0% j—
For Export 23.0 322 -28.6% > Crude for Export 23.0 32.2 -28.6%
«» Condensate 91.4 90.3 1.3%
> )
g For Domestic 91.4 90.3 1.3% [
i For Export - - - 3 2 0 > Condensate for Export - - - : o 4;':: : PTT 1.6%
= : PTTOR 56.2%
2 Natural Gas 581.0 568.5 2.2% Seven Gas Separation Plants u Z:Se(l)l 1;3: W BCP 40.5%
= : s 0.2%
(mmscfd) - (3,335.1) (3,263.4) with Combined Capacity of 2,865 mmscfd® . ggi"m" 1:-;: pﬁﬁoM 1.5%
Onshore & Gulf of Thailand  501.4 4877 2.8% Sales Gas 306.1 309.9 A I el Natural Gas Consumption PTTRM 7.0%
(mmscfd) (2.877.8) (2.799.6) (mmscfd) (1,755.3) (1,777.1) EGAT 1315 1261 4.3% | Others - a8%
MTIDA 797 808 -14% LpG” 93.2 968  -37% — 5|  (mmscfd) (755.0)  (723.9)
(mmscfo) (4579 (4638 (tons/day) (8,002.0) (8.310.4) IPPs 1304 1314 22% b L
0
Al AT A NGLY 18.2 173 4.9% — 5 » (mmscfd) (771.2)  (754.4)
. ] Subtotal 417.5 424.0 -1.5% SPPs 224.9 209.6 7.3%
Refined Products Import (mmscfd) (1.291.1)  (1.203.3)
LPG 16.8 203 -17.0% Industries 131.1 1320  -0.6%
: 23
(tons/day) (1,445.5) (1,741.6) Petrochemical Plant (mmscfd) (752.7)  (757.5) H PTT 5.2% :EOR 31‘0:
~  Gasoli 3.1 268  27.2% o CTOR T
i asoline ) . . LPG 13.0 136  -4.8% NGV 39.0 424 -8.0% = Shel o el 11
Chevron 12.2% SSO .
£ Jet Fuel o 0.9 539.3% (tons/day) (1,113.2) (1,169.8) (mmscfd) (223.8)  (243.3) susco 6.2% Chevion  7.5%
= Di : . : M Thaioil 17.2% BCP 13.7%
IE:IesleOI'I 33 : 12 g fji ;: Subtotal 660.9 641.5 3.0% | Suztl:?)l Dealers 1.7% IRPC 8.0%
uet ol S : : (mmscfd) (3,793.8) (3,682.4) PTIRM % TR 2o
Bitumen 1.1 0.8 37.4% : oy e
Subtotal 95.0 61.1 55.5%
ULG 95 Diesel
IMPORT (%) 60.1 61.7 6 KBD 410 KBD
INDIGENOUS (%) 39.9 38.3
TOTAL 2,020.3 2,068.6 -2.3% TOTAL 1,658.2 1,620.7 2.3% 196.2 247.9 -20.8%
Source: DOEB, DMF, PTT
Note: " For refinery run only - not including condensate import as petrochemical feedstock of 17.7 kbd and 28.8 kbd for the specified period in 2019 and 2018, respectively I PTTOR 41.7%
" Capacity includes those of BCP, ESSO, IRPC, PTTGC, SPRC, THAIOIL and excludes PTTGC’s condensate splitters & Fang refinery. H PIT 1.3% u U,GP 13.6%
¥ Including kerosene for jet fuel and base diesel production M PTTOR 46.8% : ﬁl'j"."GGas 11‘322
" Excluding jet fuel production from kerosene of 9.2 kbd and 10.0 kbd for the specified period in 2019 and 2018, respectively W shell 7.8% ™ BiaIGa:S 1‘4%
" Excluding base diesel production from kerosene of 10.1 kbd and 11.3 kbd for the specified period in 2019 and 2018, respectively; excluding methyl ester Esso 12.3% = Orgchid T 3‘8%
(biodiesel B100) of 30.2 kbd and 26.4 kbd for the specified period in 2019 and 2018, respectively Chevron 13.4% = PAP 2.2%
¢ Capacity includes those of PTT/GSP 1-6, PTT/ESP and PTTEP Siam/Phalang Phet. W BCP 11.9% Wp 18.1%
""" Excluding propane & butane production of 34.7 kbd and 32.7 kbd for the specified period in 2019 and 2018, respectively WasussoiDealers.—b:ddh m Others 4.3%

B

Including NGL from DPCU

Excluding propane & butane consumption of 44.6 kbd and 34.0 kbd for the specified period in 2019 and 2018, respectively; including LPG consumption in household,

industrial, transport and petrochemical sectors and own use (refinery fuel & feedstock)

Including kerosene for Linear Alkyl Benzene (LAB) production.

- LPG import does not include the volume at the bonded warehouse waiting for export to neighboring countries of 1.2 kbd and 1.5 kbd for the specified period in 2019
and 2018, respectively.

- LPG export does not include the volume from the bonded warehouse of 1.2 kbd and 1.4 kbd for the specified period in 2019 and 2018, respectively.

- Natural gas units in mmscfd are converted from heating value @1,000 btu/scf.

- Excluding naphtha

- This petroleum balance covers mainly fuel products; the difference between procurement and sum of consumption & export is due to: inventory,

loss during production & storage, and measurement.

Kerosene & Jet Fuel LPG*
118 KBD 119 KBD

\V AvaR

Source: DOEB
Note: * not including propane 24.4 kbd and butane 0.1 kbd
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Statistics

Petrochemical

Asian Cracker Shutdown/Turnaround/Reduced Operating Rate: July 2019 - June 2020

. Capacty 209 | @ 2020 |
v IR -~ = v T

China

BASF-YPC Nanjing, Jiangsu 750

BASF-YPC Huizhou, Guangdong 1,000

Dushanzi Petrochemical Dushanzi, Xinjiang 220

Dushanzi Petrochemical Dushanzi, Xinjiang 1,000

Fujian Refining & Petrochemical Quanzhou, Fujian 1,100

Fund Energy Ningbo Ningbo, Zhejiang 300

Jiangsu Sailboat Petrochemical Lianyungang, Jiangsu 360

Lanzhou Petrochemical Lanzhou, Gansu 450 .

PetroChina Liaoyang Petrochemical Liaoyang, Liaoning 200 -

Qilu Petrochemical Zibo, Shandong 900

Shaanxi Yulin Energy & Chemical Yulin, Shaanxi 300

Shenhua Baotou Coal Chemical Baotou, Inner Mongolia 300

Shenhua Xinjiang Energy Uygur, Xinjiang 270

Sinopec Guangzhou Petrochemical Guangzhou, Guangdong 260 h

Sinopec Maoming Petrochemical Maoming, Guangdong 620

Sinopec Sabic Tianjin Petrochemical (SSTPC) | Tianjin 1,240

Sinopec-SK Wuhan Petrochemical Wuhan, Hubei 800

SP Olefins Taixing Jiangsu 650 I

Yanchang Petroleum Yan’an Energy Chemical | Shaanxi 300 I |
India

Haldia Petrochemicals Haldia, West Bengal 670 '

Indian Oil Corporation (10C) Panipat, Haryana 857
Indonesia

Chandra Asri Petrochemical | cilegon, Banten 900 - | | | |
Japan

AsahiKaseiMitsubishi Chemical Ethylene Corp | Mizushima 570 .

