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Over three decades, from first step to the present, Thailand Business
Council for Sustainable Development (TBCSD) are the leading businesses
on sustainable development in Thailand, including more than
45 member companies covering major industries in the country. TBCSD
declared collaboration with 5 collaborative partners, namely The
Federation of Thai Industries, The Thai Chamber of Commerce and
Board of Trade of Thailand, The Securities and Exchange Commission
of Thailand, The Stock Exchange of Thailand and Thailand Greenhouse
Gas Management Organization (Public Organization) to drive the
sustainable development of the business sector and transform toward
a low-carbon society and sustainable development.

is issue of Society journal will be a medium to present
theﬁent and k e that will benefit to TBCSD members about _
the following key issues as: articles on sustainable development of :vﬁ:";'f.
5 member organizations such as 1) Dow Thailand Group 2) Global Green § : ANy
Chemicals Public Co imited 3) Provinei ity Authority --':;-‘,.?,%:
4) PTT Exploration an ited and %
5) PTT Public Company Li . The concept o ess and 4
caring for the society of Unilever Thai Trading Limited and TBCSD 1
activities and Thai Green Label Including TBCSD member’s news ya'?
(January — April 2024). ; f
We would like to thank our members for the great cooperation j:é

jon Public

and tremendous supports on the TBCSD’s project implementation and %

activities, and would like to take this opportunity to invite Thai busine%

organizations to join TBCSD as a member to help drive sustai bl- ""’_ﬂ.-l

¥

;_,n-

environment.
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THE WAY FOR SUSTAINABILITY GG C
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Sustainability

Yearbook Member

S&P Global Corporate Sustainability
Assessment (CSA) Score 2023
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The New Chapter of GGC to be
the Sustainable Growth Business

GGC : Execution for Success
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SusTAINABLE DEVELOPMENT
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PEA Smart Plus
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ENERGYSCLIMATE SOLUTlﬂ

By : PTT Exploration and Production Public Company Limited

PTTEP

PTTEP
Ocean Data Platform

+#< Technology for Sustainable Ocean
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As most of PTT Exploration and
Production Public Company Limited
(PTTEP)’s operations are offshore, we
consider oceans as our second home
and strive to take a lead in conserving
and rehabilitating natural resources
and marine ecosystems as well as
supporting the livelihood of coastal
communities in 17 provinces in
the Gulf of Thailand (GoT) by leveraging
our strength in operational locations,

technology capabilities, and strong

collaborations and networking.

Various initiatives aiming at
safeguarding, preservation, and
protection of marine abundance
have been launched under PTTEP’s
“Ocean for Life” strategy comprising
3 workstreams:

; Sustainable Ocean-Friendly
Operation

, Sustainable Ocean Health and
Blue Carbon Solutions

, Sustainable Community around

the Ocean




We believe that marine science

data, which is currently lacking especially
those related to offshore area in
the GoT, is crucial for the conservation
of marine resources. PTTEP has then
collaborated with partners, particularly
academic institutions and government
agencies, in implementing diverse
initiatives centered around the study,
research, monitoring, and disclosure

of marine science data. It also marks

Thailand’s first use of offshore
petroleum platforms as stations for
collecting scientific and ocean health
data. The initiatives include:
Telemetry marine monitoring
stations at PTTEP’s offshore petroleum
platforms located in the GoT
operate to measure and provide
the monitoring data based on
the configured time setting, including
meteorological parameters, such as
wind speed and direction, and
air temperature; and oceanographic
parameters, such as water current
speed and direction and sea surface
temperature at various depths, up to

30 meters from the sea surface.
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Furthermore, microplastics

baseline and monitoring study has
been executed to define the marine
debris situation in the GoT, which has
been a challenge both nationally and
internationally. This project utilizes
offshore petroleum platforms as
sampling sites to collect seawater
samples for microplastic level analysis
and further identification of their type
and origin. The samples are collected
by trained PTTEP offshore staff.

In addition, with our commitment
to protect the marine biodiversity and
ecosystem, PTTEP has carried out a
project of underwater camera
installation and Artificial Intelligence
(Al) software application to identify
aquatic animals beneath offshore
petroleum platforms in the GoT.
The aim is to promote and support
national and global efforts on
aquatic species conservation and to
enhance their population and survival
rates. Currently, underwater motion
recording cameras installed on
the jacket legs of 2 of PTTEP’s offshore
petroleum platforms with Al software
assisted can identify 7 aquatic species
and 7 species of fish beneath
the offshore petroleum platform with

85 percent of confidence level.



