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Among the many aspirations of PTT Global Chemical Public Company Limited lies our dedication to the

adoption of the wise words of His Late Majesty King Bhumibol Adulyadej. We have adopted the principles

of the Philosophy of Sufficiency Economy in our operations. His Late Majesty’s philosophy is guidance for

the people of Thailand regardless of their social standing. It steers us towards the middle path, the path of

sufficiency, which is comprised of moderation, reasonableness and self-immunity based on conditions of
knowledge and virtue.
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CONSTANT SELF-IMPROVEMENT
AND PERSEVERANCE
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MODERATION
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RISKS MANAGEMENT,

CONTINUOUS QUALITY IMPROVEMENT
OPTIMIZATION OF AND INCREASE RESILIENT
NATURAL RESOURCES TO CONTINUOUSLY
USAGES HAS MADE PTTGC REASONABLENESS MAINTAINING
WHO WE ARE TODAY inawa PROFITABILITY.
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KNOWLEDGE ETHICS
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WE HAVE BECOME A ROBUST ORGANIZATION. GC SPIRIT / 4 CORE BEHAVIORS CULTURE
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MODERATION
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Bl
ECONOMIC

Medium- and long-term plan / Risk
management / SWOT analysis / BSC
and risk monitoring

Sustainable investment: Financial ratio
i.e. Debt-to-equity ratio / Internal rate of
return / DJSI guidelines / UNPRI

SOCIAL
Stakeholder expectation / Social
satisfaction survey

ENVIRONMENT

GHG reduction / Eco-efficiency / Life
Cycle Assessment / 3Rs / Green
procurement / Green process and
product / Responsible care / Circular
Economy
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REASONABLENESS
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ECONOMIC

Core uplift, expansion and organic
growth

Clear vision of growth strategy

SOCIAL

Country benefiting: contribution of Thai
petrochemical industry to economy =
6 percent

ENVIRONMENT

18t quartile performance in operational
excellence i.e. energy efficiency Green
strategy i.e. Bio-chemicals / Bioplastics /
Biodiesel
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RISK MANAGEMENT
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ECONOMIC
Business Continuity Plan [BCP]

Preparedness and crisis management

SOCIAL
UN Global Compact LEAD level / United
Nations Environmental Program / etc.

License to operate / Community
development / Employee volunteer /
Stakeholder engagement / etc.

ENVIRONMENT
Clean Development Mechanism /
CDP/ etc.
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To realize all of this, there are fundamental requirements, which are knowledge and ethics. We can
never stop learning, gaining more experience. We also need to foster an organizational culture
of sharing, transparency and commitment to the greater good.
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Creating Chemistry Innovation for a Healthy and

Sustainable Future

SUSTAINABILITY POLICY

- '

e

At PTTGC, we understand sustainability as conducting our business
with consideration of all three pillars - economy, social and the

environment - in all that we do. We believe that a balance can be achieved
if we remain focus and open to new innovations and concepts.

ulour9nNIsUSHISIANISADIUEIEIU

GAAAIAIAAIATs

USEN Wik Inauaa 1IADADA $7MAA (UMBU) [031MSANITUSSAROEWEIEU
Fn0u:Aoswasnunlu 3 Us:iiunan Taiin 1Fsugne AU na:auondou
Tunnq Avn1sAusENY AtunTs InsusEnd Bodirowauna

"ﬁ' E?,

Ko

WEALTHY
ECONOMY

We aim to grow our company through
the adoption of sustainable principles
in our daily business practices. We seek
to achieve this through the incorporation
of innovation - both strategically and
operationally - to achieve sustainable
business growth.
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WELL-BEING
SOCIETY

As a global company, we are committed
to continue embracing the principles of
UN Global Compact LEAD level, which
we will continuously seek to integrate into
every area of our operations - creating
value and contributing to our stakeholders
and the world around us.
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BETTER
ENVIRONMENT

We value our place in the environment
and seek to assure of corporate responsibility
by driving change for the betterment of
our environment through our operations
and that of our supply chain. We believe
the drive for innovation will help us deliver
better products to our customers and
reduce our impact on the environment
throughout the supply chain.
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In line with PTTGC’s our vision to be “A Leading Chemical Company for Better Living” and PTTGC’s mission of sustainable
growth, this sustainability policy forms the first part of our sustainability framework, which we will seek to deliver a better
tomorrow to our stakeholders, through our management and employees.
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SUSTAINABLE
DEVELOPMENT

At present, sustainability practice is no longer an option,
but it has become a substantial issue that all sectors must
execute according to the strategic plan and continuously
report, in order to achieve the 2030 Agenda for Sustainable
Development.

As a member of UN Global Compact LEAD and to align
its efforts with Sustainable Development Goals, PTTGC
commits to operate the business with responsibility, improve
quality of life and protect the environment. In addition,
PTTGC is planning to accelerate its work in various aspects
with UN Global Compact, for instance in 2018 PTTGC will
join the UN Global Compact Action Platforms.

« Zero Waste to Landfill

» Plastic Flapped Sack Project

+ Huai Ma Haad Project

Circular Economy
Upcycling the Oceans,
Thailand Project
InnoPlus Water Tank
Project
» Thailand Voluntary &
Emission Trading
Scheme

» Bio-Economy

PTTGC’s FOCUS
4 MAJOR SDGs

2 SUPPORTING SDGs

G{ALS
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the 2030 Agenda for Sustainable Development

Tughuzitudve uaandnves UN Global Compact LEAD
UFEnY FeldanifiugsiasieanusuAnvey deinmnamnm
Firvesdenu waruntlosdsuandos enswannilaenado
ffu Sustainable Development Goals WonAl U Siukums
flazaniueuganiu UN Global Compact Tughudu «q athe
fouilos 19U nMsdngan Action Platforms Tull 2561 udu

» Luffala Project
» Community Chef

» VOCs Reduction Project

« Green Tumaround
Management Project

« Orthosis Project

Project

Center
« KVIS/VISTEC

« Personal Development
for Petrochemical Industry

« Phytochemistry Learning

DECENT WORK AND
ECONONICGROWTH

o

« QMAX Catalyst
Replacement Project

« Changing Absorbent Type
at the Parex Unit Project

« Water Innovation

» Personal Development for
Petrochemical Industry Project
» KVIS /VISTEC

« Luffala Project

More detail can be found on www.pttgcgroup.com/en/sustainability/pttgc-and-the-sustainable-development-goals
%’wﬂmﬁmﬁmmmiﬂﬁﬂmmﬁﬁ www.pttgcgroup.com,/th/sustainability/pttgc-and-the-sustainable-development-goals



SUSTAINABILITY IN FOCUS
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Financial Capital
as the pool of funds
available to an orgag@@"n*“

Intellectual Capital
is intangibles that provide
competitive advantage.
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Social and Relationship Capital
is the stock Qf resources greated
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In 2017, PTTGC was ranked in the Top 10 companies in DJSI
under the ‘Chemicals Sector’ for the 5™ consecutive year.
PTTGC was ranked the 3" (scoring the highest and ranked the 1%t in social dimension)
amongst the companies in the Chemicals Sector.
This outstanding achievement reflects on the accomplishment
of all stakeholder groups of PTTGC
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AR Code electronic version installed, “PTTGC CODE” Application can be downloaded from App Store or Play Store to display AR Code. E
INTEGRATED SUSTAINABILITY REPORT 2017 at Cover, Sustainability in Focus (Page 4), and Award and Recognitions (Page 16)
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GRI 102-45, GRI 102-50, GRI 102-51, GRI 102-52, GRI 102-53, GRI 102-54, GRI 102-55, GRI 102-56
ABOUT THIS REPORT
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REPORTING GUIDELINES

PTT Global Chemical Public Company Limited (PTTGC)
prepares a Sustainability Report on annual basis, in order
to communicate sustainability strategies, management
processes and performance of the issues that are
significant to PTTGC and its stakeholders. This is the
second consecutive year that PTTGC has prepared
the Integrated Sustainability Report (ISR) in accordance
to the Integrated Reporting Framework (IR) of the
International Integrated Reporting Council (IIRC) and
also in compliance with the Global Reporting Initiative
(GRI) Standards, “Core” Option. Additional indicators
for companies in the Oil and Gas Sector Disclosure
have also been included. The disclosure of important
issues (GRI 102-40, GRI 102-42 to 102-49 and GRI 103-1)
have been reviewed and verified for transparency,
completeness and accuracy by the GRI Materiality
Disclosure Service, which are presented on page
182-187.

The reporting scope of this report covers the companies
under PTTGC group, where PTTGC holds greater
than 50 percent of the shares and has operational
control. It also includes material issues related to
internal and external business operations that impact
to all stakeholders. More detail can be referenced
from the PTTGC’s Annual Report 2017 and website:
www.pttgcgroup.com

The contents of the Integrated Sustainability Report
2017 focus on sustainability issues that stakeholders
from all sectors have given priority to and link to
PTTGC’s business strategies, which consist of Sustain
Core Strategy, Accelerate Growth Levers Strategy,
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Balance Business with Sustainability Strategy
and Strengthen Enablers Strategy. Sustainability
implementations encouraging business strategies are
detailed in this report, which consists of four main
chapters including:

Sustainable Returns,

o
¢
O
%

The reporting period covers from January 1°, 2017
to December 31°, 2017.

Care and Measurable Benefit,

Innovative Products and Services,

Happy and Safe Workplace.

As a participant of the United Nations Global Compact,
LEAD Level, PTTGC has prepared a Communication
on Progress (COP) in compliance with the ten Principles
and the 21 criteria of the UN Global Compact, which
is presented on page 180. Furthermore, various projects
implementation to support the achievement of the
Sustainability Development Goals (SDGs) have been
described in this report.
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This report can be downloaded here:
aunsnaoulnansioviuadudlnn:

http://www.pttgcgroup.com/en/reports/integrated-sustainability-reports

http://www.pttgcgroup.com/th/reports/integrated-sustainability-reports

Contact Information ¢R! 10253

For more information please contact:

Sustainability Management Department,
PTT Global Chemical Public Company Limited.
Head Office, 555/1 Energy Complex, Building A,

14™_18" Floor, Vibhavadi Rangsit Road, Chatuchak,

Chatuchak, Bangkok 10900
http://www.pttgcgroup.com/en/contact-us/form
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http://www.pttgcgroup.com/th/contact-us/form

Integrated Sustainability Report 2017
PTT Global Chemical Public Company Limited



HIGHLIGHT OUTLOOK
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SUSTAIN CORE

Monitor performance of Corporate Governance System of
companies in PTTGC Group by 100 percent in 2018
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Establish the Customer Solution Center in 2018 to deliver
innovative products to customers

Jaey Customer Solution Center Tull 2561 WodsuoU
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Encourage first tier critical suppliers to continuously
self-evaluate their environmental, social, and corporate
governance performances
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Corporate Governance Systems and Grievance Mechanism
System must receive external verification by 2018
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Generate revenue to PTTGC with a total 59,000 Million

THB in 2024
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BALANCE BUSINESS
WITH SUSTAINABILITY

Carry out human rights impact assessment with all
stakeholder groups
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Reduce the Energy Index by ten percent by 2020 compared
to the base year (2012)
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To be certified for 1% quartile in energy efficiency performances
at an international level for all factories by 2020
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Implement and complete the first Corporate Social Value
project by 2018
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Reduce wastes intensity by ten percent by 2023 compared
to the base year (2013)
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Reduce water consumption intensity by ten percent by 2023
compared to the base year (2013)
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Reduce greenhouse gas emissions scope 1 and 2 by ten
percent by 2022 compared to the base year (2012), based on
BAUs and Reduce greenhouse gas intensity (scope 1 and 2)
by 52 percent by 2050 compared to the base year (2012)
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1 way 2) avsevay 52 Tul 2593 Lﬁ@LﬂUUﬁUﬂi’m 2555

Implement environmental project to be in compliance
with the Circular Economy Concept
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PTTGC has set both short-term and long-term corporate targets that are in line with the company’s business
strategies as well as regularly monitor, review, and evaluate business operation performances to meet the targets
and to enable sustainable growth in the economic, social, and environmental dimensions.

UFEne WdimuadmsneesAnaivlussasduuasssuzen fiflanuaenadosiunagnsuesuigny wieuvfinshinnix
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ACCELERATE STRENGTHEN

GROWTH LEVERS ENABLERS

e From 2018 to 2026, PTTGC will implement in accordance e Set the environment and occupational health and safety
to the innovation management plans for the future to academy in organization
create advanced quality materials, clean and environmentally A%19ALE NATNNT IS S UL E LAY LIRS 01 B1T0uNsTY LAY
friendly technology, and materials that promote good health mqu{ja@@ﬁﬂiumﬁm )

il e In 2020 PTTGC will be recognized as the most admired

Tul 2561 fiv 2569 ﬁhLﬁjumumuLqum%miU%mﬁmmi‘ company in attracting talented personal
fuuinnssugeunan wWeadvassdiantuge waluladi
averauaziiudnsrodouindon uazianioladuaiie
guamuazansdueyintu
e From 2018 to 2021, PTTGC will
e Integrate the concept of Eco-design during
product design and development
e Evaluate Carbon Footprint of Product and Carbon

Tud 2563 3w Idsunisdndusiuliiuuiuny fynana
mvuaaamm’wmumnﬁqm

e Expand employee talent pool, including domestic and
international, by 25 percent by 2020
YINgNYAIINTATAINAINNTAgIveIUTINY Voluuas
AvUseina TsSeuas 25 nulul 2563

e In 2020 PTTGC’s Human Capital Return on Investment
(HCROI) will be higher than the chemicals sector benchmark

Footprint Reduction label
e Cooperate with stakeholders with regards to

products stewardship T 2563 Human Capital Return on Investment (HCROI) ¥89
e Conduct Life Cycle Assessment, Life Cycle Cost, Usune fengendinaidSuuifisu HCROI Yo9ngugenwnssu
Product Eco-efficiency LA
1wl 2561 fvl 2564 U3ENaY e PTTGC will become a “Zero Accident Organization”
o Uszyndilduuifn Eco-design Tuniseenuuu Ui aufiuasdnsiiustrannatsme
LATWAILNERSTEW ) '

o Usziflunnsusunaniuvindadusitazaainanlanfeu

o AF19AUIINTOFIUAMNTURATOUNAAS U
ugfidquleidy

o ALHIUIUFIY Life Cycle Assessment, Life Cycle Cost,
Product Eco-efficiency
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AWARDS AND RECOGNITIONS
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INTERNATIONAL | |

AWARDS !
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o —a

f’ﬁ“i’sﬁ Global Compact

PARTICIPANT

UN Global
Compact LEAD

PTTGC strives to conduct
the business in accordance
with the principles of UN
Global Compact LEAD,

to continuously be the
sustainable role model
organization as well as to
support the achievement
of the 17 Sustainable
Development Goals.

MEMBER OF

Dow Jones

Sustainability Indices
In Collaboration with Rah Me

Dow Jones
Sustainability
Indices

PTTGC is ranked as the third
place in Dow Jones
Sustainability Indices (DJSI)
in the Chemicals Sector for
the fifth consecutive year.

ecoYadis Ecovadis
ST PTTGC has won gold-level recognition
with 72 score for its ESG programs

Sustainalytics
PTTGC was ranked the fourth from

100 companies in Asia

ICIS Top 40 Power Players
President & CEO of PTTGC was ranked
the 22™

ICIS Top 100
PTTGC was ranked at the 35% in the 2017

ICIS Top 100 global chemical companies

$109UAWGITUILLYSUINTS Us:910 2560
usuNn Wi [nauaa Indaoa 31Mn (UKBUL)

FTSE4Good

FTSE4Good
Index

PTTGC's evaluation score
from FTSE4Good Index was
75 percent, which
demonstrated that PTTGC
is operating business with
environmental, social
responsibility, and good
governance, as well as
creating trust among
international investors.

NEREE R

EEEREEE

N'CDP

DISCLOSURE INSIGHT ACTION

CARBON
DISCLOSURE
PROJECT

PTTGC was recognized at
the A List by CDP for both
climate and water for the
third consecutive year.

drR> Integrated Sustainability Report

NETWORK

PTTGC is the first company in Thailand to

prepared Integrated Sustainability Report

¥, o
AstpiLEn
R
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7" ASIAN Excellence Award 2017
PTTGC’s received three awards, included
Asia's Best CEO, Best Investor Relations Professional

and Best Investor Relations Company

IR Magazine Awards &
Conference - South East Asia 2017

mMasazire

PTTGC received Best in Sector-Materials and

Most Progress in Investor Relation Awards (IR)

sl

Sore - e
\%,-?nnf;.‘-\/

The Asset Awards 2017
PTTGC received Platinum Award for its ESG
implementation



A support from all stakeholders is an important influence for PTTGC to constantly make positive

change in economic, environment and social. In 2017, PTTGC is proud to be recognized by
leading organizations from around the world.

' NATIONAL
'. AWARDS

reen Indusiry

© NS:SIVYUAHNSSY

THE PRIME SET INTEGRITY GREEN INDUSTRY
MINISTER'S SUSTAINABILITY AWARDS LEVEL 5 AWARD
INDUSTRY AWARD AWARDS

PTTGC branch 2 was awarded
with The Prime Minister's
Industry Award in Excellence
level. This success is a result
of our intention to develop
business to become the

role model in Thai industry.
Additionally, TOCGC received
an outstanding awards in safety
and logistic management, while
GGC received an outstanding

PTTGC received Sustainability
Awards of Honor 2017.

This award was specially
given to listed companies
that have been awarded
with Best Sustainability
Awards for more than

three years, consecutively.

PTTGC received the
complimentary award of
NACC Integrity Awards 2017
from the Office of the
National Anti-Corruption
Commission (NACC).

The award reflected that
PTTGC has been conducted
its business with good
corporate governance,

and social responsibility.

PTTGC Group has been
certified with Green Industry
at the highest level.

The awards recognized our
intention to cascade 2E1S
awareness to our
stakeholders.

award in quality management.

=

.,
=

CSR-DIW 2017
14 branches of PTTGC received CSR-DIW
Continuous Awards 2017

Thailand's Private Sector Collective
Action Coalition Against Corruption: SRR
CAC Certification

PTTGC received the renewed certification

of Thailand’s Private Sector Collective Action

E Thailand Quality Class 2017
Coalition Against Corruption

PTTGC is one of seven Thai good quality
[ organizations that meet the qualifications

Y SET Innovation Awards

Thailand ICT Excellence Award
) PTTGC's Downgauging for Flexible CT

ASET Packacing Fl ved u——— EXCELLENCE PTTGC received Thailand ICT Excellence
e ackaging riim recetved an Lutstanding Award 2017 in Core Process Improvermnent
Company Innovation Award. :
Projects category
(® . -
Rg: Sustainability Report Awards ; Gold Star and Green Star Flag Awards

PTTGC received Sustainability Awards 2017 H

fw.m.,-%
) ) @g 11 plants of PTTGC Group received
in Outstanding category ‘t%___M.,e Gold Star Flag Award

Thailand Sustainability Investment Awards
PTTGC was listed in the Thailand Sustainability
Investment (THIS)

Thailand's Top Corporate Brand Value Award
PTTGC's brand value ranked the first in the
petrochemicals and chemicals business for

Thailand Labor Management Excellence the fifth consecutive year.

Awards 2017
PTTGC received Thailand Labor Management
Excellence Awards 2017

Thailand Energy Awards
PTTGC branch 6 and branch 12 received
“Thailand Energy Awards” (Control Factory)

Integrated Sustainability Report 2017
PTT Global Chemical Public Company Limited
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gvé;,ﬁ Global Compact

PARTICIPANT

UN Global
Compact LEAD

U3Ev Ldshifiugsians
\niusigegavesdonnaslan
usheanusyaed e
vAnsFuLUUAMIANH SoEu
atsaiios wavatiuayu
msussgulmanemswan

d&
ViU 17 Ysenns

MEMBER OF

Dow Jones
Sustainability Indices
In Collaboration with RobecaSAM &

Dow Jones
Sustalnabiliity
Indices

Ui I#Sunseiaiden
Tianeglususiun 3 Tudvd
Asdaduesnlaud
(Dow Jones Sustainability
Indices #38 DJSI)

ngu Chemicals Sector
Us¥snT 2560 Aeoidlov

FTSE4AGood

FTSE4Good
Index
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NN FTSE4Good Index
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NCDP

DISCLOSURE INSIGHT ACTION

CARBON
DISCLOSURE
PROJECT

ViEi lesunisindusiu
Teylu A List siuns
Wasy wavamwail ummﬂ
waznsvImsinmsih
Ty COP (Judf 3
Ansiou

4 Yoo o
mwmauu‘lmtnunaw_m

P L
Judn s yhlan
eco%adis Ecovadis R Integrated Sustainability Report
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International Integrated Reporting Council (IIRC)
ﬂﬂﬁ%‘g’é Sustainalytics A \s'\\\ e 7" ASIAN Excellence Award 2017
v viun Iesunsdaduduletlu m,ﬂxcmm Uity 16 3 519%a 1dur s193a Asia’s Best
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JUAUN 4 910 100 UTWVINILDLRY /c)—\ CEO, Best Investor Relations Professional wag
Best Investor Relations Company
‘ IC I S ICIS Top 40 Power Players IR Magazine Awards &
UsgsmudmihAvimsiasnssums Conference - South East Asia 2017
gaansTugjvesuidny 1isudaden mEgazie U3t 105us19da Best in Sector-Materials uag

(ST |
Tvidnousiun 22 Most Progress In Investor Relation (IR)

ICIS Top 100
u3uw 1isumsdadududt 35 9an 100
usndulugsiotlssiadives ICIS

The Asset Awards 2017
U3ty 105u5193a Platinum Award for ESG

‘ICIS
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THE PRIME
MINISTER'S
INDUSTRY AWARD
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Minister's Industry Award
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A MESSAGE FROM OUR CHAIRMAN AND

PRESIDENT & CEO
dns91nUs:=s1unssuNAs las

Us=s1u191nunnusKisia=NSsuNIsSyINNSsinoy
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2017 was another year full of changes and new
challenges for PTT Global Chemical Public Company
Limited (PTTGC), and the Company has continued
to face them all with a sustainable development
approach that appropriately responds to stakeholders’
demands and constantly evolves to meet international
sustainability standards. Through this commitment
towards sustainability, PTTGC has achieved an excellent
year of business performance, and ended the year with
the highest revenue recorded since the establishment
of the Company six years ago.

Significant material issues have been prioritized
according to PTTGC’s materiality, including but not
limited to environmental and natural resource
responsibility, water management, waste management,
climate change mitigation, the development of
environmentally-friendly products that meet the best
standards, and research and innovation. To best manage
these issues, PTTGC has put in place sustainability
overseeing boards, working committees, and specific
functions for each issue that all work under the
leadership of the Company’s Board of Directors,
Corporate Governance Committee, and Sustainable
Development Committee.

U 2560 vinunarensidsuutasuazaiiusiiniy
U3 W7 Tnavea wdinea 91dn (ww) Seavdnii
nsALdugsAImNLUIMeATTRILIeE 9 TuaEg
\AIATH auovnauAINsieINIsveyHduldiduetig
auna TvtaUszyndldumsganasiunnudedy
vovlan denaliifinauszneunsiudeunsedoadalng
vouseldgoaniuseu 6 9 uuddedoustme

Ussiiufifanuddydnsuniswanied 19898 uvey
viun Iigndndusuaudfny iel¥aonndesiu
anunsaliazanuiulusuian (Materiality) Lo
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TaaA1T9feA IwIndon warn193dawmuInTangI
s Fousuny SAnensInns wasAneyiney 59udy
nwusUAngeunaniuwdazUseiiu Aeldnisindu
ALAYDIAMLNTIHNITUTENY ABIEATIHANTAAUGLA
AANNT WALANILNTTHANTNITNLIBEN9T S
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With a proven track record as a global sustainability
leader in the business world, PTTGC is determined to
fulfill its critical role as a supporter of global sustainability
and the Sustainable Development Goals (SDGs). The
Company has publically committed to aligning its
performance with the highest possible international
standards or the United Nations Global Compact LEAD
Level to express and act upon its belief that a business
growth that is stable, successful, and of the best
quality is grounded on a balance and integration of
sustainability in all dimensions (Economic - Environment -
Social, 2E1S).

As a result of PTTGC’s determination and commitment
in sustainable practices, the Company has maintained
its position as a global leader in sustainability again
this year. PTTGC has been ranked as one of the top
ten Dow Jones Sustainability Indices (DJSI) scorers
for the fifth consecutive year, and is the third best
performer in sustainability for the year 2017. The
Company has also been recognized by the Carbon
Disclosure Project, having achieved a score of A-
and applauded as a leader in Climate Strategy and
Water Management. At the national level, PTTGC
was awarded with the Sustainability Award of Honor
by the Stock Exchange of Thailand (SET). This Award is
only given to companies who have previously received
Best Sustainability Awards for three consecutive years.

Tugugesdnsfunvuduanudeduedlan usdne
Wasnwawvayuuazidunalndidalunisduinden
Auefiuveslan %38 Sustainable Development Goals
saufeusznaausnailunsiduguriugoaniy
Jomnavlanuvanuszvmafiseiugeqn n3e United
Nations Global Compact LEAD Level 1W31gUS¥N
aszmiinfidnnsiiulnasfinaunin suay oAy azdoy
ﬁﬁugmmamm‘smﬁmﬁﬁ\imuﬁﬁ (Economic -
Environment - Social, 2E15) Yesaufaduetioaing

HAIINAHEITUANHNWINIIANNGITY denaliuFens
ansnsasnwszruasiuguisiuandsduveslan
sofiovlieduningfl Tavldsunisusefivannduiaay

|
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Feduaiulaud (Dow Jones Sustainability Indices) Tu
526U Top 10 Goidudusu 3 vevlan dewlovdy 5
finsioriu wazldufiniunsuimsdnnsmaasuuas
aquﬁmmmasﬁﬁ (Climate Strategy & Water
Management) fisefu A- 99 Carbon Disclosure Project
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PTTGC remains committed to be a leader in chemicals
product for the better living. The Company aspires to
continue creating and contributing to the betterment
of livelihoods through operating within its vision and
framework of sustainability. It will continue to foster a
company culture of sustainability, also extending this
culture to all businesses of the Group and all stakeholders
throughout the value chain. It is through first achieving
this strong culture of sustainability that PTTGC will be
able to continue supporting sustainable development
in Thailand and for its citizens, act as a role model for
other organizations to learn from, and share lessons
learnt and best practices for all.
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(Mr. Prasert Bunsumpun)
Chairman
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(Mr. Supattanapong Punmeechaow)
President and CEO
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OUR BUSINESS
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O U R B U S I N ESS GRI 102-1 - GRI 102-7, GRI 102-40, GRI 102-42 — GRI 102-49, GRI 130-1, GRI 102-24, GRI 102-16, GRI 102-17
N1SANITUSSNAVOVIST

4

VISION, MISSION AND OUR STRATEGY
SAUNAU WUSNY la:nagnsnNIsAIduIIU

BUSINESS STRATEGY

CORPORATE STRATEGY

Accelerate Growth Balance Business
Levers with Sustainability

OUR STRATEGY IN ACTION

PTTGC delivers the best business performance PTTGC provides superior solutions from
through trustworthiness to create fair and innovative products and services to be
sustainable value for shareholders. the best choice for business partners.

Corporate Tax Strategy Risk and Crisis Product Supply Chain Innovation
Governance and Management Stewardship Management Management
Business Code and Customer
of Conduct (V] 4 Relationship
Management

LEADING
CHEMICAL
COMPANY

FOR BETTER
PTTGC creates a learning LIVING PTTGC engages and integrates

organization and a happy workplace 2 social and environment to
to cultivate proficient workforces @& our business with responsibility
with profound engagement and and care for sustainable
commitment to professional ) A development.
excellence.

19

©

Occupational Labour Practice Human Capital Waste Energy & Climate
Health and Development Management Strategy
Safety and Talent
Attraction & *]
Relations

Corporate Environmental Water
Citizenship and Policy & Management
Philanthropy Management

System

STRENGTHEN ENABLERS

‘ 24 S189IUAGIGUNUUYSTUINIS Us:91U 2560
usuNn WA Inauea IndAoa 911 (UKIBU)



GROWTH
AuUNISIAUIN

To be a leading integrated petrochemicals
and chemicals producer, and to earn a
long-term adjusted EBITDA" of
3,900 million US Dollars by 2024.

d

Wuihdunsndstinsnfivaziaiso
fanunsnaniidonsestvnsuaes Tny
Adjusted EBITDA" sseizenaviodu
3,900 drumsoeyansy Tl 2567

i
i

More details of Vision, Mission, Our Strategy and Goals can be found in the

Annual Report 2017, page 4-5
Remark:

(1) EBITDA stands for Earnings Before Interest, Taxes, Depreciation, and Amortization

(2) ROIC stands for Return on Invested Capital
(3) DJSI stands for Dow Jones Sustainability Indices

GOALS
1JMuNgNISANITUIIU

RETURN ON INVESTMENT
AIUWanoUINUIINNISaINU

To generate returns from operating
business at a leading level of the industrial
groups in the Asia Pacific region and
to be within the 1°% quartile in terms
of ROIC® by 2024.

asonansuunuannseniugsialvey
Tusziufunvesngugaavnssnluginig
wifuuudiin Tavd ROIC? agly 15
quartile Tl 2567

SUSTAINABILITY
AUADUTEU

To be a sustainable leader and continously
listed in the Top 10 for Sustainability
Leadership by DJSI®

WuduuuuesAnsdedy Taolasunisdn
fusuanevilanudediuaniland ©Js)®
Tuseiu Top 10 dewfies

ATOARMINTIIaSTYANNIANYIITLYImT WS nagnsnIsATue I

uazitmugnIanTuuYesUsEnY 1A Tigemuszsnd 2560 mi 45

AUNYING:

(1) EBITDA g/a197n Earnings Before Interest, Taxes, Depreciation, and Amortization

(2) ROIC gou191n Return on Invested Capital
(3) DJSI ¢fau191n Dow Jones Sustainability Indices

OUR BUSINESS

SSNAVOUISI

A

PTT Global Chemical Public Company Limited or
PTTGC is a leading integrated petrochemicals and
refining company in Thailand and Southeast Asia.
PTTGC commands a combined olefins and aromatics
capacity of 9.723 million tons per year with 280,000
barrels per day of crude oil and condensate refining
capacity. PTTGC has eight business units and one
service business unit. PTTGC has production facility
bases in five countries around the world. The main
production facility is in Thailand, with capacity of more
than 95 percent.

More details of PTTGC Business Structure can be found in the Annual Report

of 2017, presented on page 18 and the company’s website
http://www.pttgcgroup.com/en/about/business-structure

U3En W99 Tnavea wndfinea 91iim (i) Wugiadinu
ganetlnsinfiuazmsndunsurvasriviuseiuuszmalny
waznfiniae@unziuoenidosls dn1ssiunisnén
nanduatUlnsnfiansloaiuduareclswindndi 9.723
Susiustol warindsmanduhiufuuaspouauLaNTIY
280,000 U1SLsafD TN BUUTENOUAIY 8 MIugINanan
uae 1 Mihwgsfauins viene Aguniswinlulseme
0 9 Walan 5 Usena Taedidenisndnndnnda
$ouar 95 Tuuszmalny

annsademuneazidonuiviuveslaseaiiegsiavesusvny 167
109 mUsEIT 2560 w1 18 uazFulususung
http://www.pttgcgroup.com/th/about/business-structure
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BUSINESS VALUE CHAIN
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LUBRICANTS
PETROCHEMICALS BIOFUELS

@) Packaging

U VU Y

o) Personal Care

o) Pharmaceutical

o) Automotive

-LPG

- REFORMATE

- LIGHT NAPHTHA
- JET A1

- DIESEL

- FUEL OIL

Potential Product Opportunities
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Germany 1 Operating Site

@ Emery

Olecchemicals

@ USA 4 Operating Sites

® NatureWorks 0 France 1 Operating Site
VencoreX VencorexX
@Emery

{{ Myriant

PTTGC has 25 operations
base in O countries
and exports to 100 countries
in © continents.
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Thailand 1 & Operatin

(‘)Gegtsm. CHEMICAL 65;;”HGVOL
MTscL Venoorex

chemicals
c c C Thai Ethoxylate
A Subsidiary of PTT Global Chemical Company Limited

Thai Tank Terminal

.
Malaysia 1 Operating Site @

Emer

Oleochemlcals

More details can be found in the Annual Report 2017,
http://investor.pttgcgroup.com/ar.html
awsafamuTIwasBIANANIATIE LT 2560
http://investor.pttgcgroup.com/ar.html
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GRI 102-40, GRI 102-42, GRI 102-43, GRI 102-44

STAKEHOLDER ENGAGEMENT

Since each stakeholder group is directly and indirectly important to business operation, so PTTGC has employed
several communication channels to continuously address its stakeholders regarding their issues of interest and to
receive feedbacks and expectations. PTTGC has been integrated stakeholders’ feedbacks and expectations
into decision-making process and business planning.

SHAREHOLDER
STAKEHOLDERS ENGAGEMENT CHANNELS AND FREQUENCY
Shareholder e Annual General Meeting, once a year

e Annual Report / Integrated Sustainability Report
ISSUES OF INTEREST

Improving Business Competitiveness.

e Company visit by shareholders, once a year
o Whistleblower channel

ACTIONS AND RESPONSES e Analyst meetings, quarterly

Conducting business according to regulations, and e Contact through the company secretary

laws set by stock Exchange of Thailand, disclosing e Company’s website:
transparent information and providing feedback http://www.pttgegroup.comy/eny/contact-us/form
channels for shareholders and investors to submit

comments, feedbacks, and file complaints directly.

BUSINESS PARTNER

STAKEHOLDERS
Business Partner

ISSUES OF INTEREST
Operating business with integrity,
transparency and fairness.

ACTIONS AND RESPONSES
Encouraging Code of Business Conduct
with business partners, empowering
partners through supplier audits in
environmental, social, and corporate
governance aspects, participating in
EcoVadis and Supplier Ethical Data
Exchange (SEDEX). Furthermore,
PTTGC has established a responsible
department to provide feedback, give
advice, respond to complaints, etc.

ENGAGEMENT CHANNELS AND

FREQUENCY

® Annual supplier conference, once a year

o Monthly meetings with suppliers

o Supplier audit, once a year

e Vendor registration

o Whistleblower channel

e Company’s website:
http://www.pttgcgroup.com/en/
contact-us/form
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STAKEHOLDERS
Customer

ISSUES OF INTEREST
Obtaining high-quality products and
services at a fair price.

ACTIONS AND RESPONSES
Maintaining quality of products and
services, improving efficiency, and
developing new products and services.
In addition, PTTGC has appointed a
department to provide feedback, to give
advice, and to implement a complaints
system, etc.

ENGAGEMENT CHANNELS AND

FREQUENCY

o Annual customer meeting, once a year

o Customer Service Center

o Customer satisfaction survey, once a year

® Various media channels such as
newsletters and magazines

o Whistleblower channel

o Company’s website:
http://www.pttgcgroup.com/en/
contact-us/form

STAKEHOLDERS
Investor

ISSUES OF INTEREST

Operating business within the interests
of the stakeholders including the direction
of business operations in the future.

ACTIONS AND RESPONSES
Proceeding business operations efficiently,
and up to the standards and expectations
of stakeholder satisfaction.

ENGAGEMENT CHANNELS AND

FREQUENCY

e Joint CSR activities, four times a year

o Analyst meetings, quarterly

o Company’s website:
http://www.pttgcgroup.com/en/
contact-us/form



PTTGC has classified external and internal stakeholders into four main groups: 1) Shareholder, 2) Business Partner,

3) Community, Society and the Environment and 4) Employee. The communication channels and stakeholders’

engagement approaches are different for each group. The details are as follows:

COMMUNITY, SOCIETY AND THE ENVIRONMENT

STAKEHOLDERS
Community, Society and the
Environment

ISSUES OF INTEREST
Impact on community and
society as a result of the
company’s operations.

ACTIONS AND RESPONSES
Consideration of community
and society satisfaction survey
by analyzing their expectations
and interests. Information is
then used for social strategy
formulation, identifying a systematic
monitoring guidance. In addition,
disclosing complete, accurate,
and up-to-date information.

ENGAGEMENT CHANNELS

AND FREQUENCY

e 2,014 community visits

e 85 social and environmental
activities

o Community satisfaction surveys,
once a year

o Whistleblower channel

e Company’s website:
http://www.pttgcgroup.com/
en/contact-us/form

STAKEHOLDERS
Non-Governmental Organization
(NGO)

ISSUES OF INTEREST
Company cooperation with
non-profit organizations.

ACTIONS AND RESPONSES
Communicating company
operations with NGOs and
offering NGOs the opportunity
to provide comments and file
complaints directly to the
company.

ENGAGEMENT CHANNELS

AND FREQUENCY

o Whistleblower channel

e Company’s website:
http://www.pttgcgroup.com/
en/contact-us/form

X

STAKEHOLDERS
Public Sector

ISSUES OF INTEREST
Cooperation of the company
with government operations.

ACTIONS AND RESPONSES
Establishing a responsible
department to coordinate with
governmental agencies in an
appropriate and transparent
manner, as well as strictly
complying with laws related to
business operations.

ENGAGEMENT CHANNELS

AND FREQUENCY

e Join the government network

e Reporting with legal
compliance

e Whistleblower channel

e Company’s website:
http://www.pttgcgroup.com/
en/contact-us/form

EMPLOYEE

STAKEHOLDERS
Employee

ISSUES OF INTEREST

Occupational health and safety, compensation and benefits,

and fair working conditions.

ACTIONS AND RESPONSES

Providing employees the opportunity to provide feedback,
comment, and file complaints directly to executives. This reflects
the company’s focus on labor and human rights according to
principles of the United Nations. PTTGC encourages employee

o

STAKEHOLDERS
Media

ISSUES OF INTEREST
Disclose accurate and
up-to-date information, news
and company’s performance.

ACTIONS AND RESPONSES
Continually follow the news
and incorporate feedbacks in
formulating business directions
towards sustainability.

ENGAGEMENT CHANNELS

AND FREQUENCY

e Implementing communicating
activities with media through
all media channels

e Company visit

e Supporting and participating in
media activities

o Whistleblower channel

e Company’s website:
http://www.pttgcgroup.com/
en/contact-us/form

development, promotes safety and occupational health and
provides compensation and benefits to employees.

ENGAGEMENT CHANNELS AND FREQUENCY
e Various communication channels and the internal online system

o CEO Townhalls, quarterly

e Employee satisfaction and employee engagement survey,

once a year
o Whistleblower channel

o Company’s website: http://www.pttgcgroup.com/en

contact-us/form
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REPORT CONTENT DEFINING
PROCESS & 100 6 102-42, 681 102:56

To evaluate PTTGC’s materiality issues, both internal
and external issues related to business operation,
and expectations of all stakeholder groups have been
taken into consideration by using four stages of Global
Reporting Initiative (GRI)

ns:usunNIsnNIKuAItion
nf‘ssqﬂ‘]f‘u GRI 102-46, GRI 102-42, GRI 102-56

Usine FflefeuseifiuiiiAvatesiunsdiiugsians
muluuazaouen TndeRansanUsuifuiiaonndestu
anueanTsveuiiidmldidunnngy weldlunsuszidu
Useiiuitdfyvousuny Tnsenfondnnismuwuimg
¥09 Global Reporting Initiative (GRI) Standards lag

STEP 1

Vumaun 1

Usenoumiy 4 JURDURan At

IDENTIFICATION OF MATERIAL
ISSUES AND DEFINITION OF THE
REPORTING SCOPE

ldentify material issues that affect the
sustainability of the company, covering
economic, environmental, and social
dimensions, and consider risks and
opportunities of the company’s business
from both internal and external factors
throughout the supply chain. The information
for consideration and decision are as follows:

n1ss:yUs:iaundiAnyia:nnuAvauIve
VOJINISS18IIU

seyUseiufidfeyifinansenusensaiu
gaiaetheiefuvosuieny deasounquluda
fulATugAe Aouanden Lazdean Faude
Ransaundennadvouasloniasogsfiaves
Usene feantadumelunasiiaduaiouen
naenvavldgunu Tnuddeyausenouns
fnsanuazdindula foll

INTERNAL FACTORS
Juduniulu

%

e Strategic direction of the company
AANINAYNSYOIUITEN

e Important risks and opportunities of the company,
including finance, investments, operations, etc.
Ansdssualonafiddyvesuieny Hemednu
MIIW NM5aeU NMsaduey dudiy

e PTTGC Sustainability Framework
ATEUNNTANIWINUAIUANNTITUVDIUTEN

e (Corporate sustainability assessment results e.g. DJSI
when benchmarking with leading global chemicals
companies
HanFUTEIILDIAN T UM TRy 19U DISI
dlefsuiuussnduiduindfusissdulan

e Data collection from multiple channels, both primary
data, such as interviews, surveys, etc., and secondary
data, such as letters, whistleblowers, etc., carried out
by the company’s departments whose responsibilities
are related to the key issues.
mii’mi’mﬁa;&amﬂwmmja\‘imxﬂﬁwwﬂgugﬁ
(Primary Data) 19U n15dunwal N1sviuuvaounIu
Judiy wagnenfsnil (Secondary Data) L 9avsny
Foannun1s5uisousesidun (Whistleblower) 1ugiu
MnvitheuyesuTiny Ainrhisuisveuludiud
\Ayadeeiuuseifiufiddoysng o

e System readiness and personnel competency
mmw%emaﬁiz‘uuLLazﬁﬂﬂmw’uawﬂﬂmﬂs
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EXTERNAL FACTORS
Juvuniouon

e Survey of stakeholder expectations throughout
the value chain

madsanumanisngiiduliidonasaviasldnme
e Material issues that stakeholders are interested in

UssiiudAnyngddmldidvauls

pevetopvent OLIALS

e UN Sustainable Development Goals (SDGs)
msdesusuthmnedmuanudeduveseinis
anusEv1vf

e Global Mega Trend
wwildnvovgsisveslanuaciugnamnssuifoaii

By ndon o INCDP

LelEhraDae win Rebecea e FFSEdGDDCi SIS T AT

w/ SET

The Stk Fuhange ot

MSCI &

e Sustainability assessment results from leading global

sustainability assessment institutes
NaUsziiuANgITuINEnTRUTLIRUAM LSS
JusTAUAINS



STEP 2

PRIORITIZATION OF MATERIAL nsdnanguds:IGundnAry

ISSUES

The prioritization of material issues are
considered based on two aspects as follows:

Yumoun 2

JnarunNdAyvesnsazUssRunidAty
TagRnsauIanevAuszneu 2 Usenis Laua

@, ...

IMPORTANCE e, 0 e,

TO STAKEHOLDERS "‘.. A! l! e

SIGNIFICANCE
TO PTTGC

Stakeholder’s interests that is significant to the selected
issues. The information was obtained from interactions with
stakeholders through the company’s departments, company’s
feedback channels or direct and indirect discussions with
stakeholder groups

Ussifuitgfdnldidelianuaula saiefinadensussiiu
waznsndulavevdiidiuldiduedrefituddey Taolddeya
Alfanmafidwdaniudfidmldidinumhonuesuisne
Wioveenmun1TiantnNAniuYesUTEnY TInivnsasuny
Uszidiuanngfdnilfideialasnensouazneden fifuates
Tnupsoiudfdmlddousdasngs

Significant economic, environmental, and social impacts
which affect business operations

NﬂﬂiyV]‘UV]N‘LIEJﬁ’]ﬂEUYﬂE]ﬂ’ﬁW]LUUS?HQ%S\?U?‘UVW Tudinu
L?ﬁ‘b}%ﬂﬁ] aou:maam havdeny

Each material issue is given a weight on basis of risk assessment, business opportunity of the organization, and interest
levels of stakeholders, which are classified as high, medium, or low levels. There will be a general consensus made amongst
representatives from each department that has direct relation with each stakeholder group as well as company expertises so
that material issues can be prioritized according to stakeholder and company’s perspective.

ﬁ]ﬂﬂuuu’]LW]auU’iyLWUNWIWU’MUHWWNLﬂﬂ«l‘%ﬂﬂ’iﬂiyL%J‘Llﬂ’ﬂllLaEJ\‘iLLﬂuIE]ﬂ’]ﬂIUﬂ’ﬁW]L‘UUSiﬂﬁ]‘UE}\ia\‘iﬂﬂi LLauﬁvﬂUﬂ’J’mﬂuIﬁ]
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STEP 3

Jumoun 3

VERIFICATION OF MATERIAL ISSUES
n1snaudauus:iaundnAry

11} & 11

i) s Oy

Prepare a summary of material
issues by gathering evaluation
results of material issues,
identifying conformity between
materiality issues and GRI
topics, specifying the reporting
scope of each issue and
presenting the results to the
Sustainable Development
Committee (SDQ).

SovhwaaguvesUsziiufidfayse
U Tnwsausiunan1suseiiiv
Uszifiufidhdny UagIEYAINY
denndovTeninsuseifiutiddy
AUNHIANNTIIVIUYDY GRI
(GRI Topic) i’mﬁ\ﬁzq%auwm
drsunIITTIuTeILAAY
Ussii uasiauenaagUlviu
AMENTTNNNITANTWEIUN
aeedabu

The SDC reviews the materiality
issues and ensures consistency
with PTTGC’s context, goals
and strategies as well as
approves the disclosure of
sensitive and specific information
that may affect the business of
the company. The content of
this report covers and highlights
high, medium and low material
issues.

ANENITNMTANINALNBENeSePU
NUMIUNANTUTETIUUTE A
dfryfivnuasnndesiuuiun
Wminy waznagnsvesuTen
wiowieRasanlieuiiuveu
Tunmsawedeyalufifsng o 7
onafinuseulmasdoyaams
fionafinasemssiiugsioves
Ut Tauidovnaesadud
AsBUARHUALITINUTZIAUTIA ATy
alusziuge Uunane uags

Information owner prepares the
reporting content. The SDC
and external agencies review
the completeness, transparency
and accuracy of the disclosed
information.

Faviudemvessivaus Tny
wguivesdeya was
FiiunsmunIuANanysal
veuiilovnvosTvnud lny
AENTINNTTWRILNBENT9T
wazMIBeIUABYEN ileAY
Tusvla gnsiey wazmAsudauvey
m3Unaingdaya

An independent external
agency audits the materiality
issues, stakeholder engagement
and data collection, to ensure
that the obtained information is
accurate, clear and completed.
The certification results are
presented on page 188-189

Mmhwudaszanaiouenidin
ATINABUNTLUINNTUTEIU
Ussiduiidndty msdfiaausintu
ffldnlddidy naenaunasiusIy
wazUsuifiunadoya iielildan
Fodoyafifinnugndes o
wazAsUiiau launanssusey
wangl v 188-189
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STEP 4

Vumaun 4

CONTINUOUS REPORT DEVELOPMENT

Disclosed data in the Integrated Sustainability Report
is reviewed continuously. Additionally, feedbacks and
recommendations from stakeholders and readers who
provided feedbacks on the Integrated Sustainability
Report are gathered. Comments and recommendations
are considered for improvement of forthcoming reports
and to ensure that disclosed information is appropriate
and in compliance with the relevant issues.