JXTG Nippon Oil & Energy Corporation Kawasaki 460

Maruzen Petrochemical Chiba 550

Mitsubishi Chemical Corporation No.2 Kashima 540

Mitsui Chemicals Chiba 612 -

Mitsui Chemicals Osaka 500

Tosoh Corporation Yokkaichi 527
Malaysia

Lotte Chemical Titan No.2 Pasir Gudang, Johor 522 | |

Petronas Chemicals Olefins Kerteh, Terengganu 600 _ I
Philippines

JG Summit Petrochemical Corporation | Batangas 320 \ \ I
Singapore

ExxonMobil No.1 Pulau Ayer Chawan, Jurong 900

ExxonMobil No.2 Pulau Ayer Chawan, Jurong | 1,000

Shell Pulau Bukom 1,000 | ]
South Korea

Hanwha Total Petrochemical Daesan 1,400 | | [ | | |

LG Chem Daesan 1,270 .

Lotte Chemical Daesan 1,100

Yeochun NCC Yeosu 578
Taiwan

CPC Corporation No.2 Mailiao, Yunlin 1,035 -

CPC Corporation No.3 Linyuan, Kaohsiung 720

CPC Corporation No.4 Linyuan, Kaohsiung 385 H

CPC Corporation No.4 Linyuan, Kaohsiung 720
Thailand

Map Ta Phut Olefins (MOC) Map Ta Phut 900

PTT Global Chemical (GC) (PTTPE) Map Ta Phut 1,000

PTT Global Chemical (GC) I- Map Ta Phut 460

PTT Global Chemical (GC) I- 4/1 Map Ta Phut 515

PTT Global Chemical (GC) I-4/2 Map Ta Phut

Frercontageof snyione ouputeantraciont | 215 408 57 25% 1.9% 3% 1 9% 27% 8% 35 17 56%

Source: Industry surveys as of January 2020
Note: [ = shutdown

= operating rate reduction (assume from 100% operating rate) e—e = planned maintenance shutdown/turnaround

* Percentage of ethylene output contraction is calculated from ethylene contraction divided by total ethylene capacity in each month.
Total Asia ethylene capacity = 67,753 KTA for Year 2019 & 73,199 KTA for Year 2020
(Asia including the Indian Subcontinent, Northeast Asia, Southeast Asia & Australia)
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Asia Ethylene, Naphtha & Dubai Crude Price Movement Asia Ethylene, HDPE, LDPE & LLDPE (Film) Price Movement
October 2015 - 4™ week of November 2019 October 2015 - 4" week of November 2019

Crude Price
$/ton ($/bbl) $/ton
2,000 100 2,000
Monthly Weekly Monthly Weekly
1,800 - 1,800 -
90
1,600 - 1,600 -
80
1,400 - 1,400 -
1,200 0 1,200 |
1,000 - 60 1,000 -
800 | 50 800 -
600 - 600 -
40
400 - 400 |
200 - 30 200 -
wn hd el el ~ ~ ~ 0 ©o o o o o o wn el el el ~ ~ ~ ©o o o o o o o
L5t 3 3 fo%oso ¢t s & o3 G5 L & 3 f %o3 ot opos & :o:
S ¢ 2 & ¢ 2 8 ¢ 2 8 ¢ 2 5 2 S ¢ 2 56 ¢ 2 5 ¢ 2 5 & 2 ¢ B2
ER R
s Ethylene & Naphtha Spread ——— Naphtha CFR Japan HDPE (Film) & Ethylene Spread == HDPE (Film) CFR SEA
e~ Ethylene CFR SEA Dubai Crude —— Ethylene CFR SEA - LDPE (Film) CFR SEA

~—— LLDPE (Film) CFR SEA

Asia Benzene, Naphtha & Dubai Crude Price Movement Asia Propylene & PP (Film, Injection & Raffia) Price Movement
October 2015 - 4™ week of November 2019 October 2015 - 4" week of November 2019

Crude Price
$/ton ($/bbl) $/ton
2,000 100 2,000
Monthly Weekly Monthly Weekly
1,800 - 1,800 -
90
1,600 - 1,600 -
80
1,400 - 1,400 -
1,200 0 1,200
1,000 - 60 1,000 -
800 50 800 |
600 - 600 |
40
400 - 400 -
200 & 200 |
0 20 0
wn el el el ~ ~ ~ 00 ©o 0 o o o o w o O el ~ ~ ~ ©o 0 o o o o o
T L 0t 3 o3 L o%o2 ¢t :so & o3 5 L & 3 L ko3 oo s Eoxos
S ¢ 2 & ¢ 2 5 ¢ 2 8 ¢ =2 5 2 s 8 2 8 & 8 8 ¥ 2 8 E 8 & Z
ER R
mmmm Benzene & Naphtha Spread ~— Naphtha CFR Japan W PP (Film) & Propylene Spread = PP (Film) CFR SEA
~——— Benzene FOB Korea Dubai Crude —— Propylene CFR SEA = PP (Injection) CFR SEA

~——— PP (Raffia) CFR SEA

Asia P-Xylene, Naphtha & Dubai Crude Price Movement Asia HDPE, LDPE, LLDPE, PVC, PP & PS-GP Price Movement
October 2015 - 4™ week of November 2019 October 2015 - 4™ week of November 2019

Crude Price
$/ton ($/bbl) $/ton
2,000 - 100 2,000 -
Monthly Weekly Monthly Weekly

1,800 -

90
1,600 -

80
1,400 -
1,200 - 70
1,000 - 60

800 - 50

600
40
400
= """“""||||""“ [T
wn 0 el o ~ ~ ~ o 0 L o o o w o 0 el ~ ~ ~ 0 o 0 o o o o
v | i v | . ] | v i L v ] | i ! | ] v | ] \ | v | | v ]
§ 8 5883588358 ¢8 38 2 § 8 588388358 ¢ 38 2
E E.—
- P-Xylene & Naphtha Spread = Naphtha CFR Japan = HDPE (Film) CFR SEA - LDPE (Film) CFR SEA
= P-Xylene CFR Taiwan Dubai Crude = LLDPE (Film) CFR SEA = PVC CFR SEA
= PP (Film) CFR SEA PS CFR SEA

Source: Industry surveys
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Statistics

Petrochemica

Thailand’s'Major Petrochemicals Import/Export

October 2019 January - October 2019

PETROCHEMICALS IMPORT C.I.F VALUE EXPORT F.0.B VALUE IMPORT C.I.F VALUE EXPORT F.0.B VALUE

(tons) (1,000 THB) (tons) (1,000 THB) (tons) (1,000 THB) (tons) (1,000 THB)