PTTEP consider oceans as our second home

and strive to take a lead in conserving and

rehabilitating marine ecosystems.




B
To ensure sustainable ocean conservation, we strive to

enhance the efficiency and coverage of offshore petroleum
platform utilization as stations for collecting scientific and
ocean health data.

—

SCAN ME The scientific and ocean health data
are publicly available on PTTEP Ocean
Data Platform ( https://oceandata.pttep.

con/ ). The platform serves as a foundation
to support the advancement of marine
science studies and research in Thailand
and promote the effective management
of marine and coastal resources, in
alicnment with PTTEP and Thailand’s

sustainable development goals.

We would be greatly delighted for every visit and utilization of the data
from PTTEP Ocean Data Platform to further enhance the collaborative

marine conservation efforts.
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THE WAY FOR SUSTAINABILITY @
By : Dow Thailand Group ®
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circularity in Thailand

The Dow Thailand Group (Dow) joined hands with its
collaborative partners to establish Thailand’s first Plastic
Circularity Social Enterprise Model: Material Recovery Facility
(MRF) in Ban Chang, Rayong Province. Applying scientific research
and technology, the initiative intends to promote waste
segregation and optimization to increase value and revenue
for the community while enhancing recycling rates as a model
for other communities. Moreover, Dow announced collaboration
on Smart Recycling Hub: Building Ecosystem for Plastic Circularity
aiming to recover 50,000 ton/year of high-quality plastics.

Dow, a leading global materials
science company, is committed to
sustainable growth and fostering a
resilient future for the world with
expertise in science, and innovation,
and excels operation in addressing

environmental, social, and governance

priorities.
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Sustainability Targets
Carbon Reduction

1. Protect the Climate

By 3030, Dow will meduge o
it% Ml ahnual carpon l: ey
emissiony By 5 mililan e

T TonG VeI its 2020
Baveline (15% reduckion)
iy 2050, Dow intereds 15 be

commerciglize 1 million

maetris tors of circular and

. Transform the Waste

Dow is now implementing 3 key Sustainability
Targets including:

ek

E"-Ili'!'::ll_'ll Ellminating Plastic Waste

3+ Close the Loop
By 100, Do wdll tramshomm By 3035, Dow will closs
planai; wanme and other fomis @'{Q tha loop By enaling 1D0%
o migrnative fesdsiock 1o o Dow products 308 Imo

packaging spplcations obe
i or resyciable

renewale wolutions anrlly

Cartasn Nl

@ Protect the Climate:

By 2030, Dow will reduce its net
annual carbon emissions by 15%
versus its 2020 baseline and by 2050,
Dow intends to be carbon neutral.
@ Transform the Waste:

By 2030, Dow will transform
plastic waste and other forms of
alternative feedstock to commercialize
3 million metric tons of circular and
renewable solutions annually.

@ Close the Loop:

By 2035, 100% of Dow products

sold into packaging applications will

be reusable or recycle.
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With our commitment to

“transforming waste into products”
with the goal to utilize 3 million tons/
year of plastic waste and alternative
raw materials to produce recyclable
products by 2030, Dow has expanded
product portfolio to meet the fast
rising of sustainable market demand
Moreover, Dow established a
collaboration to build ecosystem for
circular economy that contributes to
a collection of used plastics for

recycling.
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In 2023, Dow collaborated with
Thailand Institute of Scientific and
Technological Research (TISTR),
Program Management Unit for
Competitiveness (PMUC), Plastics
Institute of Thailand, Ban Chang
District and Ban Chang Subdistrict
Municipality bringing innovation to
solve the community waste challenges
by initiating the first “Plastic Circularity

Community Enterprise (Material

Mandatory
PCR
Standard

Recovery Facility: MRF)” in Rayong
Province with a budget of 20 million
baht from both Dow and PMUC.
The goal is to recycle approximately
1,000 - 2,000 metric tons of waste/
year, creating added value and
generating income for the community
building up on scientific research,
technology, and innovation. This MRF
will become a model for other

communities in the future.