GRI 102-47

MATERIALITY MATRIX

nf XGRS

NISWAIUNNISSI8vIUDEIRoItoV

numumsUamevestoyalumunumsiainetnedsdu
LUUYsNNTBE e Loy AaBRIUTIUTINAHARLTY
wazdortauouuzannfidnliduiiiuides saudefenn
lfsunnuuuseumunNuAuTTife BRI
otedefuLuuyIUNMg WethsnRasandedniy
wazdaianauwusdIUNITUTUUTILATAMIUITI89 11
Tuatudaly welitlaiidemidameianumangas
wazaonndesiuUszIiuTifiosnnsdeans

Materiality has been considered annually through direct survey of stakeholder interests and expectations.
Results are a paramount importance for decision making of appropriate policies and sustainability strategies.

nasikuaUs:IAudIATYvaIUSENY (Materiality) Tunma:d lignitnualnans:uoun1sdnsovnouaulaiia:=noaug
AManduNyUdouladulnunsy Ingwaaws:gnuinuituveyadiArydinsuds:nounisanaulaonuiuoulugngiia:

NagyNSAUGIBLUOLNIMUN=EU

IMPORTANCE TO STAKEHOLDERS

SIGNIFICANCE TO PTTGC

. DMA, Target, Performance, Case

. DMA, Performance, Case

Either report or disclose on website

ECONOMIC ENVIRONMENT SOCIAL

©® Materiality ® Energy Management @ Sustainability Valuation

® Risk Management & Climate Strategy @ Talent Attention & Retention

©® Governance & Compliance ©® Waste Management @® Contributing to Society

® Innovation Management @® Water Management ® Occupational Health & Safety

©® Supply Chain Management @ Air Emission @® Human Rights

O Customer Relation @® Product Stewardship @® Human Capital Development
Management ® Environmental Policy

@ Transparency & Management System

$109IUA2WGIGUIVUYSNUINTS Us:91T 2560
usuNn WA Inauea indAoa 910 (UKIBU)



GRI 102-45, GRI 102-47, GRI 103-1

MATERIAL SUSTAINABILITY ISSUES

: _ KEY STAKEHOLDERS . IvPORTANGE

: AND IMPACT BOUNDARY . TOOAPTAL
CHAPTER/ - MATERIAL TOPIC CORRESPONDING e e e e e oo =V ERFECTIVEACTIONS
SECTION - TOPTTGC  MATERIALGRITOPICS | WITHINTHE = OUTSIDETHE ' ‘movaue

: ORGANIZATION ORGANIZATION | CREATION

SUSTAINABLE RETURNS

Corporate - Corporate " Governance Structure and AL oy M Sharehoider | Page 46-61
Governance and Governance and ~ Composition : U e 8 pusness
 Code of Business - Code of Business (GRI' 102-18, GRI 102-20, . ‘ AMD coviec 06
.~ Conduct ~ Conduct / © GRI 102-21, GRI 102-22, : - EY o “',‘8'
. Transparency - GRI'102-24, GRI 102-25) 1 b
© Highest Governance Body’s
- Competencies and Performance
~ Evaluation
(GRI 102-27, GRI 102-28)
Remuneration and Incentive
(GRI 102-35)
Ethics and Integrity
(GRI 102-16, GRI 102-17)
Economic Performance
(GRI 103, GRI 201-1)
- Anti-Corruption
(GRI 205-2, GRI 205-3)
Formal Grievance Mechanisms
(GRI 103-2)
© Risk and Crisis Risk and Crisis Role in Risk Management B8 ooy m Shamho‘deré Page 62-72
© Management - Management ~ (GRI 102-29, GRI 102-30, g e e b |
; i - GRI 102-31) § A e § ege
. . . @ Society "8'“
~ Risks and Opportunities due : 3 : LA
5 ~ to Climate Change
: : - (GRI 201-2) : 3 : :
CARE AND MEASURABLE BENEFIT
: ) ) : . } E Page 76-79 |
. Sustainable - Environmental - Materials Y Sele! . & & pBusiness
i f ‘ - ddaame Cooee VD r : 5
~ Envionmental  Policy and * (GRI 103, GRI 3011, GRI 301-2) | A e w
. . : Society : .
. Management Management - Environmental Compliance - & !’?! 5
© System System ~ (GRI 307-1) : :@'; .
: Energy Energy ~ Economic Performance o A g Employee |.| |.| Eaurstwggrss Page 80-87
© Management - Management - (GRI'201-2) : ; :
© and Climate © and Climate ' Energy (fb Society Q
- Strategy - Strategy ~ (GRI 103, GRI 302-1, GRI 302-2, A
' - GRI 302-3, GRI 302-4, G4-0OG3) v
! N
Emissions w
(GRI 103, GRI 305-1, GRI 305-2, 2?
GRI 305-3, GRI 305-4, GRI 305-5) :
. . : . ' o : - : Page 88-90
Air Quality Control § Operatllohal ‘ Emissions adae Employee |.| |.| Eaurstwggrss & O
© Eco-Efficiency - (GRI 103, GRI 305-7) : 3 : ;
: : : @ Society : @ g
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CHAPTER/

SECTION TO PTTGC

" MATERIAL TOPIC

CORRESPONDING
MATERIAL GRI TOPICS

KEY STAKEHOLDERS
AND IMPACT BOUNDARY

WITHIN THE

| ORGANIZATION  ORGANIZATION |

CARE AND MEASURABLE BENEFIT

IMPORTANCE
TO CAPITAL,
| EFFECTIVE ACTIONS
& CONTROLS
AND VALUE
CREATION

OUTSIDE THE

Waste Management Operational

. Eco-efficiency

Water
(GRI 103, GRI 301-1, GRI 303-3)

Operational
Eco-efficiency

Contributing to Contributing to

: Society © Society

Sustainability Impact

! Valuation © Measurement
. & Valuation

YWy
. % Employee

Human Rights © Human Rights

Waste
. (GRI 306-2, GRI 306-3)

Economic Performance
© (GRI 103, GRI 201-1)

Indirect Economic Impacts

(GRI 103, GRI 203-1, GRI 203-2)

Local Communities
- (GRI'103, GRI 413-1)

Economic Performance
© (GRI 103, GRI 201)

Indirect Economic Impacts

(GRI 103, GRI 203-1, GRI 203-2)
© Materials (GRI 301)

Energy (GRI 302)

Emissions (GRI 305)

© Human Rights

~ (GRI 412-3, GRI 412-2, :
" GRI 406-1, GRI 407-1, GRI 408-1, -
© GRI 409-1) 3

N N, ‘
. &*-/i“\' Employee

: o
. %Emp\oyee ‘

Ak L TR

1 ﬂ L& g Q
' ¢ Society
1 ek
e o B © Page 95-99 _
A e e
e .. wd G
ociety . .

: ek

© Page 109-115

&\

W Shareho\deri Page 101-108

o o LN

Business

. “ Partner
i @ Society

INNOVATIVE PRODUCTS AND SERVICES

Y W' :
%Emp\oyee :

Customer Customer
| Relationship . Relationship
© Management © Management
Sustainable Innovation
Innovation © Management

~ GRI 103, GRI 308, GRI 414,
~ GRI 416

Economic Performance
- (GRI'103, GRI 201-1)

Indirect Economic Impact

© (GRI 103, GRI 203-1, GRI 203-2)
Emission (GRI 305-5)

Product and Services (GRI 103) ‘
Product Responsibility (G4-OG14)

Product and Service Labelling ‘
© (GRI 103, GRI 102-43, GRI 102-44) -

® ® Business

“ Partner

| Page 140-144

fsaRva =)

o : .
w Shareholder Page 122-130 :

& o & ]
A 1
@ Society 7©7

w

%

@ s
& .}(
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KEY STAKEHOLDERS IMPORTANGE

5 5 © AND IMPACT BOUNDARY | TOGAPITAL
CHAPTER/ - MATERIAL TOPIC - CORRESPONDING L T T EFFECTIVEACTIONS
SECTION . TOPTTGC MATERIALGRITOPICS = WITHINTHE | OUTSIDETHE | ‘eovioe

- ORGANIZATION | ORGANIZATION | GReATION

INNOVATIVE PRODUCTS AND SERVICES

Product Product - Economic Performance "‘“.‘L“b Employee d Jﬁ. Shar&ho‘deré Page 131-139
~ Stewardship - Stewardship © (GRI'103, GRI 201-1) ; e 8 usness
) : : . “ P ! Y
‘ - Indirect Economic Impact : } e : :@:
. . ﬂ Society
~ (GRI 103, GRI 203-1, GRI 203-2) P : [N
: : . : b
- Product and Services (GRI 103) }?

- Customer Health and Safety
~ (GRI 103, GRI 416-1)

. Supply Chain Supply Chain : Supplier Environmental ‘““ & o Employee a0 Eusmess Page 145-149
: : : . “ artner . .
. Management i Management - Assessment (GRI 103, GRI 308-1) : :
: ‘ © Supplier Assessment for Labor Q

© Practices (GRI 103, GRI 414-1) : i G

- Supplier Human Rights : o

© Assessment (GRI 103, GRI 414-1) ;Q'

Supplier Assessment for Impacts
- on Society (GRI 103, GRI 414-1)

- Procurement Practices
- (GRI' 103, GRI 204-1)

HAPPY AND SAFE WORKPLACE

Occupational Health © Health & Safety Occupational Health and Safety ‘““‘\')? Employee I.| |.| Business | Page 166-173

and Safety * (GRI 103, GRI 403-1. GRI 403-2) a :::: &
: Asset Integrity and Process B E I
j Safety (G4-OG13)
. Valuable and  Human Capital  Training and Education (GRI 103, | 858 crviee . Page 150-174 |
Happy Employees Development and ~ GRI 404-1, GRI 404-2, GRI 404-3)
‘ | Talent AtFFaCtion - Employment (GRI 103, GRI 401-1,- : : R
- & Retention ~ GRI 401-2, GRI 401-3)

e i

- Diversity and Equal Opportunity
- (GRI 405-1)

Remark:
(1) There is no restatement of previous year performance (GF! 102-48)
(2) No significant changes in 2017 regarding the organization’s size, structure, ownership or its supply chain (R 102:49)
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Establishing PTTGC'’s business goals in accordance

SUSTAINABLE DEVELOPMENT
GOALS: SDGs

Integration of SDGs into Business Operations

PTTGC is committed to contribute to the achievements
of both national and global Sustainable Development
Goals by prioritizing and integrating selected SDGs
into PTTGC’s operational activities, based on the SDG
Compass“) In 2017, PTTGC has focused on four major
goals and two supporting goals, which were integrated
into the operational activities and projects to promote
sustainable development at an international level.

1 MU19NISWRIUN9EIEaEU

nsigeuluvmsanfiueuvesuieng Wafu SDGs
Uiy ajssiuitezifudiundelunsndnsudmanenns
Wannegoduveslssmanazveslanfifnualy fhonns
FndrsupnudsywazruInd NIRRTl
nandrTunIsAiuAansINYeYeIRng tagdngdvann
Wudirdvsngniswannegedediu (SDG Compass)
Tl 2560 us¥n dsjouinly 4 Wmsnondn uas 2
Whvsnuatiuayu snandhfumsdiuianssuuaslasens
YOIUSENY Wedsiasunswmeg1vsdussiuang

CRITERIA FOR SELECTION OF THE SDGs

INcuATUNISARIZONITMUIINISWRUUNOYWNEE U

STEP 1

UNDERSTANDING THE SDGs
Understanding the SDGs
msdlalumansnisvawnegnedediu

STEP 3

SETTING GOALS

with the SDGs

Anuatvungvesasdnsiiaenndoeiuilnvung
ANTNRIUNa 19U

STEP 5

REPORTING AND COMMUNICATING

Communicating and reporting sustainability
performances to stakeholders

F0a191LaZINRINUNANNTANTUIIUAIUNITWRIUN
agvdvdusodfidulddy

Remark:

STEP 2

DEFINING PRIORITIES

Defining priorities of the SDGs, which are in line with
the strategy of the organization and throughout
the value chain

AnunarnuaNNdIAy s TR e v U
naeavialgnAl Naenndesiunaynsueesdng

STEP 4

INTEGRATING

Integrating the SDGs into its core business
operation and governance across the enterprise

NN UIRHNYANSWLN TS E U AUNTEUIIUTEN
Tunsinfugsfauaznisiiuguanineerng

KUYINe:

(1) The SDG Compass provides guidance for companies on how they can
align their strategies as well as measure and manage their contribution
to the realization of the SDGs. More details can be found at:
http://sdgcompass.org/download-guide

(1) WunmdmurgnsimuIeg 198998y (SDG Compass) tumuanva1nsy
uSEneeg iiganvasnistumsaniugsiemiunagnsgsivvevussy ideandod

Audhvaen1swanATiSeiy (SDGS) 89915aRARINTI8aZBLmANANLAT
http.//sdgcompass.org/download-guide

®

$189IUAUGIGUNUUYSTUINIS Us:91U 2560
usen WA Inauea indAoa 910A (UKIBU)



PTTGC’S ACTIVITIES AND PROJECTS WHICH ARE IN LINE WITH SDGs

Avnssulia:lnsiN1svouusEnd NdonAdouriu SDGs

MAJOR SDGs

IUNKNENISWRIUNOEENE UKAN

v

e \Water Management Page 95-99
ANSUBISTANISN

e \Nastewater Reuse and Recycled Project  Page 99
Tasgmsuniiesnldtuastinduanidive

e “InnoPlus” Water Tank Project Page 111
TA9N1989UNAZ079 InnoPlus

N

e (limate Strategy Long Range Plan Page 80

LLN‘Lma?_qJVlﬁ‘ Climate Change 3588917

e Thailand Voluntary Emission Trading Page 86
Scheme (Thailand V-ETS) Phase 1
Iﬂi\‘]miﬂ’liﬁlOiZUU%mﬂ‘UTU@HQ}Wl
UaoufigiSeunseananainslaves
UszwmAlng (Thailand V-ETS) szaedi 1

e Carbon Footprint of Product (CFP) label Page 132, 137
amﬂm%uaumwéuﬁ%awﬁmﬁm% (CFP)

14 v

————
==

®
e Upcycling the Oceans, Thailand Page 95
e Artificial Floating Marine Habitat for Page 113

Well-Being Project
Tasensaneledaidan PTTGC
a¥aunavenfudndunveilaniasseey

QO

e VOCs Reduction Projects Including Page 88-89
Technological Installation of Bio-Filter for
VOCs Treatment
1A39M15 VOCs Reduction 1¥u lasen1sfind
gunsnlwaluladundn VOCs fay Bio-filter

e Circular Economy, 5Rs, Zero Waste to Page 91-92, 94
Landfill, Green Turnaround Management,
Ethylene Recycling Project
n1saRNIsueLEY LY Circular Economy,
5Rs, vevLduilanauiduaud, 1asonns Green
Turnaround Management, Tasennsnisi
Ethylene nausn gl

e \Water Footprint, Carbon Footprint of Page 97, 132,
Products (CFP) 137
Wawdwyih, aainaFusumanIuY
NARAWA (CFP)

e Product Stewardship, Product Safety, and Page 131-139
the Environment
ANNSURRYRUSONARAUIFTUAINUAD ALY

LaZAUAILINGON

e Environmental Process Innovation Page 126
UTIANTTHAUNTEVIUNTHAALNDAILIAAON

e Sustainable Supply Chain Management Page 145-148
Tasensiindnannlunisusms

Vo
A d A

wavldgunmuiidedu

SUPPORTING SDGs

IUHNENSWRIUNeg NGV UATUAUU

e Solar Power System Page 84
FeuUlNRIN a1 LEIR TR g
e Biodegradable Plastic

- . Y Page 110, 142
wanafnfanmdesaasle

e Supporting the 17 Goals of SDGs of the Page 109-116
United Nations
avfuayuimmneanudedu 17 Usens
YIDIANITANUIZY A

e Participating in the UN Global Compact LEAD  Page 11, 14
Program and the UN Global Compact Local
Network
115911A59A15 UN Global Compact LEAD
Program ag UN Global Compact Local
Network
e Participating in the Supporting Program of Page 66
COP21 and COP22, such as Caring for Climate
and Water Action Hubs
Wsalasenisauayu COP21 uay COP22
Tdud Caring for Climate &g Water Action Hubs
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OUR BUSINESS MODEL

PTTGC has developed its Creating Shared Value Business Model as a mechanism to drive the operations to be
in accordance with the company strategy by considering economy, production processes, innovations, human
resources developments, society, and the environment. The purpose is to lead the organization to success with
good return, while creating value for the communities and protecting the environment.

INPUTS BUSINESS STRATEGY

) | FINANCIAL CAPITAL SOOI S A S

Accelerate Growth Balance Business
« Cash Flow Generated by Operation 61,955 MTHB Levers with Sustainability

« Equity Funding 280,264 MTHB
« Debt Funding 97,813 MTHB

b . OUR STRATEGY IN ACTION - -
« Operating Cost 396,468 MTHB '

| PTTGC delivers the best business performance PTTGC provides superior solutions from
g MAN U FACTU R E D CAPITAL i through trustworthiness to create fair and innovative products and services to be
] sustainable value for shareholders. the best choice for business partners. |
T 3 '
n i |
° ProPerty' Plant and EqU|pment 21 9’689 MTHB Corporate Tax Strategy Risk and Crisis Product Supply Chain Innovation I
! Governance and Management Stewardship Management Management
« Non-Current Assets 74,537 MTHB Ml 5usinoss code and Oustomer [

of Conduct N b Relationship
. Management

« 25 Operations in 5 Countries

vy i
-~ - { 7 \
=\ J— INTELLECTUAL CAPITAL :  CHEMICAL |
- B COMPANY
i \ PTTGC creates a learning ‘.FOR BETTER PTTGC engages and integrates
« Total R&D Expendlture 870 MTHB fll organization and a happy workplace N social and environment to
| to cultivate proficient workforces 3 our business with responsibility
« Brands Investment 1 8 MTHB Bl with profound engagement and A f and care for sustainable
i commitment to professional 4 7 development.
« Other Liabilities 56,887 MTHB Wl excellonce. - \ -
o <
| Occupational Labour Practice  Human Capital Human Rights Waste Energy & Climate
& O @ | Health and Development Management Strategy
Safety and Talent - .
H U MAN CAP | TAL s . Attraction & i -.' v
| Relations e wo—". e
v Corporate Environmental Water
1l Citizenship and Policy & Management
« Workforce 6,241 Persons | Philanthropy Management

System

+ Training Spend 1671 MTHB __________
[ e ous BT 0 o T T
+ Salaries and Wages 10,184 MTHB SIRENCIHENENASEERS

@ SOCIAL AND +

S RELATIONSHIP CAPITAL OUR OUTPUTS

« Ethics and Human Rights

» Positive Employee Relations -
» Collaborative Business Partnerships [
» Shareholder Confidence

» Customer Relationships

» Supplier Relationships

» Community Trust EMISSION / DISCHARGE PRODUCTS
« GHG Emission (Scope 1&2) - 9.723 Million Ton per year of Combined
# NATURAL CAPITAL 7.50 Million Ton CO,e Olefins and Aromatics Capacity
- Total Water Discharge . 280,000 Barrels per day of Crude Oil
« Raw Material Consumption 22.46 Million Tons 6.92 Million m® and Condensate Refining Capacity
« Energy Consumption 130.13 Million GJ I CHU e + Total Production 22.96 Million Tons
17,411 Tons

« Water Withdrawal 42.07 Million m?

‘ 42 $1e9UAUGIEUIUUYSTUINTS Us:91U 2560
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sUnuun1sas1uAfuAISOUNUNISSNY

U3 Ieidavinguuuunisaienaudsiniumivgsfiavesuisny weilunalnlunmsduinfounisaifinvauvesuidne
Naepndesiunagnsnisaiiuauvesuiuny laudeleduiasugia NssuIunsHan winnssy MswmuIyAaIng
denn uasowanden wWietmnesdnsliussauannudisa dnauseneun1snald wiesvisasronauenlviiugueu demu

wazuntlovdvwinaou

OUTCOMES / VALUE CREATION LINK TO STRATEGIC PRIORITIES

FOR PTTGC

SUSTAINABLE CORE

Achieve utmost benefit from businesses and
products with sustainable market confidence
I I I » Cash Flow Generate by Operation

61,955 MTHB
9 . EBITDA 63,480 MTHB
« Revenue 436,745 MTHB

FOR STAKEHOLDERS

@ Deliver the best business performance
@- through trust worthiness to return value and
| B 6 dividends to shareholders

0‘ » Return on Shareholder’s Equity

15.09 Percent

BALANCE BUSINESS WITH SUSTAINABILITY

Generate long-term returns through
operational eco-efficiency with caring for
society and the environment
» Environmental and Management
Accounting
» Physical Information 474,630 MTHB

] ¢ » Monetary Information 418 MTHB
\/  License to Operate and to Grow

Create value-added to communities and
mitigate negative impacts to environment
« Energy Saving 1.40 Million GJ
« Water Reused and Recycled 7.69 Million m®
» Zero Waste to Landfill
» GHG Emission Reduction

77,503 Ton CO,e
«  Community Investment 259.48 MTHB
« Commercial Initiatives 3.05 MTHB
« Charitable Donation 51.38 MTHB
« Social Satisfaction 86.20 Percent

ACCELERATE GROWTH LEVERS

« 10 Patents
« 153 R&D Projects in Pipeline

Be a leading petrochemicals company to
" earn long-term adjusted EBITDA

« EBITDA Uplift from New Products 257 MTHB
»..‘ « 13 New Products

Be the best choice for business partners
and customers

» Customer Satisfaction 89.1 Percent
» Supplier Satisfaction 86 Percent

[I

STRENGTHEN ENABLERS

Escalate business growth through

creating a learning organization and being

a safety workplace

« LTIFR 0.11 Case/1 Million Manhours

« TRIR 0.46 Case/1 Million Manhours

« Turnover Rate 4.4 Percent

» Cost Saving in Recruiting External
Candidates 26.07 MTHB

Become a safety and happy workplace
for employee
” ] » Employee Engagement Score
88.17 Percent

Integrated Sustainability Report 2017 43
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OUR STRATEGY
IN ACTION
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&

MANUFACTURED CAPITAL

INTELLECTUAL CAPITAL

SUSTAINABLE RETURNS

nasaswaus:nounasniduiaAog1dvdu

Koo

INPUTS

FINANCIAL CAPITAL

d

vy
-

:@-

Corporate
Governan
Business

000

HUMAN CAPITAL

-

SOCIAL AND

Safety

RELATIONSHIP CAPITAL

e

NATURAL CAPITAL

PTTGC realizes that risks, challenges, and uncertain
situation may adversely affect its business operations.
Therefore, PTTGC has been managing the risk systematically
by complying with international practices, and committing
to conduct business according to the principles of
good corporate governance and strictly adhering to
relevant laws. Additionally, PTTGC has been integrating
sustainability into every level of business operation
and along its supply chain, in order to have a single
operating direction and sustainably maximize benefits to
all stakeholder groups. These practices are conforming to
PTTGC’s Sustain Core strategy.

$109IUA2GIBUIVUYSNUINTS Us:91T 2560
usuNn WA Inauea indAoa 911 (UKIBU)

of Conduct

PTTGC delivers the best business performance
through trustworthiness to create fair and
sustainable value for shareholders.

nd

PTTGC creates a learning

organization and a happy workplace
to cultivate proficient workforces

with profound engagement and
commitment to professional
excellence.

Occupational
Health and

OUR OUTPUTS

BUSINESS STRATEGY

CORPORATE STRATEGY

Accelerate Growth Balance Business
Levers with Sustainability

OUR STRATEGY IN ACTION

PTTGC provides superior solutions from
innovative products and services to be
the best choice for business partners.

= "
£ )

Risk and Crisis Innovation
Management
and Customer
Relationship
Management

Supply Chain
Management

Product
Stewardship

Tax Strategy

\

{ cHEMICAL | %
COMPANY :I
. \FOR BETTER )
AN LIVING ,,-’é}e\*
] S ©

PTTGC engages and integrates
social and environment to
our business with responsibility
and care for sustainable
development.

o

Human Capital Human Rights Waste Energy & Climate

Development Management Strategy
and Talent
Attraction & . m
Relations _ _

Water

Management

Labour Practice

Environmental
Policy &
Management
System

Corporate
Citizenship and
Philanthropy

¥

EMISSION / DISCHARGE PRODUCTS

Ut sevtindAdAadne Ansvimg uazanuasal
filsiusiueu o19denanIzUAeMIAITugIRave ST
oty U Beuvnaarmdoseshaifuszuu smuuauion
yovana wiowstedastulunisenidugsAaniundn
nMamAuguaianIsaa wasuiRmungranediisades
ot0iAT9RTa uenaNt Uy ldysannisanudedu
dnlumnfifivesnisdndunuasnasnaaldguniuvey
vionguusdne telsifinsniueuluTufirmeioatiu
A A AV AN b T A PRI () P T
nasuiinauiaenndesiunagmsnnsinuuay sy
IapnuaNIsaNI9NsuYeTuesgshafiferluiaguu




OUTCOMES / VALUE CREATION LINK TO STRATEGIC PRIORITIES

FOR PTTGC

FOR STAKEHOLDERS

SUSTAINABLE CORE

Achieve utmost benefit from businesses and

products with sustainable market confidence

» Cash Flow Generate by Operation
61,955 MTHB

EBITDA 63,480 MTHB

» Revenue 436,745 MTHB

4

Deliver the best business performance

through trust worthiness to return value and

l 9 dividends to shareholders
a. » Return on Shareholder’s Equity
15.09 Percent

BALANCE BUSINESS WITH SUSTAINABILITY

Generate long-term returns through
operational eco-efficiency with caring for
society and the environment

Create value-added to communities and

mitigate negative impacts to environment

‘ -

ACCELERATE GROWTH LEVERS

Be a leading petrochemicals company to
earn long-term adjust EBITDA

M-

Be the best choice for business partners
and customers

STRENGTHEN ENABLERS

th Escalate business growth through
creating a learning organization and being
ﬁ a safety workplace

CORPORATE GOVERNANCE
AND BUSINESS

GRI 103-2, GRI 205-2, GRI 205-3,
CODE OF CONDUCT GRI 206-1, GRI 307-1

PTTGC is committed to operate its business based on Good
Corporate Governance and Business Code of Conduct,
transparency, and faimess with all stakeholder groups.
The purpose is to build confidence among its stakeholders
and to create value to the organization, shareholders,
and investors, which will lead to a sustainable growth in
economic, social, and environmental aspects.

Become a safety and happy workplace
for employee

ﬂ’]Sﬂ'}ﬂUﬂllaﬂOﬂ']Sﬂﬂ

GRI103-2, GRI 205-2, GRI 205-3,

1a:9SSYIUSSTUSSNY 7% o

uidne Gadulundnnisiifuguananisiid uas
955910535578 maensuialusela wasiussau
Tupsdueuiudfidwlddonnngy Weadeniy

!
=

Wesulhungfidulside sauvvaoyariuliiuesdng
Aioviu wazinavu mu'ﬂ,ﬂamimwLmuimammw

v
o v

Vl\‘][ﬂ’]‘lJLﬂiUﬁﬂﬁ] AP LAY ﬁ\‘iLL'J[ﬂﬁE)%J
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GOOD CORPORATE GOVERNANCE

PTTGC has set its practice guidelines and corporate
governance to be in compliance with the principles of
Organization for Economic Co-Operation and
Development (OECD), the Securities and Exchange
Commission (SEC), and the Stock Exchange of Thailand
(SET). Additionally, PTTGC has prepared the Corporate
Governance and Business Code of Conduct Handbook
that all employees must sign and strictly adhere to.

of Good Corporate Governance (CREATE).

1

Miuguaiani1sis (CREATE) ¥0989ANnS

Responsibilities
of the Board
of Directors

©
El

Disclosure of

Transparency

of the dischange of duties to a
sufficient level of capability,
efficiency and dedication

Creation of

long-term value
for the organization

Responsibility

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
b P e 7 a0 o o N o -
| t‘lﬂl‘l’7317’7Uﬁb’LBUﬂLWNLWNZWVI@ZJ@ﬂ'I?ﬂ')ﬂU@LLﬁﬂﬁ’]ﬂ’li‘l’!ﬂ“ﬁb’ﬂ??ﬂ’l‘uifﬂc’qiﬂﬂ
1

1

N
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PTTGC has adopted the principles of Good Corporate Governance from, both national and international, to its Principles

usens dmdnnmisdrdylunisiiduguaianisidlussiuussimanasssauainasiivuadundnnisdrdglunig

Rights of
@EE Shareholders

Information and

Equitable treatment
of all stakeholders

More details can be found in the Corporate Governance and Business Code of Conduct Handbook
(http://www.pttgcgroup.com/en/corporate-governance/overview and http://www.pttgcgroup.com/storage/download,/cg-handbook/20160913-pttgc-cg-handbook-en.pdf)

http://www.pttgcgroup.com/th/corporate-governance/overview wae https//www.pttgcgroup.com/storage/download,/cg-handbook/20160913-pttgc-cg-handbook-th.pdf
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PTTGC’S CORPORATE GOVERNANCE GUIDELINES
luoUUmAna:NsnnualanInNIsnavad PTTGC

Aiil

Equitable
Treatment of
Shareholders

N
\.\

J—
Responsibilities
to Stakeholders

Ethics

and morals in
the conduct
of business

Accountability

for one’s decisions and actions with
availability of explanation to support
such decisions and actions

Transpanrency

in operation, which allows for auditing,
as well as correct, complete, and timely
disclosure of information to relevant
parties through appropriate and
equitable channels




CORPORATE GOVERNANCE STRUCTURE

In 2017, PTTGC’s Board of Directors consists of 15
members, of which nine are independent directors.
Every Board member has to pass the nomination
process, where laws, SEC’s regulation, and the Skill
Matrix system are used for the nomination process.
These criteria have been used to appropriately select
Board of Directors who has diverse knowledge, expertise,
and experience regardless of gender, nationality, or
religion, to perform their duty in corporate governance
and to create utmost benefit to the company and its

Monetary, Banking Fiscal
Capital Markets

(¢ 11 persons

International Business Management,
Marketing, Human Resources Management,
Risk Management, and Innovation
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Criminal Law, International
Law, and Public Law

5 persons

14 persons
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stakeholders.
Industry skill Technical skill
15
14
ENGINEERING 12 V f
Civil/Geological, Industrial, 11 11 ———— SOCIAL J
Mechanical, Chemistry, Corporate Governance / &
and Information Technology 8 8 and Corporate Social -
-y Responsibility \
8 persons 2y
5 15 persons
@ ® INDUSTRY POLITICAL SCIENCE ~ ¢=
\ Energy, Petroleum, and Journalism and Mass
i B Petrochemicals/Chemicals Communication, and
il Industry Politics and Government
=~
) 11 persons 12 persons
ACCOUNTING
Accounting/Auditing,
& and Internal Audit
8 persons
ECONOMIC/MONETARY —— BUSINESS MANAGEMENT 2 LAWS 2 ™
AND FINANCE Organization Management, Civil and Commercial Code,
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PTTGC has established four sub-committees, namely
the audit committee, the nomination and remuneration
committee, the corporate governance committee, and
the risk management committee, to make a consideration
on key specific topic including sustainable management
and to present the performance to the Board of Directors
for consideration and acknowledgment on a yearly
basis. In the case of important and urgent issues, the
sub-committees will immediately report to the Board
of Directors for acknowledgment and consideration.

More details on the list of Board of Directors and the charter of each

sub-committee  can be found on the company's website:

http://www.pttgcgroup.com/en/about

PROMOTING AND DEVELOPING THE
KNOWLEDGE OF GOOD CORPORATE
GOVERNANCE TO THE BOARD OF DIRECTORS

PTTGC has provided training to the Board of Directors
on the basic and specialized courses to continuously
promote the knowledge and proficiency of the Board
of Directors. Moreover, PTTGC has encouraged the
Board of Directors to participate in the national and
regional events, so that their gained knowledge and
experiences can be beneficial to the company.

CORPORATE GOVERNANCE TRAINING
NNSYAUSSYILNISNINUAIANINISAA
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PTTGC organized a training on the topic of “Corporate Governance” on August 21, 2017 to ensure that the Board
of Directors and executives are aware of their roles and responsibilities in the organization management, and to gain
knowledge in laws related to corruption prevention and suppression. This training was corresponded to the Board of
Directors and executives’ development plan and according to the principles of corporate governance.
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THE BOARD OF DIRECTORS’
PERFORMANCE ASSESSMENT

The Board of Directors’ is assessed every year by using
Key Performance Indicators (KPIs), which is in conformity
with business’ target and sustainable development
goals, covering economic, environmental, and social
aspects. There are three types of assessment: group
assessment, self-assessment, and cross-assessment.
The purpose is to ensure the continuous transparency
and efficiency of the Board of Directors’ performance.

THE BOARD OF DIRECTORS AND SUB-COMMITTEES’
PERFORMANCE ASSESSMENT RESULTS

The Board of Directors’
Performance Assessment Results

Sub-Committees’ Performance Assessment Results

98.1 98.1
96.3 |

R

Audit Committee Nomination and
Remuneration Committee

More details can be found in the Annual Report, page 128-129.
ausafanITIsasSenAAN AT 189 uYTEIT Wi 128-129

The result of the assessement is also part of the criteria for
considering annual renumeration of the Board. Board’s
renumeration is transparently presented at the Annual
General Meeting of Shareholders for approval. In addition,
PTTGC also discloses the remuneration of the President
and Chief Executive Officer,
company's website: http://www.pttggroup.com/en/

and executives on the

sustainability/sustainability-practices/economic/manag-
ment-excellence
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98.3

96.3 u
u GROUP ASSESSMENT

. SELF-ASSESSMENT

. CROSS-ASSESSMENT

9.7 98.4
: 97.6

[

Corporate Governance
Committee

Risk Management
Committee
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INFORMATION DISCLOSURE AND
TRANSPARENCY

PTTGC has a guideline for disclosing important
information related to the company, including financial
and non-financial information. Disclosed information
must be made in an accurate, complete, timely, and
transparent manner through easily accessed, reliable,
and auditable channels. PTTGC has disclosed information
to shareholders and stakeholders through the SET Portal
system of the Stock Exchange of Thailand according to
the Annual Registration Statement (Form 56-1) and
through other channels, such as the company’s
website, annual report, newspapers or exhibitions and
events, etc. This is in line with principles of good corporate
governance and regulations set by the Stock Exchange
of Thailand.

TAX DISCLOSURE AND TRANSPARENCY
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PTTGC has disclosed tax policy and strategy, and has reported the Corporate Income Tax (CIT) by countries according

to the company’s operating areas on the website (http://www.pttgcgroup.com/en/sustainability/sustainability-practices/

economic/pttgc-tax-strategy-and-tax-policies) and in the Annual Report on page 145.

UiEne Wawedeyadiunagnsuazulouieniend saufonissonunistissn18iiuldifyana (Corporate Income Tax:
CIT) wonauuszmanuduny Whludnfufianisuuiulervesuseng (http:;//www.pttgcgroup.com/th/sustainability,/
sustainability-practices/economic/pttgc-tax-strategy-and-tax-policies) warsu9uUTEant Wi 145

Tax Ethics
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Tax Transparency
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Tax Risk Management
NMSUSHNSAOUIABIN NG

Tax Risk Management and
Tax Control Framework
MMSUSHNSADUIZSINNNTG
IA=VOUIVANISAOUALUNTY

Payment of Corporate Income Tax by Countries
According to the Company’s Operating Areas
N1SEIS:NERUIRTAUARAIINAIUUSINA
AUSENS NATUANITGUIU




BUSINESS CODE OF CONDUCT AND
CORPORATE COMPLIANCE

PTTGC has prepared the Business Code of Conduct
Handbook and has set the Corporate Compliance
Policy to promote good corporate governance and for
business to operate in an ethical manner with responsibility
for all stakeholders.

Confidentiality of
Information Policy

Intellectual Property Policy

More details can be found on the company’s website:
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In 2017, PTTGC’s Corporate Compliance System
was reviewed by external party to ensure that the
company’s Corporate Compliance System is in line
with international guidelines and standards, and have
the effectiveness.

Other Laws, Rules and
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http://www.pttgcgroup.com/en/sustainability/sustainability-practices/economic/business-conduct-ethics-and-compliance
http//www.pttgcgroup.com,/en/corporate-governance,/corporate-governance-business-code-of-conduct-handbook

http://www.pttgcgroup.com,/th/sustainability/sustainability-practices/economic/business-conduct-ethics-and-compliance
http://www.pttgcgroup.com/th/corporate-governance/corporate-governance-business-code-of-conduct-handbook
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CORPORATE COMPLIANCE VERIFICATION
N1sdaunus:uuNISNINUATaNISURUAIIU

The verification of the Corporate Compliance System covered the following five aspects.
nsaeuMuIzuUNIMiuguan1sUURuesuIEnY AsauAgu 5 1509 Ayseoluil

1 Compliance Environment
ANWINAADUNISANAU

2 Risk Assessment
N1sUs:I0UnIEEN

Controlling
NNSSUAIUAU

4 Information And Communication
ansauinAla:n1sdoans

5 Monitoring and Evaluation
l nIshnauIa:us:Iduwa

The verification results showed that PTTGC's Corporate Compliance System complies with international standards
NANTADUNMIUNUI STUUNIATUguan1sUfURuYesuIen aenndesiulInTgIuaIna

As recommendations received from the verification,  sxdelaueuuEAilESuaNNnITARUNIY LSS 1ddmvin
PTTGC has set up a corporate compliance plan  wHud1UA13AFURkaNITUS TR uld LT ulumiu
complying with the Business Code of Conduct, and %iimmﬁuﬁﬁﬁﬁ] LLaz%'aﬁmumm\‘mgﬁsz ng seidsu
related legal requirements, laws, and regulations. Aty sandesfiulasoniseng ¢ Lﬁ@ﬂ%’UUWiZUU
Moreover, PTTGC also has conducted various projects — M3miuguansuUneuuesusene oy ansnndet
to improve the company's Corporate Compliance

system to be more effective.
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CORPORATE COMPLIANCE PLAN COMPLYING WITH THE BUSINESS CODE
OF CONDUCT, AND RELATED LEGAL REQUIREMENTS, LAWS, AND REGULATIONS
IwuuunIsmMAuaianisunuauiu MIduluniuesseiussrussnaliavonInuaAN1INNnUIe

Communication with stakeholders
regarding standards and policies
for their understanding

and compliance

Preparation and updating of key
standards and policies in
business operations

Operational monitoring to ensure
compliance with the laws

NISAAMIUIAASI9EOUNISAITUINU
Widulumunnriuny

nsdoansunsgula-ulouIovel
avAnslAnuydaoulAidalAnTe
la=ununm

NISTANNADWIAAUINSTIU
la-ulounondnAnyiunisAItussHv

e Monitoring checklist of corporate e Providing training to the Board Verifying the Corporate Compliance

compliance for domestic and
international subsidiaries
e Set up guideline for Human Rights

of Directors and executives
Providing electronic learning
materials to new employees

System of domestic and
international subsidiaries
Communicating with subsidiaries
regarding Whistleblower System

o LUUATIARANINTIYANTNNTANNUALS o JnousuldiunssumMIwaziuivng o ANLILNTADUNIUTZUUNNSANNURUA
nsuuReudmsuusinlungs o dpvhdenisiauinnedidnnsedng mujjiReuYesUIENgdey
aelulszmAlazsnaussine dmsumitnaulna mululssimelazarsusyine

o MMUALLINWNTANNTURUE o Foanssruunsiuievioisuu
AuANSuyuoYY guidnlungu

KPI AND TARGET

e Standards and policies were e Trainings were provided to the target e |Implementated according to the
communicated as planned and group as planned with 100 percent Compliance Program and measured
more than 80 percent understood understanding and utilization performance from the monitoring report
the use of the tool of subsidiaries and the results show

more than 80 percent improvement

o AoansumaguuasulouIuay o dneusnlitiunguimunsldnim e sLHuN13A11 Compliance Program
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1 lUlF%asu Seuaz 100
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PERFORMANCE MET THE TARGET
wanisadudnuidulumuidnrkuignninum
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In 2017, PTTGC implemented three projects according ¥ 2560 V5§« Idsfiunismuuaueunsifugua

a wa

to the corporate compliance plan complying with the m‘S‘ng]‘Ummiﬂ,ﬁLﬂulﬂmmiimUﬁﬁmQSﬁ’«)LLﬂ:ﬁ"U’@ﬁﬂ‘WUﬂ
Business Code of Conduct, and related legal  v19ngvsng ng eLisunNeIVoeny 3 fu fatl

requirements, laws, and regulations

1. PREPARATION AND UPDATING OF THE KEY STANDARDS AND POLICIES IN
BUSINESS OPERATION
nsdnvituazusulgauluutsuaziasguidadslunisaniugsia

__________________________________________________________________

CODE OF CONDUCT & COMPLIANCE POLICY AND MONITORING
CHECKLIST PROJECT

Insunns “CODE OF CONDUCT & COMPLIANCE POLICY AND
MONITORING CHECKLIST”

This project was carried out to explore its Corporate Compliance Policy of the subsidiaries. PTTGC will collect such
information to prepare the portfolio, analyze and develop an implementation plan to control the Compliance Risk of
a subsidiaries for next year.

a va

Tasensmnan davindeldlunisdrisraulouismsiiuguanisufimeuliduluaungusny ng ssifeuiiivides
voyusunlungundndeujun Vel usunY azsausndeyamund1isndavin Portfolio F1ATIEARATHAILILALIIY e

a va

AIUANANNEIUNISITUguan1sUfURUIARTulUmungrsny (Compliance Risk) vosudenlungudmiuldlulanlu

ANTI-CORRUPTION
AR CONFIDENTIALITY
ANTI-BRIBERY g . OF INFORMATION

ANTI-MONEY
LAUNDERING /
COMBATING
THE FINANCING
OF TERRORISM

ANTITRUST AND
COMPETITION
LAW

HUMAN
RIGHTS
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2. COMMUNICATION WITH THE STAKEHOLDERS REGARDING STANDARDS AND POLICIES
OF THE ORGANIZATION FOR THEIR UNDERSTANDING AND COMPLIANCE

v o =
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__________________________________________________________________

COMMUNICATION CHANNELS FOR CORPORATE COMPLIANCE AND BUSINESS
CODE OF CONDUCT
goun1in1sdoansnisinnuaiian1sURURAuIU 1a:9SS81USSTUSSAVaIUSEN

PTTGC has provided the Corporate Governance and Business Code of Conduct Handbook and policy, including
organized seminars to communicate such information to the Board of Directors, executives, employees, suppliers,
contractors, subsidiaries, and joint ventures for acknowledgement and signing of an agreement to abide.

u3Eny denevulouisiazgfionsiduguafian1snd uarasseussugsna suvsdneusudununiedearsteya
sananalifiuauenssunNITusEnY fuims wilnuw dduasdiumsn vidnlungy wasdgsfaldsunsu wiowredinig

a wa

avwe duiusdyyrfiardaiiodundnujoilunissiiuou

External Activities

Cooperated with the
PTT Group, PTT CG Handbook/Business Code CG Talk in the
Group CG Day of Conduct Handbook/Corporate Meeting

Compliance Policy Handbook

Intranet: Corporate

Internal Activities Governance

CG & CODE

OF CONDUCT
ANTI-CORRUPTION
[ ] :[ 2
Exhibition an EWS; CG Column in
Display Boards A/ \ﬂ —= the GC Newsletter
il an =

New Employee
Orientation

e CG&CC

ﬁ E-Learning Courses

Corporate Compliance Mail

In 2017, PTTGC has implemented various training W% 2560 Usswe lédnlasensiineususe « weade
programs to create a better understanding of the A% Anudnlalusmuulousasdorimualunstioaiu
anti-corruption, anti-bribery, intellectual property — uagdefiun1Inade msliniesuvesuiny nslideya
protection, confidentiality of information, and human  A1glunaznissnuideyasuidunituduessuidn

rights policies and regulations for executives, employees,  Wagwann1sansnywesuliLAfUTIT wiinvw giuas
suppliers, contractors, subsidiaries, and joint ventures. Asuiman usEnlungy wasdgana
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- CORPORATE COMPLIANCE AND BUSINESS CODE OF CONDUCT TRAINING PROGRAM
- TnsunnstinausunisninuRIaNIsSURUAINUIA=SSUIUSSIUSSNIVOIUSYNG

“CG ON-TOUR, CG IN DNA; TOGETHER WE CAN”
TRAINING PROGRAM
[nsunstinousu “CG daryas CG IN DNA; TOGETHER WE CAN”

Objective is to communicate the good corporate governance practices
to employees in various operating sites. This approach allows employees
to have better knowledge and understanding of the practice than
communication via email only.

a va

Wedoasuwinenisiiuguansuguieudaidiuniineululsesmusig ¢
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. “CG ROLE MODEL: FOCUS ON ACTION” TRAINING PROGRAM
. Tnsunstineusu “CG ROLE MODEL: FOCUS ON ACTION”

1 Purpose is to ensure that executives at all levels are aware of the
importance of code of conduct, are able to assess risks and find
controlling method to prevent fraud, strengthen the organization by

! acting as role models, and encourage employees to monitor and
prevent fraud.

Wolifuimaynszdunsemindennuddyvesnisujdaeuegned
 asmussa asnsaustiflunnadeouaznssusumsmunuviedee iy
- maain wazainanuduudsliduesdnsdionmsujiinudunuy
 egnoiid wienvauayuliwiineuynsesudieiuingeTe Yeeiu
L uaTRAnINN1TYRSEa '

“COMPLY WITH CORPORATE COMPLIANCE POLICY & CODE OF CONDUCT” TRAINING PROGRAM
 Insumstlnousu “COMPLY WITH CORPORATE COMPLIANCE POLICY & CODE OF CONDUCT”

Aim is to provide subsidiaries with a good understanding of the company's policies and regulations on good corporate !
governance by encouraging subsidiaries to evaluate their own performance, to prevent legal violations and to improve
! operations for perpetual compliance.

wieliuenungufinnudnlafeaiuulevisuasdeimuanisifuguansujiiouifivesusny iunisatuayuliuiem
- Tunguuszdiumsujofeuvesawey wistesiuldiinnisasifianenguang  wasudlousuugenmsdniueulignsies
PNNNYVNUYLANE
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______________________________________________________________________

PERFORMANCE OF PTTGC’S BUSINESS CODE OF CONDUCT COMMUNICATION
THROUGHOUT THE SUPPLY CHAIN
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& Employees Contractors / Subsidiaries Joint Ventures
Suppliers / Service Providers (Including Stakes Below 51 Percent)
Coverage Written Acknowledgement Training Provided Communication Provided

3. OPERATIONAL MONITORING TO ENSURE COMPLIANCE WITH THE LAW

nshAadLazasasunsaiueuliluluaunguany

SUBSIDIARY’S CORPORATE COMPLIANCE SYSTEM MONITORING PROJECT
[ASUNNSMSOVRRMIUS:UUNTSINNURIAURUAINUVDIUSENTUNGU

PTTGC has monitored the corporate compliance system of its subsidiaries to ensure they uphold the company’s policies and
Corporate Governance and Business Code of Conduct Handbook, and operate in accordance with the laws and relevant
regulations. In 2017, PTTGC has monitored 24 subsidiaries and will continue to monitor another 16 subsidiaries, as planned,
in 2018. Recommendations from the audits, PTTGC together with its subsidiaries, have been used to improve the corporate
compliance to be in accordance with the company’s operations.

UsEne asiafnnuszuunsmiugualfifouvesuitnlungy eliudladnuisnlungudniunuaeandosnuuloviouas
AfemaiiuguafiansinuazassuussngsiavesuTdny saudesdueumunguany ng suidvuiiAvadesldediegnsies
Tanlu® 2560 U3 dudumsnsrefanuuisnlungusisiu 24 v3m Tnoflunuiieznsrafnmuuisnlungumuunueyng
seiiloudn 16 U3EYM Tl 2561 tilelirsounguynu3EyM Tnodelausuuszilldainnisnsiauszidu visve Tfhunusudgouas
uwAladamduusonlungs Weldnisrunuguanisufiiviuaenadesiumasiiunuvesuiiny uasiiussansamadeiu

Guidelines For Monitoring
Subsidiary’s Corporate Compliance System

Monitoring of Operational .i..— Recommendations and E Follow up the Improvement
System _Q Guidelines for Improvement Results according to
’ . ""“"‘"“‘" The Recommendations

PTTGC has also evaluated good corporate governance of the critical suppliers, which is discussed in the Supply Chain
Management in pages 145-149 of this report.

wonandl usEny Jefinnsnsraussifiunisituguafianisnfvesdffididey dvaznaniluiidenisuinisdanisvasldguniu
(Supply Chain Management) 11 145-149 Tusngouatuil
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Moreover, PTTGC strives to conduct the business with
transparency by showing its strong intention in
anti-corruption and anti-bribery. For instance, PTTGC
has voluntarily participated in Thailand’s Private Sector
Collective Action Coalition Against Corruption (CAC)
project supported by the Government and the Office
of the National Counter Corruption Commission
(NACC). On top of that, in 2017 PTTGC has been
awarded with a consolation prize from the participation
in the NACC Integrity Awards, which is held annually
by the Office NACC. Moreover, PTTGC has also
participated in the National Anti-Corruption Day 2017
organized by Anti-Corruption Organizations to show
the commitment and to fight against fraud and
corruption in all forms.

viuve yesulunissndugsiadisanulusela Tay
uanlanusuailunsresunesTUTuLazAsINoAuuu
YoIUIENY odndaau WU nMsdTInlATINITIUIIIY
UftRvesnawenulnglunisdesunsyasn (Thailand’s
Private Sector Collective Action Coalition Against
Corruption: CAC) $hupmnuasinsla fadulasensfilésu
mMsatfuayumMsinRdlaysFunaLazdnUANZTIING
Uovffuuasunuunumavadnuionnd (Uu.g) sl
2560 USHWM lesuseTasuwoainnsidisinianssy
nsusznneiaevAnsiusela (NACC Integrity Awards)
fimsdntuuuszsmnd Tavdineu Uus. naonau
mMsnAanssudeslutusdedunesSusuuend
2560 ednlawesdnssesuaesyudy weidunssau
LARIWETLATIANUNTHAIYeIUTENY Tunisdenisase
wazAR T UTUNNTULUY

THAILAND’S PRIVATE SECTOR COLLECTIVE ACTION COALITION AGAINST
CORRUPTION (CAC) PARTICIPATION PROJECT
IAsunsiuosouUfuUAvauNAdNBUINSTUNISADAIUNISNISA

PTTGC was certified as a CAC member for the first time in 2014 and the certificate has been renewed for the second time
in 2017 (the certificate is valid for three years). To be certified, PTTGC must undergo a self-evaluation process, reviewing and
signing by the Chairman of the Audit Committee, to confirm that PTTGC has a policy, guidelines and measures to prevent
corruption, and conducts its business in accordance with the principles of good corporate governance according to the criteria
set by the CAC.