Methanol 60,852 496,470 47 2,094 668,522 6,650,558 159 9,691
Polyacetal 1,881 150,797 7,172 279,165 18,810 1,480,957 75,320 3,096,442
Ethylene 0 30 13,097 326,774 41,283 1,170,203 125,048 3,646,515
Polyethylene (Sp.gr. < 0.94) 29,358 1,122,989 142,023 4,700,027 314,970 12,790,854 1,558,379 51,381,636
Polyethylene (Sp.gr. > 0.94) 12,489 419,809 101,216 3,046,254 133,012 5,734,564 964,891 33,383,416
Ethylene dichloride 45,201 397,429 - - 488,015 5,933,397 0 2
Vinyl chloride 0 15 9,009 199,158 0 15 82,559 1,820,334
Polyvinyl chloride 6,319 235,009 40,303 1,245,045 71,322 2,660,297 376,325 11,704,967
Ethylene glycol 11,254 215,489 2,876 53,859 111,098 2,335,274 27,948 599,840
Propylene - - 14,911 416,301 11,041 337,227 139,277 3,788,841
Polypropylene 12,334 598,772 69,656 2,276,757 133,734 6,471,734 678,218 21,174,038
Propylene copolymer 7,244 338,740 36,649 1,354,906 76,576 3,770,288 366,687 14,701,203
Methyl acrylate 43 1,929 - - 395 19,484 - -
Polymethyl methacrylate 677 61,614 1,389 43,279 5,080 528,666 12,199 466,434
Acrylonitrile 0 10 11,581 491,136 9,491 532,523 46,799 2,121,396
Cumene - - - - - 0 - -
Phenol and its salt 1,024 34,164 17,431 470,457 27,617 915,947 161,099 4,825,641
Phenolic resin 2,502 227,881 214 23,832 25,539 2,430,461 3,043 329,134
Epoxide resin 2,180 377,044 5,687 482,562 23,074 3,955,854 49,035 4,567,345
Polycarbonate 2,394 255,954 41,807 2,330,427 25,070 2,385,472 363,468 22,495,330
Butene and its isomer 6,409 188,216 - - 43,195 1,346,664 1,438 35,365
Buta-1, 3-diene & isoprene 703 29,559 4,192 143,872 13,096 483,810 54,727 1,775,043
Styrene-butadiene rubber 13,887 664,309 9,148 604,245 118,955 6,179,616 99,458 6,155,965
Butadiene rubber 8,695 438,945 3,694 204,444 74,786 4,104,890 28,590 1,616,049
Benzene 0 61 52,301 1,169,496 1 156 449,851 9,251,354
Styrene 3,732 122,588 8 308 80,230 2,784,939 5,220 177,258
Expansible polystyrene 1,688 97,527 2,355 83,317 21,675 1,219,651 20,831 745,565
Polystyrene 6,158 392,969 19,621 670,970 62,249 3,894,612 202,596 6,839,853
ABS Copolymer 10,544 596,335 11,523 485,737 100,005 6,149,798 126,601 5,039,029
Polyurethane 3,556 349,385 657 50,188 39,193 3,897,486 6,357 537,079
Cyclohexane 20 927 1,492 33,647 8,387 215,971 50,203 1,058,203
Caprolactam 757 30,301 3,320 128,584 7,371 316,851 29,321 1,388,906
Polyamide 5,592 582,775 12,266 544,586 71,410 7,139,436 101,181 5,731,718
Toluene 39 1,285 22,050 502,708 3,060 71,667 200,327 4,419,255
0-xylene - - 2,005 49,028 976 27,864 2,005 49,028
Phthalic anhydride 1,528 39,097 1,860 47,627 14,055 415,517 11,457 321,527
P-xylene 10,387 264,654 50,401 1,356,592 104,527 3,439,112 560,572 17,739,894
Terephthalic acid - - 66,764 1,296,118 326 4,124 805,977 19,307,755
PET/Polyester resin 15,196 471,472 28,653 795,577 164,421 5,790,430 344,690 11,539,945
Xylole 19 499 11,337 244,942 77,609 2,081,314 81,280 1,776,470
Mixed xylene isomer 91 4,322 - - 883 44,053 0 1

Source: Customs Department

Note: 1. Data shown as “-” mean no import nor export

2. Data shown as “0” mean quantity and/or value less than 0.5
Thailand’s Major Polymers Import/Export, October 2019

Import Sources Export Destinations

Cambodia 1%
Others [ISiKorea Others
Qatar 3% 14% 13% Bangladesh 2% —————— 14%
UAE 4% § Malaysia 3%
Ingapore .
Taiwan 6% —————_ ?250 Australia 3%

Saudi Philippines 4%

INELIE] India 4%
9% 10%

Vietnam

USA Japan

9%  China = 10%
10%

Total Import Volume = 103,705 tons Total Export Volume = 456,812 tons

Source: Customs Department
Note: Major polymers include PE, PP, PS/EPS, ABS/SAN, PVC and PET
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Storage Tank Heater, Industrial Air & Radiant Heaters
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Connectivity : Terminal Blocks,
Heavy-Duty Connectors, Cables & Circular Connectors
Enclosure System, Systemised Marking
Tools : Cutting, Stripping, Crimping, Testing, Screwing, Pliers

Electronics & Automation : Power Supply, Surge Protection,

Relays & Solid-State Relays, Analogue Signal Conditioning
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Overhaul, Repair,
Test & Calibration Services for Control Valves, Regulators

General Purpose, Vacuum, Pressure
Differential Pressure and Temperature
Industrial Temperature Sensors :
{ i Thermocouples, Thermistors
. \‘-... , Resistance Temperature Detectors (RTDs)

E IC Temperature Transducers
Hazardous Location Pressure
& Temperature Switches
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Control Valves :
Rotary Valves
Industrial Regulators :
Air, Steam, Liquids

Sliding Stem Valves
Severe Service Valves

Process Gas, Fuel Gas

Tank Blanketing

Digital Valve Controllers
Vapor Recovery
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Flame Arrestors, Tank Hatches
Emergency Pressure Relief Vents
Pressure Vacuum Relief Valves

Variable-Speed Plantenary Gear VORECON®
Torque Converters, Fluidrive Variable Speed Couplings



AXailr

RESOURCE REVOLUTION:

Water-nomics and Circularity

Khunying Thongtip Ratanarat, PTIT Advisor and Member of PTIT Foundation Board & Council of Trustees, delivered a keynote
address on “Resource Revolution: Water-nomics and Circularity” at the 2019 Oxford and Cambridge Alumni Annual Dinner held
on 19 December 2019 at Gaysorn Urban Resort, Bangkok. The following is an excerpt from Khunying Thongtip’s keynote address...
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Excellencies, Ladies and Gentlemen...

We are standing before the biggest opportunity in a century with
the unfolding 4" industrial revolution having a Resource Revolution
as a component. Just as in prior Industrial Revolutions, this is a time
of extraordinary wealth creation. The integration of 2.5 billion
more people into the urban middle class represents a historic
economic and social opportunity. But building cities to house these
2.5 billion, constructing transportation networks to connect home
and work, and providing energy, water and food to support
a middle-class lifestyle in the next two decades, will represent
one of the greatest economic and operational challenges ever.
But this is also a time of creative destruction, as companies
that cannot compete struggle to survive.