Moreover, Dow as one of the

founding members of the Public
Private Partnership for Sustainable
Plastic and Waste Management
(PPP Plastics) which aims to support
the implementation of Thailand
Roadmap on Plastic Waste Management
and the national agenda on BCG
Model (Bio-Circular-Green Economy
Model) announced a collaboration on
“Smart Recycling Hub”. The Smart

Recycling Hub project integrates

78

PPP Plastics’

management models/initiatives

sustainable waste

covering policy, infrastructure, innovation,
education, database, and funding
(implemented since 2018) in the
existing waste management system.
The Smart Recycling Hub project is
funded by The Alliance to End Plastic
Waste (AEPW) and PPP Plastics, of
which Dow is an active member and

leads implementation.



Goals and areas of operation of the Smart Recycling Hub project:

Target: To recover at least 50,000 tons/year of
high-quality plastic feedstock by 2026

Location: Bangkok& vicinity and 3 EEC
Provinces (Chachoengsao,

Chon Buri and Rayong)
- J
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THE WAY FOR SUSTAINABILITY

By : Global Green Chemicals Public Company Limited

The first year of GGC and the
ranking of S6P Global Corporate
Sustainability Assessment in
Chemical Industry repeat to be
an international sustainable
organization

.y Suslsinability
f\ .___,'U C Toarkook Momber

S —

Global Green Chemicals Public Company Limited
Chemicaks indusiry

Sustainability

Yearbook Member

SE&FP Global Corporate Sustainability
Assessment (CSA) Score 2023
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S&P Global Li-g Sustainable

Global Green Chemicals Public Company Limited (GGC)
has been evaluated as a global by S&P Global Corporate
Sustainability Assessment or S&P Global CSA for the first year,
which was ranked as the 5" in the Chemical Industry. Intense to
be a Global Sustainable Company, outstanding in Environment,

Social, and Governance (ESG). Towards to reduce Gre__enhoux
Gas Emissions (GHG) to Net Zero in 2050. \\

_,_,-/I’_ - — - __________:__—__———
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The New Chapter of GGC to be
the Sustainable Growth Business

GGC : Execution for Success

GGC has been evaluated as a
global by S&P Global Corporate
Sustainability Assessment or S&P
Global CSA for the first year, which was
ranked the 5" in the chemical industry
from 355 companies evaluated. Being
ranked by S&P Global this time, intense
to be a Global Sustainable Company.
GGC is dedicated to conducting

business followed ESG framework,

in 3 dimensions: Environment, Social,
and Governance. Towards to goals in
sustainable value chain business and
reduce Greenhouse Gas emissions to
Net Zero by 2050. Driving GGC to
achieve a sustainable growth according
to vision “TO BE A LEADING GREEN
CHEMICAL COMPANY BY CREATING
SUSTAINABLE VALUE”.
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than 9,400 companies in 60 industries

around the world. The Evaluation,

based on Economic, Social and

Environment Performances. The
results are sorted by Per
top score 15% organizati
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GGCis conducted the Sustainability
Implementation into business processes,
as believed its cannot separately from
each other’s. Moreover, the Sustainability

Driven will be significantly in business

\ processes followed by the Global

Trend.

GGC
for the Next Chapter

; G‘“‘”
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SusTAINABLE DEVELOPMENT

By : The Provincial Electricity Authority

becoming a sustainable energy organization, guided by
the vision of “Smart Energy for Better Life and Sustainability.”
PEA has set goals to develop smart electricity services for
better quality of life, meeting the needs of stakeholders,
promoting bio-economy, circular economy, and green economy,
and achieving sustainable development goals (SDGs) while
adhering to the principles of balancing the economy, society,
and environment. Operating in line with Environmental, Social,
and Governance (ESG) principles to enhance value and
sustainability for the organization.

2 , : : :
w PEA’s actions concerning the environmental aspect

?Resourcesandassetmanagement advanced asset management tools
PEA leverages modern technology  that maximize efficiency and utilization

to implement a comprehensive of resources across missions and
energy management and conservation  related business activities, leading to

system. This system includes reduced maintenance costs.
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% BEM: Buﬂdlng Energy Management
s PEA has used information technology (IT) to

-

v monitor the energy consumption of nationwide
branches; additionally, PEA has been analyzing and
establishing guidelines for improving and developing
energy usage to be the most cost-effective.