U« 1¢Sunissusoaduaundn CAC adousnlul 2557 wazldsunisseenyduanndn A%t 2 Tl 2560 (lususesH o1y 3 7)
1A8N19995U509% 23F0INIUNTZTUIUNITUTZITUAULEY NITABUNIU LaTaIUINTUTOILAYUTEEIUANENTTNNITATIAAOUVDY
Vs Wedududn i Insivuaulous AR wasflinsnislunisdesiunismainnedudu naemaudiugsna
aglundnnsmiuguaiansfidmainasiil CAC Awua -

/ -0‘.»
“av
Create a coalition by
persuading suppliers and
companies in the same

industry to join the CAC
project

GUIDELINES FOR ANTI-CORRUPTION =
nuonlunisdosnunisnasm

Completion of a CAC'’s self-assessment, which is developed
from, “Business Principles for Countering Bribery”. The
self-assessment must passed a reviewed for the adequacy
and appropriateness of the measures and the fight against
corruption by internal auditors and the audit committee

v

PTTGC is Certified as a CAC Member
USBNY Tnsuseuluaunan CAC

Declaration of Commitment
on Anti-Corruption

4
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WHISTLEBLOWER

Besides the process of legal compliance monitoring,
PTTGC also has the Whitleblower/Compliants Handling
Policy to receive comments and recommendations from
stakeholders, both internal and external. The Whistleblower
system has been verified by external agencies to ensure
that the system is effective, transparent, and verifiable

$189IUASWEIGUIVUYSTUINTS Usz910 2560
usuNn WA Inauea indAoa 911 (UKIBU)
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PTTGC’S WHISTLEBLOWER SYSTEM
NS:U2UNISSUISOJISOJISUVOIUSENY

b

A wide range of internal and
external complaints channels,
= such as the website, telephone,
v fax, and mail. Information of
complainants is protected in
accordance with international
law.

The received complaints are
considered and reviewed in
accordance with the policies
and measures set by PTTGC,
which is in line with international
guidelines. The Internal Audit
and Compliance Departments

After the complaint has been
considered and verified, PTTGC
will inform the complainants
and related parties about the
result of the investigation.

» b

are responsible for the complaints

process.

PTTGC has disclosed a number of violations of business
code of conduct cases and complaints on various aspects
to the public. Moreover, PTTGC has also disclosed the
information to the Stock Exchange of Thailand in case of
any breaches that have a major impact on the company.

COMPLAINTS RECEIVED THROUGH

v

j5ialasdateliuunusg o feais1sue dnneds
Wanedayadenaiandnningureussimalne Tunsed
ANTALLIANAINANTENUAIATYFDUTEN

98] Ut Iamukednuauasnstinsasinassenussad
A

D) »

COMPLAINTS RECEIVED THROUGH

THE WHISTLEBLOWER SYSTEM OTHER CHANNELS
: : 2017

: TYPE 2015 0 c) e S

ONGOlNG FINISH : ONGOlNG FINISH
* 1. Social and Community © 3 5 3 0 f o .
' Complaints : : : : '
R R R AU AR 3 e * . 2. Environment Occupational :
'« Conflict of Int t 0 0 0 ! ' . '
Lot omfictotimerest a2 i Do D '+ Health, and Safety Complaints : 1 0 ! '
+ Regulatory Compliance 0 0 0 3 v v S e gt coe :
f i . 3. Complaints on Products : 33 : 8o : 0 Coeg
kTota| : 0 3 3 5 ) . and Packages . : : :
Note: \_Tota 36 9% 0 6o )

All complaints in 2015 and 2016 were considered and solved.

Eight complaint cases on violation of business code of
conduct were investigated for the root cause. Disciplinary
penalties were applied to five cases, while another three
cases are in the process of investigation.

Regarding other complaint aspects, such as one
environmental complaint case related to odor nuisance
from the turnaround activity of the PTTGC-3, PTTGC
executed the actions to rectify this issue and notified
to the impacted person. For the 68 complaint cases on
product and package, most of the complaints are the
broken plastic resin packages. All compliants were
rectified and the appropriate mitigation measures have
been developed to prevent future defect.

Besides the application of good corporate governance,
business code of conduct, and corporate compliance,
PTTGC is also aware of the risk factors that may affect
the business operations and has set measures to
prevent and control the risk to an acceptable level, in
order to sustain business growth. More details can be
found on the section of Risk and Crisis Management.

%a%’a\‘]L%UuﬁmaﬁmmimﬁiﬁaﬁNwmm%ua”ﬁm
§1U9U 8 1309 lmumiaaumumammmmmme\a
Tagld mLuum‘ﬁwmimmmuﬁﬂuwmm%a\iLme'ﬁa}
mulau 5 (309 WALEYITEWININTAOUAIUVL LN U
3 1509

fofousoududvuinden 91udu 1 e Hungd
nauseydilsidudunsoieguaInaineu PTTGC-3
Turnaround ‘vﬂ,mLLﬁlﬂmuwlmuwaﬂimuLﬁsJ‘U‘:?azJLLay
mmwmmLiaumuwamnmsml,auu‘%mi U 68
Fou dawlvajaziivafunsdinuussgdasidiananadn
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RISK AND CRISIS
MANAGEMENT """ eeesenes

PTTGC has analyzed various internal and external risk
factors, which may affect both short-term and
long-term business operations, such as technological
advancement, digital transformation, climate change,
and supporting government investment in the Eastern
Economic Corridor (EEC), etc. Accordingly, PTTGC has
set risk and crisis management direction to manage
risk within an acceptable limit and to become a
resilient organization which able to handle any crisis
situation. Moreover, PTTGC regularly monitors the
risk management progress and new emerging risks
that may occur along with strengthen a Risk Culture
throughout the organization, in order to sustainably
achieve business goals.

RISK MANAGEMENT

PTTGC has implemented the Enterprise Risk Management
(ERM) based on the international risk management
standards, which are The Committee of Sponsoring
Organizations of the Treadway Commission (COSO)
and the International Organization for Standardization
on (ISO) 31000. PTTGC'’s risk management structure
consists of three levels, which are the corporate level,
business unit level, and operational level.

NISUSHISAIUIFEN
"a:n,]o::—)nnm GRI103-1, GRI 103-2, GRI 103-3

Usdne Ielinseiteduidoesing 4 Meneluwazaisuen
pufnsfionaiAndufunssuiiugiiavesusdns sielu
seuzdunazszozen ldun anudavvanalulad
nswasuuUasgyafana Lazn1siudsunlasanin
nfenna sanfnisatiuayunisasueesy ulasenis
WalunserfogiasugianiavnIAnsIueen (Eastern
Economic Corridor: EEC) tJudu usum« Feldnnnue
wunelunnsUIIANHIABILATAIEINgA WednnnT
ansdvalvioglussiufiesdnsvensuld waziduoedng
ﬁﬁﬂ'ﬂ’mgﬂﬁﬂuﬁmm’ﬁﬂi@\‘]gf‘t_lﬂﬂ33?15](511‘14?]?039]'7\‘] 914
fimsfmusanmssiiunuuisenadosethoaiiae
wawtauihseTonnadedlusl « fleraiindunaoniian
MAOAAUASITUSITHIANNTAHLADY (Risk Culture) 9
udsunsevinisesdng ieldgshasdulunantinmang
#naliednadotiu

NISUSHASIIAz9ANISAIUIFUY

U3 Idenifiunisusmsanuidosesdng (Enterprise
Risk Management, ERM) Taeiénsdosnnsgiuaina COSO
(The Committee of Sponsoring Organizations of the
Treadway Commission) kag ISO 31000 (International
Organization for Standardization) Tagdllaseasnonns
UFMNIANLABIYEVUTENY ATOUAQH 3 TEAU Ae
FEAUDIANT TEAUABL/MgINe uazseauULURNNS

RISK MANAGEMENT STRUCTURE
1ASUaS1INISUSHISADIUISN

Board of Directors
ANUNSSUNISUSBNY

Risk Management Committee
AUZNSSUNISUSHNISAOUIFET

Management Committee
ACU=IANIS

Enterprise Risk Management Committee
ACUNSSUNISUSHISADIUIGLIS:AUDIANS

Business Group / Enablers
Naussnv / agyudauuauu

Operation Unit / Subsidiaries / Department
KUouURUANNS / USBNTUNEGU / MUJENIU

$189IUAUGIGUILLYSTUINS Us:91T 2560
USEN WARA [nauaa InTRoa 910/ (UKIBU)

Corporate Level
STUDIANS

Business Unit Level
SAUANENIU/KUOYSSTIY
Operational Level
S:UURURNTS



COMPOSITION OF THE PTTGC’S RISK MANAGEMENT STRUCTURE:
[ASJaSIINISUSKISADUISIVOIUSENY US:NoUndY

CORPORATE LEVEL
AOIFSISIAUDIANS

RISK MANAGEMENT
COMMITTEE

ENTERPRISE RISK

ﬂm:ﬂSSUHWSUgh'WSﬂOWUI?iU\]

S=AUDIANS

- Consists of PTTGC's senior executives

- from various business units, which

Consists of the Board of Directors,
which are responsible for

formulating risk management - are responsile for closely monitoring
policies frameworks, and - the implementation of Enterprise
monitoring risk management Risk Management on a monthly

progress. basis.

UIzNouRaY NTTUNSUTENY ¥
wihiirwuauloune nseuns
ALY LaTAAANNILFIY
US1sAAD

UTZNOUMY JUTMNITTLAUGIVEY
U3 91nansausing 4
- fvihiiRneamssiueug
- Msusmsanadusesdnsiy
Usgdmnideusdnelnddn

Moreover, PTTGC has applied the Three Lines of Defense
framework to its Corporate Governance, Risk Management,
and Compliance (GRC). This enhances the efficiency of
corporate governance and reduces the risk that may
occur to the organization.

: MANAGEMENT COMMITTEE
| ACUNSSUNISUSHISADUIGEN

Consists of management in each
* business group / enablers.

1 uimnstuusasngugsfia /
L anuuaEiuayy

. Responsible for executing the Enterprise Risk Management guidelines
. to create conformity, and for monitoring the implementation of risk
- management as assigned.

- fimhilunisiuwamemsuimsanadoeseiuesdnsluussyndld

- mluauuMsUSTINsAN LA RS URRYEUANAT AT LAS UNauvsng

More details of the risk management committee structure and their roles and responsibility described on the company’s website:
http://www.pttgcgroup.com,/en/sustainability/sustainability-practices,/economic/risk-and-crisis-management

Anmus1asidenlATeasIvnnenTTUNITUSITAMUEDS UALUNUIMMNTIAMANIATLSulsuseny
http.//www.pttgcgroup.com/th/sustainability/sustainability-practices/economic/risk-and-crisis-management

BUSINESS UNIT LEVEL
AIFSNS=AUENUIIU

OPERATIONAL LEVEL
AOWIFEIS:AUUAURANNS

BUSINESS GROUP /
ENABLERS
NaussNe / @neiuauuayu

OPERATION UNIT /
SUBSIDIARIES / DEPARTMENT
! ruosURURANTS / uSBNTuNndu

/ AU28U

iConsists of management in each
‘operation unit / subsidiary/
édepartment

Vg fusmnstuusazmhoufunng
1/ udnlungs / e

WerelAnANuaenndesdunssuumsfoniulasyiminifiaanuns

v @

wonand uEmy S9ldiuuImng 3-line of Defense 1
Uszynaldlunnsiduguafianisid msudmseusin
AnuLdne mugiunsauauaely waznsufuRny
nguanY (Governance, Risk and Compliance: GRC) &9
Frgrinyszansanlunisifuguanazanainuidos
fn o flenainduiuesdng
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THE THREE LINES OF DEFENSE FRAMEWORK
IudN1y 3-LINE OF DEFENSE

The PTTGC’s three lines of defense framework consists of:

WY 3-line of Defense Ya9UTEMY Usgnausie 3 @l bawa

(Own & Manage Risks)

Business Unit Mgt.
Process Owners

(All Business Units in
PTTGC group)

1% line of Defense is defined as business
group, enablers, and operational levels,
which are directly responsible for
managing the risks.

1" line of Defense 4w ngngsna
A1897U hazgeauUfuRnageg 9
Negntineu G9asanilunisuinig

TANNTAMULEDIAIYAULDY

Governing Body: Board/ Audit Committee
Senior Management

(Oversee Risks)
Corp. Risk Mgt.
Internal Control System
Corp. Compliance
Corp. Governance
Financial Control
Safety / Security
Quality Control

Inspector

2" line of Defense consists of
Corporate Governance, Corporate
Risk Management, and Corporate
Compliance functions, which are
responsible for monitoring, counseling
and providing advice to the business
group, enablers, and operational
levels.

2" line of Defense U3Enausiieviuagy
91U MAUYUANANIT YUIBIUUTINT
ANLAYY LagheeifUunsURUR
91U it AamukanisenLiue
TNy waglduustiungs

a wua

3308 @eeu uagszauUfuRnsene 9

Assurance)

Internal Audit

3“ line of Defense refers to Internal
Audit function, which independently
verify the performance of business
groups, enablers, and operational
levels to be efficient and productive,
also responsible for providing recom-
mendations for operation improverment.

3“ line of Defense lauA Wiaw9 U
asaaeumuly Feazvimiinisasy
ionsIamuNanIsAiuuIngy
53719 @YU WALIEAUUHURNIANG 9
ThfiussanSanuasussansug i
TWdaiauouuslunisusvigenis
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m
X
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o
o
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a
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(Provide Independent

Jojenbay

® o
:wq%Q

PTTGC has analyzed internal and external factors of
the business environment based on events and major
countries and global development plans, as part of the
information to determine key risk factors and mitigations
as described detail in “Risk Management and Risk
Factors”, page 51 in the Annual Report 2017.

In addition, to prepare proactive mitigations, PTTGC has
focused on Early Warning System to identify risks and
business opportunities and has focused on the Emerging
Risks, which may impact on PTTGC and/or industry
over the next three to five years.

$189IUAUGIGUILLYSTUINS Us:91T 2560
usSUN WAR Inauoa InTAoa 910A (UKBU)

viell U IdAleeiannuindesmegsieaintady
AaTULAENUBNUTENY AHIMANITOILAZ WU
dAtysing o) YosUsTnALazoslan Lﬂuﬁqwﬁwao‘ﬁazﬂa
Tumsimuaduthdudofiddyvesusiny Wefmun
WATNNTT09FU METwaziBuaiina 1 luseeulsedl
2560 ¥t “nsussAnsdsnaztiaduninudee”
Wi 51

Sty Usdny SldliRwddyiusTuuLieududramth
(Early Warning System) Lﬁ@ﬁzummLﬁﬂx‘lLLﬁﬂ@ﬂﬂﬂ%’h‘]
5379 wazliauddyfudaduideeiiindulng
(Emerging Risk) fienaneliinnansenuluaeninese
U3EnY uaz/viognanvnssulugaeszusiag 3-5 Uiy
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EARLY WARNING SYSTEM (EWS)
S:UUIRoUNYaoJIrnUn

PTTGC has conducted the Early Warning System to analyze external risk factors, including political, economic, social,
technological, legal, and environmental, which may affect PTTGC’s business in short-, medium-, and long-term.
Moreover, PTTGC has prepared preventive mitigations and regularly monitored risk management performance.

UsEnY dnvinszuuiioudvatonn Ansnsvdaduidusnisuen Mesnunisdiey iaswgia deau walulad ngwsie
wazdgiandon Mionafinaronisrnifiugsfiaves U5Eny Mlussusdl Svuenany wassrusend WionTdnvinuInINs
JoviunasAnmunanisuimsdnnisnnsideadulssd
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i EMERGING RISK IN 2017 :
Jeduidaaninavulniu U 2560

EVENT RISK FACTOR MITIGATION PLANS

1IMAN1SU Jeduidus unsNIsINNIsURIEIEeN

DISRUPTIVE TECHNOLOGY RISK
AWIdgIRUINAlulagniniinanisivasundassuivunisringsng

Set up new function called Digital
¢ Transformation to study the approach for

5§

[@l ; sustainable digitalization management.

Usulasvaiednsuniaseiu Digital Transformation

Innovation or technology that changes business so0su Wednyuuamlumsuimsdams y

models and rapidly influences the market and pnupava (Digitalization) 0819898

m—
products. This trend has drawn attention of ; e ——— |

global petrochemicals companies to develop — - 1
technology for producing innovative products, . Disruptive Technology Risk ég 1

to continuously propel business. 1 !

B I N RIS e G RIS IRI )
winnssufewmelulagiihliiinmsidouutas guuuumsvingsia
JUuuUMeYngshe uazdonaadiesanibasionann
wazranstouet vilruuiltiuvesusiniaiduinves
Tanyjommninalulagienanauduiansss
Weduindougsieetvsioiilos : - AnvunaluladfiAvadesiugsousdne

- welulagsaouddmsuounan ialuladnmsisn
a1ufif (3D Printing) mAluladndenuruiiou
Wusi wieduwuameluniswandudnfineuaues
siowmaluladimnann

Studying technologies related to PTTGC’s

business, such as future car technology, 3D printing
5 technology, renewable energy technology, etc., to

guide production in respond to such technologies.

CLIMATE CHANGE RISKS
AXWIdgYRUNTsIVagundasaniwnidonnie

Regulations may change as our government ; Applying the international standards ISO 14064-1
has participated in the 21% Session of the : 1 :2006 for developing greenhouse gas inventory
Conference of the Parties to the United ; :and reporting PTTGC’s greenhouse gas emission

Nations Framework Convention on Climate : . performance

Change (COP21) agreement and national 11MTFIUENG 1SO 14064-1: 2006 INUTEYNA

reenh It ion plan. o o o o A g
GIEETITBUSE CFS EELEHoN [ ﬂ[‘l]\?’]UIUﬂ’]‘iﬁ]ﬂV]’]‘Uijl]LLﬂZi’]EJ\‘i’mNﬂﬂ’ﬁUﬂ’aEJ

mawdsuudasesny seduu wazdetiofuan 5 1 eieunszanvovourns
msfimasginsmlumsuszysgAeyduan '
anuszvidndeiesmadsuudasann
pfienmaasiudl 21 (COP21) uazusunsan
nsUdesugiiounszanyegussing

Enhancing eco-efficiency by optimizing resources
utilization together with minimizing greenhouse
gas emissions from our operation.

wisUszavSannslindesliiinUssansnmgegn
wieannsUdesfeiieunszanainnsaniiugsia
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EVENT

IKANISU

RISK FACTOR
Ua9e1d99

MITIGATION PLANS
unsNISIANISURABIF

CLIMATE CHANGE RISKS

AOUIFBIFUNTSIUAsUIUasan W DoN A

Production cost may increase in the future due
to climate change, such as floods or droughts,
which may affect PTTGC’s business.

fuyunskanfienainduluewan 91013
wWasuwlavanngiennia 1w Uwie Wiesuwas
FagnansznurensALiugINavesuTENY

_@
il

Consumers behavior change to favor more on
environmentally friendly products and
technologies.

mawasuuUasngfinssuvesiuslaaisiesnis
wanAmusiuasmaluladfiduiinsiudsiindon
UINTU

Climate change risks may have an
affect on PTTGC’s business.

ALEBIATUNNTIURBULUAIANT
ANNA FI1AAINANTENUABANT
FiugsiavosuIuny

Participating in the Thailand Voluntary Emission
Trading Scheme to enhance capabilities for
managing and reducing greenhouse gas emission.

Wrdlasemsindesszuunsdenslueyayn
Uassfwiseunszannmradnslavesusemelng
WemnfanNansalunsusmsiansuacan
nsUaRsfingiFounszan

REUSE
REDUCE
RECYCLE

Implementing integrated water management

strategies for both internal and external by
continuously improving efficiency of water
consumption, installing reserve water production
units, and corporate the water management
projects with external agencies through the
sustainable water management working group,

Javinagnsnsuimsdamsedieysannis
Wemelunazaouenosdns Tapssnsldtheted
Ussansanseides nsdsesundsidaients
Han naesaundndulasINITUSITANIsthetne
Sefusantumizeeunieuen
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Conducting Life Cycle Assessment (LCA) to

e

—0‘)‘

assess environmental impacts in various aspects,
maximizing efficiency of natural resources
consumption, and applying for environmental
labels certification with external agencies.

M3UssfivindnsTinvendnsioe tneuseiiiy
nansznuvnvdswandeslususig 9 uasusuuge

mslimswensliiinuszandnmgean sauvivee
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EVENT
1InAN1SHU

RISK FACTOR

Jedeidey

MITIGATION PLANS
uInsNIsIANISTRV8IFT

CLIMATE CHANGE RISKS
AWIdgIAIUNISIJaguIdasaniwniionnA

Considering eco-friendly technologies for future
. investment, e.g. Vapor Recovery Unit (VRU)
installation, Enclosed Ground Flare Installation, etc.

ihtadedmmeluladidufinstuiowindon
FANTULATINTAINY LYU Anrszuu Vapor
i Recovery Unit (VRU) FAnRoszuu Enclosed

| Ground Flare LHusiu

RISK OF LOSING OPPORTUNITIES TO EXPAND BUSINESS WITH
THE EASTERN ECONOMIC CORRIDOR (EEC) DEVELOPMENT PLAN
AOUIFSIATUWIUNTASINISTKEDAAGDINUIWUNISWEIUNS:I TEIASUINIWIABNIAMN:OUDON

The Eastern Economic Corridor (EEC) development
plan to support Thailand New S-Curve’s growth.

The risk of losing opportunities to
expand business along with the

Chachoangsao

i PTTGC has joined the Eastern Economic
Corridor Office to support government
| implementation.

| UsEMM Whsasvinouiuditneuitenns
WannsudoomsugianiauiiiAsadedly

- fhugnamnssuitmang teidumsatuayu
| mIeflueuyeunInsy

Eastern Economic Corridor (EEC)

wHUNIARITELugIATEgRatiAvIAn Tueen
iesovsuNsiulavesenamnss vsvevUssne
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PTTGC has the approach to create a risk management
culture through the risk management structure, governance
and closely monitor risk management at all levels.
PTTGC also continuously communicating and enhancing
risk management knowledge through various channels,
for example, E-Learning, Training, Newsletters, etc., to
strengthen the risk management culture across all
levels of the organization.
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USEN WARA [nauaa InTRoa 910/ (UKIBU)

development plan.
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Resources

>0

Planning

Planning and provisioning of adequate
resources for developing strategic projects.
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ONE VIEW PORTAL SYSTEM: ENTERPRISE PERFORMANCE MANAGEMENT
S:UU ONE VIEW PORTAL: ENTERPRISE PERFORMANCE MANAGEMENT

One View Portal System is a new application on internal networks and smartphones for executives to access

important management information and to monitor the performance in various areas, including risk management.

This support management to take prompt action.

35UV One View Portal (Juneundinduluivuneniamesuazanimivudmsuguims lunsdhdedeyadfyi
15 lunsusmsdnns wazinmunanisaniduouludiusig o saudesnunisuimsanudss donaliianuisauims

dannstaatneiuiagd

Corporate Risk Profile Key Risk Indicator Dashboard

Displaying current corporate risk status. Presenting the Key Risk Indicator (KRI)
status to continuously monitor risk
management. If the KRI status changes,
PTTGC should take additional actions.

wanvan Lz laduLdusdAnyvevevrng LARVANUEYRIRYTTAAIMLEEY

WDRAMNHANITUSINTANHLEILS
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TRAINING ON “ENTERPRISE RISK MANAGEMENT”
NSYALINOUSU “NISUSKISADIUIUIVOIOIANS”

PTTGC has organized training courses on “Enterprise Risk Management”
for employees who are responsible for managing risks. Such training
aimed to build an understanding of the risk management framework,
how to handle new emerging risks that may affect the company, and
how to apply Key Risk Indicators (KRIs) to manage risks properly and
effectively.

U3Eny dneusuluiide “nisudmsdanisandesvesesdng” THiu
winuAviminfiguanisuimsnndiduedns wislininguianiig
Srnsdnlafieaiunseumsuimannsdosuasvinviuiunnudesive 4
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(Key Risk Indicator: KRI) Tun59nn15UsHIsANNLERI08 10NN CaNLAY
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2

Mitigation Plan

Displaying details of mitigations plan
for each risk factors.
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Besides strengthening of the risk culture within the
organization, PTTGC has also participated in the
promotion and development of risk management and
internal control systems for listed companies outside
the organization. PTTGC is a committee of the Risk
Management and Internal Control Club, organized by
the Thai Listed Companies Association.

CRISIS MANAGEMENT AND BUSINESS
CONTINUITY MANAGEMENT SYSTEM

PTTGC has set up a Business Continuity Management
policy based on ISO 22301 (Societal Security - Business
Continuity Management System - Requirements) and
related laws to manage the crisis effectively and for
business to operate uninterrupted.

BUSINESS CONTINUITY MANAGEMENT

PTTGC’s Business Continuity Management covers from
planning, resources preparation for incident response,
impact assessment, situation management, determination
of duties of the person who in charge of controlling
the incident, together with periodical practices on
emergency and crisis response plan, and review & improve
emergency and crisis management plan to keep it most
effective, ensure that no affect to the operations and
stakeholders throughout the supply chain.

UONANUFENY AziaSuas19TmusTTdanIsAMEsY
muluogAnsual vsume Sufldiusanlunsdaasuuas
Wannszuunsuinsanuidoeuaznisaiuguaeluli
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U3t Wimuaulovsmsudmsanaseldesmegsie
Tagg989mIunInTgIu 1ISO 22301 (Societal Security -
Business Continuity Management System - Requirements)
waznguinefiivades Weudmsdanisnizingnetie
fiuseansnm wazgseausasuiuluediesioiilon
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NUMINUTUUTIUHUNTUSMSNNIEQNIAUNILAENILINgA
TWiuszansameyiane wieldlwdenansznusionis
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CONTINUOUS IMPROVEMENT OF BUSINESS

CONTINUITY MANAGEMENT SYSTEM
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EMERGENCY AND CRISIS MANAGEMENT

Emergency Level 1 and 2
(Plant Level)

Non-violent emergency events, which
the situation can be controlled by
Emergency Response Team.

Management Team.

Emergency Level 3 and Crisis
Situation (Province/ Country Level)

Violent events that may affect operating
plant and neighboring communities,
which can be controlled by Crisis

Business Continuity Management
(Business Interruption)

Event that may affect business and
may cause business interruption and
can be controlled by the Business
Continuity Management team.

PTTGC’S CRISIS AND BUSINESS CONTINUITY MANAGEMENT CENTER
AUYUNYBINISUSKISNI0:-0NNMIIAADIURDIUOINISSNIVEI PTTGC

In 2017, PTTGC has established the Crisis and Business Continuity Management Center (CBC) at the Energy Complex Building
A and at the Rayong Office, to serve as a command center to monitor events that may affect business operations. The CBCs

will enable PTTGC to manage and control the crisis that may affect business and stakeholders in a timely manner.

o

Tt 2560 UFEn ladaserudUyrinsuinisnnigingauazaiuseoomiegsiafiqudiouiuesinesnind 81a13ie uasi
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PTTGC has communicated its emergency and crisis
management approach and Business Continuity
Management to relevant employees for upholding,
provided regular training to employees, and publicly
communicated Business Continuity Management.
Moreover, PTTGC has a whistleblower system to receive
feedback and complaints from stakeholders. The feedback
and complaints have been used to improve business
operation, and to respond to stakeholders’ expectations,
which can prevent and mitigate events that may affect
the company’s business, such as protests or riots.

vist] U Iddeansuuamemsuimsnnizgnidunay
AEIngR SaEvNIUTIIANAseLdesnegsAaliy
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BUSINESS CONTINUITY MANAGEMENT MAGAZINE
- UMYANSNISUSKISADIURADILUDINIISSN

 PTTGC has developed Business Continuity Management Magazines to communicate and educate its employees
i about the policy, strategy, and process of Business Continuity Management. Such magazines are available in the
1 electronic format for convenience access.

- USdny davihfingansmsuimsanwseltioonnegsia tiedeansuasliianuiiundneu ineaiuuluung nagnstuneu
- masniunulunsuinsanuseriomisgsie Inefinearsdenaniasdavinluguuuudidnnsednd ieanuasaan
- Tumsdndvualddoya

e Business Continuity Management Policy
e Business Continuity Management Framework

INTRODUCTION
IR e | eadership and Development of Business Continuity
m: Management System
e Planning and Support
PLAN

e Implementation

e Business Continuity Management Strategy

e Preparation and Implementation of Business Continuity Procedure
e Practicing and Testing

e Performance Appraisal and Improvement

e Sustainable Development and Establishing Linkages
Approach of the BCMS among the PTTGC Group

e Measuring the BCMS Integrity of the PTTGC Group

CHECK & ACT

TRAINING COURSE ON “IMPLEMENTATION ISO 22301:2012 BUSINESS CONTINUITY
MANAGEMENT STANDARD”

n1stlnausurandms “IMPLEMENTAION ISO 22301:2012 BUSINESS CONTINUITY
MANAGEMENT STANDARD”

PTTGC has organized training courses on “Implementation I1SO 22301: 2012
Business Continuity Management Standard” for interested employees.
This course provided them with a better understanding of the Business
Continuity Management system standard 1SO 22301: 2012, so that
employees can apply into their current works efficiently.

UTHY IRNOUTHNANGAT “Implementaion 1SO 22301: 2012 Business
Continuity Management Standard” dwsu wiinewiifinnnsauls el
wineufanuianudleluszuunisuimsanusedesmiegsia
NN 1SO 22301: 2012 wazansnsaluussyndldiunisaniueuly
Uagtuldegnefiussangnn
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MANUFACTURED CAPITAL

CARE AND MEASURABLE BENEFIT

nowldlena:agwatuAnudsauna:aanonaou

c 4

INPUTS

FINANCIAL CAPITAL

INTELLECTUAL CAPITAL
eCe
HUMAN CAPITAL

SOCIAL AND
RELATIONSHIP CAPITAL

3

NATURAL CAPITAL

PTTGC intends to develop its business on a sustainable
basis with science, technology, and innovation as the
foundation to lead Thailand to the two main goals,
which are advancing toward Thailand 4.0, and escaping
the middle-income trap with the public-private
collaboration. In addition, PTTGC is committed to
contribute to the Sustainable Development Goals
(SDGs), and takes human rights and social responsibility

s189IUAUGIGUNUUYSTUINIS Us:91U 2560
usuNn WA Inauea indAoa 910A (UKIBU)

PTTGC delivers the best business performance
through trustworthiness to create fair and
sustainable value for shareholders.

Corporate
Governance and
Business Code
of Conduct

PTTGC creates a learning
organization and a happy workplace
to cultivate proficient workforces
with profound engagement and
commitment to professional
excellence.

Occupational
Health and

BUSINESS STRATEGY

OUR STRATEGY IN ACTION

PTTGC provides superior solutions from
innovative products and services to be
the best choice for business partners.

-
3

Risk and Crisis Product
Management Stewardship

Innovation
Management

Supply Chain
Management

Tax Strategy

and Customer
Relationship
Management

PTTGC engages and integrates
social and environment to
our business with responsibility
and care for sustainable
development.
T =
o

Labour Practice Energy & Climate

Strategy

Human Capital Waste

Development Management
and Talent sam —
Attraction & " @ ]

Relations -
Environmental Water

Policy & Management
Management

Gitizenship and
Philanthropy
System

¥

OUR OUTPUTS

EMISSION / DISCHARGE PRODUCTS

into consideration, in order to promote efficient use of
resources, and to reduce the impact on the environment,
community and society throughout the value chain.
These can be achieved through the environmental
management system, CSR projects, human rights
management, and sustainability valuation, which are
in accordance with PTTGC’s strategy called Balance
Business with Sustainability.

CORPORATE STRATEGY

Accelerate Growth Balance Business
Levers with Sustainability

STRENGTHEN ENABLERS




OUTCOMES / VALUE CREATION LINK TO STRATEGIC PRIORITIES

FOR PTTGC FOR STAKEHOLDERS

SUSTAINABLE CORE
&lil°
BALANCE BUSINESS WITH SUSTAINABILITY

Achieve utmost benefit from business and
products with sustainable market confidence

Deliver the best business performance
through trust worthiness to return value and
dividends to shareholders

Generate long-term returns through
operational eco-efficiency with caring for
society and the environment
» Environmental and Management
Accounting
« Physical Information 474,630 MTHB
« Monetary Information 418 MTHB
« License to Operate and to Grow

Create value-added to communities and
mitigate negative impacts to environment
« Energy Saving 1.40 Million GJ
« Water Reused and Recycled 7.69 Million m®
« Zero Waste to Landfill
« GHG Emission Reduction

77,503 Ton CO,e
«  Community Investment 259.48 MTHB
« Commercial Initiatives 3.05 MTHB
« Charitable Donation 51.38 MTHB
« Social Satisfaction 86.20 Percent

ACCELERATE GROWTH LEVERS

(o] E hi
)

Ay Be a leading petrochemicals company to '[ I

4 earn long-term adjust EBITDA
STRENGTHEN ENABLERS

Be the best choice for business partners
and customers

L e
(]

Ii.h Escalate business growth through a\r - Become a safety and happy workplace
\
' A @ creating a learning organization and being ~ : Aﬁ for employee

.ﬂ a safety workplace f i

RN &

&

'
A

U3EnY 3fiingsiauuiuguuesnndedufiisnngiu  edrefiuss@ndninuazannanssnusedounindes yuvy

anInermans malulad uazuiangau et
Uszmalugilmsng 2 denan Ao n1ssedussimelng 4.0
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aundoUszundy wieuieatuayutmansn e
0t9898U (SDGS) AaenauAnilsiionandniuyvasunas
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Waunnegd9du (Balance Business with Sustainability)
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SUSTAINABLE
ENVIRONMENTAL

GRIB02, GRI303,
MANAGEMENT SYSTEM “***

With the commitment to be an organizational role
model that develops and grows sustainably based on
excellent performance, PTTGC has strictly conducted
its business in accordance with national and international
laws, regulations and standards, through its policies
and integrated environmental management system,
including air, water, waste, energy, and efficient use of
resources. PTTGC has set a challenging target to
reduce emissions and waste, and has provided a
regular and comprehensive monitoring on monthly
basis. Although its 2015 environmental performance
did not meet the targets, therefore in 2016 PTTGC has
implemented various environmental projects covering
energy efficiency management, greenhouse gas reduction,
water management, waste management, Volatile
Organic Compounds (VOCs) reduction, and optimization
of the wastewater treatment system to be better than
standards, to improve performance, achieve the target,
and reduce the environment impacts leading to the
sustainable environmental management.

SUSTAINABLE ENVIRONMENTAL MANAGEMENT APPROACH
IUONWNISUSKISIANISEIONAOU0EIENEU

COMPULSORY VOLUNTARY

S:UUUSHISYANAS
ﬁﬂUéJllOﬂé’OUﬁE‘i\lﬁu GRI302, GRI303, GRI305
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ROLE MODEL SUSTAINABILITY

STRIVES TOWARD SUSTAINABLE ENVIRONMENTAL MANAGEMENT

Strictly comply with the
national and international
laws, regulations and
standards

Excellent practice above
laws requirement,
and develop
sustainablility KPIs
MsUFUARITUIEARNGN
NNKIUNY IazNISWHJUN
AOBIANENEU

NsUNUARNIUNNHKIUNY
VoUUAU llazunmsgu
Adlus=auUs:InFia:

S=AUANNADYNIASIASA
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Role model in integration of
environmental development
and management
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¢

Expand sustainable
development
to all sectors
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In order to improve environmental management along
with balancing economy, society and the environment,
PTTGC has implemented the Environmental Management
Accounting (EMA) project. The results will be used In
the consideration of EMA, short- and long-term
environmental budgetting plan, efficiency of resources
usage in the production, and investment in environmental
projects. In 2017, PTTGC has expanded its EMA
implementation to the Green Chemicals Business Unit,
resulting in EMA data collection covering all business
units.

PTTGC has also implemented the Environmental Return
on Investment (ERQI) project by using EMA data for
the assessment to measure the effectiveness of its
environmental investment projects. Consequently, the
implementation results of environmental investment
projects can be more clearly demonstrated. At present,
PTTGC has implemented the EROI for environmental
investment projects covering all Business Units.

In addition, PTTGC is committed, and supported in
various projects, through Plant Investment Justification
criteria. Safety, occupational health, environment, and
energy saving are considered as the first priority.

Physical Information

Waste & Emission Control Cost

Monetary Information

(Million Baht) (Million Baht)
474,630 418
I 100
403,653 342 88 I
365,196 314 85
2015 2016 2017 2015 2016 2017 2015 2016 2017

SUMMARY OF THE MONETORY INFORMATION
asUdnygrtgineiiunisinnis Jounu 1a:nounuanuEiondow

Prevention & Environmental
Management Cost (Million Baht)

(Million Baht)
373
301 45 4
269
2015 2016 2017 2015 2016

WA NUIEANEAINATUIMIITANNTA 1A suInd e
wieasasannaTzoIATYgie donn uazAviwanden
viund JuandulasenisdavinUydnisuinisanu
dowindon Tnunadildaziunlfifunievfioussnau
nssmaulalunisuimsdanistyduaseulssanusiu
Aouandontossusdunarszezeny nisldnsneins
Tunsndnegviiusedninin saufelasenisasnu
Aowandensny q dvlul 2560 vsEny l8fin1sveny
Tasemsdavin EMA Tudengugshanandnsiiafd 1o
dourndon Fovildnnssrvsindeys EMA AseuUAqN
ATUYNIUILEINT

U3Ene §9dnvinlasen1smsnaineuLnuaINnITamu
fudewainden Tnvsevondeyaildainnisdain EMA
wldlunisuszidu e dnuszansnadudouindon
anmsasululasenssne o Feviliansnsatunadng
nmssfiulasinsamuiudowandenddnauain
fodu Taudaquusdny 1§davin EROI AsauAquyn
Tasomsasuindowindonvesnniiugsna

uonnil uswny Seajeuldlauazatuayunsamu
TATIMING ¢ AUNTZUIUMT Plant Investment Justification
Criteria IngRansanUsedudmuANUasnsiy 913eunsl
wazdowanden sauonsusErdandesudugsunsn

SUMMARY OF THE ENVIRONMENTAL MANAGEMENT ACCOUNTING
asUnisAnItulASINISIANIUNYBNISUSHISANUZIONSOU

Coverage (Percent)

Coverage (Percent)

100

45 88

85

2017 2015 2016 2017

Integrated Sustainability Report 2017
PTT Global Chemical Public Company Limited

77 oo

&\Y



EXAMPLES OF THE ENVIRONMENTAL RETURN ON INVESTMENT (EROI)
PROJECT IN 2017
£1008NIASINISHITNSINOUINUINNISAINUANUZIoNSOU Tul 2560

ENERGY RECOVERY FROM MEG PRODUCT PROJECT
Insunns ENERGY RECOVERY FROM MEG PRODUCT

PTTGC has installed the heat exchanger to recover the exhaust energy from the production process, resulting in reduction
of steam consumption cost and the fuel used in the production process.

USENY Aesiasesnanilasuninudeu etwdsuiimieannszuiunmsuanndusniding denaldiaunsaanusunansly
lotn anAnldansnasi@omndeiidlunszuiunisuan

Installation Budget is Over Reduced Steam Reduced Costs of the Steam Feed 704
28.4 Million Baht Consumption by into the Production Process by
3,647 GJ per year 21.4 Million Baht per year Percent

QMAX CATALYST REPLACEMENT PROJECT
IAsuN1s QMAX CATALYST REPLACEMENT

PTTGC has improved a production process by replacing catalysts that has a longer life span, from three years to four years.
This project can reduce costs, raw materials used, and energy consumption in the production process, due to this catalyst
can be operated at lower temperature than the original catalyst.

USUNY WAILINTLUIUNTHER TﬂULU?{Uuﬁ’aL‘i\‘]UQﬁ%m (Catalyst) ﬁﬁewqmﬂ%mumwﬁumﬂ 39 W 4 U Bnviedadan
anelany anmsldingau uazannsléndeemlunszuiunmandn evaindiseufnsordannsavinemldigomnd
AisnninfideufAzonau

Installation Budget is Reduced Steam Consumption Reduced Costs by 22.6 Million 175
48 Million Baht by 3,188 GJ per year Baht per year Percent

Note:

EROI = [(Environmental Benefits + Economic Gains) / (Capital Investments + Operating Expenses)] x 100%
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INVESTMENT IN ENVIRONMENTAL AND ENERGY PROJECTS
[ASINISAINUANUAIONSOUIIA:WANIU

Investment Budget in Environmental Cost Saving Total Number of Environmental
and Energy Projects (Million Baht) (Million Baht) & Energy Project (Projects)
1,950
1,454 84
1,055 0 N\ 68 63

e 0 i6:8 2hAA

2014 2015 2016 2017 2014 2015 2016 2017 2014 2015 2016 2017

As a result of conducting business with sustainable  a1nMsALugsAafidnsuTINsTANIsAuAILIndes
environmental management throughout the supply aih\‘]é"\aﬁumaammﬂﬁdqﬂmu donalilsveuvesusune
chain, all 14 plants of PTTGC have been certified since  viavisin 14 Tsoou TiFumssusesnaifugnanvnssadiden
2016 as Green Industry Level 5 by the Ministry of Industry. 26U 5 9INNTENTIIQARMANTTH oAl 2559 wenannii
In addition, PTTGC has participated in pilot project of U364 §9idsaulasensiigesnsdnvisd innan o
Green Domestic Production: (Green GDP). This promotes 128391 ATe (Green Gross Domestic Product: Green GDP)
the creation of a green economy and enhances the value  @vduiasuliiAnnisadroiasugiadidoruasndnsuli
of national’s Green GDP. wAnAusisnaTINALTve sUTzmATiyargedy

Green Gross Domestic Product (Green GDP) in Industry Sector Project
[NSINISYINNNADBINWANNNUZIL0ASIUEIVED (Green GDP) NNQRaINNSSU

PTTGC has joined the pilot project of the Green Gross Domestic Product (Green GDP) in the refinery and petrochemicals
industry sectors (Aromatics & Olefins) to find indicators that can reflect the economic growth of Thailand, by taking into account
the impact on the environment and natural resources. This is consistent with the Sustainable Development Goals (SDGs) and
the National Economic and Social Development Plan in the aspect of green growth for sustainable development.

v
v oy

uiEny Iddnsanlasenisinsesdavindad anindusiniasiudilul (Green GDP) Tuningaamnssulssnduiiduuas

Ulpsiafiou
HANTENUAUATLINRBHLAENTNEINTETTHTIRAIUELY Fvaenndeviuiiimanenswmuieg9ddulasuiuNmuLATYgha

wazdannutend snunsiulafiduiinsfuivuwindeieniswmuneengdeiiu
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Depletion Cost Transportation Degradation Cost Defensive Expenditure
Fuel ) | Air Emission
|
4 - — —
= o LIFE CYCLE =a i
RIS - ASSESSMENT n it
ﬁ ) i ) ’ !!ﬂ_ i' Environmental
Electricity Raw Materials *"': . . Manufacturing Wastewater Prevention
“ ) and Restoration
- A "
Water End of Life Distribution Waste

Green GDP = GDP - Depletion Cost - Degradation Cost — Defensive Expenditure

Note:
e Green Gross Domestic Product (Green GDP) is a cost accounting system for the environment and resources by deducting the book value of net cost of
the resources used, which consist of the depletion cost, the degradation cost, and the defensive expenditure.
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ENERGY MANAGEMENT AND
CLIMATE STRATEGY

Climate change and energy management are important
global issues, because it has been impacting society
and the environment around the world. It may also
affects PTTGC's operations by interrupting business due
to natural disaster risks, which tend to become more
intense, such as flood, drought, scarcity of raw materials
and energy used in production, etc. Therefore, PTTGC
has intended to take part in the mitigation of climate
change by setting energy management policies and
establishing the 5-year Climate Change Strategy
Roadmap to improve energy efficiency and develop
renewable energy guideline, as well as to reduce
greenhouse gas emissions from its operations. This is in
line with the United Nations' SDG number 7: Affordable
and Clean Energy, and number 13: Climate Action.

PTTGC has set the target to reduce greenhouse gas
emissions (scope 1 and 2) by ten percent by 2022, based
on BAUSs, from the base year (2012) or approximately
780,000 tons of CO, equivalent. PTTGC’s greenhouse
gas inventories have been calculated based on ISO
14064-1:2006, the Greenhouse Gas Protocol, American
Petroleum Institute (APl 2009), IPCC 2006, and Thailand
Greenhouse Gas Management Organization (Public
Organization), which serves as greenhouse gas emission
database and has been used as a guideline for
greenhouse gas management of PTTGC.

NISUSKISIANISWAaNINUIa:Nagns
nunisidasundavaniwnidonniA

M5 suLUasan ngfe1nALATNNTUIITIANIT
n&somduseduiivhlanldanuddey Wesndena
nsznusiedonnuazAsIndewhlan SIuvise 9dsHase
nssiugsfiavesuiuny wasvinldgsiangavednain
AMADsUAUs T AT T IRN ULy
W v thuds msvaueauingiivuazndeonuily
Tunnsnan Busiu Fadu U3sne SexesiufiaziBudaunis
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TagnsivuaulyunIsUTMIIANINasLuaIavin
wuunagms 5 U dmfuuimsdanismsiasuudas
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Usoswidounszanainmssiiiugsia Seaenndeefi
Whmnomswannegededuvesesdnsanyszesid
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USune IamuuadvsngluannisuaesfingiSeunsean
Yaulafl 1 uaz 2 avdevar 10 ann1ssdugsiaund
Mmulul 2565 Lﬁ'aLﬁﬂuﬁufng (U 2555) HIpUTEN
780,000 fuansuoulneenledifivulyin uSuny e
Javihdnylinisuaesfingiounsyanvevesrng lauenede
AFN1FANUIUAINNINTIU ISO 14064-1:2006, the
Greenhouse Gas Protocol, American Petroleum Institute
(APl 2009), IPCC 2006 WLazevANITUIHITINNNTAY
139UNTLAN (B9ANITUWITI) Lﬁ@Lﬂugﬂu%@HﬁﬂﬁiUd@U
finwiseunszanuasldiduuuinivlunisuimsdnnis
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ACCUMULATIVE GREENHOUSE GAS EMISSIONS REDUCTION
n1sann1sUasunisiSouns:ana:au

(189,380 @ &
2014 2015

Reduced by
10 percent
compared to

the base year (2012),
based on BAUs

Target for

2016 2017 2022

Note:
Above informations are being verified by third party and ISO 14064: 1 certification verification, so the data are an estimated GHG emission. The verification is expected to
complete within May 2018. More information can be found on www.pttgcgroup.com/en/sustainability/sustainability-practices/environment/climate-strategy

AUEIKA:

Unit: Tons of CO, equivalent

Joyadonaraiuruszanamsuseuiuidounszan evaineysenilnsmauasunazyenIssusey 1SO 14064 -1 Feazuduasemeludounguniey annsagsruazdenlsi
www.pttgcgroup.com,/th/sustainability/sustainability-practices/environment/climate-strategy
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PTTGC has provided supports to projects related to
climate change and participated in the Science-Based
Targets Initiative Project with international projects and
organizations, such as Carbon Disclosure Project
(CDP), UN Global Compact, World Resources Institute
(WRI), and World Wide Fund for Nature (WWF).
PTTGC has set a target to reduce greenhouse gas
emissions intensity (scope 1 and 2) by 52 percent in 2050
compared to the base year (2012), based on BAUs.

Furthermore, PTTGC has collected greenhouse gas
emissions data from other related activities (scope 3)
according to the Technical Guidance for Calculating
Scope 3 Emissions of the GHG Protocol, leading to the
management of greenhouse gas emissions throughout
the supply chain.

nasUaounnsiSouns:=aniuvoulvn 3

Snviausine Idatuayulasemsiiiuidestunissude
mMswWasuuUasanmafienna waziinslasensimun
Wnsneannisudesingisounssangiuinemansiu
lasynsuazosrnssziulan wu Iasinsilamedeya
Asueu doanaslanusanyssenvd andunsneins
whslan wazevAnisnesudnivilanaina lagdinue
WvsngnsanuInnainisuaseingseunssansesiy
MIHAR (VaUWA 1 LAY 2) a¥seuas 52 31ANNTALIY
gafamsuni Tl 2593 Lﬁ@LﬁﬂUﬁUTng (U 2555)

uonani v3sve Sedufunsifudeyanisudesiine
Seunsvanlufanssudu o MiAvides @euwwn 3) Ay
LUIN19NNTUTELEY Technical Guidance for Calculating
Scope 3 Emissions 489 GHG Protocal Lﬁaﬁﬂmjmi
UImsdnnsnsudesieideunssannasavldgunu

PTTGC has evaluated 12 activities with the scope 3 greenhouse gas emissions from the following nine topics:
Ustne ladseifiufanssuidnisudssfingSounszanluveuivn 3 s1uiunvau 12 Aanssy 10 9 wWade Lawn

NS S |

Upstream transportation and distribution, e.g.
transportation of the main raw materials
through pipeline and purchased electricity
transmission and distribution loss

Purchased goods and services,
e.g. water withdrawal

MsBodUAIa:USNTS U NASTEUN

Bloda

Wastes generated in operations, e.g. landfill,
incineration, and wastewater treatment

.