However, in harnessing such an extraordinary opportunity, the first
thing we must all realize is that we all need to undergo a disruptive

attitude change in doing business. Industry must look at technology
as a norm, making digitization a common tool, accepting circularity
as a ‘must’ foundation in production and consumption, and a host
of other innovative ideas - to get more with less and to also get
more with more. Thatis to say, the more uses of an item, the more
value it renders — as in the case of multiple uses of plastics and
other materials. In short, the Resource Revolution is actually
about providing more capability to create prosperity at sharply
lower cost.

But before I go on to share with you the Resource Revolution and
Circularity Principles, I would like you to look at the critical situation
of one natural resource upon which our lives depend... WATER.
And you will probably agree with me why circularity is so important.
Here we, go...

AN OVERTURE: Decisions Today for Water Tomorrow

Does Asia have enough water to develop?
29 August 2019

Contact us:
info@chinawaterrisk.org

This document, graphics and illustrations must not be copied, in whole or in part or redistributed without written consent.

© China Water Risk, 2019, all rights reserved

I’ve come across a very thought-provoking research paper
“No Water, No Growth: Does Asia have enough water to develop?”,
published by the Hong Kong-based NGO China Water Risk.
The authors, Ms. Debra Tan and Mr. Feng Hu, hope to catalyze
a better understanding, as well as conversations, of the complex
web of water risks to unlock innovations and so that we can make

sound decisions today for a water secure tomorrow.

Water is essential for economic development. For a country with
limited water resources, how to balance trade-offs between
economic development, water resource availability and quality
is key. Policy decisions should, thus, be made to wed economic
planning to water resources and pollution management -
the concept is called ‘water-nomics’.
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Asia faces a triple threat...

{?

4 )
: . i

Not enough water to develop

F ot C-opynght@ Debra Tan -

Source: CWR report “No Water, No Growth — Does Asia have enough water to develop?”, 2018; infographic © China Water Risk 2018, all rights reserved

Asia faces a serious and urgent triple threat:
e Not enough water to develop

e Climate change exacerbating water scarcity and

e Clustering of people and the economy has put pressure on the water resources

The economy runs on water but not enough?

& CWR

(1) China & India cannot follow the US
The US uses 16% of its water resources to generate USD$50,000.
This amounts to at least 1,543m%/pax per annum or 21 bathiubs of
waler per person per day.

WATER USED BY THE US TQ "GROW" GDP TO USE50,000/PAX

s$$P ;

=
—I—-"_'-'_'-

{2

L

China & India have no choice but forge

China and Inciia anly have 28 and 20 batiubs respactively. Using
weatar like the US means China will be using F2% of iis water
rasources & India af all its water.

TOTAL ANNLIAL RENEWABLE RESOURCES EXPRESSED IN
BATHTUBS OF WATER/ PAX/ DAY

- CHINA el =N
] —
Tt
T e W
r—\_q!ﬂj h“‘—-—(-‘l '\\1—3.‘
Each bathiut = 200 Mras

Source: CWR BIG PICTURE - China/India’s Liquidity Crunch
http://www.chinawaterrisk.org/the-big-picture/china-indias-liquidity-crunch/
China and India, together housing over one-third of the world’s
population, simply do not have sufficient water to ensure food
and energy security and develop under the current export-led
economic growth model. To achieve a per capita GDP of over

$50,000, the US uses at least 1,543 m® of water/person which is only

PTIT ‘ 36

a new paradigm of ‘business unusual'.

© China Water Risk, 2019, all rights reserved

16% of its total renewable water resources of 9,538 m*/person.
Unfortunately, China and India are only endowed with total
renewable water resources of 2,018 m*/person and 1,458 m*/person,
respectively. This leaves their governments no choice but to chart
a roadmap to more GDP on less water and less pollution.



The HKH:
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source of 10 rivers for 16 countries
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* According to ICIMOD, the population living in the strictly speaking HKH region is esiimaredzéo be around 210 million; if we consider the entire HKH River Basins,
‘tincreases to 1.3 billion people. However, ICIMOD’s data sources range from 1995 to 2005"; while our research partner CAS-IGSNRR modelled the populatior.

within the HKH River Basins based on WorldPop’s 2015 data sets.

Often called “the Third Pole”, the Hindu Kush Himalayas (HKH)
generally refers to the region where the majestic Himalayas, Hindu Kush,
Karakorum mountains are located, as well as the Tibetan Plateau.
As Asia’s “Water Tower”, the HKH is the source of 10 major rivers —
namely the Amu Darya, Brahmaputra, Ganges, Indus, Irrawaddy, Mekong,
Salween, Tarim, Yangtze and Yellow (collectively the “HKHRivers”).

“Given significant exposure, it beggars belief that
business and investment communities have yet {2
to start assessing the exposure of their assets .
to basin water risk, let alone climate risks”.

These 10 river basins cover a total area of nearly 9 million km?
(collectively the “HKH River Basins”). These basins house rich
indigenous cultures, diverse landscapes, and some of the most vibrant
economies in the world. Not only do the HKH Rivers provide water
for 211 million people, they also flow into 16 countries (dubbed

“HKH 16”) before emptying into respective seas or ending in desert.

Asia’s water challenges

10 rivers provide water to

16 countries in Asia (HicH 16)

DEFINITIONS »
HKH/Third Pole - The Hindu Kush-Himalayan (HKH) 280+ ﬂg’;gggf N e
region is defined by ICIMOD and refers to a total area of 300K+people water resources
>3.4 million km? high mountains in Afghanistan, Bhutan, 8/10
China, India, Myanmar, Nepal, and Pakistan. Rivers are transboundary
HKH River Basins - the entire basin areas of the 10 major it fﬁé;%ﬁi??:&i;i?ﬁfé"e"x?léiifi"
HKH Rivers [ ] high water stress or are arid
L ]
HKH 8 - refers to the 8 countries of Afghanistan, Bangladesh, . - ¥ 375w 61%
Bhutan, China, India, Myanmar, Nepal and Pakistan, - 1 sl havo s poctne e pour | 010" inihe Hs
where the HKH Region is located. eoi.. ) IS US$4.3trn
v _ §9{1in25 f. o mente
Downstream 8 - the 10 HKH rivers basins span beyond e IS I e 1 QiSH Paver Basis
it (44 8 e et @ @enmiints idlueine Camssste, Asia HRH 16 HRi8 Downsiream 8 HiH S HiH 16 Asia | i iver Basins
ol > - 439 bilon 341 bilon 317 bion USO7Isblion  USDIZStion  USD132tilon  USD232tlin | USDA3tillon
Kyrgyz.stan, Lalosz Tajikistan, Thailand, Turkmenistan, $ $$55 $$55% $5685 | $$5$$
Uzbekistan and Vietnam. $$$5$ $$58% $3888 | $
$$$$$ $$$$$ $$$$$
HKH 16 - collectively the 16 countries that are defined $ $$% $:§:§ :
as HKH 8 and Downstream 8 g;sss |
|

Source: CWR report “No Water, No Growth — Does Asia have enough water to develop?”