PEA has a material and equipment storage R
system within the warehouse utilizing RFID and
B Barcode technology:
? Helps reduce manual inventory processes and

, . = -
integrates various processes together. N
» Installation of Micro Racking shelves for convenience in categorizing e
. >
materials. i
i = | B
() Paértlapate in encounterln climate change

PEA Carbon Neutrality Roadmap

PEA actively con ributes to redu ing
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PEA realizes the impact of climate
change from operations and has
proactively reduced or eliminated
fossil fuel dependence. This initiative
involves transitioning to cleaner energy
sources and adopts digital technologies

across core and related businesses.

é Support circular economy and
environment management
PEA enhance own processes in
mission and related business with
adding new value to circular product,

emphasizing natural conservation and

Additionally, PEA actively pursues all
possibility to offset its remaining
carbon footprint. These combined
efforts strategically position PEA to
achieve Carbon Neutrality, aligning
with Thailand’s national commitment

to Net Zero Emission

maximizing the efficiency of resources
use. These actions are conducted to
uplift PEA as to be an eco-friendly
organization and has a responsibility

to stakeholders.

PEA leads the way toward Green Office.

With a consciousness of the importance
of the environment, PEA is dedicated to developing
its offices into “Green Offices,” emphasizing the
efficient and environmentally friendly use of
resources and energy. This includes promoting

&

participation in energy and resource conservation, reducing the amount of

waste and hazardous chemicals, promoting reuse, and procuring environmentally

friendly goods and services. PEA has successfully reduced greenhouse gas

emissions by more than 11,000 tons of Co,, during 2021-2023 earning

continuous recognition as a Green Office. It serves as a model for both

public and private sector organizations in environmental management.

%

é Customer relation management
PEA create a good experience

for all customers with brilliant service
to reach the highest satisfaction of all
customers’ groups. The service is

enriched with quality service and

standard products. Digital technology
is used for personalization and PEA
offers feedback channel to give
suggestion, complaint and compliment
to continuously improve a service and
convey a good relation between PEA

and customers.
thie)



¥ PEA Smart Plus

This is an application that allows
customers to track their electricity usage,
pay bills online, receive and monitor

services, as well as report faults, request

service advice, or file complaints for PEA to
improve its services through the PEA-VOC System. Besides PEA Smart Plus,
customers can also report through the pea.co.th website or the 1129 PEA

Contact Center.

?To prioritize community health developed safety system abiding to
condition and safety related law, global standard and
PEA has prioritized the safety of other regulations along with providing
customers, coonmunity and environment  activities to urge the use of electricity

as the highest concernment. PEA has  with safety and economy.

) “PEA light for life "/ «pgA clean energy for community” program
safety” program.”

PEA officers inspect PEA supports solar PEA supports local
and improve an internal  electricity engine for irrigation with Solar
electricity system for a boat. Pump.
houses in local communities
to remain safety without

any charges.
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i) Human capital management
PEA has cultivated employees

for professional work atmosphere with
work system toward the principle of
learning and innovational organization;
PEA has offered a decent welfare,
an occupational safety and a good

%

&

3

Human Right Award 2022

Outstanding state enterprise category

work environment. PEA support
employees to directly and indirectly
participate in voluntary service of society.

For PEA’s work processes,
the processes must be conducted to
abide human right with equal and

justice treatment for all stakeholders.

PEA has rewarded a prize in the Human
Right Award 2022, as a role-model for other
organization in supporting human right
sustainably. The reward is hosted by Rights and

Liberties Protection Department, Ministry of Justice

?Thai people and residents has

an access to electricity equally.
PEA has been expanding
a fundamental facility structure,
develops a process of provide and
service in electricity for all people in
Thailand to be able to access to

reliable and modern electricity.

(?Prioritizing employees’
occupational safety.

PEA has a management system
for occupational safety and environment
that abiding to law, international
standard and related regulation. PEA
has cultivated the safety culture to
reduce or cease an accident and its

risk.

Green Sc



KYT is adopted to be
& 2N important activity for
electricity operational
& officer and they have to
= Practice before every

operation. KYT is a practice

for a before-work review and it could urge the conscious of the safety in

a team as the team may evaluate or forecast the possible risk in an operation.

?Create an engagement with
stakeholders.