MSIANISVIIFERIAATU
NNISFANITUSSAR 13U NSEINauU
nsiamalsia: nsunununide

TR

Processing of sold products, e.g. molding
products from the Polymers products

NS:UdUNNSWANWARNATUT U
nsvusUwannnurisnidawananniwaiuos

Capital goods, e.g. raw materials

nisUdoerisiSouns=anannisiaul
BudnNAU 13U SnNAUKAN

R
Business travel, e.g. employee’s
air travel

NSIAUNNAIWSSAR U
NSIAUNNA0YINSDITUVOIWUINIIU

o

BN
w |
mm—
Use of sold products, e.g.

jet fuel and biodiesel (B100)

nslBuiuwaniour ku
unduigaiwavonniAgu
nazlulomisa (B100)

msvuaila:nsns=91eaurvadssasiutih
13U NNSVUAIINNAUKANNIND
lla:n1sgryidewannuwwuius:uu

4 el

Downstream transportation and
distribution, e.g. transportation of
the Polymers product

NISVUANIIA:NSNS=918FUATVOISSTID
Jangun 1su msvuduidnwanasniwaises

i

B
End-of-life treatment of sold products
e.g. Polymers products

NISIANISEINVOIWANACUA 15U
wannruAlwaies
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GREENHOUSE GAS EMISSIONS INTENSITY
USunrunisUaounisiSouns=annonuNISwan

Reduced by
52 percent compared to
the base year (2012),

based on BAUs

2016 2017 Target for 2050

To achieve the greenhouse gas reduction target,
PTTGC has implemented and certified the energy
management system according to ISO 50001 and
operated in accordance with the PTTGC Energy
Excellence Roadmap in all plants. In 2017, PTTGC’s
Refineries and Polyethylene plants received the CEM
Energy Management Insight Award. This award
demonstrated PTTGC as a role model in promoting
energy conservation and renewable energy development
in accordance with ISO 50001, Energy Management
System (More details can be found on http://
www.cleanenergyministerial.org/2017-Energy-
Management-Leadership-Awards).

In addition, PTTGC has continuously implemented
energy conservation projects, such as the High Emissivity
Coating at Heater Project, the Convection Zone Cleaning
at Furnaces Project, etc. PTTGC has set the reduction
target for Accumulative Energy Reduction by ten
percent in 2022, from the base year (2012), and has
targeted for all plants to be certified as the International
Top Quartile Energy Efficiency within 2020.

ACCUMULATIVE ENERGY REDUCTION
n1sannNIsidwagud:al

219
i i i P 17 ;
>< nmonn

2013 2014 2015

Unit: Kg of CO, e per Ton Production

Lﬁ'aiﬁmiqLf]mmﬁiumsam%mmmiﬂa'aﬂﬁ’w
Bounszan U3une finsudmsdanisndenulegldssuu
MTFANITNE 9 UA 1FFUNTFUToIMNNIATI L 1SO
50001 bALAINITUATHLELNTTANTNE0LTITUER
(PTTGC Energy Excellence Roadmap) luls991uynusa
Taelul) 2560 UsWn« 1H5uUs19 %8 CEM Energy Management
Insight Award @wsulsendu wazlseoulndionau
FeseTasonanuandliiiuinuieny Hueednsietie
fierfualfiAnnseySnundsnunam s WEs Y
NALNUATHIZUUNITIANTNANU ISO 50001 (31easidun
VLA http://www.clean energyministerial.org/2017-
Energy-Management- Leadership-Awards)

uonand uune fnnsdevilasemiseynundee
atigsloion 1wy TAs9N"S High Emissivity Coating at
Heater lm59n15 Convection Zone Cleaning at Furnaces
udu wdeurtermuaidvunsnisannisldndeeu
azanay Yovaz 10 Tl 2565 Lﬁ'mﬂﬂumﬂﬂg’m (U 2555)
wazidmunenislasunissusesatunisiuse@nsain
funsldndseududaluseiuainadmsuynlsennu
vouuiEnd Mmulul 2563
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EXAMPLES OF ENERGY REDUCTION PROJECTS IN 2017
fnooddlnsunisnisanidwaguiuiut 2560

CHANGING ADSORBENT TYPE AT THE PAREX UNIT PROJECT
Insunisidagusunvoundonndunnuoy PAREX

PTTGC changed the type of adsorbent at the PAREX unit, which increased Paraxylene extraction, it is a high value product,
and reduced energy consumption of the Raffinate Tower.

U3ene sflunswdousiiavesingaduiviie PAREX vilaisnsofowisnledn dodunindueinfiyargondusnlauniu

wazdariganUsuunsIIndsuTivie Raffinate 8nsag
d

e

Optimization Budget was Reduced Energy Consumption Reduced GHG Emissions by Reduced Cost by Approximately
1,766 Million Baht by 268,039 GJ per year 11,654 Tons of CO, 70.4 Million Baht per year from
equivalent per year Energy Saving

NEW PLATFORMER (PLF) FEED EFFLUENT EXCHANGER PROJECT
Insun1s NEW PLATFORMER (PLF) FEED EFFLUENT EXCHANGER

PTTGC installed the New Platformer Feed Effluent Exchanger, in order to recover waste heat and use its for heating the
Platformer Feed.

e sfiunisfinsvgunsaduaniUfsunnudeuiiviiay Platformer ietnndeaunnseundenindusntdannseudu
Platformer Feed

4 |
Optimization Budget was Reduced Energy Consumption by Reduced GHG Emissions by Reduced Cost by Approximately
344.6 Million Baht 211,156 GJ per year 11,421 Tons of CO, 140.6 Million Baht per year
equivalent per year from Energy Saving

REVAMPED APC MODEL FOLLOW EXPANSION Il PROJECT
[nsunns REVAMPED APC MODEL FOLLOW EXPANSION |l

PTTGC installed the Advanced Process Control (APC) system to improve efficiency of steam used in the distillation tower,
so that it can reduced energy consumption in the production process.

U3ENY fnfiun1sfinaussuy Advanced Process Control (APC) weldnisldndeouletnivenduiussdnsningodu
aN31N509uaANS NG9 IUATLUINATHER

() AR - B

Optimization Budget was Reduced Energy Reduced GHG emissions by Reduced Cost by Approximately
1.08 Million Baht Consumption by 9.196 Tons of CO, 63.5 Million Baht per year
190,512 GJ per year equivalent per year from Energy Saving
4
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SOLAR POWER SYSTEM
S:uulwwawawanunagonnmne

PTTGC has installed a solar power system to promote alternative energy use within the organization. The produced electricity
will be used for street lighting within the Rayong Office area, wastewater treatment system and water turbine, and parking
area of the Rayong Office and the Phenol plant.

VSN AINNSARAITZUUNAR IHNanNaNILLase1fing Weduasunsidndenumadonnieluaeding InelnWinfinanle
aelddusulndavainsusinasauunalunuidninouscyey ssuutitnudsuuussuuiiiLn SaNTsRLReRTavevdntingY
Jeuey waslsenuiuea

Budget for Solar Reduced Energy Reduced GHG Emissions by Reduced Cost by Approximately
Power System Installation Consumption by 87.5 Tons of 0.81 Million Baht per year
3.3 Million Baht 888 GJ per year CO, equivalent per year

OVERALL ENERGY SAVING PROJECTS IN 2017
IAsanisUs:KanwagunuKkunaiul 2560

Supporting Budget 57 Energy Saving Projects Reduced Energy Reduced GHG Emissions Reduced Cost by
816 Million Baht Consumption by by 111,383 Tons of CO, Approximately
1,395,920 GJ equivalent 570 Million Baht

______________________________________________________________________

SUMMARY OF ENERGY TARGET AND PERFORMANCE
asUidnnungiiazwan1saduiiuAIUWaWIU

\l/

/i AN
Total Energy Consumption & ... 3-0 14 133.23
M 12935 G & :
Unit: Million GJ 115.25 119.97

Energy Consumption per Ton Production

Unit: GJ per Ton Production 5.76 w 5.67

5.80

Energy Efficiency at the 1% Quartile

Unit: Plants

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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1
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1
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1
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2014 2015 2016 2017 Target for 2017
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In addition to the excellent energy management,
PTTGC has implemented other projects to reduce
greenhouse gas emissions, for example the Raw CO,
Trading Project. Moreover, PTTGC has participated with
various institutions in projects implementation, such
as the Thailand Voluntary Emission Trading Scheme
(Thailand V-ETS), pilot project phase 1 and 3 with the
Thailand Greenhouse Gas Management Organization
(Public Organization) or TGO, and the Carbon Reduction
for Building project with The Thailand Environment
Institute (TEI), in which PTTGC is planning to implement
at PTTGC Branch 1 (Rayong Office) as a pilot area, and
will expand to other areas. The feasibility study of solar
roof and wind turbine installations will be conducted.
Morover, PTTGC is also a member of Climate Change
Committee of the Joint Standing Committee on
Commerce, Industry and Banking (JSCCIB) of Thailand
to coordinate and collaborate with the government,
private sectors, educational institutions, experts, and
relevant agencies, in the operations related to climate
change and to support the establishment of lower
carbon society.

RAW CO, TRADING PROJECT
IAsunssoviunIsA1Isuaulnoonlsn

wennfieannsusmsdanisndeeuiiuidauda
U3dne Seddulasonisdu q weannisudesfing
Founszan 1wy Tasensdevisfieansueulneenles
Hudiu wienriadndalasemstunisenusing 9 Wy
TassmsthsesszuutevslueygnudesfniFeunsean
mranaslevesUssmnalny (Thailand V-ETS) szawil 1
WaE 3 FINAUBIANITUTNITIANITADLTOUNTEN
(@9ANSNMTL) LATINITOIANTARANSUBNSINAUATTU
Aowindenlny Taeflununnssnfueuindesd PTTGC
awnfl 1 dninosrues uasdonengiudniney
du 9 dolu uatlasen1sAnuIANNMINLANYeINTT
fnsoloandgn wardoiuandmiunanlnin naonau
s dunerinuAEnITNNTTINAATTLAL N
("N9.) s"numﬁm?iauuﬂacmquﬁmmmLﬁaﬂizmumu
WALIINADILNINAIATY NALBNYY d@01UUNTANYN
Ansenael uazviineuiiAvadesaie q Tunis
sifiuen Mvafunsiasuuyasanmnfienne il
nanFulAnnsIWABULUadlUgdenNansUousn

__________________________________________________________________

PTTGC has initiated the Raw CO, Trading Project with the entrepreneur using carbon dioxide as a raw material in the

production of Sodium Carbonate, in order to reduce greenhouse gas emissions. This project is accordance with the Circular

Economy Concept, in which carbon dioxide emission from the manufacturing process is being used as a new raw material

in other industry.

udund siulasenisdevisigasueulasenlediuguszneunisfithfeaisueulaeenledlulfiduasaesulunisnén
lgifsuasuemaieannisudesieideunsyan nslasinsiiaenadevivuwifnasugianyudouiifeansueulaeenlys
Udegivannszuaumandandusnlfiduingivinlugeaimnssudu

CO, Reduction

2015 2016

:-I } 229
50,902
l 16.2 17.0
[ ]
(37815)
34,263 ‘L

Revenue Generation

2017

Unit: Tons of CO, equivalent

__________________________________________________________________
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THE THAILAND VOLUNTARY EMISSION TRADING SCHEME (THAILAND V-ETS)
PILOT PROJECT (PHASE 1 AND 3)
[Asyn1sunsads:uudovigluounymdaauingiSouns:anninadnsiavouds:inAlng

'
—_

(Thailand V-ETS) szg:n 1 11a: 3

PTTGC has joined the Thailand V-ETS pilot project to increase management capacity and reduce greenhouse gases in the
organization. In phase 1 of the project, the Olefins plant 1, 2 and 3 and Aromatic plant 1 and 2 are targeted to reduce
the CO, intensity based on business as usual during 2014-2016 by two percent compared to the average of base years
(2012-2013), and the study scope of the project is expanded to Refinery and Polymers for phase 3 where targets to reduce
greenhouse gas emissions have been appropriately set for each sector.

Ut ihdnlassmathdesszuumstentslueygaudesinvieunsranninasinslevesuszmalny ioifindaniuaansa
Tunsusmsdanisuazanivideunsranmolussdnslfunndeiy Taslulasenisszosd 1 Tseomloafiud 1 2 uaz 3
saielseseslawing 1 uag 2 lfoilmnsnisanusinaansueulaeenleddeniiunansdoust (CO, intensity) avieuas 2
a1nnsanfiugsfaunalugael 2557-2559 Tﬂmﬁwmﬂﬁ’naﬁﬂﬂgm (@ 2555-2556) WaTAYLYBULIANITANWILUT
naulsenduuazngulndesdmivlasenisszozi 3 Felddnnsdodmainonisanmsudeseidounszanlimnzay
ATULARTANUIAENNTTH

» Phase 1 of the pilot project: Data collection
and testing of trading systems for the
Olefins and Aromatics business sectors.

» Expanding phase 3 of the pilot project to the
Refinery and Polymers business sectors.

COs intensity is reduced by 2.15 percent

201 5_201 7 @® or 56,844 Tons of CO, or generated

revenue at approximately 11.4 Million Baht
in 2015-2017

Setting target to reduce CO, intensity
during 2014-2016, based on BAUS,

by two percent compared to the
average of base years (2012-2013)

o
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TARGET AND PERFORMANCE OF GHG EMISSION SCOPE 1,2 & 3
I rungnazwanisniidunisdassnisiSouns:9n voulve 1 2 1a: 3

Reduced by
10 percent
compared to base

year (2012),
based on BAUs

!

2015 2016 2017 Target for 2022

GHG
Emission
Scope 1

mE g MR EEEE
EEpg g E

Unit: Million Tons of CO, equivalent

Market
Base 1.82 1.87 1 ,29
[}

Reduced by

10 percent
Location compared to base
| I Base 0.007 0.007 year (2012),
""""""""""" based on BAUs
GHG ' [ : 0.0305 0.0305 I

Emission o Jal® 0 | Ty

Scope 2 L= 5
L pRrrRng = 2014 2015 2016 2017 Target for 2022

Unit: Million Tons of CO, equivalent

GHG . 3.05
Emission 3 .........

Scope 3

2015 2016 2017

Unit: Million Tons of CO, equivalent

Note:
e Above informations are being verified by third party and ISO 14064 -1 certification verification, so the data are an estimated GHG emission. The verification is expected
to complete within May 2018. More information can be found on www.pttgcgroup.com/en/sustainability/sustainability-practices/environment/Climate-strategy

e During 2014-2015, PTTGC collected data of the scope 3 GHG Emission from five activities, included 1) Business travel, e.g. employee air travel
2) Use of sold products e.g. jet fuel and biodiesel (B100) 3) Waste generated in operations, e.g. landfill, incineration, and wastewater treatment,
4) Upstream transportation and distribution of products, e.g. transportation of the main raw materials through pipeline, & electricity transmission
and distribution loss and 5) Purchased of goods and services, e.g. water withdrawal

e During 2016-2017, PTTGC additionally collected data of the scope 3 GHG Emission from 5 to 12 activities, by added 1) Capital goods, e.g. raw materials,
2) Downstream transportation and distribution, e.g. transportation of the polymer products, 3) Processing of soldf products, e.g. molding products
from the polymer products, 4) End-of-life treatment of sold products, e.g. polymer products
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AIR QUALITY CONTROL

With PTTGC's awareness regarding impact of the air
quality to the environment, PTTGC has established the air
quality management plan, for both inside and outside
plant area, which may be affected by PTTGC’s activities,
to control the air quality at the required standard and to
constantly improve the air quality control system of the

organization.

PTTGC focuses on reducing the impact of air pollutions,
especially the reduction of diffusion and leakage of Volatile
Organic Compounds (VOCs) from the production process.
Consequently, PTTGC has developed and improved
the efficiency of production process, and has set up
monitoring plan and constantly perform a maintenance
on machines and related equipments. In addition,
PTTGC has also selected advanced and high-performance
equipment and technologies, in order to minimize the
impact on the environment and community.

VOCs REDUCTION PROJECT
Insdn1s VOCs REDUCTION

NISAJUAUATNUNIWOINIA

FuANUASEHINTINANTENURB AT LINGDUNNIARIAN
o1 fatfu U3Ene Federiunuuimadanisnanm
01 venuluiuilsesuuazusnaiuilaseulseny
fioreazldsunansenuanianssusng q 18 Weasun
ARNNOINALFEY LN UTIINATF LA ULV
STUUAIUANAMINWEIMAYeYBIANT AT esaLile

UTENY 49UATAANANTENUIINANTUABNATYNY
01mA Taglannzetnedonsanmsnszaouas s g
YouaNsduNIgIzinedny (VOCs) 2INNTLUIUNTHAR
ui¥my FewmuiuarusuugenasuIunsHialdd
UsEANBNN NERANIIIULHUNNIATIVADULALTOHUNTY
1309905 uazgUNsalfiAvadosetnsasiiane saut
fmdengunsal wasmaluladfiviualofuszansninge
\Weannanszvusedeuindenuazyuvulridouiign

PTTGC has initiated projects to control and reduce the Volatile Organic Compounds (VOCs) from the production process,
such as optimization of Vapor Recovery Unit (VRU) project, installation of VOCs treatment unit, improvement and installation
of VOCs control equipment in the wastewater treatment system, which are able to control odor that might has an impact
to the communities and environmentally friendly. PTTGC has also measured VOCs from Fugitive Emissions in the plants
according to the law. If the TVOCs are found to exceed the control limits set by the company (<300 ppm), PTTGC will
improve and modify the equipment immediately to reduce the impact. Nevertheless, PTTGC’s control limit of TVOCs is
lower than the regulatory control. Moreover, PTTGC has prepared VOCs Inventory for all sources. This inventory has been
used as a database for VOCs management plan.

UsEnd dmvilassnsaiunnuas aﬂﬂ’ﬁﬂd@ﬂﬁﬂi@u%%ﬂiumEJ\il’liJ%ﬂﬂﬂ’iy‘UDuﬂﬂiﬂ\laﬁl TouA Iﬂﬁ\amsl,ﬁwﬁuamSm‘Wiuuummﬂé’u
lalnsAnsueu (Vapour Recovery Unit: VRU) Mt VOCs i’JﬂAﬂ\‘m’]iUiUUi\ﬂLLa mmmaﬂmmmmu VOCs
TuﬁvuumummLasLwamuﬂmaulﬂwmaﬂimumawwLLa Jufinsiuaouwindon uaﬂmﬂuu UFEN G9ALHUNN9RT9TR
@13 VOCs m’ﬂmmmma\ammm (Fugitive Emissions) Aelulseoupunguangiivue devinnudn TVOCs 1Aundn
AAIUANTIUFENY Avun (<300 ppm) azﬁ%ﬁumﬂ%’uﬂqﬂLLazLLﬁlquﬂizﬁmu%umauﬁuﬁ \WoannansznuTienady 1indu
vieilrnmuRNYes TVOCs fisnanaifiurmmiuauiishninngrnaivun Snvieusng Sedavindnydsonisansdunid semudie
(VOCs Inventory) ¥egynusadrinila Lﬁ'a“[,%Lﬂugﬂu%aaﬂaiumiu’%mﬁmmﬂﬂi\‘imaammaﬂa’ammﬁw%ﬁ RV INARDIaR R

InsunisiAbunN1siwonouAua:annisUdosansaunsgs:inedne (VOCs) Tul 2560

Supporting Budget is 153 Million Baht Cost Reduction from Environmental Risk is 84 Million Baht
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Moreover, PTTGC has implemented other projects to
reduce air emissions, such as installation of cover at
Activated Sludge Basin project and Bio-filter installation
for VOCs treatment project, etc. Moreover, PTTGC is

wonnt U Seldfinngenifiuenilasenistu o wean
NM3UADYNANENI9DINA 819 Im\amiﬁmé’?\mé’\amﬂqu
vethdminduuarlnsenisindvgunanimaluladiiin
VOCs #18 Bio-filter 1usu usnainiu iy ol

LNUNITANIUANIAAFITEUUNRD LN ANGLE TSN UT LI
Refinery Tank Farm tWeA1uAunITUa0guaN SN0
21nASNGIY

planning to install flare system at Refinery Tank Farm
to control air emission.

______________________________________________________________________

INSTALLATION OF COVER AT ACTIVATED SLUDGE BASIN
IAsINIsSAnRAVnaINIMauUDUNUAUNIGY

PTTGC has installed the cover at Activated Sludge Basin to control and reduce VOCs emission. The captured VOCs has
been treated according to laws.

U5Ene aflunsfinssndepnquueinennalussuutinaingy iiealuguuasana1sduvsdssivedis (VOCs) Miszuneg
u3381MA Iay VOCs visnsnazgnunlurussuuidaldidulumungrsneiiviun

Cost Reduction from Environmental
Risk is 30 Million Baht

BIO-FILTER INSTALLATION FOR VOCs TREATMENT PROJECT
InsusnsinnvaunsniinAlulaguiun VOCs Aoy Bio-filter

PTTGC has installed a Bio-filter to reduce and control the VOCs from the wastewater treatment system, instead of using
existing Activated Carbon Treatment System. This new system controlled VOCs more effectively, more environmentally
friendly and reduce impact on to the communities. Installation of this equipment, PTTGC can reduce the VOCs emission to
the atmosphere, as well as reduce operating cost for disposing of Activated Carbon.

U3 finde Bio-fiter Woanuazauuansdunidstmednanstuutiniids nauwmumstdauuy Activated Carbon
doyian Fofiuszansamlumsmuny VOCs l#ind wazifudinsfudewindessnndu saurisansnsnantansenuieysuy
MnMsAinssgunsaifionanvilituidny anansaannisUsouves VOCs eengusstnma uazanmldaslunsindn Activated
Carbon 8nfy

Reduced Cost for Activated Carbon
disposal by 0.23 Million Baht per year

Supporting Budget is
40 Million Baht

Integrated Sustainability Report 2017
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TARGET AND PERFORMANCE OF AIR POLLUTION CONTROL

NOx
3,613 3,606 3,632
3,361
Nitrogen Oxide
(Tons)
2014 2015 2016 2017
SO, 1,515
968 913
o 408
Sulfur Dioxide
(Tons)
2014 2015 2016 2017
VOCs
1,595
1,543 1,413
VOCs 1,130
(Tons)
2014 2015 2016 2017
AIR POLLUTION INTENSITY
Nitrogen Oxide

(Kg per Ton Production)

2014 2015 2016 2017 Target for 2023
Sulfur Dioxide
(Kg per Ton Production)

2014 2015 2016 2017 Target for 2023
VOCs
(Kg per Ton Production)

2014 2015 2016 2017 Target for 2023
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WASTE MANAGEMENT

PTTGC has intention to follow of the resource efficiency
management system, which is in compliance with its
waste management policy to use resource efficiently
throughout the value chain and to minimize waste
generation with the 5Rs Principle, including Reduce,
Reuse, Recycle, Renewable, and Refuse. Moreover,
PTTGC has set up a system to manage, monitor, and
prevent the impact on community, society and the
environment, from the process of sorting, storage,
transportation and disposal. PTTGC is committed to
use the resources efficiently, and limit waste generation
to the minimum, in order to reduce waste to landfill.
This practice is in line with the UN SDG 12: Responsible
Consumption and Production.

Efficient Use of Resources Waste Management followed 5Rs

-

REDUCE
REUSE
RECYCLE
RENEWABLE
REFUSE

ORGANIZATION WASTE REDUCTION PROJECT

IASINISNISanvauIdgvododAns

ZERO WASTE TO LANDFILL PROJECT

tons or 46 percent of total waste generated.

InsunisanusuiruveuidelUdunauliiturus

PTTGC has implemented the Zero Waste to Landfill Project with success since 2015 and has operated continuously
until present. Wastes have been managed from the source, recycle, and energy recovery in order to reduce amount
of waste generation to a minimum. In 2017, can recovered, reused and recycled its waste as energy up to 21,790

Uit Idsudulasenisanuiinamendsluionauliifuguiuasuszaunnudisomadmanosousd 2558 wiou
Waldeifunsunegvdeidosaufiotiqatiu femnnnsmsdanisvendofousdunaeiiin anindusnllnal
wazmahwesdululfifudomamauny Weanuinansiinvendelitioniign Tnulul 2560 USinaveded
ansnsat U dudemnamauny (Energy Recovery) wastnwonidondunldlml (Reuse and Recycle) lduseanay
21,790 ¢ vieAnifufeay 46 veeuTrnaveaduTionun

NISYANISVOVIFY

UTEN 19ALTILIUAHUKUNNTUSINTIANITNTNYINT
athufiussansnmiigenndesiunlaununsdnnisvede
weldnswonstiiAnuslumigeganasniislynnan
wionvisanusmamsiisvesidy Tilesiigadiundn
5Rs fi Reduce (Myannstdnse ltionwhiienifiv) Reuse
(m31§91) Recycle (Mauwdsgusnldlums) Renewable (M3ld
NIWINTUUUMHWLIL) wag Refuse (N13Ufiasnisld
ansfilsifuiinssedouandes) WONING USTNY Fodavin
FLUUNNTIANITAAAIN LasUadiuNanTsnumoyuYu
F9AN LATAILINGON AILANITAALEA N15TALAU
Msvuds wazmsidn Tanstesjesiufiazldnineins
ot9fiUsEanSam anuSinaimsiinvesidelsidendiae
Woann1gen13mdavesdy duaonadesiuiiinung
MsWLegefuveseuinsanUssrwf Whrsned
12 : msuslnAkasMsHaRTISTY

WASTE MANAGEMENT PROGRAM
[ASUNISUSHISINNISVOUIEE

Zero Waste to Landfill

Alternative Fuel from Waste

-
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GREEN TURNAROUND MANAGEMENT PROJECT
IAsun1s GREEN TURNAROUND MANAGEMENT

PTTGC has set up the Green Turnaround Management Approach by focusing on efficient use of resources and
energy, reduction of hazardous and non-hazardous wastes generation caused by maintenance activities, including
reduction at source and waste utilization, which lead to reduction of waste disposal.

Uiy Iddmviuuamslunisngadentigenuniidufinssefsuinden Tnageiumslinineinsuasndesuediod
Uszdngnm annmsiinveidevivussinmuendodunneuazlidunseiiinainianssunisgentnge Auudnisan
nunasindauazninivendululiustlued devinlRanniszainmsidavesdednsioe

YELLOW OIL SEPARATION PROJECT
InsunisUSudsans:uounisiion YELLOW OIL

PTTGC has improved separation process of Yellow Oil from Spent Caustic by using automation. This improvement
reduce amount of waste generated, recyclable, and reduce the treatment cost.

e 1mmLuumiUiUU‘s\ﬂﬂi“mumﬂwn Yellow Oil 88na1n Spent Caustic laaldszuudnlud® virldaiunsa
anUsanameidsfiingy wazanunsavinduanldlng sanfedofunisanaldanslunsmdavendedndae

Cost Reduction for Waste Management is

Supporting Budget of 30 Millon Baht
upporting Budget of 30 Milion Ba 7.30 Million Baht per year

OIL SEPARATION FROM DOX SYSTEM IMPROVEMENT PROJECT
Insun1sUSuUsuns:uounIsiigNUIduoaN9INS:uu DOX

PTTGC has improve the process of oil separation from Back Wash DOX system at the Refinery. This oil can disturb
the wastewater treatment plant. The separated oil can be reused, which adding value to the waste, and reducing
the treatment cost.

U3Eme Iddnfiunisuiuuanssuiunmsuentniuainssuy Back Wash DOX veslsenaduiisiu dsazdenanssny
sessuuinUaudy Taslasenismenanaisisansnindundusnldlel dodunisiiuyarivesvaaidonazan
Alddelunisundndnsiag

Reducing Treatment Cost and
Supporting Budget of 15 Million Baht Adding Value to Waste of

6.51 Million Bath per year
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In addition to waste management within the
organization, PTTGC also focuses on waste management
outside the organization by educating communities
and schools, on the proper and efficient waste
management. This can create a network of recycle of
non-hazardous waste, while bringing benefit to
communities, schools, and local government. This is in
line with sustainable Eco Industrial Town’s Guideline.

_________________________________

SUMMARY OF TARGETS AND PERFORMANCE OF WASTE MANAGEMENT
asuilnrungnazwan1sanuinuaIuNISYANISVauIde

Waste Intensity
Jsunruvauidusionuwaniour

0‘

Waste Inten3|ty

USunouvedidgninnainnissniduiiuung

g -

Hazardous Waste

5,949
4,489

/
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
. Waste Generation from BAUs
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 Non-Hazardous Waste
1

Additionally, PTTGC has applied the Circular Economy
Concept to consider and set the business plan of the
company, to optimize the use of resources, reduce
waste generation, and reduce impact on the environment,
covering our product development, production, product
used, and waste management.

1

1

1

1

1

:

' 5,290 !
1

1

— - - O _ _ _ _ _ _ - - - - - - B Y 1
1

1

1

wonNMTUIMsInNsvesidoniolusuAnsuds usen
FolnnudAiunsdanisvesiduniousneving lag
nstinnaduiyuaunaslsodou edeeduuazainona
wWilalianunsavsmsdnnisvesideoldedivgnsiesuas
Uszndnm 1unsahaadedionsihvendulisunss
navanldnduazieliiinussloviiuyuan Tsofou
viheuviesiiu mMuLLIMNMIRRLILasdaES AN
gaamnssudefitar (Eco Industrial Town) agnetfadu

Reduced by 10
percent compared to
the base year (2013),
based on BAUs

Unit: Kg per Ton Production

39,720

38,715

-____ - - = — TR o o e D e e e e e e e === 1

Unit: Tons

8,590

wonndl Ui SelfhuuiAniaTugionyuiiousn
MITULALANUARHUNITANTLIIUVBIUTENY LD
WsUIEANEANsTamsnenns annisiinvesds uas
AANANTENUAILAILINE O ﬂﬁaUﬂquﬁV’qLLs{ﬂﬁWmm
NARATUT NSHAR N9 WazNTIANISYBILEY
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CIRCULAR ECONOMY CONCEPT
IUDARNIASYINVNUUKIYUITYU

PTTGC introduced the concept of Circular Economy to integrate into business operations. This focuses on finding an
equilibrium between technological and biological development to reduce waste and environmental impacts throughout
the supply chain. The process covers acquiring resources, production process, consumption and waste management
based on the 5Rs concept (Reduce, Reuse, Recycle, Renewable and Refuse) in cooperation with relevant stakeholder
groups. PTTGC has initiated a technology development by enhancing the efficiency and quality of environmental
management, which includes reducing emissions into the environment, developing products that are safe to society
and environmentally friendly and acquiring waste and renewable resources to develop new products. The company
considers products produced from biological resources to be an important aspect to the company, therefore PTTGC
has contributed to the BioEconomy project organized by the government in which focuses on innovating and utilizing
alternative energy to the organization and conducting environmental conservation projects. This was done to raise and
awareness amongst employees and the community to cooperate in protecting and restoring the ecosystem and to
create a sustainable environment for the society.

’
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More details of the projects on the company's Circular Economy can be found in this report and the company website: http://www.pttgcgroup.com/en/sustainability,
circular-economy

aunsafnmusigasiBemiiinveslasentsmuuwiAnmsugivmyuuvesuisny Idlusisvmeuull uasiuleduens httpy//www.pttgcgroup.com/th/sustainabilty,
circular-economy
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UPCYCLING THE OCEANS, THAILAND
[Asun1s UPCYCLING THE OCEANS

PTTGC has implemented the Upcycling the Oceans, Thailand
Project in cooperation with the ECOALF foundation of Spain,
and the Tourism Authority of Thailand to conserve and restore
marine resources and ecosystems by collecting PET bottle and
PE plastic wastes in the Eastern and Southern coast of
Thailand. The collected plastic waste will be recycled into raw
materials for garment production. This project reduces marine
pollution, adds value to plastic waste, reduces resources
consumption, and creates Circular Economy in the
organization. Moreover, it also helps maintaining cleanliness
and reducing danger to marine animals, which may be injured
by plastic waste.

Uiune Sandlenuyaild Ecoalf Ussinaailu waznviesfiauteussinalng dnrilasenns Upcycling the Oceans, Thailand
onsoyindnasiiuynineinsuazszuuinanmea lnonsifvvsgnaiainuszinnean PET waswanadnusuinn PE
Tungiauazavilvanans fusenuazmaldvesuszmalng iethuudssuliduingiuiienansnhlunamdudern Tasenstd
asavIvanuaRunmziauaziiugadlifureznaiain Snivaruisnannslémineinsas ieasreszuuiAsugia
vuiioulueedns suistsinueuazenuazandusesiedainziafiorsldsuniaduanveznanain

WATER MANAGEMENT

As a result of the business expansion and the development
of the Eastern Economic Corridor (EEC) project in the
next five years, PTTGC is susceptible to a risk of water
shortage in the production process, which may resulted
in business disruption. Therefore, PTTGC has set the
Sustainable Water Management Framework for both
internal and external water management by using the
3Ws + 2Ws approach. The 3Ws for internal water
management approach consists of Water Saving, Water
Innovation, and Water Stewardship, and the 2Ws
approach for external water management consists of
Water Related, and Water Conservation. Moreover,
PTTGC has assessed risks and identified key issues of
water management, both short- and long-term. This
enables PTTGC to establish an implementation
approach to reduce impact, mitigate risk, and seek
opportunities. PTTGC has also implemented appropriate
and sustainable water management projects to
increase efficiency in water resource management. The
above actions are in line with the UN SDG 6: Clean
Water and Sanitation.

N1SUSHISYANISU

91INNNFVLUAIVBIgIAINALIATINITHUITEITE9In
WAs¥gNanNIAngIueen (Eastern Economic Corridor: EEC)
Tudn 5 Yeewth donalriusesne finnuidssiiosenuaan
thl#lunssurunanan Sooravilmamiiugsiangaasin
U39 §9AMUALLIVNINNTUSISTANSTagaed
Tﬁmamquﬁqmﬁu“iwwé’mmiﬁﬁmﬂumewuaﬂa\ﬂﬁﬂﬁ
AANWLINIY 3Ws + 2Ws laun1susnisdanisun
molulduume 3ws 1dun nslsireteduen (Water
Saving) M3sldutnnssulunisusmsdanisun (Water
Innovation) wazANNSUAnyeusenislFiinaenvisle
nANIWAR (Water Stewardship) LAZANTUSSTRNITIN
Meouenlduuinie 2wWs ldud anusnfietuynaadiu
WUUYTAUINT (Water Related) waznsoysndniisuai
at9f9fu (Water Conservation) Snifadefinnsusuifiu
mﬂm?{mLLasis‘qUﬁzLﬁuﬁtymﬁﬁﬂﬁaﬂumw%mi
Samah oluszardunarszazany WIHUEEM asnse
AMUALLINIINTAELIY INBAANANTINY UTTINI
ALY Tandvuaremlonta naonaudarinlasenig
USMIFTANITULA 0L NUSEANS AnluUS W 9TRng
ninensihfmsnzanuasdodu nssiunissednesiu
anAd It U MIN NI 081989 T L0 9BIANNT
andszmuddmuned 6 mm’“mmﬁﬁma:qmﬁma
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SUSTAINABLE WATER MANAGEMENT FRAMEWORK
IUONIWNISUSHISYANISUN0gT IS U

PRIORITIES AND ALIGNMENTS

« Set priorities based on river basin

ROADMAP/PLAN

both short-term and long-term

INTERNAL WATER MANAGEMENT

PTTGC has focused on the sustainable water management
within the organization for the most efficient use of
water, such as recycling of effluent from the wastewater
treatment system, and increasing cycle numbers of
water used in the cooling system, etc. PTTGC also has
assessed the direct and indirect water consumption
throughout the product life cycle by calculating the
Product Water Footprint (PWF) to determine hotspots
and approaches to reduce water use in the production
process. PTTGC has planned to complete the PWF
assessment of all products by 2018.

In addition, PTTGC has quantitatively and qualitatively
assessed the water management risks in the Map Ta
Phut area by using the Water Risk Map, which is
developed by the AQUEDUCT Water Risk Atlas and
WBCSD Global Water Tool, as a Tool for risk assessment
and analysis. As a result, PTTGC has planned an effective
internal water management in accordance to the 3Ws
approach.

$109IUA2GIBUIVUYSNUINTS Us:91T 2560
usuNn WA Inauea indAoa 910A (UKIBU)

WATER DATABASE THROUGH VALUE CHAIN

« Water footprint and water risk mapping in scarcity areas
« Review of water used, sources, impacts and associated cost
« Engage with stakeholders to gain their water concerns

RISK & OPPORTUNITY ASSESSMENT
« Assess and prioritized water risk (physical, regulatory and reputation)
« |dentified opportunities, business, efficiencies, stakeholder

< Assessment of the interrelationship between energy and water
« Integrated water and energy strategies

« Integrate water in the business strategy (roadmap/plan)

« Implement water management programs based on the
principles of the 3Ws (Water Saving, Water Innovation, Water
Stewardship) + 2Ws (Water Related, Water Conservation)

¢

nasusuasIAnNiIsuIN18iuovAns

U aoiumasnifuensnunsuimsdamsthnglu
puAnsedudediu ielifinnsldinetneiuszansnm
g9an 1Wu M deiiiuszuui e Aenduantiing
wazmMsimsuse U ishlussuundeify Hudu
Sniteustne SolduseiiunsTdhionenseuaznedon
naenININITINVOINAASTY (Product Water Footprint:
PWF) tiieihlulinngimaaiifinigliiiedneiifoddny
(Hotspot) wazuuannisannisiduhlunssuaunisndn
FouFeme AvuaunueunsUssdy PWF Tdasumn
nanfuginoTul 2561

wenani UsEnY Sefinsusuiiiurmsndsesunisusms
Famarhidluidesnainazidenninmaesiuiiinunme
Tneldunufinnuidsesugin (Water Risk Map) §9davin
%uimﬂa\‘]ﬁﬂﬁ AQUEDUCT Water Risk Atlas wag WBCSD
Global Water Tool wel#ifuiaseefiolun1sussifivias
Arziades vilrusdne Smsneurunisidiied
fiUszandnmuasimunnsusinsdamsinansluesing

ATNLLUINIG 3Ws



INTERNAL WATER MANAGEMENT
NISUSKISYANISUNTUDIANS

ﬁ Product Water Footprint

4 2015
2016
I TN 2017 )
USZIUUﬂ’]STUU’]ﬂ\]I'T]\][}']S\]IIaZn’l\]OOUﬂaOﬂO[]’\?ﬂSUOﬂVO\][damﬂmﬂ

TnonsFusruWAWSUsLNvouwananuzi Target for

2017 ")

Unit: Product Grades

@ Assessing direct and indirect water consumption throughout the
product life cycle by calculating the Product Water Footprint (PWF).

PTTGC has a pilot plan to be certified with a water footprint labeling,
in 2018, from external agency

U 2561 fnuniwulinseviiovonissusesoanwawsustniu
KuUoBIUNTgUDNNTKNISSUSaY

WATER
STEWARDSHIP

TER SCq
R\ o Qo/
7y

WATER -y
SAVING O

Implementing the Reduction of Water Consumption Based on

Q the 3Rs Principle (Reduce, Reuse, Recycle). In 2017, PTTGC
reduced water consumption by up to 7.69 Million Cubic Meters
or 18.3 percent of total water consumption

fidunisanusuncunisidinnunannis 3Rs (Reduce, Reuse,
Recycle) 33U 2560 auasnanuSuncunisiunlang 7.69
augnuiAniuns AnlJusoua: 18.3 vouUSunnuunignukum

Coan ) 2288 0 L o4g
243/ 12887 248

2014 2015 2016 2017

Reduction of Water Consumption due to 3Rs
(Million M3)

WATER
INNOVATION

Integrating technology into Seawater Reverse
Osmosis system. In 2017, PTTGC reduced fresh
water consumption by 7.97 Million Cubic Meters

dninalulaginungosiunisuantindnanntinn:ia
Bl 2560 a1ursnanusuinunisiduninlang
7.97 augnUIARIUAS

Reduction of Fresh Water Consumption by
Installing SWRO (Million M3)
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EXTERNAL WATER MANAGEMENT

PTTGC values the importance of efficient water resources
management, in order to reduce water conflict with
communities. PTTGC has jointly developed a sustainable
water management in Eastern area with government
sector, and all stakeholder groups. This is done through
the War Room to establish water usage plan for all sectors
for the next 20 vyears (from 2015 to 2035). PTTGC has
joined in the working group of the Water Institution for
Sustainablility and Federation of Thai Industries (FTI) to
coordinate and create a sustainable collaboration
between government and public sector in water
management. Furthermore, PTTGC has collaborated
with PTT Group Water Management (PTTWT) in the
development of effective water management strategy.

PTTGC is striving to restore water source within
community areas, and conserve the water source by
using 2Ws approach.

N1ISUSKISPANISUINI8UDNOIANS

UiEn anuddyiun1susmsdanismswensun
ognufiuTzansam eanAnudaudensldihfuyum
sumieswiunasguazdfduldidonnanadinluns
MuLHUMTUITEAMsthegededuluiufiniane fuen
NuAMEIUAUS U TR T Ang Tueen (War
Room) esunusessumsliivesynandiu tusn
20 Ydamii (Fousd 2558 -2578) masnaudngandu
AnzuYevan i ifionudeiiu angmamnga
wisUszinAlny eUszaueu wdndu uazsiude
sewieaafguaziontulunmsudmsdanaiiednedaii
LUUYIANMS ety U3t Sedandnvinunuuay
nagnsmsuIMITAnIsinegeiuszansamsandy
ARz UIINSTANNSUIvesngy Uan. (PTT Group
Water Management Team: PTTWT)
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UsEve spesiulunsiiuyuvasinlugssuwasniseysng

AUNAULNIDYITITUAINLUINIG 2Ws

BIODIVERSITY RESTORATION PROJECT AT HUAI MA HAAD, RAYONG PROVINCE
InsunisWuudn SNUUI IVIKUUKIA FUKIAS:80Y

PTTGC has implemented the Biodiversity Restoration Project at Huai Ma Haad to restore abundance of watersheds, increase

biodiversity, and encourage community consciousness in resource conservation through reforestation activities and construction

of check dam by using PTTGC’s plastic flapped sacks. This is to promote integrated sustainable water management.

uidny andulasenisiludndndunediionzyin e unANNgANANYTVRILNAIAULILATIR HAINUAINUAY
1198101 sanneugnindrdnvevynvuluniseysn¥ninensanianssulgnua wazasreiisvzasunNNITARU
warafnuuuRUngoilundndueivosuiend iedaadinnisuirmsdanistiogedsduiazidussuuiuuysnnns

Supporting budget of Forest restoration 72.5 Rai

2.3 Million Baht

KT K% AW
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SUMMARY OF TARGETS AND PERFORMANCE FOR WATER MANGEMENT
asUidnnungia:wanisanduiiun1uNISUSKISYANISUN

Reduced

by 10 percent
compared to the
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HUMAN RIGHTS o9

At present, human rights is a key issue of global
concern, because it is a rights that all individuals are
equally and ethically entitled to and should not be
violated by anyone. Various issues related to the
violation of human rights may have negative impact
on the PTTGC's reputation and business, such as
refusal to trade goods and services, etc. Therefore,
PTTGC continuously conducts the business in
respect to the human rights principles, as well as in
accordance with the provisions set out in the Thai laws,
and internationally recognized laws and regulations,
Additionally, PTTGC also supports the National
Agenda: Integrated Human Rights for Mobilizing
“Thailand 4.0” Policy towards Sustainable Development
and is recognized as a member of the UN Global
Compact LEAD Level.

HUMAN RIGHTS MANAGEMENT

PTTGC has developed the human rights management
approach throughout the value chain according to
the UN Guiding Principles on Business and Human
Rights (UNGP) to prevent and avoid human rights
abuses among employees of the PTTGC Group, joint
ventures, business partners (suppliers, contractors and

customers) and local communities.

HUMAN RIGHTS MANAGEMENT
FRAMEWORK

The Human Rights Management Framewaork of PTTGC
consists of

1) Determination of human rights policy,

2) Preparation of the Human Rights Due Diligence
(HRDD), including human rights risk assessment,

3) Conducting human rights impact assessment, and
determination of preventive and corrective measures,

4) Monitoring and reporting on human rights performance,
and

5) Raising stakeholders’ awareness on prevention of
potential human rights violations.

$1699IUA2WGIGUIVUYSNUINTS Us:91T 2560
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HUMAN RIGHTS POLICY

PTTGC has announced the human rights policy and
guideline for executives and employees of the PTTGC
Group and the joint ventures. The policy is in line with
the Constitution of the Kingdom of Thailand, the
Universal Declaration of Human Rights, the UN Guiding
Principles on Business and Human Rights, the UN
Global Compact Guide to Develop a Policy, and the
ILO Declaration on Fundamental Principles and
Rights at Work.

More details of the human rights policy can be found on
http.//www.pttgcgroup.com/storage/download,/sustainabilty,/
policy/pttgc-humanright-policy-en.pdf

HUMAN RIGHTS COMMITMENT
ADULINUAIUANSUUYEBU

PTTGC is committed to the human rights principles
by being a member of the UN Global Compact:
since October 15, 2010.

USBNY LauuTuNSURURMIUKANaNSUULUSU
InsouiduniAvegvonnavlaninianus:s1u16
AUIAOUN 15 manAu 2553

More details can be found on
https.//www.unglobalcompact.org/what-is-gc/participants/
12570-PTT-Global-Chemical-Public-Company-Limited and
https.//www.accenture.com/nz-en/insight-un-global-compact-ceo-study

WSS IAIDIAITIAUIAT
https.//www.unglobalcompact.org/what-is-gc/participants/
12570-PTT-Global-Chemical-Public-Company-Limited l1a=
https.//www.accenture.com/nz-en/insight-un-global-compact-ceo-study

HUMAN RIGHTS DUE DILIGENCE

To ensure that PTTGC’s operations will not result in
human rights violations throughout the value chain,
PTTGC has implemented the Human Rights Due
Diligence, which consists of determination of the
assessment scopes, identification of relevant human
rights issues, and analysis of the severity and likelihood
of impacts. These steps are to prioritize human rights
issues in the organization, and to determine appropriate
corrective and preventative actions for potential
human rights impacts. Additionally, PTTGC has
developed plans to monitor the collective and
preventive performance to ensure effectiveness.

ulsured@nsuyuvesu
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ﬁmﬁn@swamﬁmufwwﬁwﬁwww (Human Rights Policy) AANAT
http://www.pttgcgroup.com/storage/download/sustainabilty/
policy/pttgc-humanright-policy-th.pdf

"Human Rights is an Essential
Element of Sustainable Business
Operations.”