Rivers are important to Asia.. The 10 HKH Rivers are the continent’s
cradles of civilization. One in every 2.5 Asians live along these
rivers. And $4.3 trillion, or a third of the HKH 16°s GDP, is generated

2018; Infographic © China Water Risk 2018, all rights reserved

in these 10 river basins. Such clustering of people and the economy
has put pressure on the water resources of the basins.

PTIT
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PEOPLE & RIVERS IN ASIA
Along the HKH Rivers...
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g\ Where people live matters. Within
* .. the HKH 16, 52% of the population
of 3.41 billion live along the HKH River
Basins. Population density is illustrated
inthe map. The darker the area, the more
populated it is. While population is
clustered around the 10 HKH Rivers
Basins, it is not equally distributed.
The Ganges River Basin is the most densely
populated basin with 552 persons/km” —
followed by the Yangtze with 257 persons,
Brahmaputra 249 persons, Indus
219 persons and Yellow 161 persons.
These are the five most populated
basins in Asia.

Climate change threatens upper watersheds...

Indus Ganges

609

Brahmaputra

wa'c N

OF ICE RESERVES SUPPLY
THE HKH RIVER BASINS

Source: CWR BIG PICTURE — The Third Pole
http://www.chinawaterrisk.org/the-big-picture/the-third-pole/

The HKH Rivers are vulnerable to climate change; their flow components
from glacier melt, snowfall to rainfall are changing, even monsoon
patterns will shift. Total ice reserves supplying the HKH River Basins
are estimated to be 7,574 km®. When melted, it will provide almost
7 trillion m® of freshwater, enough to fill two Great Lakes (Michigan
and Erie), plus almost 40 Three Gorges Dams. But future climate

trends for the basins are not encouraging.
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ALTITUDE  GLACIERS <5,700M ABOVE SEA LEVEL ARE
MATTERS  MORE SENSITIVE TO CLIMATE CHANGE

RISE IN THE HKH REGION
BY 2095 IF WE STAY WITHIN
+1.5-2°C

© China Water Risk, 2019, all rights reserved

Temperatures will continue to rise with increases doubling in
6 of the 10 basins while snowfall will continue to decline with
future losses likely more than doubling for the Indus, Tarim
and Ganges. River runoffs will experience mixed impact with
four rivers seeing shrinkages in flow. These projections assume
we stay within +2°C.



Lives are at risk

O CWR Very little water supports a lot of people and GDP across 4 “Priority Rivers”

The maximum estimated

annual average flow of the 4 priority rivers will fill up ...
<88% Lake Erie <50% Lake Erie <22% Lake Erie

>2X Lake Erie

180 km? 480 km? 480 km?* 480 km?*

india Pakistan China China
33% = 92% 7% 21% .
OF INDIA’S GDP OF PAKISTAN’S GDP OF CHINA’S GDP OF CHINA’S GDP
42% 88% 9% 33%

OF INDIA’S POPULATION OF PAKISTAN’S POPULATION OF CHINA’S POPULATION OF CHINA’S POPULATION

Source: CWR report “No Water, No Growth — Does Asia have enough water to develop?” 2018; Infographic © China Water Risk 2018, all rights reserved

Four “Priority Rivers”, the Ganges, Indus, Yangtze and Yellow require
urgent attention. Not only do they house the largest economies
with an estimated total GDP of $3.8 trillion, they are densely
populated with 1.5 billion people. All four “priority rivers” are
vulnerable to climate change with glacier and snow melt

Water use corresponds to economic
development — changing GDP mix matters

G20 per capita water use vs. GDP

Water use (m3/pax/year)

contributing to over 20% to 80% of runoff in the upper reaches of
these rivers. More worryingly, projections show that the entire
Ganges and Indus river basins will likely see reduced runoff flows
by 2055. Given clear risks ahead, India and China must act.

Water is essential for economic development.
Generally, agri-heavy economies fall in
the lower left quadrant, while more services-
heavy economies use more water and have
higher GDP. But how to get to the lower
right quadrant?

1,600 '
US 4 H ” H
1,400 Water-nomics” has Economic Development
1.200 Canada in tandem with Water Security at the core
, ’/'Argemina\ Saudi Arabia ' Of the Concept.
1,000 ftaly Austral
‘ ‘ ustralia
800 Rt Water-nomics calls for a balanced economic
India /_/_,_/—/—"J'apan . . - .
o0 7‘_‘g Mexico __ ‘ T mix to maintain growth and water security.
Indonesia . i South Korea France Gomany GDP mix In theory, higher GDP means shifting away from
400 T o Bradi . agriculture to more services. But agriculture
Russia Soutf, Africa UK Services Agriculture ) ) ) .
200 ‘ , is the livelihood of millions of people; and
y’ Industry L . . . .
) it is imperative to maintain food security.
0 T T T T T T T T
0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000 45,000 50,000

Note: For each country, the latest available data for water use is considered (ranging from 2000 to 2014).

GDP at that year is expressed in Constant 2005$.
Source: China Water Risk based on FAO Aquastat, World Bank, NBSC

GDP (USD/pax/year) How to grow services industries with less
water, while maintaining food security?
By outsourcing part of the water-intensive

products to other countries.

39 ‘ PTIT



Outsourcing water — imports can help
reduce domestic water use

G20 per capita water use vs, GDP

Water use (m3/pax/year)

1,600 ‘

us
1,400 = Low GDP with High GDP with
low external low external
1,200 || water footprints water footprints
‘ Canada
Argentina  Saudi Arabia
1,000 Italy
‘ ‘ . Australia
800 ,,<‘—/‘/'/

India o —--T 7
Mexico ‘—/"’/ Japan (@I
600 *“7 ==

Indonesia ‘/ o W urkey South Korea Frahce . Water Footprint
China
400 i Y
) Brazil High GDP with Germany
Russia N ; UK
South Africa high external
200 water footprints .
0 \ \ \ \ \ \ \ \ \
0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000 45,000 50,000

GDP (USD/pax/year)

Note: For each country, the latest available data for water use is considered (ranging from 2000 to 2014).
GDP at that year is expressed in Constant 2005$.
Source: China Water Risk based on FAO Aquastat, World Bank, NBSC

Some developed countries such as Japan, France, Germany and the UK have
succeeded in their development with limited water resources in the lower right

quadrant. This has been made possible
by outsourcing part of their water use
through higher external water footprints
facilitated by importing water-intensive
goods.

A country needs to look beyond water
saving efficiencies to manage its limited
water resources. This includes:
i) Optimizing its economic mix
ii) Optimizingitsindustrialand crop mix
iii) Importing more water-intensive goods
and exporting less water-intensive goods
iv) Shifting output and recycling to match
local water resource availability

Solutions to achieve national water security
need to be cohesive and comprehensive.
And policy decisions across all aspects
of the economy must be coordinated
for water security and development.
This matters a lot.