Mr. Supattanapong Punmeechaow
President and CEO,
PTT Global Chemical Public Company Limited
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Define scopes Identify actual Assess impacts Develop Monitor and
to conduct and potential and likelihood of mitigation review human
human rights human rights human rights measures to rights mitigation
due diligence risks risks minimize the measures
process impact of human
rights violations
and remediation
actions to
alleviate the
affected people
HUMAN RIGHTS RISK ASSESSMENT
HUMAN RIGHTS RISK ASSESSMENT n1sus:1dunduIdgInIuansSuyBeBU

PTTGC has constantly conducted the Human Rights ~ U54¥n« si”lLﬁumiﬂizl,ﬁummLﬁ'wﬁmﬁm%wwwu
Risk Assessment at corporate level covering five  ssiussAnsednvseiiies Aseuaguuiinsiiugsia
operating countries, namely Thailand, USA, France,  lungquuiyne Wonua 5 Uszina ldun Uszmalng
Germany and Malaysia. PTTGC has also conducted — a@n$geLusnn HS0LAa Lol waziawy sauiedl
assessment with the feedstock suppliers and the joint  MsUsziiugAmvgsiatungudamingiu uazeggsia
ventures where PTTGC has no management control,  fudsve laifianslunsmuaumsdanisifulseamnd
on annual basis. Purpose is to provide effective L‘ﬂ'afﬁ’mﬁwLme\‘jmw%mﬁmmﬂuﬁyuﬁucﬁﬁﬁmiﬂ'ﬁ

management approaches for risky operating areas. ANHLASIRY19HUTEANS AW

HUMAN RIGHTS RISK ASSESSMENT
N1sUs:IduUAUIFLIRIUENSUUYEBU

PTTGC conducts the Human Rights Risk Assessment covering the following six aspects: labor rights,

community rights, supply chain, safety, the environment, and consumer rights.

a

USE UszifiunnaiduesinuanSuyuurunsounguans
vildguniu AnusfuasUaondy Asuinden wazdnaiuilan

PTTGC's operating areas (including Critical Tier 1 Feedstock Suppliers
the Joint Ventures where PTTGC has
management control)

ﬁuﬂuﬁ AnnsveeuiEenY (TuilergIna Afnnegatafiddnylungs
i

uFsy fidnslunisaiuaunisdanig)
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Joint ventures where PTTGC has no
management control
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RELEVANT RISKS
Usziiiunouidguningovod

e Health, safety, and welfare of employees
and contractors in the operating area

e Impact of environmental pollution

e Community health and safety

e Living standard and quality of life of
local communities

e guAM ANNUREASY uaradafn1sves
winomuazSumsnlutuAiugoang

o nANSEMUNNARYNGAILIRdEN

o GUANUATANNUABANYYDIYUTU

o WIATFIUANTANTITIN UATAMN NG TN
vosyHvLTiDsiY

e Employment in the supply chain,
such as consideration of human rights
issues

e Environmental management, health
and safety

o Stakeholder engagement

o mM3demluvialdgunu wu ns
AMTNUTEAUIUANS I B

o M3UIMITANAIUINGON guAN
uazANNUaAY

o nsfidausanvesdidmliidslunis
FNfIugu

o Employment guidelines
e Environmental management, health
and safety

WUINNITI U
MIUIMNIIANTAIUINGDN GUAIN Lag
AMNYaDAY

PERCENTAGE OF OPERATING AREAS WITH HUMAN RIGHTS RISK AND CONTROLLING APPROACH
SoyavouwunUQUANISATAUIFUIAIUFNSUULYBUIAIUONNNISAOUAL

0.54

@

[ No Risks Identified

[ Risks Identified

PTTGC’s Operating
Areas

Critical Tier 1
Feedstock Suppliers

Joint Ventures with
No Management Control

Unit: Percent

CONTROLLING APPROACHES FOR THE RISKY OPERATING AREA
ludNWN1SAUALIUWUNRURUANSADADWIGYY

Operating according to the PTTGC
management systems, for example the
Safety, Occupational Health and

Environmental Guidelines for the joint

ventures, the PTTGC’s Corporate
Governance Guidelines, etc.

ANTUITUATHTZUUNITUTHITIANITVDY
UTEN YU ULNININTAIAUUARINN
Uaendy 01310unsTouazdsuindonues
AgINY LAzWLINNNSINTURILAYIUTENY
Vg

Operating according to the PTTGC
management system, for example the
Safety, Occupational Health and
Environmental Management System, the
Sustainability Management Framework,
etc.

ANIUINUATNTZUUNNITUTHITIANITVON
VUMY 19U TEUUNITUTUITIANITANN
Uaensdy endheudunasasuinden uay
N59UNITUSHITTANITAIUAIINT 9T U
Vg

Operating according to the PTTGC
management system, for example Emery
Oleochemical has developed Procurement
Guidelines for implementing the Human
Rights Due Diligence Process

FIUITUAINTTUUAITUTUITIANITVDY
UMY 1 USEn 1owe3 Tedlownfinea
(Emery Oleochemical) 9aY1LUINI9A1S
a0 WA eI UNTIUIUNIIATIVEDY
ANUANTNYBYTUTOUUY

In 2017, 100 percent of the operating areas, critical tier 1 feedstock suppliers, and joint ventures with high human rights risks, have

defined and followed the preventive and corrective actions for human rights issues in the business.

a wva

a va

gonnusty Idnisimuauasy JoRansuamiens

Tl 2560 AuMUfuRNMsvesUdEnY gimegsiafiddylungudamingiiv wasdgsiavesuidny Afansdoediuanduyvosueyluinus
Yoviuuazuiluduansuyverulunisdnivgsfavesuseny Andufesas 100

More details can be found on http.//www.pttgcgroup.com/en/sustainability/sustainability-practices/social/human-rights
130988 BuAAIANLAT http://www.pttgcgroup.com/th/sustainability/sustainability-practices/social/human-rights
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According to the results of human rights risk
assessment, metioned above, PTTGC has defined
measures to control and mitigate potential impacts,
and have assessed the residual risks after establishing
preventive and corrective measures for human rights
issues. These are to confirm that PTTGC’s human
rights management is effectively managing impact
along the value chain.

nHanFUTELIuANULIE B eF AN Iy v TuT 19
U3End 1aflnnan1slunsniuasLasuIsnINanseny
fienaiAndu warussifiunnudoeiindeey ndvan
daviunanienistesiuuasuiluduansuyveyuly
msmiiugsfovosuTine e liilainnmsudmsdans
Fuadnguyvuvuresuiuny fustansamlunisaiugy
HaNTENUAOAIIlYRAIAT

RESULTS OF THE RESIDUAL RISK ASSESSMENT AFTER THE IMPLEMENTATION

OF RISK MANAGEMENT MEASURES

wan1sUs:I0UAIUIASIAMUENSUULEBUNInE00E naITUINSNISINNISADUIAEN

Based on the human rights risk assessment in 2017, it has been found that PTTGC has a low to medium level of

residual risk. Therefore, PTTGC has developed the controlling and rehabilitation approaches for the human rights

risk as follows:

1nnsusEinasdveduansuyvoyulul 2560 nududeny dsvduanudveiimiesylussauaiosedu
Urunan Teausune Idariuumisaivpuuasiiuyussiiuiuansuysesuniaaudsy fodl

CRUCIAL HUMAN RIGHTS ISSUES
JszifiundnAnyAuansuyuesU

EXAMPLES OF CONTROLLING AND REHABILITATION APPROACHES
M2DEIUONWASUAUIIA:WUY

Turnaround b
) UsaiiunanssunisHengouunsd ;

Accident from Operation
Us=IAUQUAINAIINNISANITUINU

Feedstock Supply
Us:1IRUNSIAKNINN AU

Supplier
Selection .

o Other Products and Services
UstIRUNNSINKIEUATIA:USNISOU

Chemical Usage, Pollution Control,

e and Waste Management
_) Uszirunstdansindnisnounuuany

lla:N1sINNISVadIdey

e Oil Spill
J Usaiiunissalhavestniu

Supervisor &
Capability
Determination

Performing an effective turnaround and informing the
communities regarding the turnaround plan

FiuAanssunsngadentgeeteiiusednsam uay
udoununIsA M IgageNUlgeliyNsLsuNSIU

Checking the equipment carefully before operating and
installing an alarm system

asradagunsalrng 9 egrudninteuldouuas
finshnsesruudyananiiousty

Operating according to the supplier risk management
system

Monitoring & o a = 1% ! o o 1Y
ﬂ']L‘UU\'I']‘IJG]']Niﬁ‘U‘UUiﬂ']‘iﬁ]ﬁm"liﬂ'ﬁNLaﬂ\iﬂ']‘ﬂi‘uﬂﬂﬂ

Evaluation
Performance

Operating according to the supplier risk management
system and providing trainings
sifuumEsTUUUIMsdanisanudosdmiugin
wazdnrneusy

Complying with environmental preventive and
corrective measures and in accordance with the laws
Uﬁﬁﬁmummmif]a\iﬁuuamu‘]’lmaﬂizwuﬁqLnﬂﬁ”am
AHANATFITNgManuivLa

Reviewing the operating procedures and risky
operations, and establishing preventive measures

NUNIUNTLUIUNNTUJUANITHALNNTANTUIY
AfinnudgaLaziuaNaInsUouiu

More details can be found on http://www.pttgcgroup.com/en/sustainability/sustainability-practices/social/human-rights
ansagIrwasBuniadnlan http://www.pttgcgroup.com/th/sustainability/sustainability-practices/social/human-rights
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HUMAN RIGHTS IMPACT ASSESSMENT

PTTGC is in the process of conducting the human
rights impact assessment, which is expected to be
completed by early 2018, to study the impact of
human rights risks residual. The data has been
collected through surveys and in-depth interviews with
the right holders, who might be potentially affected by
human rights risks, such as PTTGC employees, business
partners, customers, and local communities. The results
of the human rights impact assessment will allow
PTTGC to understand the human rights risks arising
from its business activities, and enable PTTGC to set
measures to prevent and mitigate the impacts, as well
as remedy for those potentially affected more effectively.

HUMAN RIGHTS CARE FOR EMPLOYEES

noWTERANUANSUUBEBUVOIWUNIIU

accommodate disabilities, etc.

1
I
I
1
1
|
I
I
I
|
|
I
I
I
I
1
1
I
I
I
I
|
|
I
I
I
I
|
I
I
I
1
I
|
I
I
I
I

REMEDY

PTTGC has prepared remedial measures in the forms of
financial and non-financial compensations to alleviate
the suffering of those affected by human rights impacts
caused by business operations. The level of impact is
considered on a case by case basis, for example the
oil spill remedies in 2013, and the hand injuries awareness
program, which identifies the risk of hand and finger
injuries during operations in the manufacturing process
and determines preventive and mitigation approaches
of the potential injuries for the contractors (for more
details can be found in the chapter of Occupational
Health and Safety, page 166), etc.

Health, safety and welfare issues of employees are one of the human rights risks. Therefore, PTTGC has established
safety approaches and has improved the working environment to meet the standards. Furthermore, PTTGC has
provided welfares to its employees in addition to standard set by labor law, such as providing a breastfeeding
rooms and refrigerators to store breast milk for new mothers returning to work, and improving facilities to
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EXAMPLES OF THE REMEDIES
M00YINISITYIUN

PTTGC has given attention to people adversely affected by the leakage of 50,000 liters of crude oil from pipelines
on the coast of Ao Prao, Koh Samet on July 27, 2013 by resolving the problem and implementing remedies for
the affected people, as follows:

vFuny TianudAnylunisguadeionflasunansenuannvsnisalunfufusilvaudann 50,000 das 9nvesu
UnTuAuAvsuIoieessnani1n inziata WeTui 27 nsngian 2556 ey viund laandunisudletgm

wazifuanfldisunanssnu odl

IMMEDIATE-TERM SOLUTION

e (Cleaning up of oil film within seven days
after the incident

e PTTGC assisted 11,500 affected persons with
514 million Baht

Seven Days after
the Incident
73U navnn
IAAIKANISTU

LONG-TERM SOLUTION

PTTGC has implemented several long-term projects in
cooperation with the community and government to
revitalize the lives of affected people, society and the
surrounding communities and to restore the environment
in the area. For example, the Upcycling the Oceans,
Thailand Project, PTTGC’s fish aggregating device
project to create habitats for aquatic animals, etc. In
addition, PTTGC has also organized emergency
training to handle potential unexpected situations in
the future. More details can be found in the chapter
contributing to Society, page 109.

nasnn Ivius:zo:1Sunou

o silunsiiuasiutnTuldiasaduaely 7 Ju
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1 ' During the Period of
1} | Three Months
| maoms:uz19an 3 1Fou
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fuyanmuandesluiud Wy Tasens Upcycling the
Oceans, Thailand waglasonisansludaifon PTTGC
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fimsdadenunugniduiiesufiofuaaunsaiiliaedn
fionaAntuluouan Tagannsagsuazifuniiuiia
Isluunanusuinveusiodeny windi 109

“This incident was caused by a force majeure and inclement weather,
PTTGC and related government agencies have jointly worked to resolve immediate problems and carried out
medium and long-term solutions. The restorations were conducted in every possible way
according to good governance until the situation has eased and eventually returned to normal”

“MANISAUASITIANYINIKAAAIEY US:NoUNUAN19:0INAIUSUSOU BauSEN< Ia:nLUoeuiunIASgAIAgoVay
[AsounuandaunasinTvdryriaw:Hum SOUNJOIWUNISUSHISYANISS:8:NAaNIA:S=E:870
naoavUIAANaUNISWUWNNINNWMETFHAaNSSSUINUIA puANIUNISAUIAAaAAa8adIazNAUIVIGN10:-UnAluNdn”
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INTERVIEWS WITH GOVERNMENT OFFICER AND THE SUAN-SON SMALL FISHERY GROUP
undauniundiTkKinnnIASga:nauus:uaiSaldnaoudau

“From the oil spill incident four years ago on the coast of Ao Prao, which had a direct impact on fishermen,

seafood traders and tourism business, now the overall environment is getting better. Actually it has improved
since the first year after the incident. This is evidenced by the increase of aquatic animals, such as shrimps,
crabs and krills that have disappeared for three years and now they are found in large quantities. In addition,

aquatic animals and the villagers also have a better life. This is due to the cooperation between the government,
PTTGC and the villagers to concretely rehabilitate and conserve marine life, for example the PTTGC’s fish
aggregating device project, the sea crab bank project, etc.”

Interviews from the Joh Luek Khao Ron TV channel - TNN 24, on aired on September 9, 2017
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MONITORING AND REVIEWING OF THE
HUMAN RIGHTS PERFORMANCE

UTENY ANTTUIUNSAAMNLAZNUNIUNANTALTENIY
fudnsuyveyuduusedn lnodmuadivansuay
i Tanan13iniingu (Key Performance Indicators:
KPIs) shudvBaysovulifumhsauuazypraiitiidos
in3nsauseiliusnuansuysyyuainmhseuniyuen

PTTGC regularly monitors and reviews its human
rights performance by setting the target and the Key
Performance Indicators (KPIs) on human rights for the
related departments and persons. PTTGC’s Human
rights issue also received a verification by external

parties, while its business partners are required to perform
self-assessment, covering labor and human rights issues.
In addition, PTTGC has provided channels to receive
feedback and suggestions from employees and outsiders.
The suggestions have been used to improve existing
plans, which allowed PTTGC to prevent and reduce
the risks that could lead to human rights abuses.

sastaivualFgdmiegsAafinnnsisussifiunanis
ANHUINUVDIAULDY %emamqwi:Lﬁucﬁmm\‘mu
warduANSuy YT uenaInd Uiuvd Fedaindun
Youn195uN A NAnRLLas Y IauaLULAINNITNIU
WATYAARNIYUEN WatAuARiLNIUNILLA LY
donaliussny aunsotesiunazanaitdseiens
auilugnisasifindnduyuavy
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MONITORING AND REVIEWING PROCESS OF THE HUMAN RIGHTS PERFORMANCE
NS:UOUNISANMIUIA:NUNIUWANISAITUNIUAIUANSUUYEBUVOIUSENY

Select Mean Develop Target

& KPIs

of Monitoring

» Collect Information » Utilize Existing KPIs

Monitor
Performance
of Business
Partners

o Self-Assessment

Improve

Audit b
uat by Human Rights

Risks Areas

External Parties

» Networking / » Update Human

from Grievance and Further Develop » Performance Peer Review Rights Policy on
Mechanism New KPls Associated Improvement Plan » Audit by NGOs and Salient Issues

- Hotline with PTTGC International

- Opinion Box » Human Rights Organizations

- Complaints from
Representatives of
Welfare Committee

= Employee

Engagement Survey

» Internal Audit
» Human Rights Country

Report (by international

organization)

Monitoring Process

Awiwa nwawaw)
AvaAvaAn wavAa:

RAISING AWARENESS ON
HUMAN RIGHTS

PTTGC has provided trainings on human rights practices
and policies to executives, employees, and stakeholders
to understand the basic of human rights, what they are
entitled to, and to protect against violations of human
rights throughout the business operation. Additionally,
PTTGC has prepared a human rights training system or
E-learning, which is expected to be completed by 2018.
This is to provide all employees with knowledge and
understanding of human rights related to the operations.

N1saswAUAS:KUNATUENSUUYEBU

vsEne dansfineusulidundnerudvatuuloune
WAZHWINIINTANTUNNAIUAN TN YUYWV RIUTYN
Welsifusms wiinew wasffidwlside Whladeans
wywouiuguiinuLasiiifiduivdestunsuiRou
Alisy samdesaniutlosiunisasifindnduyueyulslly
\Andumaeansiiiugafavesuitne uenani Uit
Idsnfunisdavinssuun1sineusnduans iy v
w38 E-learning G9andnazudaiasanislul 2561 e
Tndnommneuldsuanugansdnladuinduyveyy

o
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CONTRIBUTING TO SOCIETY “"*"

PTTGC is committed to support the Sustainable
Development Goal number 17: Partnerships for the
Goals, as well as to respond to communities’ expectation
on corporate social reponsibility. Therefore, PTTGC has
developed the Corporate Sustainability Strategy, based
on the Balance Business with Sustainability Strategy to
be a framework for sustainable business, along with
creating shared value with all stakeholders.

PTTGC has developed G-BEST guideline for implementing
the Corporate Social Responsibility (CSR) projects or
CSR Way, and as a basic criteria to select the CSR
project that can be extended to the Creating Shared
Value (CSV) project to deliver a sustainable shared
value to the society and business.

GRI 413

A2TUSULABOUMNDAIAL

vFune advayudivineniswauieg1edeiuyes
pudnsanUszvA Wananodl 17: anusaufiowile
Msmufisedu nieariemeuauosnIumAnTsves
yuruiidesnslifuidny wanvanufuiinvousodony
UsENY Sednvinagnsmaiutegnedsiuveseeding
neldnagnsnisasiennuannafionann1swaug
otnodvdu teidunseulunisddugsiaeyrededu
AavgdfunsasenuasIniuiugidauledide

wfl UFEMe IdWamn G-BEST Fu wieldiduuwinig
Tunmsanfulasansanusuiingeusodnn n30 CSR
Way wasiduinasiidosudmsudmdonlasenis CSR
fianunsasiovenluglasennsnisaiennasintu e
Toiodsmnuasganaldsunmumsinfuegnedoiy

CSR WAY DEFINITIONS

Good Citizenship ! -
'« Transparency

i« Equality

Better Living !

Ecology .« Balance
« Environment

Sharing '

« Sustainable Impacts

Align / support to Business Strategy (Process and Product)
« Issue Management / Risk Prevention & Mitigation

« Responsibility / Accountability
|« Good Governance

« Better Economic Status
« Better Social Well-Being, Including Health

.« CSV with Shared Return to PTTGC

« Share Expertis

Togetherness P

« Address Stakeholder Expectation
Stakeholder Involvement
» Relation / Networking / Trust

CSR MASTER PROGRAM

CSR Master Program is a prototype project that has enhanced mutual growth between PTTGC and
the society, which leads to a betterment of Thailand’s economic, social, and the environment.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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All CSR projects, included CSR Master Program, that
passed the G-BEST evaluation criteria will be additionally
assessed with CSV Principle Checklist, and the Qualitative
Impact Assessment (QIA) or the qualitative socio-economic
and environmental evaluation, respectively, until the
project that could be extended to CSV project is
identified. Currently, PTTGC has three CSV projects that
passed those three evaluation criteria, which are
the plastic product development for environmental
conservation in the Royal Project Foundation area, the
plastic flapped sack project, and the InnoPlus water
tank project. Furthermore, PTTGC aims to implement
the two of these three CSV projects in 2018.

TAs9MsfiiIunsUsEiiugae G-BEST dy3anilasenis
CSR Master Program 2¢gnfinnsadiitmiiusiaemaninausi
CSV uag QIA #IamsussiiuNainuMWANWLATYEI
FoAx wazdowindeumuaiau auldiiulasenisi
sansasevenluglasonis Csv 16 Felutlaqiiu uidny
fllAs9nns CSV frun1sAndonanniio 3 et sauau
3 Tasons Mgun Taseniswmunndndoginanafiniie
m,g%’méﬁ'\ammﬁauiuﬁuﬁaﬂaﬁ%‘[m\amwm\a Tasenns
nszaeunatafinuuuiidn warlasenisdouiazenn
InnoPlus Taausune it winsfiasadulasenis Csv
1 2 Tasenis Tl 2561

THE PLASTIC PRODUCT DEVELOPMENT FOR ENVIRONMENTAL CONSERVATION
IN THE ROYAL PROJECT FOUNDATION AREA
[ASINISWRUUNWARATUriwanaaniwoousnuduiondouluwunyadsinsinismaoy

PTTGC is engaged in the joint research and development of agricultural plastic products between the Royal Project Foundation

and the Thailand Research Fund (TRF) to develop naturally biodegradable nursery bags, other agricultural plastics, and

eco-friendly packaging made of bioplastics, such as Polylactic Acid (PLA) and Polyethylene (PE). In addition, PTTGC has

provided communities located near the Royal Project Foundation Area with naturally biodgradable nursery bags and InnoPlus

planting greenhouse sheet. Moreover, PTTGC has coordinated with the Royal Project Foundation to organize trainings on

a good agricultural practice, and low cost greenhouse construction to schools and communities to improve quality of life

and the environment. PTTGC has a plan to evaluate Social Return on Investment (SROI), and Return on Investment (ROI) in

2018, in order to uplift the existing projects to become CSV projects.

U3ENY TATBLasVRILIRAASugINaaANVNeNITINYAS TErdneyaislasenisvads
wazdineunewuatuayunsisy (an2.) lumswangemnzgeugniidevaanylsd
Tawsssuni saviomswamaainiensinuasdu 4 wazussqineifidufingde
Aouandonannwalafinganan (Polylactic Acid: PLA) uazwaafnlwailofiau (PE)
yonanduivny Seldatuayugemizgeugnuaznaiafinaqulseidey InnoPlus
wieaisuiuyadslasemavansiunisdneusunisugninesiegnds waznsansiuu

annsadslsnfownuasduyuaiiuigusnuaclsasouluiuniuaujifinisves

yaflslasenisnay ieaiassddinanudueyidvesyuvuuazdsiindennisly
yuyuldAf et el viEne fukufiasUssifiunanauunun1edns (Social Return
on Investment: SROI) kagANABULNLAINNTAYH (ROI) ieLlunsunseiulasenis

gnsaivassAnauringnAuliudonn (CSv) Wl 2561
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PLASTIC FLAPPED SACK PROJECT
[Asun1sns:dgouwananniuuidun

PTTGC has designed and developed the plastic flapped sacks in cooperation with the Chaipattana Foundation, Hydro and
Agro Informatics Institute (Public Organization), and Department of Mineral Resources Ministry of Natural Resources and
Environment, to prevent and mitigate damage from geohazards and floods in the country. The plastic flapped sacks have
been used as a material for the construction of weirs to slow water velocities, and to retain moisture. It also used for Gam
Ling construction and to protect against river bank erosion, etc. In 2017, PTTGC has launched a plan to commercialize the
plastic flapped sack to create the sustainable shared value for both society and PTTGC.

TNy aNduyaftidonam ADNTUANTAUMANS NYINTUILAZNTLABAT (B9FNITHITY) WALNTHNTNOINTETET NTENTI9
INNTEITHAUaAInIndon sonwuUkasRILINITaeUnaainuuuiitn Welitlesiuuasussmanudormsannssaifdiie
wazgunduiiAaduluiiufiviszna Tnsthnszaeunaradnuuufidnunldidutaglunsdaviisszaonnuisni iosnw
ATy winde wndesiumsinmzuazionatovesnas sy Taolu U 2560 3 Tddnvunundndunaniasinszaoy

wanainuuufitnlugnisvio@ended wielilasenisdenanansnsaasnsaasinursislitudnuwasuidny ldegrededu

0 o)
N T o)) =
= Q
< o
© Q S 8 <
. _ 2 :
[T © 0 = .
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2014 2015 2016 2017 2017 2014 2015 2016 2017 2017 2014 2015 2016 2017 2014 2015 2016 2017
Supporting Budget Number of the Flapped Sacks Number of Provinces Received SROI (Percent)
(Million Baht) Provided to External Agencies (Sacks) the Flapped Sacks (Provinces)

Note: SRO! = Total value of benefit / Total value of investment

INNOPLUS WATER TANK PROJECT
[Asunstyua:=o1n INNOPLUS

PTTGC has provided the water tanks that produced from premium grade InnoPlus plastic, which have a strong, resistant, and
light-weighted characteristics. Moreover, it saves energy in the modling process and it is durable to the environment and weather
conditions when compared to conventional plastics. This InnoPlus water tank is certified by the FDA and TIS. PTTGC has provided
the InnoPlus water tanks to help communities experiencing water shortages or lack of water storage facilities in the nationwide.

U5 aduayudsussgindondrandianatafininsafiunfinaandfiudonse amnsanuusanseunnldd i dieusenda

'
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W TunsTugy aununusean wwIndeuwazan e Ao isuiunatafniialy §9dei InnoPlus fenanalariu

N35UTEIHATIIL FDA uazansgu sen. wdd neldunlutemdenuiiiivssaudiymuauaauinnieviaunaugunsaiinifiui
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2017 2014 2015 2016 2017 2014 2015 2016 2017 2014 2015 2016 2017
Supporting Budget PR Value (Million Baht) Number of the Tanks Provided Number of Provinces Received
(Million Baht) (Tanks) the Tank (Provinces)
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In addition to those CSR Master Programs, which are
projects contributing to country as a whole, PTTGC
has also implemented several CSR projects to enhance
the quality of life of society and communities in
Rayong province, which is the main operating site of
PTTGC by the integration economic, environmental and
social strategy under the Rayong Integration
Management (RIM) strategy. From 2016 to 2019,
PTTGC has initiated CSR Master Programs covering
economic, environmental and social development.

CSR MASTER PROGRAMS (2016-2019)

wonaNATINIS Master Program goidulasenisd
auflunsiinudeauluseiuusemadnedu usdne 9
anflulasenisnnusuiingeusednndnnanslasenis
W onseAuA AT InveedvanLayuyuludonis
seued Foiduiuiiiugiunisndnvesuiony dae
YNEANANTNNTYINNNTIATEFNR Asuandon uazdony
mai?’quaﬂ’]ﬁmf Rayong Integration Management
RIM) Taelud 2559 — 2562 U3En Susdulasenig
CSR Master Programs %GﬂiaUﬂquﬁ'\‘m’ﬁWﬁumLﬂi‘t@ﬁﬁ]
Avuanden uazdony

In addition to the implementation of CSR ongoing program, establishment of the CSR Master Programs is a key effort in balancing
the 2E1S (Environment, Economic, and Social) and leading to sustainable development in accordance to the SDGs.

CREATING A SUSTAINABLE
ENVIRONMENT

» Water Management gy
Project
A prototype of
sustainable water
management

)

¢ Huai Ma Haad 15 500
Biodiversity ~
Restoration Project
Creating a balancing
ecosystem and
phytochemistry
learning center

¢ Sung Cheuk:
Floating Marine
Habitat Project
Increasing number
of the aquatic animals

14 Sonwa

3

« CONNEXT ED Project
(coordinate with PTT Group)
Creating school prototype

CREATING EMPLOYMENT

e Community Chef 9 m
Developing (¢
a community Food
recipe from local

Raw materials

CREATING QUALITY PEOPLE

QUALITY g INDUSTRY,INNOVATIO 11 ‘SUSTAINABLE CITIES |
EDUCATION ANDINFRASTRUCTUR AND COMMUNITIES
(] & éw

¢ Football for Youth Project 4
Encouraging youth in U
the Rayong province to join
the PTT Rayong Academy

and to be a football player of
the education district representative
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COMMUNITY CHEFS BY PTTGC
InsuNsiswyuwa asiswyusu by PTTGC

Target for Target for Target for
2017 2017 2017 2017 2017 2017 2017
Supporting Budget (Million Baht) PR Value (Million Baht) ~ Rayong’s Signature Menus (Menu)  Rayong Community Chefs (Person)

PTTGC has organized the “Community Chefs by PTTGC” Project in cooperation with the Rayong Province, Tourism Authority
of Thailand, and Chef Chumphon Changprai, the Iron Chef and Thai food specialist, to be one of the channels to enhance
local economy of the community and the tourism industry. Moreover, this project will increase the value of the community
chefs’ food, to promote the Quality Destination and Food Tourism, and to extend the tourist season of the Rayong Province.
Moreover, by implementing this project, local ingredients have been used for cooking in various menus with the identity of
the Rayong people, and shape the standard of community chefs to be nationally recognized.

U3t Aiiulagems “lwwyama aiewemiyEyy by PTTGC” Tnufiuflefudswingzuey maviesifivawisuszmalng uazivnyama
udslng wwnsenzmdn wazdiduivnagemsing welkBunislugesmensiasuaineiasugialifunyguvunazgnamnss
nMavieulfis) aaenauMTIRLAUAILALYAR1eMNIVBIINYNYY FINT9ASIaTNNTYINTiEIfianam nsviesifiuadeemis
wazvsungnavieaiisalifuiiminszues uenaind SelfihimgAutuiuanuszneuoms adroasadiysine q ednefisndnual
¥99¥1752999 Uazadesnnspusngavulfiduiivensulusziuussima

PTTGC’S FISH AGGREGATING DEVICE TO CREATE AQUATIC ANIMAL’S
HABITATS PROJECT
Insunisanaludaidon PTTGC aswirkasonAganiun

The objectives of this project are to create habitat and nursery

N~
for aquatic animals, which is a part of sustainable restoration &
of the east coast marine ecosystems. In addition, the project )
2 N~
promote career security for the local fishermen, resulting in a 3l “f
better quality of life. PTTGC has implemented this project in Target
2016 2017 2017
Rayong province and is planning to expand to cover the east
coast of Thailand, which included Chonburi, Chantaburi, and  SuPporting Budget (Milion Bahi) (MPE Vaé“it)
ihon Bal
Trat provinces, with total distance of about 560 km. B
N~
Taguszavrvevlasensioainefegerduuasunaveyuiadn i dodudiumnddslunisiug
A Y ) ' & oA & o o <& (@]
ssuuilnevgilensianinnyiueanagiededy wanaind %NLﬂumiauuauummuumm\i a
91@nluAyIUszsRuduS e dmsulasenisienannsuiideninscoey wavldfiuu 016 017 Jcs
vorunsanduuludediminuayd Sunys uwasasn Weldaseunquinfignetlonsia e
1y Iy ~ Number of the Fish Aggregating
ManzTueen FuflszoeneTinuszana 560 Alaluns Device (Pieces)
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CONNEXT ED PROJECT
[ASIN1SUS:31SIATUNISANUAN

This project is a sub-project of the “civil education and leader-
ship development” project, established with the coordination
of 12 private companies. The objective of this project is to
develop educational personnel and teaching styles as well as
to improve the education management of each school.
PTTGC’s employees have worked as School Partners with six
schools in the Rayong and Pathum Thani provinces, including
Wat Noen Khao Din School, Huai Yang Suksa School, Kha
Chon Sap Amruung School, Wat Rad Sattha Tham School,
Wat Ukhao School, and Wat Tawan Ruang School

Target for Target for
2017 2017 2017 2017
Supporting Budget Number of Schools Under the
(Million Baht) Supervision of PTTGC
(School)

Tasemstlegmeldlasemsuszanigiumafnuiuazmaimuniin defoiusunnudnflevesmaionyu 12 U3e Tasfithmang
WeWmuIyAMNIMeNSANYIKATFULUUNSEvuMsaeu Talufsunseiunisdnnsdnyvesusiadlseisou Tauuidn ldds
yransivimidiidu School Partner viousaufulsaiFou 6 s ludemiaszuosuazunusndl liun TsaFoudaduini
IsgiFuurinenedng lssifouvasninddiye lsedeuinsugininsvii lsadouingdn uaglsadouiansfuises

SOCIAL PROJECTS AND ACTIVITIES IN 2017
IAsunsiia:nanssuiwoduAud 2560

Type of Corporate Social Investment and Donation
sUluunsavnuiia:usnAIiodIAY
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©
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<
N
o
2017 2017
In Cash In Kind
(Million Baht) (Million Baht)

Investment and Donation (Percent)
nIsadnuIa:usA (Sewa:)

Commercial
Initiatives 0.97

Charitablg <= ’
Donations 16.34

Community weesmrees
Investments 82.69

Rayong
Supported Areas (Percent) Province 85.69
WuRRlNsatuauu Sova)

Other

Provinces 14.31

s189IUAIUGIGUILUYSTUINTS Us:91T 2560
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2017 2017
Management Overhead Employee Volunteering
(Million Baht) (Hour)

Activities and Projects (Percent)
fanssula:lnsunIsnNInn (Sovas)

[Fealt s = s eSSt E conomic
4.02 Development 5.49
Education ‘Social
58.35 Welfares 2.36
Others “Environmental
22.99 Improvement 4.70
' " Emergency

Relief 2.09

" Rayong
Province 75
Target for
2017
--------------------- Other

Provinces 25



Moreover, PTTGC has implemented the PTTGC Hug
Home project to communicate social activities to the
communities and to record the Voice of Community
for complaints, comments and suggestions from the
communities within five kilometers of each project,
covering 88 communities in four municipalities, which
are the operating areas of PTTGC. The communication
has been done by on-site visits, social media channels
(Facebook, Line, Instagram), phone calls and meetings
with involved communities. Issues raised by the
communities will be assessed in three severity levels,
high, medium and low, to prioritize and take corrective
action. In 2017, PTTGC received 29 complaints, of
which eight complaints were assessed as high severity
and all 29 complaints were resolved, such as smell from
production activities, contractor care and control, and
traffic management

PTTGC HUG HOME PROJECT
IAsun1s PTTGC HUG HOME

wenaNdl usEne desnfinulasenns PTTGC Hug Home
weoludesnilunisdearsfianssudrudeansng o
Tiyawuldsunsu uagdavintudin Voice of Community
Wie¥uiFeuFeuifou Ustiiiudedniiu uasdelauauus
nyuvuludadl 5 Alawns vesusaclasenis Aseunqy
88 yuvu Tu 4 lwawAua 3 FuRuiideanuuszneunns
T5991U289U5EN NUY0IMIANe 9 WU N1TavHLi
Yoynnvdedonneeulall (Facebook, Line, Instagram)
molnsfndt uazmsuszYNmg 9 figuvudnandidmsiy
Tnwdseifuildsuanyuruazgnusziiuanuguusedu
s A go Utunans uagen Wieandunnuddny
wazadunsufly Taglud 2560 U3Emy ldSuiies
foui5uurionun 29 1309 99 8 Feg gaustidwdu
Usifuiifinnnauguusegs wawte 29 13ee Tesunisudly
Fyudey WU NAUINNAINTINYOILTINNL MTALALAY
AUANEFUMNONNA LatN13dAN1599193

PTTGC has implemented the PTTGC Hug Home project under the slogan of "Let Good Things Mingle" by incentivizing

employees who were born and are house-registered in the surrounding communities in the Rayong province to be a medium

for communicating news and activities of PTTGC to the communities, to build the PTTGC Hug Home Network, and creating

sustainable values for the community.

vsens ffiulasenis PTTGC Hug Home meldialaunu “Goansaiuassd: Let Good Things Mingle” Tagldidnaauninouiiia
uazfing fonuthulugusussuilasnuludminssuey slufonanlunisfearsiniasuasianssusne o vesuseny Tiuyuwy
AaEAIUTINUATIY PTTGC Hug Home Network teadnanauanliiu yuvuet1vdodu
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SOCIAL SATISFACTION
ADUWIWDIINESOUVOISIAL

The survey of social satisfaction on PTTGC's operations in 2017 revealed that the satisfaction of communities in the Rayong
provice was at 86 percent, achieving the target. This is due to the commitment to improve the quality of life of people in the
community and society.

'
Ao

fionisanfivauvesusny Tl 2560 wuignwuluiuideminssoes fanuionelawiiu

Jowar 86 Foussqiihmanefiuduny avld leedunanainanugeilunisonssiuaunndinvesauluyssiuasdons

nansdTIaRNNNInelavesdeAu

SOCIAL SATISFACTION

85.15% 86.02% 86£2% 86% 86%
= = 83.65% = = =
L 4 hd 2 \ 4 L 4 4
R ___. S ' ) L ] [ L ]
b4 \L L
2014 2015 2016 2017 Target for 2017 Target for 2018

In addition to the implementation of CSV and CSR BeNINMIALINATINNG CSV way CSR ian1sWmiun
projects for sustainable development and creating azh@%?"oﬁuLLaza%wﬂmﬁﬁ'ﬁuﬁma\m%ﬁm LA UTEN
shared value, PTTGC has assessed the sustainable  lfiUszifiugarinnudeduiiolimauieyariiuiage
valuation for understanding the true value of green  ¥99n15ANTANGINAFTYY e BunNLANaINNTD
business operations. More details can be found in the  @nsuldluwato nsuseifiudmNdady

section of Sustainability Valuation.
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SUSTAINABILITY
VALUATION GRI103-1, GRI 103-2, GRI 103-3, GRI 201, GRI 203, GRI 301, GRI 302, GRI 3

As issues of climate change, fossil fuel decline, and
social needs of “renewable energy sources” are great
driving force behind the expansion of eco-friendly
businesses. In respond to that, PTTGC has established
a Green Business called Global Green Chemicals Public
Company (GGC). GGC’s main objectives are to enhance
competitiveness of Thailand’s renewable energy industry,
and support Ministry of Energy’s Renewable and
Alternative Energy Plan for 2015 - 2036. These can
be achieved through the development of technology,
and renewable energy management, in order to
respond to expectation of society, and lead to the
promotion of sustainable living.

GGC is an element of the Bioeconomy. Bioeconomy
aims to solve Thailand’s economic imbalance, and reduce
the middle-income trap, which will reduce inequality of
Thailand’s population, as well as advance technology
and innovation, and Thailand 4.0 model. Additionally,
GGC also plays a crucial role in the development of
the Eastern Economic Corridor of Innovation (EECI) to
become the frontier of ASEAN’s economic zone, center
of research, development, and innovation that can be
fully upgrade to actual usage and bettering the quality
of life of people in the area.

Besides the promoting of the country’s competitiveness,
this Green Business also supports the achievement of
the UN SDG 7: Affordable and Clean Energy, UN SDG
9: Industry, Innovation and Infrastructure, and UN SDG
12: Responsible Consumption and Production.

A

5

nasuUs:iduyann
ﬂo’]ug‘lﬁu GRI 103-1, GRI 103-2, GRI 103-3, GRI 201, GRI 203, GRI 301, GRI 302, GRI 3
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WHADA 911A (WW1U) %30 Global Green Chemicals
Public Company Limited: GGC wilolumsnendnuey
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KEY PRODUCTS OF GGC
wannnurinanvod GGC

GGC’s main products are palm oil based products that are environmentally-friendly, reduce greenhouse gas emission, and safe for
health. GGC’s products also help improve lifestyle of people in society by encouraging farmers to produce their products in line
with the Roundtable on Sustainable Palm Qil (RSPO) standard. This standard aims to reduce impacts on the environment and

the community from palm oil cultivation.

o

'
vaa

WER
3897

weivanvey GGC wananuFulds Foduiinsdedsuinden annisudesfieisaunsvan Uaesadudegunin waziaiuasng
avovauludonnldfdedu dronsdeiaduliinuasnsimuinananldaonadoviuuinsgrunsnaninduliduetrededu

(Roundtable on Sustainable Palm Oil: RSPO) IioannanTENUsABdILIARNLALYHIUINATINIEUgNU AN T

Methyl Ester

Ak

Fatty Alcohol

—

Palm Oil Fruits E l
—fyis

Glycerine

In 2017, PTTGC has conducted a pilot study on sustainability
valuation of GGC to understand the true value of Green
Business operations of the company and the value of
externality, which covers both positive and negative
aspects of environment, society and economy. Four
Stages of Natural & Social Capital Protocol were used in
the valuation, which are:
1) Understanding, identifying and prioritizing the
value of natural and social costs of business,
2) Classification of valuation scope,
3) Measurement and valuation, and
4) Application and integration of valuation results with
the company’s business operations.

PTTGC is expected to conduct additional sustainability
valuation across all business segment throughout
the value chain.

FOUR STAGES OF NATURAL AND
SOCIAL CAPITAL PROTOCOL

4 YurnouveIraninour
AUNUNISSSUBIAIIAzauAL

Integeate soclal capital Into
business processes

Source: Natural Capital Protocal
7127: Natural Capital Protocal

$189IUAUGIGUILLYSTUINS Us:91T 2560
USEN WARA [nauaa InTRoa 910/ (UKIBU)

STEP 10
Apply rasults to
key business
dacisions

STEP @
Undertake or
COMMESSion

Methyl Ester (ME), also known as Biodiesel (B100), is a clean renewable fuel
from palm oil that is environmentally friendly.

wiaweames wislulefiwa (B100) doilueindsazenaiiduiinsiuiowindon

Natural fatty alcohol is widely used in household products including personal
items.

unmsiLoaneged Widmussneudunuguinldedronevnslundndusinie
1¥ludhusou

Glycerine is a byproduct from Methyl Ester, and Fatty Alcohol production
process. It is commonly used in cosmetics, and pharmaceutical

nawe3u 1TUNAN 9993 (By-Product) 9MnNTvUIUNTRARETINARLO AN S
uasunnfLeanesed deldvaluluiniesdrens un wazivA s

More details can be found on www.ggcplc.com/en/products
amngeazbeaiiEANl www.ggcplc.com/th/products

T8 2560 U5ENY siulasonsfnuitinsesnsuseii
yarANuSeiuYesUTEn GGC ety uieyariiud
939 (True Value) ¥e9msenugsiadifuivesuidny G
Flufvyarvesnansznusenisuen (Externality) W
Weulnuazideauiinseunquussifiugudouindon
Fopal waziAsugha Tnouszyndld 4 Jumeu veswdn
W9 AU UNIeETINYIARALEIAN kA
1) m3ianudnla uun wasdnarnunudIfty
YAANATUAUNUNIETTHIALALTIANYRITINT
2) MIUUAYBURANNTUTELAUYAAT
3) MITANALATUITELAUYAAT LAY
4) mMausgyndld uwaznisysannsnansUTsLiiugam
fumMsAiugsnavesusuen

Tapusune madnazvsnunanisUseiiiuganinudeiu
ATEUARHYNNAHEIAINaaAVI9lYRMAT

STEP 12 STEP 1
Contribute to Understand soclal capita and its
mainstreaming relevance to the business

STEP 11

Priaritize social
capital issug

STEP 2

Identify the business case and

potential business decisions

‘ STEP 2

STEP 4
Detarmine target
audience

STEP &

STEP B
Choosa indicators i
sk Sat boundaries
STEP 7 STEP 6
Select appropriate Defina the impact or
valuation technique degendency pathway



RESULTS OF SUSTAINABILITY VALUATION
wanisUs:iouyan1nugvdu

GGC’s initial results of sustainability valuation have provided an insight on the environmental and social externalities as follows.
HansUTELfiuyarAHddudosiuvesuidn GGC vilimmuransenusemauenmudIndeNwazdens fofl

ENVIRONMENTAL EXTERNALITIES / NS:NUfoN18UoNAUEIoNouU

POSITIVE IMPACT / Wans:nuIsJuon ! NEGATIVE IMPACT / wans:nuigyau

Mitigating the impact on public health by Improving quality of life of local communities Water consumption for local communities is
reducing greenhouse gas emissions from the by increasing revenue from recycling of limited, because of increased water allocation
combustion of biodiesel compared with agricultural waste (empty palm bunches). for palm oil plantations.
conventional fossil fuel combustion. the
environment and the community from palm
oil cultivation.

Wlddmiuynwuviesdiugninia Wegwinnns

AMNNTIMYOIYUTUTIDOAUATU INANTIRY
Jnassluomsugnuidsundusnnau

suldnmslaifavendy meauthdud)
‘ LNBNITNYATNTIH
AANANTENUABEYNNYRIUTENIVU LTID9aTN

MIANTUABYATLTOUNTLANAINNNTIN

Indieimasdinn lulediea 1lewiuuiu

M3 lndi@endsiiuneadanuuiin

SOCIAL EXTERNALITIES / ns:nusian1guanauduAl

POSITIVE IMPACT / wans:nuizyuon

Improving the quality of life of palm oil
farmers.

yhlrRaunmMEIre s mauthaumTy

NEGATIVE IMPACT / wans:nuigJyau

Improving the quality of life of GGC’s employees
and their families.

: Impact on food security of raw palm oil for
' consumtion.
: NANTENUADAINNTUAIAIUDINITVO U

i dinvesminauuasaseuniives
Ududu wensuilan

WIneu GGC AunmMsaiugsia

GGC’S TRUE VALUE FROM THE SUSTAINABILITY VALUATION IS 20.3 BILLION THB
JanNINSyveyussn GGC 9nNNIsUs:Iduyan1nduguguIiioviu Ad 20,323 auuin

More details can be found on: http://www.pttgcgroup.com/en/sustainability/sustainability-practices/economic/impact-measurement-and-valuation
ﬁ7N77n@5wﬁmé’ﬂmﬁmﬁulﬁﬁ http://www.pttgcgroup.com/th/sustainability/sustainability-practices/economic/impact-measurement-andvaluation

]
1
1
1
]
1
1
1
1
1
4 |mpacts - 4 1
. : ’ 1
Economic - Environmental -~ Social - | True Value 1
1
1
+) H
1
a~ 1
1
1
i
) (+) +) (+) :
=}
kS (‘) 1
> 1
©) 1
1
i
e H
1 |
1
® c c 5 2 5 2 5 @ o 52 m
: &% S5€ §f & £5 o°of '
58 25 S % BE %3 E !
2 o < g E s g = E o £ 28 c 1
o) & 19 S =8 > 3 @
2 S o £ [l = el 2 —» o ]
£ L5 > o So= T E S5 = 1
£ 35 o O £ 0 gg = ‘£ o s 1
© 9 2% ol T = S g gL ® f
o o O < O 35 T O — o » Y
2 < e} = o S c 30 [l ® !
° 3= Q= o ® [ c - i
§ 5 T Qo > 0 [sike] = Q 1
= S S 2
IS 50 = 2 1
= 1= Q = o
3 =3 1
£z H
£ 1
[0} 1
1
1
1
1
1
1

Apart from conducting the Green Business to propel the
national economy and improve social well-being, PTTGC
also focused on human rights issues by integrating
human rights practices into its business operations to
promote equality, rights and freedoms of individuals.
More details can be found in the Human Rights section.

venwifloannnseiiugsiadifuafivaundnsumswamn
\AsEgRavevUsEina waviasnasnvadsiueyvey
Uszwou WA eTuuds vidny Selwaauddyde
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MANUFACTURED CARITAL

INNOVATIVE PRODUCTS AND SERVICES

WannNnurazusNISIBIUINNSSY

K

INPUTS

&l

FINANCIAL GAPITAL

=
02

INTELLEGTUACAPITAL

R

HUMAN CAPITAL

.

SOCIAL AND
HELATICINSHIP CAFITAL

e

MATURAL CAPITAL

GRI102

SUSTAINABLE INNOVATION

PTTGC is a sustainable green technology and eco-
innovation driven organization, which supports the
Sustainable Development Goal of the United Nations
Goal number 12 (UN SDG 12): Responsible Consumption
and Production. In order to maximize PTTGC'’s research
and development capability, to create innovative
products and services with consideration of social
responsibility and environmental awareness, and to
create competitive advantage in both domestic and
international markets, PTTGC focuses on supply chain
management and customer relationship management,
which is consistent with the company’s Sustain Core
and Accelerate Growth Levers strategies.

$189IUAIGIGUIVUYSTUANAS Us:91T 2560
usn WA Inauoa 1ndAda 910A (UKIBU)

BUSINESS STRATEGY

CORPORATE STRATEGY

DUR OUTPUTS

BMISHION | IISCHABGE  PHODUOTE

GRI 102
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OUTCOMES / VALUE CREATION LINK TO STRATEGIC PRIORITIES

FOR PTTGC FOR STAKEHOLDERS

SUSTAINABLE CORE
. %
| -
lfre, al°
BALANCE BUSINESS WITH SUSTAINABILITY

Achieve utmost benefit from business and
products with sustainable market confidence

Deliver the best business performance
through trust worthiness to return value and
dividends to shareholders

Create value-added to communities and

Generate long-term returns through
operational eco-efficiency with caring for
society and the environment

mitigate negative impacts to environment

ACCELERATE GROWTH LEVERS

Be a leading petrochemicals company

10 Patents
» 153 R&D Projects in Pipeline

5 " ,
% to earn long-term adjusted EBITDA : e
3 n + EBITDA Uplift from New Products 257 MTHB!
i @-‘ - 13 New Products : y

and customers
- Customer Satisfaction 89.1 Percent
- Supplier Satisfaction 86 Percent

Be the best choice for business partners

STRENGTHEN ENABLERS

Escalate business growth through
creating a learning organization and being
a safety workplace

y
S

INNOVATION FOR THE FUTURE

PTTGC has established innovation strategy, which is in
consistent with PTTGC’s direction and business
development plan. Within this strategy, a specialized
working group has been formed, innovation database
management system has been developed, and national
and international networks of research has been built
to innovate and develop new ideas in the production
process and products by focusing on being a “Solution
Provider” that fully meets the needs of consumers and
enabling PTTGC to become a sustainable business
development in the future.