WATER-ENERGY-FOOD-ECONOMY-CLIMATE NEXUS

Trading
rights
Permits,
Taxes

Regulation

FINANCIAL
SECURITY

“Water-nomics” is a development approach of
managing water in tandem with economic development.
Water-Energy-Food-Economy-Climate NEXUS is at
the core of water-nomics. This approach will help

\/
-, Cd
—‘~ ‘ Melting glaciers, ensure the country’s long-term economic, water, food
U changing snowfall, . .
RISING e rainfall & runoffs and energy security — seeking growth on less water
TEMPERATURE Climate ; %APACT ON X
& Water RIVER FLOW and less pollution.

Finance

Energy V Irrigation
Efficiency Efficiency

ENERGY Energy FOOD
SECURITY Mix SECURITY

Energy
Demand

Climate

& Water c_
COASTAL EE Finance % EXTREME
IMPACTS WEATHER
Sea level rise, m E Floods, droughts,

Stormsurge NN S landslides

ECONOMIC
SECURITY

Regional Circular
Contract Economy

&Ef,(,fs:n Source: CWR report “No Water, No Growth — Does Asia have enough water

to develop?” 2018; Infographic © China Water Risk 2018, all rights
reserved

PTIT ‘ 40



China has limited water resource to develop under its previous
economic model. It now undertakes a structural reform by
changing its industries to pursue a sustainable growth —e.g.
“Made in China 2025” & circular economy. The reform is to achieve
more economic growth per drop of water used & per unit of

wastewater discharged. This is the essence of “water-nomics”.

China is acting to protect water & growth by pursuing a policy of
“most stringent management”, putting the environment on par
with the economy.

China promulgated Water Law which stipulated “Integrated
Planning” referring to comprehensive planning of water resource
development, utilization, water saving, protection, and water
disaster prevention — based on socio-economic development

needs and current status of water resources development.

The Yangtze River Basin is China’s #1 priority. Beijing has set
ecological protection zones and city clusters with tight regulations

culminating into the “Yangtze River Protection Law”.

Principles of resource revolutions

Characteristics of winning solutions

« Superior performance upfront - faster, safer,
cleaner, more convenient

« Clear pathway to significantly lower cost

« Ability to deliver at industry scale

 Backwards compatibility

* 50-80% resource productivity improvement

» 2-year payback timing

 High productivity business model

Source: Resource Revolution/Stefan Heck and Matt Rogers

The first principle involves a collection of Winning Characteristics,
such as a company having a clear pathway to lower cost, a backward
compatibility, an ability to deliver at scale, etc. Then, it should

To apply the water-nomics principles, it is thus imperative that
we first understand the landscape of our economy: the water

risks, hotspots and growth opportunities.

Thailand’s water situation is not unlike China’s or India’s - though
perhaps at a lesser degree. The watershed in Nan province
contributes 40% of water flowing into the Chao Praya River.
But Nan’s watershed has been mutilated to the extent that
the threat of Nan’s water contribution to the Chao Praya is critical.
What is the government doing? Here is where “Water-nomics”
and “Circularity” will help.

Now let me get back to sharing with you a framework of principles
required of countries, companies and organizations to win
the Resource Revolution with which | began this evening’s talk.
A revolution which compels the use of less resource, increase
productivity and create wealth, if we indeed win it. There are
many weapons in the revolution arsenal. Choosing the right
weapon at the right time is important.

Let us now look at these principles...

Building blocks

* Interchangeable parts

 Systems integration

« Embedded software, remotely
upgradable

» Nanotechnology and biological methods

» Network effects

 Step by step, scale up; customer segment
by customer segment

» Computational methods to test/simulate

have Building Blocks which may include interchangeable parts,
systems integration, network effects, and ease of scaling.
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Principles of resource revolutions (contd)

Organizing principles

» Standard operating system

* Network organization

» Committed champions

» Resource productivity metrics

The third principle involves Organizing Concepts
such as standard operating system, resource
productivity metrics, and committed champions.
And, here | have my idol of a champion...

» High productivity sources and types of talent

* Freelance innovation, crowd sourcing

Source: Resource Revolution/Stefan Heck and Matt Rogers

Lee Kun-Hee
Samsung Group’s chairman and champion

Lee Kun-Hee of Samsung. Founded in 1938 —exported dried fish,
fruits and vegetables. Lost everything when North Korea overran
Seoul in 1950. Fled south, regrouped and diversified into food
processing, textiles, insurance, and securities. In 1960 moved into
electronics; then construction and shipbuilding in 1970. By 1987,
Samsung was still second to Sony and Panasonic. 1993 was the last
straw for Lee; no more tolerance left. In Frankfurt —Kempinski Hotel,
my champion spoke to 200 top managers from dawn till dusk
for 3 days, laying out the future of Samsung. “Change everything
except your wife and children”, he shouted!
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“Change everything except
your wife and children.??

* Quality first. Quality is my pride.”

**No more poor-quality products.®®

In 1995, Lee Kun-Hee found that some DVDs Samsung gave out as
Christmas presents did not work. He assembled 2,000 employees -
each wearing a headband reading “Quality First”, and Lee himself
was under a banner “Quality is my Pride”. Workers smashed every TV,
phone, etc —everything in inventory and put them ‘on fire’. “No more
poor-quality products”, Lee cried.

| like that! That’s what I call commitment.
Now let us get back to our Resource Revolution arsenal.



Principles of resource revolutions (contd)

Sources of productivity

« Substitution: lighter, stronger, cheaper, lower

resource-risk materials

» Waste reduction: resource productivity is the new

lean

The last weapon in the arsenal is Sources of
Productivity which include Substitution, Waste
Reduction, Optimization, Virtualization and Circularity.
These practices should be the first areas a company
looks at when thinking through how to win the Resource
Revolution. And we will...

» Optimization: predictive or real-time analytics to
reduce resource requirements or increase asset

utilization
» Virtualization: resources as a service

» Circularity: designed in closed-loop resources

Sources of Productivity should be the first area a company
looks at when thinking through how to win the Resource

Revolution.

Source: Resource Revolution/Stefan Heck and Matt Rogers

I don’t think | need to say too much about SUBSTITUTION — else
I will be preaching to the converted. But don’t forget some
out-of-the-way substitutes such as biomaterials. Velcro fastener
substituted metal zip. The innovator, a Swiss engineer, noticed
the effective gripping capability of grass burs when trying
to remove them from his dog after a walk in the fields.

Ispo — a German company developed a paint that rejects dirt,
inspired by the structure of the lotus flower. Other examples
include some you already know such as eggs made from peas,
sorghum, beans, etc, or even Beyond Beef hamburgers.

Then, it’s WASTE REDUCTION: This was made famous by Toyota
as the principle “kaizen”: to drain the swamp, so the rocks become
visible. This means making sure that the whole production chain is laid
bare, showing how every step consumes materials, energy and water.
And understanding all the waste factors in between - such as scraps,
idle machines, changeover time or other interruptions and so on.
Then, kill these waste factors. In fact, waste reduction is best achieved
starting from the design stage. An Israeli company, Kaiima, designs
grains that can grow in arid area, therefore requiring less water, less
land, and less energy - saving fertile land for other higher value plants.