@ » foremployee

udnnssugounn

usuny Idimuanagnsduuianssuldasnandeeiv
ArnsuazunuRnu1gIAaveseedng Tavdnmonmnsy
Vieufifinnudsirnayenndinl AaenauNmLTEUL
N3UIMTIANTY0anuuInnNTTs wazaiionsedny
WusAinsdunisiseuazimmionslulszimanagsing
Uszine a3 BuadvassAtazsovonuuanufnivl 4
Tunsguaumswdnuasninduet Taogeiulugnisdu
“Solution Provider” fineuaussnusiosn1svoafuslan
pgnaLfinguuUy edewaliiuidng anmnsadalugnng
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INNOVATION MANAGEMENT FOR THE FUTURE
NISUSKHISYANISATUUINNSSUGDOUIAR

PTTGC has prepared short-, medium-, and long-term innovation management for the future by targeting to invest in research and
development of not less than three percent of the annual net profit. This is to allow PTTGC to develop the production process and
create future products that are environmentally friendly, and serve the upcoming Smart City, while adding value to the company.

U5En Savhuauunsuimsdnnsiuuinnssugenan Messuzdu-nans-e1n lagldaadhmaneiazasmuiiunisidouasimmily
HeuninFovay 3 vevilsgnivesusarl ieldusdny amnsaWmuInssuIuNIwGe wasaivassArandusiuiseuanfiasoyadi iy
Tiuusene Dufinsiudouanden Uaeadusogunin uazmoulang Smart City fiosiintiu

INNOVATION ROADMAP

Short-Term Mid-Term Long-Term
2017-2018 2019-2020 2021-2026

Existing Business Process / Product Development

Transformative Process / Product

Breakthrough

Product Development

Transformative Process / Product

New Business Transformative Product

Breakthrough

(£

Technology for High Value Product (HVP)
Production

Technology for Production Process
that Enhances Competitiveness

Technology for Advanced Materials,
e.g. Lightweight Materials

eec0cc0c0c00c0cccc
eec0cc0c0c00c0cccc

Based on this R&D plan, PTTGC is expected to generate revenue of 59,000 million Baht in 2024

-
=
—
—
-

To support the maximum performance of the research, Lﬁaﬁﬁuﬂqﬂﬁmiﬁ’] LHuUAIUNTITULARUTLANSA I
PTTGC has set three strategic operational plans including, — g9da U3uw Ldinuawkunagnsnsaiueu 3 d1u
strategy to support the existing business, growth — L#uA ﬂaiméLﬁ@ﬁﬁuﬁwuﬂquﬁﬁlﬂwﬁu nagnsng
business, and new business area. ganafiaseyariunsuasemlemalunisnaiauas

nAnAnwilvl waznagmdiieauayungugsialusunan
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KEY INNOVATION ROADMAP TO BECOME THE LEADER
IN INNOVATIVE CHEMICAL BUSINESS FOR THE FUTURE

Existing Business

Development of process
technology to reduce
constraints, optimize and
reduce the impact on
the environment.

Development of Polymers
products, including quality
improverment of existing
products, specific product
development together with
operators, and further

development of products with

high marketing value.

Growth Business

Development of catalysts
for Polyolefins to replace
the original catalysts used
in the production process
and production of further
developed products with
more value-added from

Development of process
technology to enhance
competitiveness and
innovation development,
and to add value to

the company’s existing
products, and enhancing
the value chain of

a product through the
creation of new derivatives.

olefins.

Technology development for
compound plastics
and engineering plastics.

Technology development for
Polyurethane, Polypropylene
Oxide, Polyols, and
Polyurethane production
formula.

Technology development
for bio-based chemicals
and bioplastics, which is

in line with PTTGC business
development direction and
Thailand’s New S-Curve

policy.

Technology development

for high performance
chemicals and materials, and
development of bioplastic
products with a focus on
accelerating the development
and capabilities of researchers
to support new businesses

in the future.

NEW Business B |

Technology development for
advanced materials, such as
lightweight composites for

Research on clean and Development of specialty

environmentally friendly
technology.

electric vehicle, and Polymers

chemicals and materials for
new business opportunities.

material for 3D printing
technology.

More details can be found on:

http://www.pttgcgroup.com/en/sustainability/sustainability-practices/economic/innovation-management

According to the implementation of the innovation
management for the future roadmap, PTTGC has
developed innovative products that meet the needs of
various consumers, which resulted in an ability to expand
its market and customer base.

NATANTUINUANHUHUIIUNITUTAITIANTAY
winnssugounnn useny Idwmunaniusiuinnssy
finouauevausiosnnsveviuslnaiivanuaty Fedena
U3y anansavenonaa wazgugnéldunndoedu
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EXAMPLES OF THE CURRENT DEVELOPMENT OF INNOVATIVE PRODUCTS FOR
THE FUTURE
MDY WNISWAUIWANNTUZIUINNSSUGOUIAR

Medical Products Orthotics & Prosthetics
wanNourinanNsiwng ngaunsni

Using innovative 3D printing technology and high quality materials to produce orthotics
& prosthetics.

\_/ n3lduinnssu 3D Printing uasTanamunWgy wendnniugunsal

Colostomy Bag

uNOSINgY

Development of special grade of compound plastics to produce a film with properties
n | of anti-gas permeability and waterproof for medical applications and import substitution.
= s wmmmemamﬂﬂauwnmmmwmw Lwamamwauwmmauummiﬂa\mumiwmuﬁua\a

m%uamumﬁwu 5UNSIHNUNIeNTUIANY NALNUATULEN

Agricultural Products Bio-Seedling Bag
WamnNUAIWaINUASNSSU nuIWA: (uUan

Development of Polylactic Acid (PLA) bioplastics, which are biodegradable under normal
conditions in soil and have appropriate robustness for the cultivation of vegetables with
a short growing cycle. It can be planted in the plots without removing the bag and is
biodegradable within three months without short- and long-term negative effects on
the environment.

W wanafndanmuszinninduanfinuedn (Polylactic Acid: PLA) fianunsagevaanyld
Tupunolianinuandeuund wazfimnuudoussmnzanfunsnsReinidseunis
Uaﬂau ansahasugniuuasUgnldlaolsisosnenge uasdevamuniolu 3 ey lay
TaidonansznUEeauRUAILIAGoN NolUTE YT AULAYIZUZE

Shelf-Life Extending Packaging
ussYNIUANENoNYWN

This packaging can control atmosphere inside the packaging at an appropriate level.
This characteristic allows vegetable to breath and reduce ethylene production, while
retarding their natural deterioration process.

‘Uﬁi%ﬂmsﬂ‘l}u@‘u ﬁ'm?iﬂﬂ’JUﬂNﬁﬂW’JuUiiﬂ’mWﬁI‘H‘UiiﬂJﬂm‘ﬂi%llﬂ’ﬂllL‘Vill'k,ﬁll L‘WE]aﬂ
EJWT]ﬂ’ﬁW]EJIﬁ)EU@GW“UWﬂ Glﬂ@ﬂ%‘uéﬁ’mﬂ’]ﬁ)ﬂﬂ’]“ﬂL@ﬁﬂiﬂ,ﬂ‘u@ﬂa\i ﬂ\‘]ﬂdﬁiﬁﬁ’]ﬁﬂ'ﬁﬂ?ﬂﬂﬂﬂ@ﬂﬁ
mimmnmmﬂlmmammu

Products for Automotive Industry Jigs and Figures
WaNANUAIMSUOMNATMNSSUULUR aunsnidugniagunsnineuangugust

Composite 3D Printing technology with tough feature, which can be used in the
automotive manufacturmg process such asygs automotive components etc.

| LMﬂIuIaEJ 3D Printing mmmﬁmﬂamwaamwmmawmmummmmLlfu\al,m Tfuﬂ'uaﬂnim
WaoTudIAY 9 Tuﬂiumumiwammuaum K aﬂﬂimwm AUUIENOUAN o VOIUTULUA
s
Sustalnable Products CO Based Chemicals & Materials
UamﬂmﬂlWOﬂOWUU\]UU IﬂUﬂﬂmUUﬂWIﬂU laz oamnuammﬂmsuoulmoomzjm

Specialties chemicals and materials made from CO, for being used in various applications,

@ \ e.g. coating, medical and etc.

LﬂNﬂm‘VILLaJJﬁWU‘umWLﬂ‘tﬂwwﬁﬁliﬂﬂﬂﬁuaulﬂ@@ﬂl%ﬂ Foanunsoun s lundn s
fimannuany 1y asiadeuiiy guasainsunne sy
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ENVIRONMENTAL INNOVATION

Environmental innovation is part of Innovation
Management for the Future roadmap, because PTTGC
takes into account the value of natural resources and
environmental impact throughout the product life cycle.
Therefore, PTTGC has emphasized on the research to
improve its production process, develops products that
use resources efficiently and minimized environmental
impact.

udRNSSUIWOAUIONADU

ufnnssuiiodsuandon Aordudiuntovesunuey
uinnssugounnn 1levanuddny midedenmrives
NINPINTEITNIA UazNanITENUAUAILINdoUAaen
Fpdnsveowdnsdaus Uit SegjutulunsAneniduiile
UTUUTINTEUINMTHARYRIUTENY WATHRIUINERA U
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'
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vawwandenlviteniign

ENVIRONMENTAL INNOVATIVE PRODUCT
WaNISAITUIIUATUUINNSSUIWOIIIIDNAOW

During 2014 - 2017, PTTGC has implemented nearly 20 R&D projects on production process and products for the environment.

6

4 I
® W
¥

AT A (ke

Number of Project

2015

® ®
N @ @ - 1 Project
2016 2017 | Unit: Projects

EXAMPLE OF PROCESS INNOVATION FOR THE ENVIRONMENT
A008WUINNSSUAIUNS:UIUNISWANIWOAIIDNSOU

Transportation System Improvement for High Density Polyethylene (HDPE) which Reduces Energy Consumption
nsUSuUsus:uuvuauwannourilwaienaunouruniuugd (High Density Polyethylene: HDPE) AgosannIstEwawnu

PTTGC has improved the transportation of HDPE products by enhancing the pipeline transportation system, which resulting in
stability of the production process, continuous production capability, reduction of energy consumption and maintenance costs.

U3ENY USuUgenssuIumsvudenadnsioug HDPE nsusuugessuunisiiuvievesnssuiunsvuds denaliiadosnimeesnssuiunis
HARRTY ansnsadnfiunswinldedieseiies annisldndvau wasanlddrelunisdeniige

\

Budget for improvement is
approximately 300,000 Baht.

Reducing energy for starting up
the dryer by 8 kWh.

\_{

Reducing maintenance costs of
1 Million Baht per year and reducing
energy costs by 220,520 Baht per year.

Integrated Sustainability Report 2017
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EXAMPLES OF COMMERCIAL INNOVATIVE PRODUCT FOR THE ENVIRONMENT
H0UNUINNSSUIBIWITUBIAIUWANNTUZIIWOAUIIDNaoU

Low Density Polyethylene (LDPE) Film Products, which Reduce Raw Material Consumption
uamnmnWaqua|onaunmunmuuumnamdsmmms%omnmu

PTTGC has developed LDPE plastic resins, which contain low quantity of additives and solve the discoloration problem, but still
maintaining its heat tolerant, strength and clarity features. This development meets the requirements of both domestic and international
customers.

vt LW nandsidanaafin LDPE Aldansiinudsluliinaiianasieudlaymidosnisimaesuesildu (Discoloration) Wtk
asasnviguantivudiumsuanndeu Anuuwlsusy wazanulalildoined feneuanesnusesnsvesgnifidensldnan o
memeluuazineuszing

 ANTIOXIDANT
- REDUCED « | LDPE

\66%)‘

Reducing consumption Solving discoloration
of antioxidants by 66 problem and reducing
percent and reducing the use of raw
production costs by materials consumption

Generating revenue PTTGC is able to satisfy
to the company 140 its customers
Million Baht per year

2 Million Baht per year

Products Made from Recycled Materials
nauwannourinwanvndansisina

PTTGC has recycled waste materials from the Polycarbonate plastic injection industry to develop composite plastics such as fiberglass,
which can be used in various injection molding applications that require high strength materials, such as sailboat parts.

usune i Tagmdeldaingrarvnssudanaafinudalndrsvein sndmugaswaiafinaeslndndulouds e lulddmsu
udasg o NfesnsTagidanuudusegs wu 19 dududiuvesselu

- POLYCABONATE
. RECYCLE

L TONS )

o

202 2
TONS ; MB

Recycling waste Composite plastic Reducing GHGs Generating revenue to
materials from the products such as emissions by 202 tons the company 2 Million
polycarbonate plastic fiberglass made from of CO2 equivalent per Baht per year
injection by 20 tons. recycled materials. year due to the reduction

of raw material acquisition
and waste to landfill.
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OPEN INNOVATION udnnssulnuuidn

PTTGC is aware of the current and future business U384 aszwindslenanmvgsfanslutiagiuuacluouian

A o

opportunities that come with open innovation. PTTGC,  #finaweufiu Open Innovation U364 fvaieipetie
therefore, has established a research and development  #1UANTITULALWAILNTUBIANTALUDN a01TUATY LAy
network with external organizations, research institutes amﬁu‘m\‘lmiﬁﬂmﬁy’ﬂuLLasziNUizmﬂ Lﬁaﬁuvﬂ”ﬁ Wae
and domestic and international academic institutions  WaWINTEUILNTHAR LA AT NARTU I TR UUS
to conduct research, develop the production process, — @9HAIAUTENY @m1TRAAFUNUNTHAAKATAT19TLLA
and create new products that can reduce production costs  anraRA e laalluAUIEN«

and generating revenue from new products for PTTGC.

COLLABORATION WITH NANYANG TECHNOLOGICAL UNIVERSITY IN DEVELOPING
ADVANCED MATERIALS FOR THE AUTOMOTIVE INDUSTRY
PTTGC souianuunidngnas NANYANG Iwowsudanvugy dansulsluaonainnssugnugus

PTTGC has collaborated with Nanyang Technological University (NTU), Singapore, which is a leading University with knowledgeable
experts in research and development of materials for 3D printing technology. The objective is to collaboratively research and develop
advanced materials with 3D printing technology for application in the automotive industry.

U3 Idsaufleriu Nanyang Technological University (NTU) Ussina@ealus doidusminendotini denfousioynainsginimug

ANy lue TR Tandrsumaluladnsiuianuis lnefingussasdlunissanidouasimuagiugedismaluladns
uWandia (3D Printing) dwiuussyndldlugnamnssnoueud

PRODUCT CHARACTERISTICS

AfUAUURAVOIWaNNIUY

) 4

Open Innovation in advanced materials development with 3D printing technology for the automotive industry application.
Open Innovation TunsWamnagiugesomalulagnisfniandia weldlugaainnssuunueud

Distinctive light weighted characteristic with durability, 3D printing technology helps reduce time and material
which can be quickly molded into specific/complex parts. consumption, as well as fuel consumption in vehicles driven.
AandRwuiuinuILadnsANLdIkTINUILY anszuzauaTannldlunssuunsndasiomaiia 3D
a1 sduguinuninNd g/ Sudouldedreinsa Printing Aaenautvatuayuliasnsaanusununisly

WownwAeeg 9 Tunnsduinfousnuaud

Furthermore, PTTGC has organized PTTGC Open  wenainii uswn Sefinnssndulasenisussnineide
Innovation Challenge, under the “Smart-Eco Innovation” PTTGC Open Innovation Challenge aeliuulfn
concept, which focused on creative innovation for “Smart-Eco Innovation” %I'\njmﬁuufmﬂﬁuﬁﬁ%wﬂﬁﬁ
a sustainable future. This challenge has encouraged @jﬂ’]iﬂ%wau’mmﬁ%ﬁu Lﬁaaﬁuayuwﬁﬂ%’amwaﬂ
external researchers to create environmentally friendly  @319a338nAndmusiuaznszuiun1sndndiufingse
products and production processes, which is in line with Avuandon mmﬂam‘]Lmumiﬁwmqiﬁ%ew%ﬁm Wie
business development plan to bring new creations  HHaIUGANNESATIN Y

to commercial success.
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PTTGC OPEN INNOVATION CHALLENGE, UNDER THE “SMART-ECO INNOVATION”

CONCEPT

project, PTTGC will further develop into commercial production.

38 projects from
academic sector

PARTICIPATING
PROJECTS

165 project participants WINNING PROJECT BY

CATEGORIES:

Winning Project for Smart-Eco Winning Project for Smart-Eco
Products Category Plants Category
Upgrading Sugar to High Value Carbon Dots: They are 50 Times
Products and Chemicals by Green More Expensive Than Gold project

Technology project

Both domestic and foreign researchers gave interest and participated in the PTTGC Open Innovation Challenge. For the winning

12 projects from private
and startup companies

15 foreigners

Winning Project for Circular
Thinking Category

@

Microporous Graphenal Polymers
for Uptake and Transformation of
CO2 Gas project

PTTGC has also participated with the National Science  8nvisusin Faudhgauiudninanuimuinenmansuas
and Technology Development Agency, responsible for waluladurvef %x‘]Li’jWﬁUﬁmaﬂuﬂﬁﬁmmL"Ufr’l
establishment of Eastern Economic Corridor of  winnssusziduaiasugianianziueen (Eastern Economic
Innovation (EECI), in the development of national Corridor of Innovation, EECi) Imﬁﬁmuﬂﬁlﬂuﬂuﬂﬂa’m
research and innovation center for the industrial sector.  ANFIYLUATWIANITHENTUNAGAAINNTTHYDIUTEINA

; 128 $189IUAIGIGUIVUYSTUANAS Us:91T 2560
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EASTERN ECONOMIC CORRIDOR OF
INNOVATION (EECi)

PTTGC has supported information and knowledge to
develop policies and plans to drive the EECI, which is
an integrated project of research, development and
innovation between the private sector, public sector,
research institutes, educational institutions and
communities in the area. The project is emphasizing on
transferring science, technology and innovation
knowledge to all sectors. This is to uplift the First S-Curve
and develop the New S-Curve resulting in Thailand
being a country of innovation that sustainably develops

the economy and quality of life of its people.

INNOVATION PERFORMANCE

In 2017, PTTGC has implemented the R&D innovation
projects and accomplished its targets by generating

IVAUIMNSSUS:IUEVIASUININIANZIUDON

Ui afusyudeyauazesdnnufinewmunulouny
wazuALTULAAeUNTWAILN EEC F910ulnsonmsysannis
FNUNNTIVY WAL LASWIRNTTNTENINAIALENYU AR
5 a01tAAdY uazaantunIAny sandeguuluiui
Tngiunisiesdanuiduineimans welulad way
uinnssusndenenlifuynaindiu egivunsziv
9ARINATINLAN (First S-Curve) LRGBS IGTE
gaavnssulvial (New S-Curve) dewaliiussinalnaidu
UseinausteuIanssufiwmuniasugiauaznun1ndin
yosUszvmlFRTueE ey

wan1sSAItUUIIUATUUIANSSUY

Tl 2560 USEne LaanilnauIsuwamazuInngsy

ussgeuidmunefingld Tnvarunsaaresioldann
NARSInavIoAU 6,400 ruum fnanAousilviieand
AaA 13 NAATUY KAASLIITIATuN TR ISR
WRWIIUNTN 60 518715 wazdin1saangidouandinsin
91U 10 919019

revenue from new products in total of 6,400 million Baht,
developing 13 new products to the markets, 60 product
items have been successfully developed as planned,
and ten new patents have been registered.

PCT RISING STAR AWARD FOR INDUSTRIAL SECTION
sda PCT Rising Star Award for Industrial Section

“I am honored and very proud to be the first industrial researcher of Thailand receiving the PCT Rising Star Award for Industrial Section
from the Polymers Society of Thailand. This proves the dedication, research collaboration and continuous proactive development of
myself and the innovation team with support of the management team of PTTGC in creating products made of alternative materials
to meet the requirements of customers and entrepreneurs in Thailand and promoting the creation of the Bioplastic Research Platform
to drive laboratory research in the commercial industry by collaborating with partners from public and private sectors in creating
knowledge and further developing the New S-Curve of the country, especially in the biofuel and biochemical industries, encouraging
sustainable growth of PTTGC’s business and the country’s economy”

Dr. Silapong Baiagern,
Division Manager of Bio-based Product

“undaniduifosd wazmagilaiduetiedeilésuiivsidulnisuningranvnssuruusnvesuszimalng fildSusneda PCT Rising Star
Award for Industrial Section 9 nasnANlwamESUeUsTIMAlNY %almwmu’lwmummmwum MITINfieddy wasimundegnediese
\osvesnsuasiineuuianssuve ey Imﬂlmumiauuauumﬂmwusmwawwm Lwaaiwwammwwammmammmaam’(w
MOUANOIAOAINADINITVBINAIUAS ﬁUi“ﬂaumﬂuﬂivmv«ﬂmamwimmi AADAIUEILATUNTEI Bioplastic Research Platform
Lwamaﬂmummwiwa\‘]UQw]mﬂUaamaWﬂﬁuwam% IﬂUNﬂ’]ﬁ’JNN@Q’mW‘uﬁﬂJﬁli‘lﬂ\‘]ﬂ’lﬂiﬁ AMAnYu @31veednniiay
siovenlugnimnngaavnssuimivesUszma (New S-Curve) Tnulanzednvdslusnugmamnssudemdsianmiaziafidanmn Biofuels
& Biochemicals) amasﬂwqmwawww LLﬂuLﬂi‘lﬂjﬂ‘\]‘U@\‘]UitmﬂLG]UIMTJNHH@U’]\‘]U\?EJU"

ns. Aawed Tuldu
#imN1589U Bio-based Product
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INNOVATION PERFORMANCE
WaNISANTUIIUATUUINNSSY

Performance Target
WaN1SALEIRIU wWnang

2014 2015 2016 2017 2017 2018

R&D Spending Alga1u3dunazvmun

i Total R&D spending (Million Baht)

Lo Ao o g o 646 730 897 870 1,809 1,800
AlFaneiTauazimuoiun (§r1uumn)

Number of R&D personnel (Persons)

o Y ao o 107 115 114 144 149 169
MUIUYAIINIATUIFY RSN (AY)

Product Innovation ¥RNSSHATUNARNA U

Revenue from new products compared to total revenue of
relevance business unit (Percent)

i 15 13 12 9 10 9

v a a

wldminanwindueiing Wisuiuseldsisvengs
nanAgiuue (Sovay)

Difference in gross margin between new/improved

products and unchanged products (Percent)

Gross margin YouKAnsTnulvsiiiauiu Gross margin ¥e9ngs
wﬁmﬁm%ﬁuq (ovay)

138.90 105.00 101.68 110.70 - -

Environmental Innovation ¥iRASSuAIUEYILIAON

i Revenue from the environmental products compared to
total revenue of PTTGC (Percent)

| mgldfiAnannanAnsidudsnindeufisuiusgldsu
YDIUTENY (Souay)

0.07 0.09 0.11 0.13 0.21 0.10

Environmental process innovation compared to all launched
of process innovation (Percent)

| Sruruutanssudunssuiunsnaniedandeudediuiy
WIANIIHATLUIUNTHARITINUA (Sovay)

100 100 100 100 - -

Environmental product innovation compared to newly
i commercialized products (Percent)

Do A o oA 2 v e P TR 4 25 40 40 43 - -
mmuwamm%L‘waa\‘lLL’Jmaaummmuwammﬂmmwm
i (Sovay)

R&D Performance HadNgNEAMUUIANTITH

R&D projects (Projects)

: v s o 73 72 120 153 161 183
Tasenmsdiuidunaziamn (asenns)

i New products (Number)
s FnunAndueilea (519n19)

i New prototypes (Number)
E MUIUNAAATIAULUY (518079)

New patent filling (Number)
| §1UIUNNIRNANSTRTVOINTEUIUNTUASHAR U Tl 7 9 17 10 7 -
f(5n9m9)

Revenue from new products (Million Baht)

: v A o @ 1y 11,900 7917 7,613 6,640 7,000 -
s gldnnudadusiivl §uum)

EBITDA uplift from new products (Million Baht)
{ EBITDA uplift anu@nsausitnad (dhuun)

$189IUAIGIGUIVUYSTUANS Us:910 2560
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GRI102, GRI 416-1

PRODUCT STEWARDSHIP

At present, the world is giving great important and
aware of environmental problems, which influence
consumer behavior to move toward healthy and
environmentally friendly products and services. Thus,
PTTGC has continuously invested in the research and
development of healthy products, and has adopted Eco
Design principles and environmentally friendly production
processes to reduce environmental impacts throughout
the supply chain. This has enhanced the competitiveness
and growth opportunities for healthy and environmentally
friendly chemical products. Moreover, PTTGC is committed
to be a product stewardship leardership organization.

Since 2009, PTTGC has constantly set product stewardship
policies and strategic plans, in order to use them as
guidelines for product management, implementation,
and product development. The policies and plans are
thoroughly considered reduction of environmental
impacts, and increase of safety throughout the product
life cycle.

PTTGC has implemented the Life Cycle Management
(LCM) project, which consists of three sub-projects:

1. Eco Design is an approach for designing and
developing environmental-friendly products.
Economic and environmental concepts are
integrated into the designing process, in order to
obtain products that are both environmentally
friendly and meet customer needs.

2. Life Cycle Assessment (LCA) is a tool for assessing
environmental impacts in various aspects throughout
the product life cycle, such as global warming,
resource degradation, etc.

3. Product Eco-Efficiency is an assessment of
relationship between the Life Cycle Cost (LCC) and
Life Cycle Assessment (LCA), which leads to
sustainable management and efficient use of the
natural resources.

The implementations of Life Cycle Management
will be discussed in more details.

-~ GRI 102, GRI416-1

AJUSUABOUMDWAMNITUT

Haquumilanldanudduazaszmindedoymdu
Aowinden FedonaronginssuvosfuslaniiAndedeaud
warusmsiidufinsiudsuindenuarguainuiniy
UFun Feldinansanavudunii 390 uasinunnEn il
Adufinsiuguanmeesiiuslnauazasiindesetivsioiiles
ﬁqsﬂ’\ﬂlﬁﬁmﬁnmia@ﬂLLUUL%@ﬁmewgﬁa (Eco Design)
naznszuunsHanidufinsiudoindennld iean
NansznUsedILIndenmasavieligUniu Jadumsiiada
ANHEInTtuMIuedl waslemaiulannegsfalungs
wanAusiaiiedoiaindonuazavnm uenannil Usde
yesiuiazinunesdnsgmsiduginduanuiuiaveu
AonAntugiEnaIY

Uien Iammuaulouis wasuiunagnsdmsunisdniiue
FumnuFuRaveusenanfg sotedeitieafousl 2552
wielHiduuumdlunsusmsdanig mssudueuuay
WalkanAugivesusuny TavdArdviionisannansznu
fudsuandenuasiinanulaeniunaenininsdinves
nandueiud Ay

viotl usEnd Taanfiulasenis@nuinisdanisinginsdin
Y9INARS (Life Cycle Management: LCM) Usznausg
3 Tasunsden leun

1. nsesnuuuLiviiiimasygia (Eco Design) 10u
wweiildlunseenuuuLasiaNHER S
finsfuasuandon Tnaldnssuiunsfisisuuifngiu
wAsuganans uazdsuindouidrluluduneunis
gonuuy WielHlinans i dudinsfudsuindon
WATADUAUBIAIIHABINITUIGNAN

2. msususluigdnsdinvesndndel (Life Cycle
Assessment: LCA) (Juiaovfiodnsuldlunig
Usziflunansgnunedouindenludiusne q 19y
nnglanou uavnsanavaosmsneins Wusiu lay
NITUINADATNINTTINVOINAN DI

3. MsUseiuUTEANS AW INLIALATYENAVe Y
nanAaal (Product Eco-Efficiency) 10unsuseifiu
ANMUFNNUSTENINAUNUAGATINTTINVDY
WARAY (Life Cycle Cost: LCC) LAYNANIENUNIY
Asundounaenininidinvesnaninuei (Life Cycle
Assessment: LCA) tethlugnnsuimnsdnnisuay
nsldninenssssuvifedeiduse@nsam fue
wazdodu

!
= °

gomaadunulusiunmsdansigdnsdianansue
sznaniusvazidunsely
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DEVELOPMENTAL FRAMEWORK FOR PRODUCT STEWARDSHIP PROJECT
IUONIWNISWEUUNIASINISATUADIUSUDINBOUNDWANNNU7

.8

Executed the CFP
pilot project for
HDPE product

Setup the 1" proactive
environmental
management plan

to be the core plan for
proactive environmental
implementation

the first company
in Thailand’s

& 3

Conducted Life Cycle Management (LCM)
Studied Eco Design Criteria

Studied Product Eco-Efficiency

Improved and planed 2™ Proactive
Environmental Management to cover
the PTTGC Group

Conducted LCA for all products
Assessed PWF of the EO-Based products

A0 e R

Conduct the Green GDP study
Recertify CFP and CFR

Notes: (Mu19L18)

CFP (Carbon Footprint of Product) - Qmﬂméuauﬂmw%uv‘mawﬁmﬁm%
CFR (Carbon Footprint Reduction) - amﬂamm%wuﬂmw%vuﬁ%\iNﬁmﬁmfl
TGO (Thailand Greenhouse Gas Management Organization (Public
Organization)) - BYANTUIMITIANSANGIFOUNTZAN (BIANITUWITL)

$189IUAIGIGUIVUYSTUANAS Us:91T 2560
USUN WAR Inauoa 1Indnoa 9101A (UKIBU)

{

CFP certification for
HDPE product from
TGO. PTTGC was

petrochemicals industry

Conduct the study of Environmental Footprint of Product

Conduct the study to control hazadous substances

8 i

O

' ﬂ. LY @

CFP certification
for EO & EG products
from TGO

| ] =y 'r_-
CFP certification for
all product grades

=

e PTTGC's SD&AR reports
were the first reports to
be certified with carbon
neutral by TGO

e Participated in the pilot
project and has been
certified with CFR for
HDPE products by TGO.
PTTGC was the first
company in Thailand’s
petrochemicals industry

o Received CFR certification for LDPE, LLDPE,
Refinery, Aromatics and Green Chemicals

e |mplemented the pilot project of LCA and
PWEF of the Olefins and HDPE products

e Engage stakeholders
for product stewardship

e Apply Eco Design in
the product design

e Study and analyze the
Enviromental Footprint
of Product

LCM (Life Cycle Management) - N33AN15303N33Invosndnsioe
LCA (Life Cycle Assessment) - n13Ussifiudginstinvondnsiou
PWF (Product Water Footprint) — v:lmw%uﬁﬁwawﬁmﬁm%

Eco Design - n599nuuuLiefliifLATugha



ECO DESIGN

PTTGC has established the Eco-Design Criteria and
Eco-Screening Criteria for consideration of the new
products design and for evaluation of product
qualification over its entire life cycle, in order to produce
environmentally friendly products that meet customer
needs and creating value to PTTGC. In 2017, Eco-
Screening Criteria have been used to evaluate two pilot
products, namely, Flexible Film (shopping bag) and
Downguaged HDPE 7-11 Bag for CPRAM. It has been
found that these two products are environmentally
friendly and contribute to natural resource efficiency by
reducing the use of raw materials, using biodegradable
materials, reducing energy consumption, using
renewable energy and reducing greenhouse gas
emissions. At present, PTTGC has expanded this
operations to cover entire new product design processes.

N1SO9NIUUIBIUIDAIASUIND

UTENY 9AVILUININNTOBNLUULTITIALATEFA LAY
NANNUIINITUTLLAUNNITEBARUULTITLIALATFAR
dwsuldussnoun1sfiansunniseonuuundnsiueiivg
wazn1sUssiiinguantRvosnindmuel Taufianson
ATOUARLARENININITARvEINARTI FavinlvinGn Ao
vouuitnd dansfufinsrodouinden waznouaues
ANnufiosNIveagnd Snvivansnsaatreyaruinlity
U5Ene TneTul 2560 uFEwe I ndninewsinisussiiu
nsoenuuudeiing unhseslduszidunansausifeylu
FumounTimun 2 nandoust 1dud Flexible Film
(Shopping Bag) way Downguaged HDPE 7-11 Bag for
CPRAM @owuin wandnusisonans 1fundndmueifiiu
finsfudswindon wazldninuinssssuviAoynof
UszAnsnm 1wy annsliingiu 155anfidevaayls an
nsldwaeou Tdwdseumuidow wazannisudesiing
Fownszan Jusiu Tubagtunsuddny finsvenenis
FLiluUgnIzULMIEN LUUNARS AT IaiTianan L

ECO-DESIGN GUIDELINE
Product

 Compostable
e Degradable
* Extended Life Product

* Recovered Energy

* Recycleable

* Recycle Contect

* Reduced Energy and
Water Consumption

Eco Qualification

h 4

» Reduced Resource Use

* Reuseable

* Refillable

» Waste Reduction

* Renewable Material

* Renewable Energy

* Greenhouse Gas
Emission
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LIFE CYCLE ASSESSMENT (LCA)
NISUS:ITUININSTINVOIWANNTUT

Since 2016, PTTGC has conducted LCA for all products by using “Cradle-to-Gate” boundary (from raw material acquisition to
manufacturing process), which accounted for 100 percent of the product grades. Moreover, PTTGC has studied and assessed LCA
in “Cradle-to-Grave™ boundary (from raw material acquisitions, manufacturing process, transportation, product use and final disposal),
which is accounted for three percent of the product grades.

UstMY Aifiunsusefiuigdnstinveenaninsinsuynnansasidousdt 2559 deveuivavesnisustifiuipinsdinasounqudousinig
TfsndoingAuluaufonszuaunanannaniast vie Cradie-to-Gate Antfudouas 100 vosduruinsandndousi uazfimsAnyinsuszidiu
Tpdnstinvosnaninmivoulundoudnslfindeingiu nssuiunisnan msvude msldoundndast uaznisdamssnnantas vie
Cradle-to-Grave iy TnsAnidufevas 3 vassmuinsanansas

Raw Materials Transportation Production : Use End of Life
. -, . O W @
Cradle-to-Gate U
for 100 Product
Grades Cradle-to-Grave

Examples of the products for which their LCA have been conducted from Cradle-to-Grave in 2017
M08 NWANNNUANIASUNISUS:ITUININSTIMIUU Cradle-to-Grave Tul 2560

Gallon for Lubricant Oil / Zip Lock Bag for Food Packing
InaasudrSuussyUNUUKaDAU nu3UdondrKSuUUSSYOINS
=4

PRODUCT ECO-EFFICIENCY OF HIGH DENSITY POLYETHYLENE (HDPE)
N1sUs:duUs=ansnwiBudioAIAsyINIvaIwWannruriiinwatannlwaionau sUnAIIUKUNILUGT

PTTGC has conducted a pilot study for product eco-efficiency of High Density Polyethylene (HDPE) grade HD6200B in the Polymers
business, which is an assessment of relationship between the Life Cycle Cost (LCC) and Life Cycle Assessment (LCA). The result
showed that product eco-efficient value of HDPE grade HD6200B is 3,875 Baht per one point of environmental impact. This result
will be used for study, comparison, analysis, and determine approaches to improve resource efficiency of the product, reduce the
impacts on environment and health, and reduce costs throughout the product life cycle. PTTGC has planned to continue conducting
the eco-efficiency to all business units.

YN lﬁijﬁaﬂﬁﬂmmi‘disLﬁuUizﬁw%mwL%\ﬁﬁwﬂmwgﬁaﬁua\ﬁNﬁmﬁm%ﬁmwmaﬁﬂiwéLaﬁﬁu YllAANUNLILULEY (HDPE) tn3m
HD6200B lungugsislnaties Foidunsussifiuanudiiudszninomansemunivdsuandesainnisdsefuiginsdinveonansins
(LCA) wazmsussifiusiunuuendnsiaue (LCC) Tnundnsdnel HDPE 1nsm HD6200B ﬁUizém%mwL?ﬁeﬁmmﬂwiﬁ%gﬁ 3,875 U 69
1 mhonanszmudeindon deazliifudeyalunsfinu Wisuiivu Sies1es wazmumeeRmmnLazUFuUgonanAnslHTinnsTY
n¥wonnstunsnanetnefiuszansnm aananszuivaswindesuazguaweunsty auAsansuyunsnannaenindnsdinvesnandas
viell USEM funuiizsesenlumsusziiiulssansmwideinmasugisliinsuynngugsia

HDPE grade HD6200B Life Cycle Cost (LCC) and Product Eco-Efficiency
Life Cycle Assessment (LCA)

Product Eco-Efficiency is 3,875 Baht per 1 point of environmental impact

' 134 $189IUAIGIGUIVUYSTUANS Us:910 2560
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In addition to conducting the Life Cycle Management
project, PTTGC has continuously developed various
healthy- and environmental-friendly products for
consumers, such as a bathroom cleaning product from
natural, a biodegradable coffee cup, a resource-efficient
packaging, etc.

uanaINMIsAiulaTenIsAneInIsinnTininstiinves
HaARAT Uiy Sewmnansaueifinainvansdedu
finsfudsuindenuazuaenfureguilnredesieiiion
0 WARAuIIAuaze1aienNsTINTIE LA
nMungovaavld ussyinsiRuanTRvenunfiannns
Tdnswenng 1Ousiu

EXAMPLES OF ENVIRONMENTALLY AND CONSUMERS FRIENDLY PRODUCTS
noodwwannruriniduinsnudviondouiia:Uasnngsioyusing

BATHROOM CLEANING PRODUCT FROM NATURAL

WANANUANIADUE:01AKOIUNIINSSSUBIA

The ENVIICO bathroom cleaning is environmentally and customer friendly product. This product has excellent dirt and stain removal
with longer coating characteristics. The formula of this product has been certified by the PTT Research and Technology Institute and
its environmental label has been certified with “PTT Green for Life” by the PTT Group.

nanfusiviANATeIAiosn wuTUA ENVICO Wufinsiufswinden uasUaendudegunmvesiuilaa asnsavedreasivandsnld
Aoy droindouiuiomdedeliun Tnendnsusidldiunsivsesgrannaniuidouazmelulad Uan. Snisdeldsuaainsuses

nandusiNedouInden “PTT Green for Life” a1Angy Uam.

ENVI C,,

ENVIICO CLEANING PRODUCT
wannouriniAoua:01m ENVIICO

o
EVIRONMENTALLY FRIENDLY

It is made of natural materials and contains Alky!
Polyglucoside (APG) and Fatty Alcohol that extracted
from sugar and palm oil.

10uDnsAUAINONEOU

nanIINTansIINYIR fduustneuvesdafalndlnalalys
(Alkyl Polyglucoside: APG) wazunlniuoanesed

(Fatty Alcohol) Foafnsnanmhmanazinulndu

o
HEALTHY FRIENDLY

It does not contains corrosive acid and sulfate compounds.
This product is not causing irritation to the skin and eyes.

It has a good smell and non-toxic to the respiratory system.

Jaennenuyusina
Usimndunasvesnsaiansennazansdanen delsissany
WeviuRamlsuasaaemvesdldou dnduren wasldiduiy

Aossuumuiumela ..
% -
COST SAVING

It reduces the frequency of cleaning and saves energy due
to its excellent dirt and stain removal and longer coating
characteristics.

anAnldae
anANduarUsndnusslunsdevinrnuazens Wesn
anansnvrdasuanusnlamidon saisindeuRandedng
Tdgrauunda
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foodNWANANARITUTNSAUZIIoNSoUIa: Jaonngsioyusina

BIODEGRADABLE COFFEE CUP
inonNIwgoudaanuln

PTTGC has developed the bio-based plastic, Polylatic Acid (PLA), which is 100 percent plant derived and it is naturally biodegradable.
This bio-based plastic is used to produce a coffee cup, for both hot and cold coffee and its durability is comparable to a general
plastic coffee cup. This product reduces greenhouse gas emissions in the production process and final disposal. In addition, it is eight
times* safer to the consumer’s health compared to the general plastic coffee cup. Currently, the biodegradable coffee cup has been
sold to the entrepreneurs of various brands nation wide.

'
A a

viEne Wardanarafndinmeiinlnduanfnueda (Polylatic Acid: PLA) wwammnwsﬁ Sowaz 100 wazau1sadosaaslinusITuYIA
LNWWa’]ﬁ(ﬂﬂ‘l]’)ﬂ’}W‘Uu(ﬂuw\Lﬂu’m’ﬁ‘UIUﬂ’liNaﬁ]LLﬂ’Jﬂ’]LLWV]\?‘U"LJWE@ULLGJJ‘LJ@L?J‘LJ muﬂmamm\‘mu udouse isuwihduufnunnaiadin
‘Wﬂﬂ E]ﬂ‘Vl\‘iiJ\‘)aﬂﬂ’]S‘UaEJEJﬂ’]‘UL’i@‘l«lﬂiyﬁ]ﬂi‘uﬂi”U’luﬂWiNam LAYN1FIANITTINNAAS DI i’)ll‘V]\‘i?Aﬂ’)’mUﬁ@ﬂﬂﬂﬁl@ﬁ%ﬂ’]W‘U@\mUﬂﬂﬂ
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RESOURCE EFFICIENT PACKAGING
ussINUriAnuaNURganIguunannisiBnswans

Linear Low Density Polyethylene (LLDPE) has been used to produce a thin film for the food industry, which is easily formable,
transparent and strong. It reduced resource consumption, costs, and greenhouse gas emissions in the production process. PTTGC has
sold this product to various leading food companies and has received great feedback from customers.
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Reducing Plastic Consumption by 25 percent Helping Customers Reduce Raw Material Costs by 60 Baht per Ton
i“ E ( 5,938 ) 388,556,733 156,277,821 507,315,240 864,106,457
3,337
Cz 323 5 :-" 'j @ L =
2014 2015 2016 2017
(ton COZe per ton PLA) (THB)
Reducing Greenhouse Gas Emissions Generating Revenue for PTTGC
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PERFORMANCE OF THE ENVIRONMENTALLY FRIENDLY
PRODUCT STEWARDSHIP

L B B, a8 2

l r ‘ Low Caibon Producth

ll il i1 ll & isoes e oo
ft 44 44 44
At Ah 24 44
A 24 24 42

As AA Aa A
3 4 ﬂ_'-"E

- = I
Note:
. Avoided emission products: Products that help its customers to reduce greenhouse gas emissions due to those selected products
o Low carbon products: Products that reduce greenhouse gas emissions in the production process including the acquisition of raw materials,
or reduce greenhouse gas emissions throughout the life cycle

Additionally, PTTGC has expressed its intention to  usnand uiemy lauaavanuisuallumsdamedoya

QU
o

disclose the environmental information of the product.  fuAdwIndenveINdniwmY Feuanaliiiuioninuesiu

a

This demonstrates PTTGC commitment to reduce  ¥99U3E% Tunsaanisuassfiglsounszanainnisnan
greenhouse gas emissions from the production process. NAA U

ENVIRONMENTALLY FRIENDLY PRODUCTS
wannourinildudnsnuavionaou |

The company has been certified with the Carbon Footprint of Products (CFP) and Carbon Footprint Reduction (CFR) label by the i
Thailand Greenhouse Gas Management Organization (TGO) (Public Organization). From 2014 to 2017, the number of products that i
have been certified with carbon footprint labellings are as follows:

UFEne Idsumssusesaanansueunanswivesuansawe (Carbon Footprint of Products: CFP) wazaananAsusunamsuivesninioue v
aananlanfeu (Carbon Footprint Reduction: CFR) a1n@9fnsuinsdnmafieideunssan (e9fn1sumvy) (Thailand Greenhouse Gas
Management Organization (Public Organization): TGO) Tnafiamuundndneilasumssusesaainsenar Tull 2557 fel 2560 il g

o .
l by Carbon Footprint of Products (CFP) L 1 Carbon Footprint Reduction (CFR) i
i

Product Grades Product Grades i
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PTTGC also reviews hazardous substance policy and
related national and internatonal regulations and
standards, in order to control the use of hazardous
chemicals throughout the product life cycle and to use
as additional guidelines for developing safe products for
customers. Moreover, PTTGC has established a database
of Product Safety and Toxicity Disclosure to communicate
with various departments within the company and
suppliers.

Snvi vt Sefinnanumunlouiy dermun way
1MI5 e o MAvITUNIIdRLazunAnaTAll i
Tngdunsianislulssmauazanna teniununnld
asAfSuaTEnaen TN INTTInvesNTHARNARATO TaYT
T 0undninausiisanlunswauinan Ausififai
Uaoafuiugnén uenani usdme Salddmingrudeya
AuanNUaenduLarAuduRvYeIndnsiog (Product
Safety and Toxicity Disclosure) iedoansasennnsidnla

funiasenusing o neoluuidng saudegdvosusens

ACTION PLAN TO CONTROL THE USE OF HAZARDOUS SUBSTANCES
THROUGHOUT THE PRODUCT LIFE CYCLE
IWUANTWINUTUNTSAOUAUNMSTEANSINUOUNSIENADAININSWARNNTUTE

° Reviewing the list of prohibited chemicals °

/ restricted chemicals used in the product
exceeding 0.1 percent by weight and
reviewing the list of prohibited chemicals /
restricted chemicals complying with
national and international laws and
regulations

mumu;wmimiLﬂﬁﬁﬁm’l%/mimﬁ
muguﬁiﬂumﬁmﬁm% WAnsosay 0.1
Tagtminiusigmsansidviuld/ansuad
AIUANAHNGWHNY Lasdarimualuseiu
USenA Lagseauanna

e  Analyzing products that possibly reduce
the use of prohibited chemicals / restricted
chemicals, or possibly change to safe
chemicals

o Aanzindndnifiilonmaananisléasaiii
#uld/ansiiiaunn viewasululdasiad
NUaondY
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Rating of prohibited chemicals / restricted
chemicals to cancel or control the use

Planning and setting timeline for the
implementation in order to cancel and
control prohibited chemicals / restricted
chemicals in the product

Faduduarsiafiivinuld/amindaugy
Wounidn vienugunslHom

MeUNY LagimuaTuzalunseiu
M3 WeunidnuazauaNasainiNly/
arswnfinauaulundngdos

Implementing according to plan to cancel
or control the use of prohibited chemicals /
restricted chemicals in the product

ATUNTANUNWITY LNBUNLAN BiOAIUAN
msldouansiaiininld/asafiasunsly
WARADN



SAFETY PERFORMANCE OF THE PRODUCT STEWARDSHIP
wani1sAduIIunUSUnBaUMowannrurin1uAdIuUaonny

1) PTTGC has acquired 162 chemicals and substances which are in accordance with the list of chemicals banned /

regulated nationally and internationally, including:

U3Ene dnfumsdamansieiiuasTanfiaenndesiundnmsfarsaunsemsasiadivuld/auansesivussmauas

FLAUAING F1UIU 162 519715 UTenausiy
3@

AT MONTREAL

Croey PROTOCOL Bt

85 items 21 items 41 items
Notification of Ministry of Industry, Montreal Protocol on Substancest Rotterdam Convention on the Prior
B.E. 2556 (2013), Re: List of Hazardous  that Deplete the Ozone Layer. Informed Consent Procedure for Certain
Substances. Hazardous Chemical and Pesticides in

International Trade.

@Sﬂxk}mm Convention
ong gunic
23 items 6 items
Stockholm Convention on Persistent Restriction of Hazardous Substances (RoHS)

Organic Pollutants (POPs)

2) PTTGC has registered to the Registration Evaluation and Authorization of Chemicals (REACH)

Ui Alunmsaanzdounalingssifouresanensssndnisannimglsy (Registration Evaluation and Authorization of Chemicals
%50 REACH)

13 products in 2010 - 2017. In total, 15 products will be registered in 2018.

3) PTTGC has studied the guideline for improving production processes to discontinue and restrict the use of

harzardous chemcials, such as the cancellation of heavy metals used in cooling & boiler water treatment, etc.

U3y Anwiuuannenisusudpsnssuiunsndationidnuasindanisldarsinindudunsy wu nmsandnnisld
anslavewinlu Cooling & Boiler Water Treatment 1w

A4
% 7\

4) PTTGC has prepared the database of Product safety and toxicity disclosure and has communicated it to its suppliers.
The project started in 2015 and has been scheduled for completion in 2017

U3EnY dnvingudeyadiuanuuaensivuazainduivvesningdae (Product safety and toxicity disclousure)
uazdeansludugen Tassfunisnauad 2558 uardunuimualiudaiadaniolud 2560

7 Projects in 2015. A total of 24 products were completed in 2017.
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CUSTOMER RELATIONSHIP
MANAGEMENT GRI102, GRI 308, GRI 414, GRI 416

Buidling customer satisfaction in products and services
is a key development factor for PTTGC to grow
sustainably in the petrochemicals industry. For this
reason, PTTGC has focused in the optimization of the
customer relationship management, in order to deliver
quality products and services to its customers and to
establish “PTT Global Chemical” as a global brand and
being recognized nationally and internationally.

PTTGC has a marketing and customer relationship
management strategy that is in compliance with the
company’s core strategy. This strategy has been used
to create valuable innovative products, maximize
customer satisfaction in products and services, and
empower its employees in customer relationship
management in order to strengthen the competitiveness
and support the expansion of customer base to new
domestic and international markets.

N1SUSKISYIANISGNAEUWUS

n1sasreauionelalududiuasuinisiidugndn
folutlduddlumsaiouasWaunliuiony aunse
dulalunangramnssntingiadldetiededu fauivg
il U3t FoajoriunAinUTEANEAINNTUIINTIANS
anAnduius teduneuAudLazuINsfidnaunnlFuA

gnin masmauNITATIIRUTLA “ATT Inauea wfirea”
Tdungdnuazvensuluseiulssimauacluseduaina

Usne SnagnsfunianaianazuivisgnAnduiusi
aonndosiunagnsndnuesuune AlHidunumieluns
afvassdnandusiuinnssuiifigue uazuounuR
welalududiuasuinisedvgegalviugndn nioxdu
Wndnuanlifuyaainslunssiueauiiuuinms
Famagninduiud eafvanudauudelunisudedu
LarsevsuMTueivesgugnAlugnatalual vienelu
UseinAlazaneUIEInA

CUSTOMER RELATIONSHIP MANAGEMENT FRAMEWORK

NSOUNISUSKHISaNANGUWUS

Using market and customer demand in products and services, result of customer survey, and Voice of Customer (VoC) for data
analysis. The analysis results have been used to improve, develop, and determine a customer relationship management plan.

gnfiunsiinnsideyanuanudesnisndniudiuasuinisvesnainuazgndi uivdeyananisdrsaniuienelavesgndn

Az Voice of Customer (VoC) tetanldlunsuiudse Wi uasimuaurunnsusmsdanisgnimduiug
L ]

Determine a strategic plan, as well as a marketing and customer relationship management plan to maintain relationship with existing
customers, and create a new customer base. Additionally, estabilsh PTT Global Chemical brand to gain customer’s trust in excellent
quality and services.

AvuALNUNagMSuaLRUMIAAIALAZNNSUTINTEAMIgRATdNTUS NeTnuiAnudiiusvesgndiiuazaitogugndtslm
AanuATIoRUTUs “Aif Inavea wiinea” WignAgesiulugunnuazuinsiiduiba

L]
Promote customer engagement by organizing customer conference to receive customer’s requirement, and share product information.

PTTGC has provided channels for customer to send feedback and complaints, which has been used to improve operational efficiency,

continuously.

In response to the current digital society, PTTGC has
applied digital technologies in its marketing and
customer relationship management by improving the
electronic customer relationship management database
system (SAP-CRM) to accurately analyze customer
needs and deliver real-time customer insight. Customer
data is kept confidential and not disclosed to public
and un-related personnel. In addition, PTTGC has also
developed an application software for smartphones
called CRM Mobile Application, to improve efficiency
of Customer Relationship Management.

$189IUAIGIGUIVUYSTUANAS Us:91T 2560
usn WA Inauoa 1ndAda 910A (UKIBU)

duasunsidiusiuiugndn Taodnfanssuiasuadisanuduiusiiesuitvausosnisuasuanildsudoyaninduel saudsdari
downenisivdeiauounzuazdosousouningnan wethuuiudgessansammssiuvanuliftuednesieies

welaensuiudenuyafdvialutiagiu vdne 1g
waluladfdviasnvssyndldlunisnainuasnisuivig
gnAndnius Taaldusulgessuugiudeoyanisuins
gnAdiinnsetind SAP-CRM Tannsadinsieiaiy
#osnsvesgnildedegniosuazifutiaqiiu dedeya
vavgnAasgnifiuidumnuduuasliilainesdenisuen
wavyAnafiliiiuades uenaint vy Sedavilusungs
Uszand wiowenduisuoundindudinsuannsvilnu
(CRM Mobile Application) tieifinuszansainlunis
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Moreover, PTTGC has developed the \Voice of Customer  wena1ndl usen §slddnvinssuy Voice of Customer
(VoC) system to receive customer feedback and  (VoC) Lﬁa%’u%mauaLL‘u:ﬁLLaz%a%am‘%wmﬂgnﬁmw
complaints through various channels, such as the  #aInua1wYaINIg 019 luledvesuieny Junuwiy
company website, sales representatives, etc. The Vo€ «dusiu @9ssuu VoC idudndesmendeivinliusens
system is another approach for PTTGC to understand 19119318/ 09n15909gNA1 LaZABUANBIABAIN
customer needs and be able to respond accurately. fovn1svesgnAiliegugnsey

VOICE OF CUSTOMER (VoC)

PTTGC has been using customer’s feedback and comments in the VoC system to improve efficiency of its’ Customer Relationship
Management, and as essential information for the creation of innovative products in response to customer and market needs. PTTGC
closely monitors the products development to ensure that its products deliver highest satisfaction to the customers.

UsEne Iihdeiaueunsiarainufniiuresgndilussuu VoC wufuugedssdnsnmnisusmagninduius samaldiudeyadiroy
TumsasassdndndidouinnssufineuaussdeniusiesnisvesgnAuasnain lneusuny Snsiamunanisanfivauedslnddn
wioreliinanuiuladindndusivesusdny aseanuionelagegalriugnd

Receive Recommendation Review Feedback for Customer Requirement Monitor
via the VoC System Further Improvement (Technical) Performance

R

The customer’s feedback received through the VoC  ¥i9ll Foiauouuzesgnéiléisusmszuy VoC azgnih
system will be integrated in the innovative product  H1KuINTAUATRRILNNAAS LB TINTIH Wienay
development to meet customer needs, and at the same  Tandanudiosnisvesgndn uazifuinsfudsiinden
time creating environmentally friendly products.

INNOVATIVE PRODUCTS THAT MEET CUSTOMER NEEDS
WanNUZiudNNSSUNMaUlINgADIUADINISVOIZNAN

Vegetable Packaging for the Royal Project Foundation
nuussyUNdnsuyatsinsunisHaoy

PTTGC has developed plastic resin, which can be formed into vegetable packaging. This packaging is thinner than a general plastic
packaging, but retained the toughness, which meet customer needs. This also reduces the use of raw material in forming process,
thus reduces production costs.

o

U5Ene waudananafinfiasnsodnluduguidugeussginfifidnuasunondiussydoeimly widsarmuuasudouse aseiuauaiu

=

Founsvesgndl dvnaliainnsnanuFnanmslingavlunistugy uazansunulunisnée

A 4

Reducing Plastic Consumption by 25 percent
andsurrunisidwanann 25%

2017 2017
&
8
MB
53 Ton COZe per Ton Product
Reducing Greenhouse Gas Emissions Generating Revenue for PTTGC
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Salad Trays for the Royal Project Foundation
nRUssYdandnsuyalsinsuNskaod

PTTGC has developed a salad tray that made from biodegradable plastic. It has a strong characteristic and can easily be molded,
resulting in reduction of greenhouse gas emissions from production processes and final disposal.

U5En lemmnanaussgadafindranwanafinfiansnsadesaansld Gefinaantfinemu udousy uastuguie denaldaunsoanusunu
msvdesfigiFeunszanlunssuiunsndauwasnsdnnisenadnsdos

750,000 1,997,670 954,000 19.77 28.67 16.61

: e : = :
> a=._ a=_ a=
2015 2016 2017
(THB) (Ton CO,e per Ton Product)
Generating Revenue for PTTGC Reducing Greenhouse Gas Emissions from Landfill

Regarding customer complaints, PTTGC investigates,  d@1wsudesouduuaingndn usune Idanifiunsnsiaaeu
monitors, resolve, and provides responses to customer famn wily way LLﬁ]wanamamwauaua\‘ma%Lﬁua
feedback in a timely manner, and prevents recurrence LL‘LA”"UEJ\‘iaﬂmaEJNVluVI?\‘m ’imm{]aﬁﬂm‘walﬂmmﬂ
of the same problems in the future. ﬁmmmu%uaﬂiuamﬂm

RESPONDING TO CUSTOMER FEEDBACK
N1SMoUAUDIMDVDIAUDIUVOIGNAN

1 1
1 1
1 1
1 1
1 1
1 1
1 VoC Analysis Solution 1
1 1
1 1
1 1
| SO |
1 1
1 1
: PTTGC uses customer feedback to analyze root causes of PTTGC proposes a solution and solves problems with :
: customer complaints and finds effective ways to solve problems. customers until the issue is resolved. :

In response to the government policy called Eastern L‘ﬁamauauaxﬁﬂﬁmﬂﬂ’ﬁWWUﬁWLﬁﬂ\?Lﬂﬁﬁﬁﬁ]ﬁLﬂwﬂﬁﬂ
Economic Corridor (EEC), PTTGC has a policy to set neiueen (Eastern Economic Corridor: EEC) %aﬂiﬁ‘ma
up the Business Matching Project, which promotes the U3und Feflulounsdavinlasenis Business Matching 9
expansion of production capacities, and markets and Wunsdaiadnn1sunumaen1snan 9919naaLaznIg
investments of plastic industry to neighboring countries. awu%aonauammv‘iﬂiiuw mamaﬁsvmmwaumu
In 2017, PTTGC has launched a pilot project by 9191 1T 2560 U5EN T&Savlassnsundedingling
encouraging the business matching among participating auuayuma%@ﬁqiﬂwaﬂgﬂmwLmﬁaﬂﬂi\ﬁm‘s ﬂ‘Ul;dm
customers with traders in the Republic of the Union of  Tuansnseusgusannwfiousnsidulssinansn dona
Myanmar, as the first country. This enable PTTGC to 1t US8% ansnsoviedudnldunntu siusiedaodeiasy
increase revenue from selling products and also promote m‘i%mﬂmmmiﬁmqmmmiiuwmaﬁﬂ%a\‘]ﬂizLwﬂﬁﬂﬁ’m
the expansion of Thailand plastic industry.

Furthermore, PTTGC has established the Customer  uenannil uidne dodasomiaeny Customer Solution
Solution Center (CSC) to provide services on the design ~ Center (CSC) Lﬁ@lﬁﬁﬂ’ﬁﬁ’mﬂﬁ@aﬂLL‘U‘ULLazﬂ’ﬁwaﬁl
and manufacturing of innovative products, which adds Wamﬁm‘ﬁLsﬁﬂﬂiﬁﬂiiw;ﬁﬁﬁﬁ\mamLWNWﬁUQ’ﬁﬁ’JﬂﬁLﬁU
value to stakeholders throughout the supply chain. With maa@‘vfaﬂq{qﬂmu Nt uiYne W%@NL@N@U%@N
this intention, PTTGC is ready to be a solution center — UIANTIULAZNITUTNTYNAIENAUSAIUgAAINNTTY
of innovation and customer service in plastic industry. WANAANDEYIIATUIIAT
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CUSTOMER SOLUTION CENTER (CSC)

PTTGC has established CSC to provide customers with a consultation, and innovative product design and manufacturing through

internal and external innovation connectivity, and matching business of its customer products to the end user. PTTGC is currently

setting up a Customer Service Center at the Energy Complex and the Plastic Institute of Thailand, to provide comprehensive information
on products and services to customers, and to quickly respond to customer needs. The project is expected to be completed by 2018.

wihgen CSC lumbpenuiiuidny dadetuiteliusnmagnédoudnmslidiuinu mseenuuy uaznswannanfusidouinnss Ing
WosiouTnnssuisneluuaznsuenuFiny naesaududgsnavesnaninsivesgnanlivanzaniugnénuansmie (End User) TnsuFdne
frdasinfunsdadoguiusnagninduiusiondnduiiaudioumeireumdnd uazantuwmadin tielidoyadunanfusiuazuing
wigndnet1ensuaees wiemonouaussanuesIvesgniliiodnesiniia demadilasenstazudiiaionelud 2561

FROM TRADITIONAL APPROACH TO CUSTOMER SOLUTION CENTER APPROACH
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PTTGC has assigned an external agency to conduct a
customer satisfaction survey, by adopting the survey
method and criteria from the Thailand Quality Award
(TQA) and the Malcolm Baldrige National Quality Award
(MBNQA) of the United States of America, which is
internationally recognized. Key survey topics included:
product quality, service quality, production process,
product value and price, corporate image, and business
relations. In addition, PTTGC has also conducted the
customer engagement survey. The survey results were
reviewed and used for marketing and customer relations
planning. The purposes are to deliver quality products
and services to customers and to continually improve
its customer relationship and satisfaction.

v

v
< A

YUY

U3Ene weunangldnidisaunisuendniiunig
d1srannuiionelavesgnan Taoldi8nsuasraninoi
N1981579970 Thailand Quality Award (TQA) wag
Malcolm Baldrige National Quality Award (MBNQA) of
the United States of America #9lé$unsvensuluszuy
ana Teglddrsaluynuesiididey leun qanin
HAAAUT AINTNUINT ANMATEUIUNTNER AaUAN
WALIIANYDINARATWI MWANYRIBIANT UazANNTUAUS
953 uenani UiEhe lfidmannuymiuyesgndn
LASUNANTANTITMUYIIU WEDN O UALN T
FunsnanAuagnAEIUS tlodsNouAUAMLAzUTAS
Afieunnlfugndn maspausnsziuANNENRLS LAY
anufonelavesgninetvseLiies
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CUSTOMER SATISFACTION RATINGS
S:AUADIUWIWDTIVOUgNAN

In 2017, PTTGC’s customer satisfaction rate was 89.1 percent, which is higher than the target (88.6 percent) and 0.33 points higher
than the industry average. This demonstrates that PTTGC has a good Customer Relationship Management, and has gained trust
and confidence from its customers.

Tul 2560 U3En fsziuanuivnelavesgnideusend egnievas 89.1 Fugunindmsnufirnualy (Sovas 88.6) uazusune fsziu
AnwonelavesgnigenitAedovesuienau ¢ lungugaamvnssfoaiu 033 azwuu Gouanslifiudnusuny finsusmsgnen
FAusTA wasldsunnugedulinelaaingndlunisdiugsiasauiu

> 88.6

84.9 88.6 85.8 89.1
i i i I I , Unit: Percent

2014 2015 2016 2017 Target
for 2017 and 2018

Customer Satisfaction Rating

CUSTOMER INTERVIEW

“According to its policies to reduce production cost and improve product development, Chinnavorn Plast Co., Ltd. has collaborated with PTTGC
in developing thinner packaging for frozen food using PTTGC's product “InnoPlus” as raw material. InnoPlus has an excellent strength, high
quality, and can be used in the packaging production process of Chinnavorn Plast Co., Ltd. As a result, Chinnavorn Plast Co., Ltd. has reduced
costs by up to 20 percent. Moreover, by decreasing the use of plastic resin, it reduces the environmental impacts. | was also impressed with the
Voice of Customer system that provides services and identifies customer needs, enabling the company to enhance its competitiveness in
a sustainable manner. Chinnavorn Plast Co., Ltd. looks forward to collaborate with PTTGC in the development of other products in the future”
Mr. Preecha Thanomsaksri

Vice President of Production Department. Chinnavorn Plast Co., Ltd.

“osanduisnana fulvuwandunumsnanuazuugswarandnel Seldsiufiodu PTTGC lumswnungnsussyineidmsulivssqoims

ugudeituneas TaoldimgauAenandnii InnoPlus wes PTTGC fifianuudeuseiifon aunamge wazanansalilunszuiunswanussyinsives

Surswanaldl donalFfursnanaanansaansiuyuldanneiesas 20 Snvietauannansznusedsuindonannisanusinumsifidananain fennidn

Useviulasiestuu Voice of Customer filiusmsuazsuiionnusiosnsvesgnin vinlduisnanansavindapnuansnsalunisudeduldediedoiu uaz
wiofuetnedeineillonasanslotune PTTGC Tunswamnuandousidy 4 doluluouna

AAIUTY ausudnand

Vice President of Production Department U3#% Ju2swand 911n
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SUPPLY CHAIN MANAGEMENT

An effective supply chain management from upstream
to downstream can reduce risk from business disruption
in the supply chain, which may post direct impact to
the company’s reputation and operations, as well as
its suppliers, customers and the community. PTTGC,
therefore, has its strategic supply chain management
focused on efficient use of resources and producing
environmentally friendly and safe for health products.
Moreover, PTTGC has supervised and encouraged its
suppliers to conduct their businesses with sustainable
consciousness and in compliance with PTTGC’s Supplier
Code of Conduct, in order to create shared value for
consumers and society.

SUPPLIER MANAGEMENT

PTTGC has an ethical and transparent supplier
management system, starting from supplier registration,
selection, risk assessment, and annual supplier monitoring
and performance evaluation processes. An evaluation
criteria comprises of environmental, social and good
governance aspects, in order to supervise and assess
supplier’s performance are effective and in compliance
with PTTGC’s supply chain management strategy.

Feedstock suppliers, such as 4 [ o =)
condensate and crude oil ~ Fr I
AfTAmIngAu WU dngiu
ADULAULAY LazUINURUY
Selection and Supplier Risk Supplier Risk Annual Supplier
Registration of Assessment Management Performance
rr Qualified Suppliers Evaluation
B Seeeeit AnLRoNuLAs Uszifly UImsgAIAN Uszifiunanis
Yunetfyugi ALALIRAT ALY QSN INGITTRN
Non-Feedstock suppliers, such as BRI GHIGHNE AfUTEANT
machinery dealer and equipment dealer Wulumna
RANLNEUNUTEN

ARFRMANALAZUSNNTEU 9
WU JInnuATeudnT

funuimegunIad
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msusmavasldqunuiiiussansnwaousisurhauds
Uawih ifunmsaneaideslumsmgaveinvesgsfalu
vholggumu Geeadenansznulaunsesonmndnuaiuay
M3efiugsnavesusun suienansenusiegai gnen
wasHYY UTEN fuldanvgnsaansnisuiniavioold
qUmuisjoiiumslininensedneiusyansnm wiewia
nanuAnAueifidudinsredsuindonnazuaoniuse
guAN paenauAAUgLaLAzAESHgANTIRITugIAe
Faniuuseny WianusuRaveuluniseiugsisedne
Fofulunndd wazaenndesiuassuussaldunsufon
9NUYBIUTENY (Supplier Code of Conduct) Liedu
nsafnuasaniuliuiguslnauasdsny
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SUPPLIER SELECTION AND
EVALUATION

PTTGC has selected and evaluated suppliers by using
a Pre-Qualification Questionnaire to review their
qualifications prior being listed on the Approved Vendor
List (AVL). To be listed on AVL, supplier must exceled
in all four evaluation criteria, inclduing: 1) Technical
Capabilities, 2) Quality Assurance (QA) and Quality
Control (QC), 3) Safety, Health and Environment (SHE),
and 4) Financial. Moreover, supplier must also passed
an assessment on business ethics and labor law
compliance. PTTGC has monitored suppliers’ annual
performance by employing self-assessment and site
audit, which has been conducted according to the
company’s criteria and product or service provided.

N1sARIdoNIa:N1SASIUS:ITUAAT

Uity Andonuazuszidiugflaslduuuasuny il
avaouRnaNTRifarTunzdoududfvosustng dy
arforunasinsUss e 4 fu Tdua 1. A
gusanemaila (Technical) 2. AN@INNTalUANS
UTeUAMANLAZNITATUANAAIN (QA/QC) 3. ANY
Uaoady a1deudy wardoninden (SHE) was 4. N3
\3u (Financial) wonannii ArndusipanIuNTUIELINAL
LI T T TN M PRI Tat- SO N
UsEne Lafnnnunanisafiveuvesgdiuszanl Tugy
LUUNTUTELHUAULDYLAENNTATIATUTON (Site Audit)
AIHNUATIUSEN ANUUR WALATHUTTANYDIHARS 9]
¥IDUINNT

APPROVED VENDOR LIST AND SUPPLIERS WHO PASSED THE ANNUAL

PERFORMANCE EVALUATION

AATRIASUNNSYUN:IToUNa:AAAWIUNTSUs:IDUWan IsAITUuIUUS=91U

PTTGC registers new suppliers that passed qualification processes and evaluates suppliers on annual basis. This is to prevent and

minimize procurement risk.

UiEne vinstunesfougdivnsiinunisdniden uwasimsussiivgdnduuszsdmnt elesiuuazananuidueionaiinuain

NNIYATOIANIVDIUTEN

Number of Approved Vendor List in 2017
AANTAVUN:1TgunuusSEng Us:910 2560

417

Companies

3,394

Companies

@ New Supplier @ Existing Supplier

Besides monitoring and evaluation of the suppliers’
annual performance, PTTGC has also assessed the
performance of the first Tier Critical suppliers based on
Environmental, Social and Governance (ESG) criteria. This
is to raise supplier awareness, which will leads to a good
collaboration and finally resulting in the sustainable
business growth.

$189IUAIGIGUIVUYSTUANS Us:910 2560
usn WAR Inauoa 1ndAda 310A (UKIBU)

Number of Suppliers Passed
the Annual Performance Evaluation in 2017
AANWauN1sUs:1Tuds:91U0 2560
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ESG SUPPLIER AUDIT

NMsSoUSIDUARFUANIDADU &AL IIa=N1SAAURIANINISAA

In 2017, three first Tier Critical suppliers were evaluated. Two of which have a good ESG performance, while another supplier has a
moderate result. As a result PTTGC is planning to jointly develop and improve the performance of the supplier with moderate evaluation

result.

Tud 2560 UsEnY lasiunisasauseifiugffiddty d1wu 3 919 Tapgfdiuau 2 918 Snanmsadunisneiuasuanden doas

wazn1siiuguaianisid diwdn 1 918 eglunaeineld wasusiny funufiazdosuiuugouasimusauniu

AUDIT CRITERIA

ENVIRONMENTAL SOCIAL

NUMBER OF AUDITED COMPANIES

= = - = = =

o= Om 0= @@= @@=

2014 1 2015 | 2016 iTarget for {Target for :
: 5 Po2017 § 2018 i

4+ FEEDSTOCK .= NON - FEEDSTOCK

e
8s8
GOVERNANCE

AUDIT RESULT

PTTGC'’s critical suppliers have
sustainably implemented ESG
with very good performance

BUILDING A GREEN NETWORK

PTTGC is committed to build a green network by
encouraging and developing suppliers’ understanding in
sustainable supply chain management approach, which
is in accordance with PTT Group’s Operational Excellence
Management System (OEMS). The system focuses on
development of supplier and contractor’s capability to
be excellence in economic, environmental, and social
management.

n1saswinSov1u3Iveo
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CAPABILITY ENHACEMENT FOR SUSTAINABLE SUPPLY CHAIN
MANAGEMENT PROJECT .
InsunsivuAnenIwiunisusKisnovlggunungvgu

PTTGC has continuously executed the project in collaboration with its suppliers in the form of partnership. Knowledge and innovative
approach were exchanged between PTTGC and suppliers, so that we can co-creation environmentally friendly products that have
excellent performance as well as creating value for the stakeholders. For example, the development of plastic resins and molding
process for producing a thin film, which is used to produce plastic bags. In addition to its robustness, this plastic bag also reduces
the use of resources, energy, greenhouse gas emissions in the production process, and production cost.

'
Ad

U3Ene davilasamsiindnonmlunisuimsisldgumuiideiusaniugfluguuuy Partnership adnvdeiiles lasuddny lduanildou

Yo va

Annfuasuinnssuiugintumsimuindndueiidulinsdedsuwindennfinuandilunsldnuiisu nfosvvasnualitugidmnldidy
917 MawmwEenanainuasnszuIunstugy dwiundailduueilindngenaafiniieussqnandugivesuivny Sefnnandiudouse
annslininensuasndennu uazannisudesiingiounszantunssuaumandn saudvanduyulunisnds

BENEFITS FROM THE PROJECT THROUGHOUT THE SUPPLY CHAIN
Js:Tysunlnsuanlasunismaonnovlgauniu

3 &

m &

RN

@ " el
BG Lyt
s’ cogfh NP
Suppliers have Reduced electricity Reduced Reduced production Company’s
reduced the use consumption in greenhouse gas costs of thin film, customers obtain
of plastic resins the production emissions in plastic bags, and the products that

by approximately
10.7 percent
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processes of thin
film and plastic bags
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the production
processes of thin
film and plastic bags
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transportation costs
by approximately
10 percent
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contribute to
environmental
conservation

QNANYDIUTEN
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dataelunis
aySnuAeLInde

This is a great project where Prepack Thailand Co., Ltd. has cooperated with PTTGC to develop an environmentally
friendly product. With this intention, the project also takes into account the quality of the product and saves
costs of Prepack and PTTGC. This demonstrates the leadership of PTTGC in using resources wisely and
efficiently, as well as engaging in corporate social responsibility and environmental responsibility

Mr. Paradorn Chunlachat
Managing Director of Prepack Thailand Co., Ltd.

|
Al

Tasemstldulasensnfniuisyn nduna Ussnalng 9aia vigaudu PTTGC Tumsiaunindueifidufinge
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This project helps our company to become a part of environmental conservation. It is a project that drives the

reduction of resources from the upstream suppliers to the manufacturers and also promotes environmentally

friendly products to customers. Therefore, our company would like PTTGC to promote this kind of project to
other products as well

Ms. Niracha Sukolrat

Production Manager of Unique Plastic Industry Co., Ltd.

TasemsiidreliussnvesinldiBudimielunmseyinydsuinden uwaziulasensiidrondniunisannisld
nimenstouddnhindodnanetios Snifvdoatundnsnrididuiinsdedewandoudeluggnin el uim
ovnl PTTGC wandulasensd 4 iuiguaninsidusioly

AMTsY Anasail
gdnn1sdieniswin uiEn ylngaamnssunanadin d1in

SUPPLIER SATISFACTION SURVEY
waus:igunouwWIwalaveugnm

In addition, in order to build a good supplier relation, PTTGC has organized the Annual Supplier Conference, which is an important
platform for suppliers to express their opinions and suggestions on how to improve the business practices for constructive joint growth.
According to the continued implementation of various projects with suppliers, PTTGC has received more than 80 percent of supplier
satisfaction ratings every year.

wenNtl usEnH sToé"mﬁﬂmomiﬁ%wmwﬁuﬁuéﬁuﬁﬁwmumiﬂwzmLﬁaLﬂuﬂﬁia%wmwé’mﬁuéﬁﬁﬁuaﬂﬁw S Feladaliinag
Usesu Supplier Conference Jagdd ‘YNL'U‘uL’Jﬂ/]ﬁ’\ﬂmiﬂﬂﬂ’ﬂ,ﬂLLﬁﬂ\‘]ﬂ’J’]?AﬂﬁL%ULLﬂJ’U@Lﬁu@LL“LJWIUﬂ’ﬁS’JN‘WGMUWUiUUWLLu’m’mmiﬁWL‘Ll‘u
53719 wWensuiulasanfiegvaseassd i Q’Wﬂmiﬂ’]wuiﬂi\‘]ﬂ’]i@]"l\‘l 9 ﬂuﬂmmam\mmua\‘] donalriusene lﬂiwaﬂi”mumm
wowa%mﬂ@mq\ﬂmﬁaﬂaz 80 Tunnd

2014 2015 2016 2017
96% 94% 96% 86%

From the effective supply chain management, PTTGC mﬂmau%msﬁwi%qﬂmuﬁﬁﬂaz5‘1/1%m‘1/\1%\m%1§°v1°1
has passed the EcoVadis assessment in supply chain  a@ywaldudeme wun1suseifiuduuimsdnnisvasle
management and has been certified with Green Industry U137 EcoVadis kagldisunssusevgnanvingsndiden
Level Five: Green Network, which granted by the Ministry — 5¢#ufi 5 \A38Y18ELTYIVINTENTIIQARINNTTNOYNY
of Industry. foifioy

CERTIFICATION OF SUSTAINABLE SUPPLY CHAIN MANAGEMENT
BY EXTERNAL AGENCIES
N1SSUSOINISUSKHISKOUTEaUNIUOEWENEUINKUDUIIUNIYUDN

i PTTGC received the environment, social and good governance assessment by Ecovadis and awarded
ecoyYadis with the Gold Recognition Level, with an overall score in the top 5 percent (level A).

U3un4 lasumsussidiudnudonindon dan waznismiuguassAnsfia Tay Ecovadis luseiunes Tay
PTTGC fintungy Top 5% FRuAsLuuTsiu A

rean Industry Moreover, PTTGC has been certified with Green Industry Level Five: Green Network, which is the
PR highest level granted by the Ministry of Industry. Company that has been certified at this level, has
expanded the scope of the green industry from within to outside of the company and throughout

the supply chain.

u@ﬂﬁ]ﬂﬂu USHN lﬂwﬁuﬂﬂiﬁUi@\ﬂaﬁﬁﬂﬂﬂiiﬂﬁLSUEJ’Diyﬂ‘U“Vl 5 Lﬂi@éﬂ’]ﬂﬁLEIJEJ"HJENﬂﬁy‘VITNEJE]ﬁ’TWﬂiﬁJ

doiusziugegn viTnilasumesusedlussiudlivhmavneveuavesn e dugramnaaudidaan
Tuosdnsgnunenaaonviasldgumu

Integrated Sustainability Report 2017
PTT Global Chemical Public Company Limited

149

Py



*150
v

MANUFACTURED CARITAL

HAPPY AND SAFE WORKPLACE
antunnwunaswassAnouavia:ndulaonny

AN

INPUTS

FINAMNCIAL CAPITAL

=

INTELL ECTUAL CARTAL

=

HUMAN CAPITAL

o

SOCIAL AND
RELATIONGHIF CGAPTTAL

o

MATLUHAL CARITAL

Human resources are an important driver for business
success and are the foundation of sustainable business,
so PTTGC aims to develop its personnel capabilities,
improves safety standards within the organization, and
creates safety awareness for employees at all levels,
which is in accordance to the company’s strategy called
Strengthen Enablers. Moreover, PTTGC also intends to
create a safe and happy workplace for employees and
contractors to enhance performance and improve the
quality of life, in order for PTTGC to be recognized by
the general public and becomes the most admired
company.

$189IUAIGIGUIVUYSTUANAS Us:91T 2560
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BUSINESS STRATEGY

CORPORATE STRATEGY

STAENGTHEN EMABLERS

OUR QUTPUTS

EMISSION / DISCHARGE. ~ PRODUCTS
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OUTCOMES / VALUE CREATION LINK TO STRATEGIC PRIORITIES

FOR PTTGC

FOR STAKEHOLDERS

SUSTAINABLE CORE

Achieve utmost benefit from business and

ik,

products with sustainable market confidence

%

ﬂile

Deliver the best business performance

dividends to shareholders

through trust worthiness to return value and

BALANCE BUSINESS WITH SUSTAINABILITY

' Generate long-term returns through
o operational eco-efficiency with caring for

g *Fn s society and the environment

ACCELERATE GROWTH LEVERS

©
W Be a leading petrochemicals company to

- earn long-term adjust EBITDA
\]
i

1

and customers

i

Create value-added to communities and
mitigate negative impacts to environment

Be the best choice for business partners

STRENGTHEN ENABLERS

Escalate business growth through
creating a learning organization and being
a safety workplace

» LTIFR 0.11 Case/1 Million Manhours

= TRIR 0.46 Case/1 Million Manhours
 Turnover Rate 4.4 Percent

» Cost Saving in Recruiting External

A Candidates 26.07 MTHB

VALUABLE AND HAPPY
EMPLOYEES GRI 103, GRI 401, GRI 403, GRI 405

Employees are valuable resources that drive the
organization to the success, so PTTGC has given priority
to a recruitment, retain high-potential employees, and
at the same time creating value for the organization to
attract talented personnel, as well as continuously
enhancing the learning and development of employees.
This is to encourage employees to grow in their career
path and also to establish employee engagement, which
leads to sustainable development.

Become a safety and happy workplace

for employee
» Employee Engagement Score
-4 § B88.17 Percent

wUnNIIURNSIATUAN
||3:Uﬂ0"lua‘\l GRI 103, GRI 401, GRI 403, GRI 405
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PTTGC has been working in consistent with the People
Capability strategic plan, which covers recruitment,
competency development, and retaining quality
employees. The strategic plan is focusing on raising
awareness in the corporate culture and values according
to the GC SPIRIT guidelines, namely Global Mindset,
Customer Focus, Synergy, Performance Excellence,
Innovation, Responsibility for Society, Integrity and Ethics,
Trust and Respect. This is to support operations that
are aligned with the corporate vision and mission
through human resources management systems and
the GC SPIRIT 4 Core Behaviors, which consists of (1)
Take initiative to create better results, (2) Keep improving
self and inspring teamwork, (3) Work proactively to
serve customer’s needs, and (4) Strive for the greater
good. Employee at all levels are encouraged to drive
and concretely establish corporate culture in the
operation, which will build a strong foundation and
support sustainable growth for PTTGC.

UTEMY ANNUAINLNUNagNS N1 TN
(People Capability Stategy) %ﬁﬂi@mquéﬁ\‘] LANNTATIN
wilnuuluml NMIRAINANEANIOINITNIIU AaOAIUNIT
SnwmaineiifinaunnlFaeegiuuiiny Tnosjeiiunis
Ugnils ideraau ImusITNLAATIUNDIANTANNLULINY
GC SPIRIT duldun Global Mindset, Customer Focus,
Synergy, Performance Excellence, Innovation,
Responsibility for Society, Integrity and Ethics e Trust
and Respect Woatfuayumsmiiusufiaenadoeiuidy
AN USAIVDIBIANT HIUTEUUNTUTINININEINT
aywduazmsiaiuaiianginssunan 4 Uszns (GC
SPIRIT 4 Core Behaviors) lsiua (1) nd1da ndnvin
asvassddedinngdy (2) Walweu vnoududin (3) viom

93N aUDINOUAINNADINITVDIGNAT kag (4) sfauUuR
vwieusglovddiusiusnnndidiuny iiondnauly
wilneunnszduidiusanlunisduinfeunazasie
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TausssuevAnsliiindulunisujuRnuegrodugy
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PEOPLE CAPABILITY STRATEGY

- LEADERSHIP: Focusing on
developing leadership to drive

the future of organization
|

TALENT WORKFORCE:
Focusing on recruiting employees
0 respond to the new business

4 Core Behaviors

CULTURE: Focusing on
strengthening the GC SPIRIT

\

ORGANIZATION: Focusing on
structuring the organization that
responds to the business

>

strategies
‘ s?)

CAPABILITY: Increasing
the competitiveness

GC SPIRIT 4 CORE BEHAVIORS
4 wnAnNssunanmuANtoU GC SPRIT

najAn
ﬂa’ll:]"l
a8uassAZINANSN
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In 2017, PTTGC has expanded its recruitment methods
through Social Media and other technologies, such as
Facebook and LinkedIn under the name of “PTT Global
Chemical Recruitment”, and Line application under the
Line ID “@pttgc-recruitment”, to announce its job
vacancies and provide information on job applications
to outsiders, coupled with the use of the G-Lens system,
which is a large database system that connected to
the job application on the PTTGC’s website. This system
organizes candidates information, which make it easy
to browse, and consequently the recruiting process is
becoming more effective. Moreover, PTTGC has Skype
application, and VIDYO system to conduct an online
interview for candidates who live in foreign countries.
This is consistent with the human resources management
strategy that wishes to promote an integration of
technology into working precess and create Digital
Mindset.

G-LENS SYSTEM
S:UU G-LENS

Tud 2560 UFWne vwnwiBmsasamwiineulininedu
Tnorudedonueaulall (Social Media) wazmalulad
#19 19U Facebook wa¢ Linkedin Tudia “PTT Global
Chemical Recruitment” wag Line lude @pttgc-
recruitment ilodeanssinuvisauinsuarlitoyaninng
funsainTuLiyaranisuen asugiunisldssuy
G-Lens oifuszuugudeyavunalvafiifousotuns
aslasouuuniiivleduesuieny vinlinsdniiudeya
e AAvdesdunsainseuesainsdiuaumin
Juszifou dosdensdunndoya uwazdonalinisassm
wiineufiuszansnmanndeiu uenani vy Sold
srvunsdunuwalooulatds1ulusunsy Skype way
Tusunsu VIDYO edunualonudadasfiondueglu
fA1eUsTnA JeaenndouriunagnsnIsuIMINING NS
wywtivosuTine fideiadumsinealuladidnanddiy
AUNTLUIUNTYINNIU (Digital Mindset)

PTTGC has announced job vacancies and managed candidates’ information through the G-Lens system, which promotes convenient,
fast, and effective recruitment process. This system is designed to allow a quick involvement, through online platform, between Human
Resources department and departments that want to recruit new employees.

USEWY UTenAfIunieouIngnasuinsdansdeyavesfainsiiussuy G-Lens dudsnalinisassiinidnoiuasain 9ia57 uasl
UsednSnm nvsszuudegnesnuuusnifieainensfidiusinveehge uiudeiafideonTassnInuneIu LasnihigaunineInsyana
Tiviomusaniuuussuveeulaildegesinidanniu

e The recruiting system is connected to
the SAP information, which allows
fast and easy browsing.

e Search Engine Optimization:
Application can be searched through
the file resume or any related key words

e Social Matcher: the right candidate
for each position can be searched

) through the information registered by
candidates in the web job posting.

( Integrating Recruiting

Screening and Selection

e Smart Job Publishing: Vacancies can
Tracking

( and
Reporting

e A system to track status and time
spent in each process and for each
position for problem analysis and
improvement

e Line manager can check candidate
profiles through the system

be posted quickly through the web
job posting.

Report to analyze recruiting aspects.
Analytics Recruiting ) *Rep Y g &P

Strategies Report

Collaboration

» Can be connected to external (
networks, such as job boards.
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In addition to the expansion of recruitment process in
various ways, PTTGC also highly value the importance
of recruiting new employees who have knowledge and
ability that fit the job position, culture, and values. Test
kit has been used to select candidates whose behavior
matched PTTGC’s 4 Core Behaviors, and norms.
Moreover, PTTGC has set up additional projects to recruit
quality employees, such as the Employee Referral Program
(ERP), scholarships for Master students in the Chemical
Engineering Practice School (ChEPS) Project, etc.

weN91NN15VI83EN1gasIIwineulunaInany
FUBUULA UFEne Seliannuddeyiunisassrmidneu
Tvalffianuduazanuanansaiivanzaufusumoe
warimmsTauwaAdouetedng Inslduuuvaasuiile
faldenniinoufidnginsruaenadeeiu 4 wAnssaman
warussiaguveswiinauluuidny Snite usny Sedn
vilasenisiieassmmeineudifinainimmanslasenis
19 1A59n15 Employee Referral Program (ERP) Waznns
Thyumsfnudmsuindnwissaudiymyln Tasenis
Chemical Engineering Practice School (ChEPS) 1dugiu

EMPLOYEE REFERRAL PROGRAM (ERP)
[nsuns EMPLOYEE REFERRAL PROGRAM (ERP)

‘154
T ¥

PTTGC has organized the ERP project to recruit qualified employees that fit appropriately to corporate culture and values. This is an
opportunity to find candidates who are suitable for highly competitive positions. PTTGC has rewarded its employees who referred
a qualified friend or acquaintance to apply for jobs through the ERP project. In 2017, PTTGC has recruited 73 percent of the total

vacant jobs through the ERP project.

U3y Javilasents ERP weassiininuuiidnuandfinsemusiurisauiaivsnzaniuimusssswazidonesfinsvosuseny g
foidumsiiudosnuaslonalunsmdaiasisnsaniuueiundenuidnisudedugs laousdne ldneuseTaneuunuliiv
winguiuugihiney nieauddnfidnnantfiunsay Wsnadiassulasens ERP Tl 2560 u5dny ansnsaasswmidinaulndlddosas

73 AT IUIUALAESLTIEIATINNT ERP Y9N

Opening Recieved o Successful Successful
Program o - Pass Criteria Placement
Position Application Placement (Other Position)
1 9 214 156 9 7
2 6 13 11 - -
3 5 19 18 - 3
4 8 54 35 - 2
\_ Total 28 300 220 (73%) 9 (32%) 12

* Special program:

Vice President and Division Mananger positions
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SCHOLARSHIPS FOR MASTER STUDENTS IN THE CHEMICAL ENGINEERING
PRACTICE SCHOOL (CHEPS) PROJECT

PTTGC has selected and awarded scholarships to Master students in Chemical Engineering Practice School (ChEPS) Project, King
Mongkut’s University of Technology Thonburi. After graduation, potential and talented students will be considered to work with
PTTGC in the field of chemical engineering and innovation. Since the initiation of the project in 2011, PTTGC has granted ten
scholarships, and six persons has become PTTGC’s employees.
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a Students who have been selected to be the PTTGC’s employee

Note: No new recruitment was accepted in 2016, and 2017 since candidates have not
completed the course.

VOCATIONAL CHEMICAL ENGINEERING PRACTICE COLLEGE (V-ChEPC) PROGRAM
[ASINISWAIUNEWINATADAINSSUIAD (V-ChEPC) Jngnagiuiumwmn

PTTGC together with government, academic, and industry sectors, such as the Office of Vocational Education Commission,
Suksaphattana Foundation, Petrochemical Industry Group, and Petroleum Institute of Thailand, has conducted the program for
developing technical personnel to give students the opportunity to gain knowledge and practice through the PTTGC internship with
advices from PTTGC’s employees. After passing the V-ChEPC program, students who have ability and qualifications matching the
position, have been given the opportunity to become PTTGC employees.
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8.5 Million Baht participating expenses of
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to be the PTTGC’s employees new employees of
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Furthermore, PTTGC has collaborated with the IRPC
Technological (IRPCT) College in the establishment of
International Petrochemical and Energy College (iPEC)
to create and develop excellent vocational manpower
that meets the needs of industry in three primary areas,
namely: Petrochemical, Industrial Chemistry, and Energy
Technology. In 2017, PTTGC has provided ten scholarships
amounting to two Million Baht, and has planned to
continuously provide internships to ten students per year.

Besides recruiting qualified and talented employees,
PTTGC also aims to develop its employees’ efficiency
and shape their behavior based on the GC SPIRIT, and
enhance leadership excellence in accordance with the
employee development strategies. PTTGC has a clear
career path and development plans for all levels of
employees to constantly develop their skills and
knowledge. Examples of development plan included
the Leadership Excellence Project, PI-ChEPs Project,
Technical Training Project, M-Learning Project, etc.
Additionally, the On-Boarding Program has also been
established to allow new employees to fully adapt to
the corporate culture and colleagues.

LEADERSHIP EXCELLENCE PROJECT
InsuNns Leadership Excellence
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PTTGC has the employee development plans to provide the leadership excellence development to its employees at all levels. Various
projects have been established to develop potential and prepare for career advancement suitable for each level of employees. In 2017,
737 persons have participated in these projects and 44 persons were promoted. The expenses of recruiting new employees have

been reduced by 26.07 Million Baht
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Leadership Journey

Division Manager

Division Manager

Executive Vice President /

Vice President Senior Vice President

Division Manager o
1. PTTGC LDP 2

e Inspirational Leader

o Business Leader

Executive Education
e Inspirational Leader
o Business Leader
¢ Global Leader

Supervisor / Senior Staff

1. Foundation for Leadership
¢ Leading Self

1. PTTGC LDP 1
o Leading Self
* Leading Team

e Global Leader
2. PTT Group LDP 2
3. Advanced Management

2. PTT Group LDP 3
o Strengthening your
Strategic Leadership

¢ Leading Others * Leading with Program 2 e Leaders Learn from Leaders
Personal Effectiveness 2. The 7 Habits of Highly Business Mindset e Business e The Art of Leadership
e Leading Self Effective People (7 HS) 2. PTT Group LDP 1 e People (Mindfulness)

Individual Contributor Frontline Leader Emerging Leader Functional Leader Organizational Leader
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LEADERSHIP EXCELLENCE PROJECT
[nsunN1s LEADERSHIP EXCELLENCE

Unit: Persons

Unit: Percent
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GC HERO PROJECT
IAsun1s GC HERO

PTTGC has the GC Hero project, which recognized and compliment employees, who markedly expressed their core behaviors according
to the GC SPIRIT values, to represent as role model for each department. Objective is to promote the GC SPIRIT Core Behaviors,
which will improve its employee capabilities and also support PTTGC to become an excellent organization. Nominees who have been
approved by the GC SPIRIT Culture committee will receive recognition in Hall of Fame, receive a token of appreciation, and have
a chance to present the project in the PTTGC top executive’s meeting. Additionally, their performances was included in the annual
performance evaluation. In 2017, 322 persons were nominatedand and all of them were approved.
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OBVIOUSLY PRACTICE AT LEAST 1 OF 4 CORE BEHAVIORS

INFLUENCE OTHERS TO DO 4 CORE BEHAVIORS OF GC SPIRIT

SIGNIFICANTLY CONTRIBUTE TO TEAM SO THAT THE TEAM CAN DELIVER VALUABLE RESULT

SHOW LEADERSHIP BEYOND HIS/HER NORMAL ACCOUNTABILITY
AND TAKE ON EXTRA RESPONSIBILITIES

PERCEIVED AS A RELIABLE AND DEDICATED PERSON IN A TEAM

EXAMPLE OF THE GC HERO PROJECT IN 2017
fnoogIASINIS GC HERO U 2560

P-PS-TE CAPACITY BUILDING PROJECT / [ASinsiWuringuwan P-PS-TE

This project aimed to study the factors and assess the impacts that may affect a capacity increase, which is consistent with the GC 4
Core Behaviors that promote creativity and encourage employees to do things d|fferently and to thlnk innovatively.
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Increasing production
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Reducing energy consumption
by 1.46 Million kilowatts

Saving costs by
4.38 Million Baht
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PRODUCTIVITY IMPROVEMENT AND INNOVATIVE CREATION TRAINING

BY LEARNING CONCEPT OF CHEMICAL ENGINEERING PRACTICE SCHOOL
(P1-CHEPS) PROJECT

[AsuNTsagassAUIRNSSUIIA:WUWaWaR [ngIANISISTUSIUUYSCUINISAIUNOURNISISUUS
WioaswassAsoudnyrya (PI-CHEPS)

PTTGC has implemented the PI-ChEPs Project to foster operational employees to innovate and create projects or approaches for
optimizing production processes based on integrated leaming principles by learning from actual practices and applied knowledge
to create innovation, which resulting in rational problem solving.

vine aufulasonis PI-ChEPs wiendnduliniTneuseauljoinisainnsafndunazaseassdlasenismiowuamivlunisiiy
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Projects that apply knowledge from this project Costs reduced from the productivity improvement project
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2014 2015 2016 2017
Unit: Project

BUILD CAPABILITY FOR BUSINESS AS USUAL PROJECT
Insunnsiasuasy CAPABILITY FOR BAU

PTTGC has empowered engineers by providing trainings and sharing sessions on various topics, such as Advanced Engineering Skills,
Electrical skill, Rotating skill, Instrument skill, Static skill, etc. Moreover, consultant and mentoring courses have been provided to senior
employees and department managers to develop competent engineers. The main objective is to enable engineers to control and
maintain machines for the reliability.
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Output
e Evidences Report
) in STAR Format
e Competency
Assessment

>

Strengthening WI/WP, OEMS, eMOC and other in Own Area

Engineering Progression Scheme / Competency Catalogue

Define Assigned Experience

Strengthening Mentoring System Workbook and Logbook Engineers

EPC and Line Manager
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MOBILE LEARNING PROJECT
IAsunN1s M-LEARNING

In 2017, PTTGC has introduced the M-Learning system to enhance learning of new employees through applications on mobile phones,
notebooks and computers. Nine basic courses for new employees have been included in the applications, such as PTTGC Energy
Management System, GC OEMS Introduction, Sustainability Management, Corporate Governance & Corporate Compliance, etc.
PTTGC has also planned to expand its implementations in 2018 by increasing the curriculum to cover general employees, both
operational and executive levels, such as SAP Integration, Live Learning, Basic Safety, and Process Safety Management (PSM), etc.

Tul 2560 USEN+ dAvisEUU M-Leaming WaiasuaensiSougvesnwiniuva iuneundinduuulnsdwidede Tinda uazreniiunes
Tnauseq 9 wdngasiugu dwsuninoulwiasiuueundwdusionans wu PTTGC Energy Management System, GC OEMS Introduction,
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Basic Safety Way Process Safety Management (PSM) tdusiu
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are: Overview of PTTGC Energy IMS: Integrated
CSR Management System Management System
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GC OEMS Enterprise Risk Sustainability
Introduction Management & Management

Internal Control

. Corporate
IT Security Governance &
Awareness HR Portal - Employee Corporate
Program Self-Service Compliance
100 percent of new employees
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. SUMMARY OF TRAINING :
+ asdwannstinousu |
i AVERAGE I
I : INVESMENT IN EMPLOYEE |,
' TYPE OF TRAINING : TRAINING i
| : : TRAINING |
| : HOUR : |
| Leadership Technical New Capability : : |
\ Development Training for Growth : : |
, : Male Female Investment in Employee ,
\ Training .
: 161 Million Baht |
: 40,592.75 56,693.50 69,745.50 17,592.50 :
: o %2 Return of Investment :
! : 5 Percent :
: Legal/ : :
1 Mandatory SHE Unit: Hours ¢ Unit: Hours / Person / Year : 1

In addition to employee capability development and  wemwnfiearnnisiamuIniIneuliidnun ngegauas
building excellent leadership skill, PTTGC also has several — fia1agansdufundiidudauds vidny Seiiu
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MAX PROJECT
InsuN1sUSUUSIUS:ANSNIWNISANTUINUNINIOUANS

Since September 2016, PTTGC has executed Max Project to strive toward operational excellence and enhance capabilities in the
overall business competition. More than 1,000 of PTTGC’s employees have participated in this project and more than 850 projects
have been implemented under the Max Project. The result for implementing this project enables PTTGC to increase revenue approximately
three billion Baht in 2017. PTTGC will partially allocate the revenue derived from the implementation of the Max Project as a reward
to employees, in order to encourage employees to develop their performance and to achieve the targets. The awards are divided
into three levels: organization level, team level and individual level.
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800 {* Wl 1,000 800 ~1,500
PERSONS ’ - j PERSONS PROJECTS PROJECTS
s & H,,-@
2016 2017 2016 2017 2016 2017
Employees Participating Number of Projects that Apply Increased Revenue from the
in this Project (Persons) Knowledge from This Project (Projects) Implementation of the Project
(Million Baht)

TOP TALENT DEVELOPMENT PROJECT
[nsuNns Top Talent Development

In 2017, PTTGC organized Top Talent Development Project to prepare high-potential senior employees and division managers with
leadership skill, and to be qualified to become executives in the future. In the Top Talent Day event, participants received lectures on
successful leadership, from both internal and external perspectives, as well as group and individual assignments were assigned to
participants. Career Path was set for each Top Talent, in order to set a clear development and growth plan.
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Senior Employee Division Managers
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Based on the implementations of abovementioned
projects, PTTGC has cooperated with external
consultants, who have expertise in conducting employee
engagement survey, to analyse factors that affect
engagement level, and develop working plans for each
function for a concrete improvement. Moreover, PTTGC
has compared the results with other companies in the
same industry, both from Asia Pacific and global, and
among the groups of internal employees, which reflects
more detailed and effective results. This is to find an
improvement approach for PTTGC in becoming a role
model organization in employee development and the
most admire company.