Then, there is OPTIMIZATION: A company can look at what are
expensive assets that are not fully used, or equipment in good

condition not performing a function. This could be construction
equipment or shipping containers that are going back empty,
or simply planes circling an airport, waiting for congestion
to clear. There are inefficiencies everywhere in the use of
resources which are just waiting to be solved. And all these
lend themselves to IT solutions that optimize routing, timing,
loading or sharing.

VIRTUALIZATION: is to look at resources as a service and
to move activities out of the physical world into the virtual
world. This is a more recent concept but has caught on like
a house on fire.

The last principle in the sources of productivity is CIRCULARITY
or more commonly spoken of as “CIRCULAR ECONOMY”. This is
a potent weapon and a timely one for Thailand 4.0. So, let us dwell
a little on this last concept.

Ladies and Gentlemen...

Over the last 40 years, annual extraction of materials has more
than tripled. As the population grows and more consumers enter
the middle class, the total demand for resources is expected
to reach 130 billion tons by 2050, up from 50 billion in 2014. We are
overusing the Earth’s total capacity.
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Our current linear economic model is reaching a tipping point.
In order to reach the UN Vision 2050 - in which no waste exists,
eco-efficiency of materials must improve by many folds. And we
have Circular Economy as a near-hand solution.

The goal of a Circular Economy is simple: to halt over-consumption
of materials, energy, time and other resources - so that we can
still afford to be prosperous in the future. The key idea is to detach
growing prosperity from the over-exploitation of virgin natural
resources. We are used to living in a single-use economy, where
goods are manufactured from raw materials, sold in the largest
possible quantities and eventually discarded. This model no longer
works, since natural resources on our Mother Earth are finite...
Remember the seriousness of WATER.

In the Circular Economy, products are Shared, with Services being
purchased rather than Goods. Materials are reused several times over,
and products are designed to be long-lasting. With this concept,

based on the 5Rs principle that we are familiar with: Return, Repair,
Refurbish, Redesign and Reuse, minimum waste occurs.

In many public discussions, the Circular Economy is only about
recycling and reuse, but that’s just the first step. Life of a product
in a Circular Economy starts from the design stage - to production
process - to customers’ use - to the 5Rs principle. And the whole
manufacturing chain must be lean and green, while the product
durable and easily recyclable.

Really, there is not much uniqueness about Circular Economy
activities. They were practiced in pre-modern times, because
they made financial sense. Products were shared and reused
many times as a matter of course. It just wasn’t known as the Circular
Economy. Today, these practices, combined with digital platforms
and new technologies, will enable more and more sharing, and
more and more “re-materialing”. Circularity applied to materials
is similar to what is required for water.

Waste in fuel, cars, and roads caused by automobile transportation

Productive use
0.8% looking for parking

0.5% sitting in

congestion| 2.6% driving

Energy flow through a combustion engine

Energy used to
move the person

Inertia
Aerodynamics

Rolling resistance

The typical American car

spends 96% of its time parked

Auxiliary power

Transmission
losses

86% of fuel
never
reaches the
wheels

Engine losses

An American road reaches peak throughput only 5% of the time...

And even then, it is only 10% covered with cars.

Source: Resource Revolution/Stefan Heck and Matt Rogers

Do you know that there are about 300,000 items in an average
American home? And it will not be surprising, if an enormous
amount of waste follows. A typical American car spends only 4%
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of its time on the road, 96% parked. An American road reaches peak
throughput only 5% of the time; and 86% of fuel in a car never
reaches the wheels. What a WASTE! and INEFFICIENCY.



To fix these wastes and inefficiencies, the business model has
to change from owning to renting, from being idle to being shared.
This creates enormous savings: savings in materials, time, cost, etc.
Manufacturers can look into their stocks of raw materials, parts
and equipments. They will be shocked at the quantity of unused raw
materials, idle units and parts. Could these be shared or rented?

And listen to this... Half of all food produced in the world goes wasted,
but millions go hungry. 8 million in the UK go hungry every year. The global
wasted food takes an equivalent of one China to produce each year.
And, therefore, think of the amount of methane that is emitted when
this food waste rots. And methane is 23 times as potent as carbon
dioxide in its greenhouse gas effect. There goes the 2°C cap of earth’s
temperature rise. Forget about the 1.5°C from the Paris Agreement.

I think the time has come for the world and specifically for countries
like ours, Thailand, to create ambitious circular economy markets,
which encourage investment and the creation of new solutions.
We must aspire to having a roadmap - an action plan to enable
the country to reap the prosperity from circular economy activities.

| was recently at a World Circular Economy Forum in Helsinki and learnt
that Finland announced the world’s first circular economy roadmap
in September 2016. Quite recent relatively! Nine other EU countries
have now drawn up similar action plans since then. If we start today,
we are not too far behind. If we seriously start to draw up a circular
economy roadmap today, we will be able to create prosperity and
well-being for our people —with less resources exploited, less waste, and
a hope of keeping our world temperature rising less than 2°C.

Challenges & barr|ers to Clrcular Economy

But there remain many challenges and barriers. The list is long.
First and foremost is political will to put Circular Economy on
the national agenda foreseen by a high-enough level authority -
to insist that Circular Economy practices be a basis for future
investments.
legalize many activities. Then, there is collaboration among parties
in the supply chain, which is vital, because a Circular Economy

Reduce the barriers that require legislation to

S0, let me conclude here —but with a note of caution of a misconception...

A subject that will be most discussed everywhere concerning
the Circular Economy is plastic waste. This is because plastics
poke you in the eyes; but you cannot do without it. The misconception
is that recycled plastics are not suitable for food packaging. But
the fact is when plastic wastes undergo chemical processes,
new products are produced and are suitable for new uses even
forfood—if designed for such use. We must be open-minded and
less biased about plastics to move forward.

T -wipg,;v-,u
ro duc

Widr
And morer...

cannot be successful in isolation. Funding is a must, while
the right pricing of recycled materials is necessary — since
in a circular economy, primary material will decrease and
second-hand material will increase. | truly believe that a key
challenge in accelerating a more comprehensive Circular
Economy lies in creating Economic Incentives to drive the use

of recycled materials.

And the urgency is to act NOW. What is stopping us from going
forward with the Circular Economy? JUST DO IT!

And being a woman, please let me have the last of the last words and
it is this... that: “The failures of incumbent companies or governments
to capture the benefits of disruptive innovations are a result of
not bad managers or bad governments, but of good managers and
good governments practicing what they have done best.”

Thank you.
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aws &

Enforcement

of Personal Data
Protection Laws

Tilleke & Gibbins'

The Personal Data Protection Act B.E. 2562 (2019) (“PDPA”)
aims to protect the privacy of personal data that can be
used to either directly or indirectly identify particular
individuals (exclusive of the deceased). The PDPA inevitably
affects entities and businesses across all sectors
in Thailand, including energy.

Background on the POPA

The PDPA is the key regulation aimed to protect personal
data by setting out criteria, procedures and conditions for
compliance by a person/entity (“data controller”) who/which
has the power and duty to determine the manner in which
personal data are collected, used or disclosed. Its main
principles prescribe that personal data be processed on
a legal basis and that their retention be suitably safeguarded.

The PDPA was published in the Royal Thai Government
Gazette on 27 May 2019. Provisions of the PDPA that
became effective immediately concern the appointment
of the Personal Data Protection Commission (“PDPC”)
and the establishment of the Office of the Personal
Data Protection Commission. Other provisions, such as
the collection of personal data, the usage or disclosure
of personal data, the rights of data subjects, as well as
penalties, are to take effect one year thereafter - to
facilitate entities and businesses in their preparations
for the PDPA adherence. The PDPA, in principle, became
effective on 27 May 2020.

1

and Teelada Rujirawanichtep (teelada.r@tilleke.com)
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Nevertheless, on 21 May 2020, the “Royal Decree Prescribing
Entities and Businesses That Are Exempted from the Personal
Data Protection Act B.E. 2562 B.E. 2563” (2020) (“Royal Decree”)
was enacted to temporarily postpone the enforcement of
the PDPA for certain entities and businesses (including energy)
from 27 May 2020 until 31 May 2021. That is, such entities and
businesses will be subject to the PDPA from 1 June 2021
onwards.

Entities/Businesses Exempted from the POPA
under the Royal Decree

The PDPA sets out criteria, procedures and conditions for
the data controllers, both public and private entities/businesses,
nationwide to strictly comply with the law. Such compliance
entails numerous intricate details and requires the use of
advanced technology to effectively protect the personal
data —in coherence with the law’s intention. Scores of data
controllers nationwide were not ready to abide by the PDPA.

22 entities and businesses are, hence, temporarily exempted
from the PDPA. Theyinclude: (1) government agencies;
(2) foreign government agencies and international organizations;
(3) foundations, associations, religious organizations, and
non-profit organizations; (4) agriculture; (5) industry; (6) commerce;
(7) medicine and public health; (8) energy, steam, water, and
waste disposal and related business; (9) construction; (10) repair
and maintenance; (11) transportation, logistics, and warehouse;
(12) tourism; (13) communications, telecommunications, computers,
and digital; (14) finance, banking, and insurance; (15) real
estates; (16) professional practice; (17) management and
support service; (18) science and technology, academia, social
welfare, and arts; (19) education; (20) entertainment and
recreation; (21) security service; and (22) household business
and community enterprises with unspecified activities.

Albeit the temporary PDPA exemption, the data controllers
under these 22 entities and businesses, as prescribed by
the Royal Decree, must still implement security protection
measures for personal data retention in accordance with
the standards set by the Ministry of Digital Economy and
Society (“MDES”).

Therefore, even though the energy business is not currently
under the enforcement of the PDPA due to the Royal Decree’s
exemption, it is imperative that energy business operators,
alias data controllers, continue to closely observe security
protection standards issued by MDES in the future - to ensure
full compliance with the regulations.
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Debater
ENTP-A / ENTP-T
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INTI-A 7 INTJ-T

Imaginative and strategic
thinkers with a plan for
everything

Advocate
INF-A / INFI-T

Quiet and mystical, yet very
inspiring and tireless idealists

Logistician
ISTIA / ISTI-T

Practical and fact-minded
individuals, whose reliability
cannot be doubted

Virtuoso
ISTP-A / ISTP-T

Bold and practical
experimenters, masters of
all kinds of tools

Innovative inventors with
an unguenchable thirst for
knowledge

Mediator
INFP-A / INFP-T

Poetic, kind and altruistic
people, always eager to
helo a good cause

Defender
ISF-A / ISF-T

Very dedicated and warm
protectors, always ready to
defend their loved one

Adventurer
ISFP-A / ISFP-T

Flexible and charming artists
always ready to explore and
experience something new

ENT-A / ENTJ-T

Bold, imaginative and
strong-wiled leaders, always
finding a way or making one

Protagonist
ENF-A / ENF-T

Charismatic and inspiring
leaders, able to mesmerize
their listeners

Executive
EST-A /EST-T

Excellent administrators
unsurpassed at managing
things or people

Entrepreneur
ESTP-A / ESTP-T

Smart, energetic and very
perceptive people, who truly
enjoy living on the edge

Smart and curious thinkers
who cannot resist
an intellectual challenge

Campaigner
ENFP-A / ENFP-T

Enthusiastic, creative and
sociable free spirits, who can
always find a reason to smile

Consul
ESH-A / ESH-T

Extraordinarily caring, social
and popular people, always
eager to help

Entertainer
ESFP-A / ESFPT

Spontaneous, energetic
and enthusiastic people - life
is never boring around them
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Y TechnipFMC

Sustainable
chemistry

We design and implement processes from renewable sources and
provide circular solutions for the generation of safe and recyclable
products requested by industry and society.

Whether it's work on Neste's biofuels plant in Singapore, the link
up with Clariant for the 2G bioethanol plant, or the Carbios PET
recycling demonstration project, we have solutions and
proprietary technologies for sustainable and recyclable products.

Learn more.
TechnipFMC.com

TechnipFMC Thailand

20th Floor, Suntowers Building A

123 Vibhavadee-Rangsit Road, Jomphon
Jatujak, Bangkok 10900 Thailand

+66 (0) 2617 7939
waritnan.boonprawat@technipfmc.com




Vinythai Synergizes with
State Railway of Thailand
and Kiattana Transport
to Launch Pilot Project
of Train Transportation

for Salt

Salnowidnniaonissniw
uKous:inAlng ua:
nosasuivudo 1Waad
Tasomisunsaouudoinaanosniw

Mr. Hiroaki Sano. Managing Director of Vinythai Plc.,

and Mr. Takun Indarachome, Director of Traffic Operation
Department & Acting Director of Freight Service Department,
State Railway of Thailand, were graciously invited by
Mr. Cherdkiat Monsereenusorn, Chairman of Kiattana
Transport Pcl. To join a celebration ceremony of success
in the pilot project of railway transportation for salt,
the raw material of Vinythai's products, from Ban Kradon
Station. Nakhon Ratchasima province, fo Map Ta Phut
Industrial Estate, Rayong province.

“The railway system is not only providing efficient bulk
fransportation. but also transport with safety and alleviating
fraffic congestion in communities. Vinythai always works
collaboratively with government sector and business
partners for a sustainable growth of the Thaieconomy, ”

said Mr. Hiroaki Sano.

'. VINYTHAI

AGC Group

From left: Mr. Cherdkiat Monsereenusorn and Ms. Mintra
Monsereenusorn, Chairman and Managing Director respectively
of Kiattana Transport: Mr. Takun Indarachome, Director of
Traffic Operation Department & Acting Director of Freight
Service Department. State Railway of Thailand: and
Mr. Hiroaki Sano. Managing Director of Vinythai
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