EMPLOYEE ENGAGEMENT SURVEY
NNSANSI9ANUWNWUVOIWUINIIU
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EMPLOYEE TURNOVER RATE
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2016

e Employee Engagement

2017

@ Employee Participating in Survey

Unit: Percent

TARGET

12.4 17.0 23.7 44
5.06 3.67 2.63 I 4.41
YEAR
2014 2015 2016 2017

. Employee Turnover Rate (Percent)

. Reducing Expenses of Training and Hiring New Employees (Million Baht)

Unit: Percent
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GRI403-2

EMPLOYEE WELL-BEING

PTTGC strives to improve the quality of life of all
employees to promote the Work-Life Balance and
protect employees in accordance with the Thai Labor
Standard (TLS 8001-2010) and International Human
Rights standards. Additionally, PTTGC has established
projects to enhance employees’ well-being and create
a suitable working environment to improve employees’
effectiveness and motivation.

PTTGC has conducted an environmental inspection in
the workplace, such as light, noise, temperature, humidity,
air quality, and ergonomics risk assessment of employees,
in order to promote suitable working environment, and
a happy workplace.
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ERGONOMICS RISK ASSESSMENT PROGRAM

TASINISUS:ITUAOUIBSIAIUNISUANENS

PTTGC has assessed the ergonomics risk of its employees to appropriately improve the working environment and reduce ergonomic-
related injuries and illnesses of its employees. The assessment results showed that 91.2 percent of assessed employees have inappropriate
working postures and the environment. Therefore, PTTGC has prepared a knowledge flyer, provided ergonomics training to employees
to advise them on correct working postures and has improved the working environment.
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Level 1: Good sitting posture, but may cause
an ergonomics problem if sitting in the same
position for an extended period of time.
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gousuld userafileyminieniseaians a
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Level 4: Severely poor sitting posture,
which causes ergonomics problems.
Analysis and improvement are needed
immediately.
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Level 2: Slightly poor sitting posture,
which needed analysis and monitoring
constantly.
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Level 3: Inappropriate sitting posture,
which causes early ergonomics problems.
Analysis and improvement is necessary.
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PTTGC has implemented projects to promote good  U3¥n« lddavinlasenisiiieiaduasioguainsioniy
physical and mental health for all employees, in order to '3'70?1’18Lmﬁﬂﬂﬁwﬁﬂmuwaﬂu Wieavaudufiuwuy
maintain the company’s role model position as a Happy ax‘iﬁﬂiLLvi\‘imwafu (Happy Workplace) 811 JGEN b
Workplace organization, for example the Employee Employee Assistance Program (EAP) wazlAsInIg
Assistance Program (EAP), Fat Killer 90 Days Challenge, etc. Fat Killer 90 Days Challenge \Husiu

EMPLOYEE ASSISTANCE PROGRAM (EAP)
[AsuN1s EMPLOYEE ASSISTANCE PROGRAM (EAP)

PTTGC has implemented the EAP to provide employees with counselling and advising service on solving problems like discouragement,
stress, work-related, and family problems, etc. Employees will receive mental health care from external professionals via a 24-hours
telephone service or an one-on-one session. In addition, PTTGC has also organized annual booth events for its employees to raise
awareness of their mental health.
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FAT KILLER 90 DAYS CHALLENGE PROJECT
Insuns FAT KILLER 90 DAYS CHALLENGE

PTTGC has organized the Fat Killer 90 Days Challenge Project to promote good health of employees and reduce risk from obesity,
as well as to create a role model of healthy employees who can perform Health Sharing to others. The project focuses on educating
and supporting appropriate exercises coupled with suitable nutrition consumptions for target employees, such as employees with a
Body Mass Index (BMI) exceeding 25 (overweight) and a level of blood pressure above 120/100 mmHg. In 2017, the total number
of participants in this project was 1,327 persons, which was 30 percent higher than the number of participants in 2016.
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Moreover, PTTGC has implemented the Non-
Communicable Diseases (NCDs) project to reduce the
risk of NCDs among employees by providing knowledge
and understanding of NCDs through workshops,
promoting behavioral change, such as eating behavior
and exercise routine of risky employees. This is to reduce
the occurrence of NCDs. In addition, PTTGC has
provided sport & recreation clubs, as well as fitness
facilities in various locations to promote healthiness of
its employees.

SPORT & RECREATION CLUBS
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PTTGC has supported the establishment of sports and recreation clubs, as well as provided fitness facilities for its employess. In 2017,

PTTGC has provided 13 fitness facilities, both in Bangkok and Rayong areas, to raise their consciousness in health and exercise.
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PTTGC has provided 25 Sport & Recreation Clubs, such as Football Club,
Cycling Club, Photography Club, Diving Club, Health Club, etc.
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Apart from the above mentioned projects, PTTGC has
provided welfare and benefits to its employees in
addition to regular legal requirement, such as flexible
working hours, emergency loan, disaster relief loan and
tuition benefits for employees’ children. Moreover,
PTTGC has provided breastfeeding rooms in office areas,
and has given more maternity and paternity rights than
required by the law.

Furthermore, PTTGC has also taken care of its retiring
employees by establishing the Happy Retirement
Program to prepare them for retirement and to provide
welfare and benefits for retired employees,
such as a special rate for health insurance, etc.

HAPPY RETIREMENT PROGRAM
[nsunN1s HAPPY RETIREMENT
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PTTGC has organized retirement course for retiring employees, which cover the topic of readiness, happiness and stability. The course
is provided to employees with aged over 55 years or older, as well as interested employees. PTTGC has invited the experts to provide
a better understanding on healthy life, elderly rights and welfare, financial planning and wealth management, and offers the retired
employees a special rate of health insurance, to make them have a happy and secure retirement life. In 2017, there were 310
participants in three courses: 127 participants in the holistic health course, 92 participants in the elder law course, and 91 participants

in the money wealth course.
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Moreover, PTTGC has established a Welfare Committee
in accordance with the Labor Protection Act BE 2541.
The Welfare Committee is responsible for monitoring
labor rights, welfare, and working conditions of its
employees, including collecting comments and
complaints. The Welfare Committee is elected by
representatives of all employees.
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OCCUPATIONAL HEALTH AND
SAFETY GRI 403-2

PTTGC is aware of the occupational health and safety
risks that resulted from business activities and can cause
impact on its employees, contractors, communities, and
properties. Therefore, PTTGC has the Occupational
Health and Safety Management Guidelines to manage
Process Safety Management and Personal Safety
Management. In addition, PTTGC also has a reporting
and monitoring system, along with cultivation of safety
culture for all employees and its suppliers to prevent
risks and potential impacts that may happen to
employees and contractors.

PROCESS SAFETY

PTTGC has utilized Hazard Operability Study or HAZOP
approach for the Process Safety Management, which
starting from risk assessment at the design stage,
operation process, maintenance process, and standard
verification for both normal and emergency situations.
This management approach is in compliance with the
company’s strategy called Operation Excellence
Management System (OEMS) to maintain safety
standards and plant reliability.

GRI 403-2
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PTTGC has implemented the Process Safety Enhancement
Program to ensure maximum safety and has established
PTTGC PSM 5 years Roadmap (2017-2021) in
cooperation with DuPont, a leading company with an
international reputation for safety, to improve its safety
standard system and to achieve the goal of being the
Zero Accident Organization.
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SAFETY MANAGEMENT IMPLEMENTATION FRAMEWORK

NSOUNISUSHISYINNISADIUUaonNNY

As part of the PTTGC PSM 5 years Roadmap (2017-2021), PTTGC has implemented five steps of the Safety Management Implementation

Framework to strengthen Safety leadership in the organization, which has led to the development of effective safety culture and

safety management system. In 2017, PTTGC has launched the Inspirational Leadership Program and has planned to develop following

systems: Investigation, Field Risk Assessment, Management of Change for Personnel Program in 2018, and Process Safety Information

& Process Hazard Analysis in 2019.
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INSPIRATIONAL LEADERSHIP PROGRAM
Insunsyunnasiuissuunalelrygou

To encourage executives to become role models in safety operations, while promoting effective process safety, the Inspirational
Leadership Program has been initiated. Executives participated in the program has gained knowledge and understanding in risks in
the production process, which are then used to establish risk control measures, and consequently lead to an effective Process Safety
Management. PTTGC targeted a 90 percent of the executives to participate in the program. In 2017, the total number of executives
that participated in the program was 52 persons or equivalent to 92 percent.
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Besides the collaboration program with DuPont as  48A21nlATINITANMUITINAY DuPont U196 ULE"D

mentioned above, PTTGC has planned additional safety
programs to strengthen process safety for its employees
and contractors, for example, the Safety Stand Down
Day Program, and the Contractor SHE Management Plan.
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%11 SHE (Contractor SHE Management) Ludu

SAFETY STAND DOWN DAY PROGRAM
InsunNs SAFETY STAND DOWN DAY

In 2016, there was several plant shutdowns and turnarounds, which resulted in an increase of the injury rate of employees and
contractors. Therefore, PTTGC arranged the Safety Stand Down Day Program to reduce operational accidents. The objective was for
executives to demonstrate their responsibility in accident prevention within the operation areas, communicate safety performance of
the second half of 2017 to raise awareness of employees and contractors and safety commitment to prevent operational accident,
which will finally lead to the Zero Accident Organization. The Safety Stand Down Day Program has been organized on the same day
and time throughout the PTTGC Group.
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CONTRACTOR SHE MANAGEMENT PROGRAM
[nsuN1s CONTRACTOR SHE MANAGEMENT

PTTGC has two types of Contractor SSHE Management Program, 1) Management plan for normal period and 2) Management plan
for turnaround period. These management programs have been implemented according to the established guidelines and procedures,
including contractor selection process, work preparation, performance monitoring during operations, and evaluation process for
improvement. The objective of these programs is to maximize safety operation. The program covers the environmental aspect by
using the Green Turnaround procedure to reduce impact on the environmental and surrounding communities.
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From the implementation of various Process Safety 13 HUIATINITANUURDAAUAUNTZUIUNITHAR

Programs in the past five years, PTTGC has been able  #119 % Tuszee 5 Uinusn dowaliuseme duwiliunis
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to reduce trend of accidents and will achieve its target LﬂmqummaaﬂaﬁLLaﬂna"%UiiqLf]’mmaﬁﬁ]mﬂuax‘lﬁﬂi

set for 2020 to become the Zero Accident Organization. %Uiﬂﬂmﬂqﬁﬁ b16) #1380 Zero Accident Organizations
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PROCESS SAFETY PERFORMANCE
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PERSONAL SAFETY

In order to prevent injuries and accidents at work,
PTTGC strives to strengthen a safety culture within the
organization by raising the awareness of all employees
and contractors to understand and realize the
importance of safety operations. To uphold a strong
and sustainable safety culture throughout the
organization, PTTGC has continuously encouraged
employees and contractors to participate in various
safety programs and has promoted safety leadership of
the executives at each level through the Management
Safety Leadership Commitment Policy.

B-CARES SAFETY CULTURE
druusssunouUaonny B-CARES

Target for 2020
five year target
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The purpose of B-CAREs safety culture is to encourage all employees to perform a safety behavior, such as ability to identify the
associated risks, find preventive measure, correct, and immediately stop the work if such operation is unsafe.

TausssuanuUasnsdy B-CAREs souiuldninomuynauiingfinssunisviuegsdaends a1snsossyansdasiiioades wieuns
ansadiiunistostu uily wasvganisvieulunsdnlivasaduyiuf

“ Safety Behavior, Caring Each Other, Stop if Unsafe ”

Safety Behavior Safety Care

Stands for safety behavior in the workplace.
Employees and contractors at all levels must
strictly comply with the rules and the safety
requirement.

Is a safety concern in:

1) Caring for Yourself: To promote the process of
“Think Before Act”, contemplating about the work
and possible associated risk or accident

2) Caring the Colleagues: To promote the process of
“Friends Help Friends”, to warn and take care of
colleagues to stay safe

i
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Stands for Stop if Unsafe. PTTGC authorizes
everyone (employees and contractors) to stop
the work, if such operation is unsafe or may affect
the environment. Before resuming the work, the
conditions shall be managed or mitigated until

it is safe.

3) Caring for Company: To encourage everyone
to prevent incident in process safety

$189IUAIGIGUIVUYSTUANAS Us:91T 2560
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To achieve the target of being the Zero Accident
Organization, in 2017 PTTGC has initiated several safety
programs, including 2017 SSHE Culture Survey Program,
PTTGC Safety Short Film Program, Safety Focus
Proactive Program, Health Pre-screening Program,
Hand Injuries Awareness Program, etc.

v !
=1 S

viedl 1ielWussqLdmunnsidussdnsiiusiaain
guRie Tul 2560 U5 LadnrinlasanissnuaIu
Uaendunanglasonis 817 SSHE Culture Survey 2017
1A59M15 PTTGC Safety Short Film 1a59n133{9a319many
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2017 SSHE CULTURE SURVEY PROGRAM

SSHE CULTURE SURVEY 2017

PTTGC conducted the safety culture survey throughout the organization to analyze direction for safety culture improvement, which

finally will lead to the Zero Accident Organization. The survey covered all levels of employees and executives from each function.
Results of the survey in 2017 revealed that PTTGC has a level of safety culture at 4.0, which increased from 2015. The result represented

that PTTGC’s employees and executives have become more aware of the safety operation.

U3 Sruuud I TanassAuTnusssuaNUaenfuvuesing Wellassdimuwinvonssauinusssuaulaoniy suilug
nsduesAnsNusmInnIsuIaliuuagURme Feldiinveuaseunguniineuynssdu sauivuinisvesmnuiieeu Metannya
MaviuuudTRiul 2560 wud UEnY fiszduvesimmusssuanulasnivegi 4.0 Fouduainiiel 2558 wanvliduiiwineuuas

Jusmsvesuiuny fanusseninluduanudaendufiiiasnngy

Now
we are
here !

REACTIVE

we have an accident

PATHOLOGICAL
Who cares as long as we’re not caught

SAFETY FOCUS PROACTIVE PROGRAM
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3.75 CALCULATIVE
We have systems in place to manage all hazards

Safety is important, we do a lot every time

GENERATIVE (High Reliability Orgs)
HSE is how we do business round here

4.0 PROACTIVE
Safety leadership and values drives
continuous improvement

PTTGC encourages its employees and contractors to contribute to the safety with the following |mp|ementat|on approaches:
vsoe doasulvininounasy mummumusm‘iumimLLammUaamm Tnofiuuanesiiiunig m\m

Encourages everyone to participate in the
safety responsibility according to his/her role and
has a common understanding of the working procedure.
IWVIﬂﬂUNﬁ’JUi’JNTMm‘SﬂLLaﬂ’J’lJJUﬂEJG]J’]EJ
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Encourages everyone to seriously focus on the
work associated with proactive risk and has
knowledge of risk prevention.
Tmnauanansaliiaeuisinnmduadesn
981993999 LLauummﬂumsi’Ja\mummLatm

TARGET FOR 2020

0f

ACCIDENT -l
TOWARD
ZERO ACCIDENT
ORGANIZATION

Promotes supervisor’s understanding of the
risks and always stay on site.
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Eliminate the culture of blame and establish
a culture of care for safety behavior.
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PTTGC SAFETY SHORT FILM 2017 PROGRAM
IAsunsus:Nonlyunun / NawaunsauntundIuUaonngy

PTTGC organized a short films contest on safety in the following five main topics: 1) B-CAREs, 2) Line of Fire, 3) Operational Discipline,
4) Safety Inspiration Leadership, and 5) Office Safety. The purpose was to create safety awareness and understanding for participants,
to emphasize safety culture to executives, employees as well as their families, and to promote and encourage safety awareness
within the organization. Moreover, this was a continuous safety campaign for employees and persons who watched short films. More
than 350 employees from 12 different departments participated in this program and 47 short films were published on the PTTGC
Facebook Fanpage with more than 3,000 followers.

Usdnd Saldfinisusenanlaan / ameussdusuemnuvaende neld 5 sadendn 1dud 1) B-CARES 2) Line of Fire 3) Operational
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More information can be found at: https.//www.facebook.com/GCSSF2017
FnmusigasidgaAuANlanN https:,//www.facebook.com/GCSSF2017

HEALTH PRE-SCREENING PROGRAM
[nsunN1s HEALTH PRE-SCREENING

PTTGC does not only promote a good health of its employees, but also reach out to contractors working in the area. Contractors
are randomly selected to measure blood pressure prior to work to prevent accidents during the work. If the blood pressure level of
a contractor is higher than 140/90 mm.hg , the contractor will not be permitted to enter the working area. If the blood pressure level
of the contractor remain high after repeated examination, the contractor will be sent to a hospital to get a health check and medical
diagnosis. The results will then be discussed with the supervisor of the contractor for the consideration of working with constraints

Uiy Liiggusddoadugunweunsiovesniineuwini Sevsienisguaionguiiumsnidanvironuluiud Teesiauvisnnsnisdy
arinAnssugsusmntowdwineulunuiui i weleviunisfiegUfimalussninensuudfon Taowmnasianugsuimnig

AINAUGINT 140/90 sis.Uson azlalldsuenadliidinuiiufifen mngFumndeiianusugoieldsunisnsiag azdesdnuunng
filsaneuaiensagunmuasifidulsn wastmandunniansandnasafienidesauiuiminulasiansaniiitnusuuidednin

HAND INJURIES AWARENESS PROGRAM
IAsun1sSnuio

In 2016, majority of injuries at work were hand and finger injuries, which were accounted up to 55 percent of total injuries at work.
Therefore, PTTGC has launched the Hand Injuries Awareness Program to identify risk of hand and finger injuries in the manufacturing
process, and identify measures to prevent and reduce a potential injury. With the execution of risk identification and preventive
measure, the rate of hand and finger injuries in 2017 was decreased by 72 percent compared to 2016’s rate.

ovanuanssnidueuiul 2559 wandlifiuiinsuiaduanmsieudninaiinannsuinduiifewasin deRndusevas 55
ya9nsuIaduionan fedu uitny Sedavinlasenisdnyfietuiiestyanuidslunisuinduiifiouaziaainnsufoieu
Tunseuaumsndn nfeuiomuuinisdlesiuuazannisuiaduiionaiintu elull 2560 nut dasmsuiaduitfionasianassesas
72 a1nt 2559

LEARN FROM UNDERSTAND ) CONTROL ) IMPLEMENT
EXPERIENCE RISK RISK & REPORT

1. Lesson learned 2. Discuss Potential Risk that 3. Determind Proactive Plan 4. Implement according to plan
Recordable Hand Injury might Lead to Hand Injury to prevent Hand Injury and prepare performance report
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As a result of working on safety basis and the
participation in safety program of executives, employees
of all levels, and contractors, PTTGC’s safety performance
in the past year has improved when compared to 2016.

LOST TIME INJURY FREQUENCY RATE (LTIFR) AND TOTAL RECORDABLE
INJURY RATE (TRIR)
MNSINISUNIAITUIINNISHWIUTIVUKERAIIU 13:9MSINISUIAITUIINNISHNIU

PTTGC has set safety performance indicators, which are LTIFR and TRIR, for its employees and contractors. The statistical values of
these two indicators are likely to be decreased. In 2017, the LTIFR value is 0.13, decreasing from 2016 by 19 percent, and the TRIR
value is 0.35 decreasing from 2016 by 62 percent.

v 2,
v Ao &

U3 ldimueddiananiseiueuiiuansdasnsie ldwn LTIFR uag TRIR dmsurtsninouuasdiumsn Geadifveesiiinme
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LOST TIME INJURY FREQUENCY RATE (LTIFR)
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LTIFR of Employees (Cases per 1 Million Manhours)

!l 038 I @ @
’ 012 018

Target Target
2015 2016 2017 for2017  for2018

LTIFR of Contractors (Cases per 1 Million Manhours) Contractors

Employees

2014

TOTAL RACORDABLE INJURY RATE (TRIR)
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Target
for 2017

Target
for 2018

<

Employees

2016 2017

LTIFR of Employees (Cases per 1 Million Manhours)

l 091 @ e
0.52 l

0.37 0.31 Target Target
2015 2016 2017 for 2017 for 2018

LTIFR of Contractors (Cases per 1 Million Manhours)

2014

Contractors

In addition, PTTGC values an importance of both
physical and mental health of employees. PTTGC has
conducted the Health Risk Assessment to prevent
potential risks posting harmful health or occupational
health illness. PTTGC also provides a healthcare plan
for employees starting on their first working day, an
annual health check program to monitor the health of
employees on a regular basis, and a health check
according to the risk factors of each employee group.
In 2017, PTTGC has included colorectal cancer
examination into the annual health check program to
cover all diseases that might developed from routine
lifestyle or working life, which will further promote
employees well-being. More information can be found
in the section of Employee Well-being.

wonand usun SeldanudrAyduguainnisuas
a%mwi%axﬁwummIﬂﬂammmﬁﬂ'ﬁ%uummLammu
quam (Health Risk Assessment) elouiunnuLdny
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Tuhdenmifueyfifvesniineu (Employee Well-being)
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FINANCIAL HIGHLIGHTS

L]

® Sales Revenue
Unit: Million THB

Year 2016

@® Sales Revenue of Main Products

Breakdown by Geography Year 2017

3% 2%

G

® Adjusted EBITDA"
Breakdown by Business
Year 2017 : 60,622 Million THB

® EBITDA & Adjusted EBITDA”
Unit: Million THB

63,480 60,622

436,745

Year 2017

@ Sales Revenue Breakdown by Business
Year 2017: 436,745 Million THB

[»)

4%

Thailand
China

AEC

Asia

(Excluding AEC, China
& Thailand)

Others

5% 1%

4

Refinery & Shared Facilities
Aromatics

Olefins and Derivatives
Green Chemicals

Performance Materials
and Chemicals

Other

@® Net profit

39,298

25,602

49.738 B II
Year 2016 2017 Year 2016 2017
B EBITDA B Adjusted EBITDA™ [ Net Profit Earning Per Share
(Million THB) (Baht/Share)

$109IUA2WGIBUIVUYSNUINTS Us:91T 2560
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Statement of Financial Position (Unit : Million THB) 2015@ 2016®@ 2017
Total Assets 398,152 413,513 434,964
Cash and Cash Equivalents + Short-term Investment 49,594 46,889 55,050
Current Assets 70,209 82,280 85,688
Property, Plant and Equipment 222,594 223,992 219,689
Non-current Assets 55,755 60,352 74,537
Total Liabilities 145,250 146,500 154,700
Loan 107,022 97,115 97,813
Other Liabilities 38,228 49,385 56,887
Total Equity 252,902 267,013 280,264

Statement of Financial Position 2016% 2017
Current Ratio (times) 2.37 2.33
EBITDA to Tatal Revenues (%) 14.12 14.53
Net Profit on Total Revenues (%) 7.27 9.00
Return on Total Assets (%) 8.99 11.77
Return on Equity (%) 10.72 15.09
Interest Bearing Debt to Equity (times) 0.36 0.35
Net Interest Bearing Debt to Equity (times) 0.19 0.15
Net Interest Bearing Debt to EBITDA (times) 1.01 0.67

Dividend Paid (Baht/Share)

Earning per Share

Dividend Payout Ratio

0
Year 15t Half 2" Half Full year I (%)
20179 175 250 1 425 8.79 49%
2016 105 180 | 285 5.74 50%
2015 | 150 130 280 455 61%
Remarks

a

@
€)

Adjusted EBITDA refers to EBITDA excluding impact of inventory value (excludes Inventory)
Restatement to include Assets injection of 6 companies, retrospect to January 1%, 2016

The Board of Directors at its meeting No. 2/2018 held on February 19', 2018 has approved the proposal to propose at the 2018 Annual General
Meeting of Shareholders to consider and approve on the dividend payment for the year 2017 operating performance of Baht 4.25 per share or 49% of

net profit, of which Baht 1.75 per share was paid as an interim dividend on September 18", 2017. The final dividend payment will be Baht 2.50 per
share, but the right to receive dividend is subject to the approval of Shareholders at the 2018 Annual General Meeting.

For more information can be found in Annual Report 2017
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63,480 60,622
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JUIEAIFIUNISIU (KUY : &9Uunn) 2558? 25592 2560

dunSwesou 398,152 413,513 434,964
LauﬂﬂLLﬁZ‘J’]?JﬂﬁLﬁ?JULW]LGUﬁG]LLaZLGuaGVJU’i?JEJZgu 49,594 46,889 55,050
Aundndvguiuudu o 70,209 82,280 85,688
fifuemsuazgunsnl 222,594 223,992 219,689
Aundndlaivsuiioy 55.755 60,352 74,537
Hﬁ_USOU 145,250 146,500 154,700
wilaufifinszaendy 107,022 97,115 97,813
wﬁﬁué‘u 38,228 49,385 56,887
douveuyiioAu 252,902 267,013 280,264
dms1dounNIsiiu 2559 2560
gnI1EdANINAGDY (1117) 2.37 2.33
gm51d71 EBITDA slesnulaannniseny (5euay) 14.12 14.53
gnsndilsgndreseldainnisue (evas) 7.27 9.00
daTdunanaulnuseduning (Sevaz) 8.99 11.77
sndIUNanauuNURdINYeIH el (Sauas) 10.72 15.09
é’mwmwﬁﬁuﬁﬁmﬁmaﬂLﬁaﬁiamumaaéﬁaﬁu (1) 0.36 035
Famdmvilauiiinnszronidugnasediuvosdiodu (wi) 0.19 0.15
5m'§ﬂahwﬁﬁuﬁﬁﬂﬁmaﬂLﬁﬂqw%ﬁa EBITDA (1) 1.01 0.67
dnsnsTreuduwa (UIn/Au) finlsgns dnsnsdreiiuduua
U Adudisn A3uUnaY G (LIN/AY) siorinlsgns (%)

2560 1.75 2.50 4.25 8.79 49%

2559 1.05 1.80 2.85 5.74 50%

2558 1.50 1.30 2.80 4.55 61%

KUYIKA:

O Adjusted EBITDA #e EBITDA filalsaamansznuainyamafeniisiy

@ gyusuugsasiouinistorulu 6 ustn Tasusuugsdoundodoustiud 1 unsiau 2559

© fiuszguanznssumsuiine afedl 2/2561 ifleuil 19 quamiug 2561 TafuAviuseuThiaueiiusyuansinyffeduusednd 2561 WleRarsaneysii
Paiuiiunadmsunansandunul 2560 vevuiuns Tudnsiuas 4.25 v vieAndudndiudszanasesas 49 vevilsgninuounisiusind 2560

% s

viofl 1leTufl 18 Mugneu 2560 vEMY Iadraiutunasenimaluundsludnaiuas 1.75 vm wazasdrwdudunaningaviheludnsiuas 2.50 vm
i

il andlunissuuiiumadonandeianuliniueusuniagldfunseysifoniivssyuadydieuuseand 2561

dmsudeyaiiuiin aunsagléifisaeuuszand 2560
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UNITED NATIONS GLOBAL COMPACT:
COMMUNICATION ON PROGRESS FOR THE LEAD LEVEL

KA
Sy,

e"* United Nations Global Compact

W SFFOAT

PRINCIPLES OF ADVANCE PROGRAM

1. The COP describes mainstreaming into corporate functions and
business units

2. The COP describes value chain implementation

3. The COP describes robust commitments, strategies or policies
in the area of human rights

4. The COP describes effective management systems to integrate
the human rights principles

5. The COP describes effective monitoring and evaluation mechanisms
of human rights integration

6. The COP describes robust commitments, strategies or policies
in the area of labor

7. The COP describes effective management systems to integrate
the labor principles

8. The COP describes effective monitoring and evaluation mechanisms
of labor principles integration

9. The COP describes robust commitments, strategies or policies
in the area of environmental stewardship

10. The COP describes effective management systems to integrate
the environmental principles

11. The COP describes effective monitoring and evaluation mechanisms
for environmental stewardship

12. The COP describes robust commitments, strategies or policies
in the area of anti-corruption

13. The COP describes effective management systems to integrate
the anti-corruption principle

14. The COP describes effective monitoring and evaluation mechanisms
for the integration of anti-corruption

15. The COP describes core business contributions to UN Goals and issues
16. The COP describes strategic social investments and philanthropy
17. The COP describes advocacy and public policy engagement

18. The COP describes partnerships and collective action

19. The COP describes CEO commitment and leadership
20. The COP describes Board adoption and oversight

21. The COP describes stakeholder engagement

180 $189IUASWEIGUIVUYSTUINTS Us:910 2560
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18-21, 24-25, 30-33, 40-41, 46-174

26-27, 42-43, 100-108, 145-149
30-33, 46-61, 100-108

30-33, 48, 53-61, 100-108, 145-149
30-33, 60-61, 107-108, 141-142, 146-149
30-33, 100-108, 162-165

30-33, 60-61, 107-108, 146-149, 162-165
30-33, 146-149, 162-165

18-21, 24-25, 42-43, 74-79, 125, 131-132
62-68, 74-79, 80-82, 88, 91, 93-94, 95-98,
131-139

30-33, 64-68, 70-73, 74-99, 105-107
30-33, 46-61

30-33, 46-48, 53-61, 145

30-33, 46-61, 141-144, 145-147, 149

10-11, 14-17, 18-21, 24-25, 40-43, 80-81
109-116 :
10-11, 18-21, 30-33, 80-81, 85-86, 94-95, 137

30-33, 34-35, 98-99, 109-116, 129, 140-144, '
145-149 :

18-21
46-52
30-33
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GRI CONTENT INDEX
General Standard Disclosures

kK
GENERAL i
STANDARD PAGE  OMISSIONS AEELEFTA\‘,\%E
DISCLOSURES :

GRI 102-3 10-11, Back cover
CGRITOZ4 #2582
RIS 0
CGRITOZ6 45,2429
GR\1027 77777777777777777777 4-5, 25, 28-29, http://www.pttgcgroup.com/en/sustainability/reporting-center,/sustainability-

performance-data

GRHOZS 77777777777777777777 http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance-data ‘
GRI029 262714519
CGRIT0210
CGRIIOZTT
GRHOZWZ rrrrrrrrrrrrrrrr 11, 62, 70, 76-77, 80-82, 85-86, 91, 93-94, 95, 100-101, 109, 117, 129, 131, 137, 139, 149, 162,

166-167

| 49-50, http://www.pttgcgroup.com/en/about/organizational-structure-executive-team, http://
www.pttgcgroup.com/en/directors/board-of-directors

GRI 102-20 62-64, http://www.pttgcgroup.com/en/directors/board-of-directors

CoR0222 AR 2017 page 7481 (PTTGC Board of Director), http://wwwpttgcgioup.com/en/about/
organizational-structure-executive-team

CGRII0223 18-21, hittpy/,/www pttgcgroup.com/en/about/organizational-structure-executive-team,
GR\10224 7777777777777777777 49-50, PTTGC Corporate Governance & Business Code of Conduct Handbook
GRS PTTGC Corporate Governance & Business Code of Conduct Handbook
GRHOZZé 7777777777777777777 http://www.pttgcgroup.com/en/about/roles-duties-and-responsibilities-of-the-board-of-directors
o2

51, AR 2017 page 74-81 (PTTGC Board of Director)

GRI 102-29
GRI0230 62-64, 7071
CGRI0231 e 707
GRHOZ32 7777777777777777777 49-50, http://www.pttgcgroup.com/en/sustainability/sustainability-practices
CGRI0235 51, hitpy//wwiwpttgegroup.com/en/sustainabilty/sustainabilty-practices/economic/
management-excellence
CoRIT0236 51, hittp://wwawpttgcgroup.com/en/sustainabilty/sustainabilty-practices/economic/

i management-excellence, AR 2017 Page 114-119
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GENERAL

DISCLOSURES
GRI 102-37 http://www.pttgcgroup.com/en/sustainability/sustainability-practices/economic/management- |

| excellence, AR 2017 Page 114-119

(page LRQA
assurance)

! Reporting on this indicator is not applicable because PTTGC does not have trade union.
 PTTGC respects and fully supports the rights of employee in freedom of association in
i accordance with laws.

(page LRQA
assurance)

v
(page LRQA
assurance)

(page LRQA
assurance)

assurance)

v
(page LROA
assurance)

(page LRQA
assurance)

v

(page LRQA
OO S S assuance)
| GRI 10249 v
: (page LRQA
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, assuance)
| GRI 102-50 -
| GRI 102-51

| GRI 102-52

10-11, This report has been prepared in accordance with the GRI Standard: Core option

10-11, GRI Content Index

1 10-11, GRI Content Index

: GRI 201: ECONOMIC PERFORMANCE 2016

| 62-64, 80-81, 109-110, 117, 121-123, 131

62-64, 80-81, 109-110, 117, 121-123, 131, http://www.pttgcgroup.com/en/sustainability,/
| reporting-center/sustainability-performance-data

! GRI 201-1 (OGSD) | 4-5, 42-43, 114, 118-119, 122-130, 134-136, http://www.pttgcgroup.com/en/sustainability/
: | reporting-center/sustainability-performance-data

| GRI 201-2 (OGSD)

109-110, 117, 121-123, 131, http://www.pttgcgroup.com/en/sustainability/reporting-center/
sustainability-performance-data

" GRI 203-1 (OGSD)

L 109-116, 117-119, 121-139

| GRI 203-2 (OGSD)

j GRI 204: PROCUREMENT PRACTICES 2016

: GRI 204-1 http://wwuw.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance-data |
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GENERAL
STANDARD
DISCLOSURES

EXTERNAL
ASSURANCE

PAGE ~ OMISSIONS

54, 56, 59, 60, 61

GRI 205-2 | 57-59, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-
. performance-data
GRI 205-3 61, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance-

GRI 302: ENERGY 2016

| GRI103-1 (OGSD)

GRI 302-1 | 82, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance- | |
: | data : : (page LRQA
; ; assurance)

GRI 302-2 | http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance-data |
: : (page LRQA
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, assunce) i
GRI 302-3 (OGSD) | 82, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance- v
| data (page LRQA
777777777777777777777777777777777777 assurance)
GRI 302-4 | 83, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance- -
| data
GRI 302-5 . Not applicable to PTTGC : -

. Not Applicable
! due to the nature of
business

| http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance-data |

GRI 303-1 (OGSD) i 99, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance- | - | v
; | data | | (page LRQA
: : assurance)

GRI 303-3 i 97, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance- | | v
| data | | (page LRQA
: : : assurance)

' 37,80, 88

80-82, 87, 88, 90

80-82, 87, 88, 90

87 , http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance-
. data :

87, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance-
i data

| 87, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance-
| data (page LRQA

assurance)

GRI 305-4 (OGSD) | 82, http://www.pttgcgroup.com/en/sustainability/reporting-center,/sustainability-performance- v

' data (page LRQA

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, assurance)

GRI 305-5 (OGSD) | 85, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance- v

! data (page LROA

7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 assurance)
GRI 305-7 (OGSD) I 90, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance- | - : v

' data : : (page LRQA

assurance)
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GENERAL :
STANDARD : PAGE
DISCLOSURES

EXTERNAL

OMISSIONS ASSURANCE

' GRI 103-1 (OGSD)

1, 93, http://www.pttgcgroup.col
| performance-data

| GRI 1033 (OGSD)

i GRI 103-2 (OGSD)

| http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance-data |
: : (page LRQA
assurance)

GRI 306-2 ! 93, http://www.pttgcgroup.com/en/sustainability/reporting-center,/sustainability-performance- v
| | data (page LRQA
assurance)

GRI 306-3 106, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance- |

: http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance-data

| G4-0G6 (0GSD)

GRI 307: ENVIRONMENTAL COMPLIANCE 2016

| GRI 1031 (OGSD) | 37,5355, 7677

| 5355, 76-77

| GRI 103-2 (OGSD)

61, 76-77, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-
| performance-data

: GRI 308: SUPPLIER ENVIRONMENTAL ASSESSMENT 2016

| 145, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance-
i data

145-146, http://www.pttgcgroup.com/en/sustainability/reporting-center,/sustainability-
. performance-data

GRI 401: EMPLOYMENT 2016

| GRI 308-1

| GRI 1031 (OGSD) |39, 151-152, 162

| 151-152, 162, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-
performance-data

| GRI 1033 (OGSD)

153-156, 161, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-
. performance-data

| GRI 1032 (OGSD)

GRI 401-2 156-165, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-
performance-data
GRI 401-3 http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance-data | -

: GRI 403: OCCUPATIONAL HEALTH AND SAFETY 2016

139, 166, 170

GRI 103-2 (OGSD) | 166, 170, Ihttp://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-
: i performance-data
| GRI 1033 (OGSD) | 166,170 -

| GRI 403-1 | http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance-data
GRI 403-2 (OGSD) i 171, 173-174, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-
i | performance-data (page LRQA
: assurance)
Reporting on this indicator -

| GRI 403-4 | Not applicable

: : " is not applicable as PTTGC !

| does not have trade unions. |

! PTTGC fully supports health:

| and safety programs as |

H&S of our employees is
our first priority.

' GRI 103-1 (OGSD)

| GRI 1032 (OGSD) | 151152, hitp://www.pttgegroup.com/en/sustainability/reporting-center/sustainabilty- -

: . performance-data

GRIOI3IOGSD) sMS -
;5‘2, http://www.pltgegroup.com/en/sustainability/reporting-center/sustainabillty-performance- | S
i data

?GR\ 404-2 ‘ T -

: GRI 404-3 hitps//www pttgcgroup.com/ en/ sustainablty/reporting center/sustainablly-performance-data -
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DISCLOSURES

PAGE ~ OMISSIONS

100, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance-
data

|49, 101-108, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-
. performance-data

| http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance-data |

100, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance-
data

1 101-108, http://www.pttgcgroup.com/en/sustainability/reporting-center,/sustainability-
| performance-data

100, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance-
data

101-108, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-
. performance-data

100, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance-
data

GRI 412-1 i 101-108, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-
performance-data
GRI 412-2 103, 108, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-

performance-data

! GRI 4131 | http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance-data | 100% operation in Ray- |
| | ong implemented local

| community engagement |

¢ impact assessment and !

development plan

GRI 414-1 145-146, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-
: | performance-data

GRI 415-1 | http://www.pttgcgroup.com/en/sustainability/sustainability-practices/economic/organization- -
: | contributions :

$189IUAGIGUILUYSTUINTS Us:91T 2560
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GENERAL :
STANDARD PAGE ~ OMISSIONS Alé)guEF?/i\lr\%E
DISCLOSURES % %

© GRI 103-1 (OGSD)

! GRI 103-2 (OGSD) 53-55, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-

| performance-data

| GRI 1033 (OGSD)

GRI 419-1 61, http://www.pttgcgroup.com/en/sustainability/reporting-center/sustainability-performance- There is no monetary

| data i value of significant fines |
| ! and non-monetary sanc- |
| tions for non-compliance |
i with laws and regulations !
: : in 2017.

| 166-168, http://www.pttgcgroup.com/en/sustainability/reporting-center,/sustainability-
. performance-data

| GRI 1033 (OGSD)

| G4-0G13 (OGSD)
Note:

« This report is included external verification on Limited Assurance (GRI Standards, in compliance with the Core option)

+ OGSD = Oil and Gas Sector Disclosure

« ¥ =Received external assurance

. - = No external assurance
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Lloyd’s Reqister
LRQA

LRQA Assurance Statement
Relating to PTT Global Chemical Public Company Limited’s Sustainability

Report for the calendar year 2017

This Assurance Statement has been prepared for PTT Global Chemical Public Company Limited in accordance
with our contract but is intended for the readers of this Report.

Terms of Engagement

Lloyd’s Register Quality Assurance Ltd. (LRQA) was commissioned by PTT Global Chemical Public Company
Limited (PTTGC) to provide independent assurance on its Sustainability Report for the calendar year 2017 (“the
Report”) against the assurance criteria below to a limited level of assurance and at the materiality of the
professional judgement of the verifier using LRQA’s verification approach. LRQA'’s verification approach is based
on current best practice and uses the principles of AA1000AS (2008) - Inclusivity, Materiality, Responsiveness and
Reliability of performance data and processes defined in ISAE3000.

Our assurance engagement covered PTTGC’s operations and activities in Thailand, including its subsidiary

companies where PTTGC holds more than 50% of share capital, and specifically the following requirements:

»  Confirming that the Report is in accordance with the:

- GRI Standard; core option
- GRI Oil and Gas Sector Supplement

* Reviewing the integrity of PTTGC’s Mechanisms for advice and concerns about ethics (GRI 102-17)

* Evaluating the reliability of data and information for selected specific standard disclosures:
Energy consumption within the organization (GRI 302-1); Total energy consumption outside the
organization (GRI 302-2); Energy intensity (GRI 302-3), Total water withdrawal by source as water
consumption (GRI 303-1; Percentage and total water recycled & reused (GRI 303-3); SOx, NOx and
other significant air emission (GRI 305-7); Total water discharge by quality and destination (GRI 306-1);
Total weight of waste by type and disposal method (GRI 306-2); and Type of injury and rates of injury as
LTIFR, occupational diseases, lost days, and absenteeism and total number of work-related fatalities
(GRI 403-2)

Our assurance engagement excluded the data and information of PTTGC’s operations and activities outside of
Thailand.

LRQA'’s responsibility is only to PTTGC. LRQA disclaims any liability or responsibility to others as explained in the
end footnote. PTTGC’s responsibility is for collecting, aggregating, analysing and presenting all the data and
information within the Report and for maintaining effective internal controls over the systems from which the
Report is derived. Ultimately, the Report has been approved by, and remains the responsibility of PTTGC.

LRQA’s Opinion

Based on LRQA'’s approach nothing has come to our attention that would cause us to believe that PTTGC has not:
*  Met the requirements above

» Disclosed reliable performance data and information for the selected specific standard disclosures

« Deployed robust and confidential Mechanisms for advice and concerns about ethics

»  Covered all the issues that are important to the stakeholders and readers of this Report.

The opinion expressed is formed on the basis of a limited level of assurance and at the materiality of the
professional judgement of the Verifier.

Note: The extent of evidence-gathering for a limited assurance engagement is less than for a reasonable assurance engagement.
Limited assurance engagements focus on aggregated data rather than physically checking source data at sites.

LRQA’s Approach

LRQA'’s assurance engagements are carried out in accordance with LRQA’s Report Verification procedure. The

following tasks though were undertaken as part of the evidence gathering process for this assurance engagement:

* Assessing PTTGC'’s approach to stakeholder engagement to confirm that issues raised by stakeholders were
captured correctly. We did this by reviewing documents and associated records.

* Reviewing PTTGC'’s process for identifying and determining material issues to confirm that the right issues
were included in their Report and updated overtime. We did this by benchmarking reports written by PTTGC
and its peers to ensure that sector specific issues were included for comparability.

We also tested the filters used in determining material issues to evaluate whether PTTGC makes informed
business decisions that may create opportunities which contribute towards sustainable development.

This document is subject to the provision on page 2.
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Lloyd's Register
LRQA

* Auditing PTTGC’s data management systems to confirm that there were no significant errors, omissions or
mis-statements in the Report. We did this by reviewing the effectiveness of data handling process, and
systems, including those for internal verification. We also spoke with key people in various facilities
responsible for compiling the data and drafting the Report.

» Visiting the Olefins business unit of PTTGC3, Aromatic business unit of PTTGC5, Refinery business unit
of PTTGC6 and Subsidiary operations (TOC Glycol Co., Ltd., PTT Phenol Co., Ltd and Thai Tank
Terminal Co., Ltd) in Rayong to sample evidence for the selected specific standard disclosures to confirm its
reliability.

Note: LR¥2A did not verify the data back to its original sources, nor did it assess the accuracy and completeness of the data
reported by individual locations.

Observations

Further observations and findings, made during the assurance engagement, are:

«  Stakeholder Inclusivity:
We are not aware of any key stakeholder groups that have been excluded from PTTGC’s stakeholder
engagement process. However, we believe that future Reports should further explain the development of
PTTGC’s engagement process; which is to move from just an internal advisory panel to a full dialogue practice
with all stakeholder groups.

*  Materiality:
We are not aware of any material aspects concerning PTTGC’s sustainability performance that have been
excluded from the Report. PTTGC has processes for identifying and determining their material aspects; the
evaluation process considers factors such as stakeholder concerns, business risk, legal compliance and
issues addressed by peers.

* Responsiveness:
PTTGC and its subsidiaries have processes for responding to various stakeholder groups. We believe that
these communication processes are effective in explaining PTTGC’s aim in contributing towards sustainable
development as we found nothing that would cause us to contradict this conclusion.

* Reliability:
PTTGC's uses a well-defined, centralized, system to collect and calculate its data and information associated
with the selected specific standard disclosures. PTTGC should maintain its own internal data verification
process to ensure the quality of its reported data and information.

LRQA’s competence and independence

LRQA ensures the selection of appropriately qualified individuals based on their qualifications, training and
experience. The outcome of all verification and certification assessments is then internally reviewed by senior
management to ensure that the approach applied is rigorous and transparent.

This verification, together with the 1ISO 14064-1 assurance engagement, and TGO TVETS (Thailand Voluntary
Emission Trading Scheme of Thailand Greenhouse Gas Management Organization (Public Organization))
assurance engagement are the only work undertaken by LRQA for PTTGC and as such does not compromise our
independence or impartiality.

Signed Dated: 1%t February 2018

ﬁmty C’IZJ»

Opart Charuratana

LRQA Lead Verifier

On behalf of Lloyd’s Register Quality Assurance Ltd.

Lloyd’s Register International (Thailand) Limited

22" Floor, Sirinrat Building, 3388/78 Rama |V Road

Klongton, Klongtoey, Bangkok 10110 THAILAND

LRQA Reference: BGK1000000133

Lloyd's Register Group Limited, its affiliates and subsidiaries, including Lloyd’s Register Quality Assurance Limited (LRQA), and their
respective officers, employees or agents are, individually and collectively, referred to in this clause as 'Lloyd's Register'. Lloyd's Register
assumes no responsibility and shall not be liable to any person for any loss, damage or expense caused by reliance on the information
or advice in this document or howsoever provided, unless that person has signed a contract with the relevant Lloyd's Register entity for
the provision of this information or advice and in that case any responsibility or liability is exclusively on the terms and conditions set out
in that contract.

The English version of this Assurance Statement is the only valid version. Lloyd’s Register Group Limited assumes no responsibility for
versions translated into other languages.

This Assurance Statement is only valid when published with the Report to which it refers. It may only be reproduced in its entirety.

Copyright © Lloyd's Register Quality Assurance Limited, 2018. A member of the Lloyd’s Register Group.
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N
® 1.62kg
Y/

1,500 hardcopies of PTT Global Chemical Public Company Limited’s Integrated
Sustainability Report 2017 were certified the carbon footprint label with the total emission
amount of 1.62 kg CO,e/report. PTTGC achieved zero greenhouse gas emission from
carbon offsetting project compensation, resulting in Thailand
Greenhouse Gas Management Organization (Public Organization) (TGO) carbon neutral
certification date March 30, 2018. This is part of PTTGC'’s efforts to demonstrate
our responsibility to the society and the environment.
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PTT Global Chemical Public Company Limited
555/1 Energy Complex, Building A, 14" - 18™ Floor,
Vibhavadi Rangsit Road, Chatuchak, Chatuchak, Bangkok 10900 Thailand
Tel : 66 (0) 2265-8400 Fax : 66 (0) 2265-8500
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This report is certified with zero greenhouse gas emission
by Thailand Greenhouse Gas Organization (Public Organization),

which is one of our environmental impact reduction goals.
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