PEA responses to the expectation
and demand of stakeholders, and
uplift the relation between PEA and
stakeholders with effectively
engagement plan throughout work
processes in value chain. The plan
may stimulate new market-opportunities
and create positive social-impact over
negative social-impact, and it must be
abided to related law and regulation.

Additionally, PEA has a determination

to improve the process of procurement

for good-quality services and products
to decrease the risk in environmental,
social and governance aspect. PEA has
supported a local business in taking
local products and services as to
stimulate the growth of economics,
local businesses and employments.
PEA has given priority for monetary
innovation providing green financing
with the development of useful
program to community in long-term
by adding the alternative funding
which is the environmental Social and
Governance Bond (ESG Bond).

Meet the local customers

MOU for a cooperation

Friendly sport activity Giveaway public goods

%%Raise a good relation and cooperation between PEA and all stakeholders’ groups.



% PEAs actions concerning the governance aspect

? Embrace global changing with
organization transformation
PEA has readily prepared and
developed its capacity toward
the changing of technology, energy,
industry, climate change and other

aspect needed significantly in

the future. With determination, PEA
has developed products and services
in an affordable price as to uplift the
quality of life of customers; and to
maximize the satisfaction of all

stakeholders thoroughly.

7 vehicle users can utilize the PEA VOLTA Charging

Station and pay for services through

the PEA VOLTA application, which handles all EV charging matters in

one app.

%) PEA Solar Rooftop

Solar Rooftop installation service is a full-ser-

. vice package from surveying, designing, installing, to
2 maintaining the system by a professional team.

y Customers can request consultation or services by

registering on the website, contacting the PEA office, or calling the 1129

PEA Contact Center.

Q Adopting innovation and digital
technology to enhance business
capacity.

PEA has given priority to adopt

research and innovation as a driving

factor in implementing of mission and
related businesses. The goal is to
improve the performance of service,
product and process and it must be

a commercialized improvement.
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Y, Pupaplug

PUPAPLUG is a product and service for
businesses looking to convert vacant spaces or
parking spots at their premises into electric
vehicle charging stations.

5% National Innovation Award 2023
r""—' T, Outstanding innovation organization, State
Enterprise category, Honorably award

It is a reward given to both public service

and private sectors managing with knowledge,

W technology and creativity in adoption for

creating value and growth, sustainably.
The managing process must be aligned thoroughly from

the strategy level to the structural level and conform to Innovative
Organization Model (IOM).

(?Stable and reliable electricity the demand of domestic economic-
system expansion and remote area. PEA has
PEA has uplifted the quality of et a target to develop smart grid and

electricity system as it must be stability, smart city with digital technology.
reliable, efficient and suffice for

Smart Meter

Not only a surface that is changed, but also
@l the performance inside a smart meter which could
: “W monitor the data of electricity used and report to
PEA Smart Plus as customers may track their electricity use behavior and
plan for electricity budget each month.
: Smart Grid

Smart Grid is a system that align a technology to
an electricity system as it is able to be managed in
controlment, production and distribution; it’s also
connects with various electricity sources to maximize the highest benefit
used with efficiency, stability, safety, reliability, and with standard quality.
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PEA has continuously passed
a recertification audit of ISO/IEC
27001:2013, which is the international

cyber security standard, since 2016.

i) Process with governance

PEA has processed its mission
abiding rightfully to the law and
related regulation with the realization
to against corruption and has
an accountability by conforming to
corporate governance policy. PEA also
has the procedure of risk analysis in
economic, social and environment
aspect, and cyber security thorough
its value chain.

Additionally, PEA has promoted

(?Data in IT system is in the
highest security.

PEA has developed an IT security
system to exceed the capacity of
security and the readiness of threat,
abiding international standard. PEA
emphasizes to ensure the reliable of
digital technology process for all
stakeholder. There are appropriate
monitoring and responding procedures
for cyber threat, especially in
the protection of critical infrastructure
as it must cover confidentiality,

integrity and availability of the system.

ITA Award 2023

PEA is awarded the first rank of
ITA in state enterprise group with

AA level for 4 consecutive years.

the free and fair competition and trading, avoids any action leading to

monopoly or conflict, and intellectual property piracy with the highest
concerning for the benefit of all stakeholders.
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SusTAINABLE DEVELOPMENT

By : PTT Public Company Limited

o ptt

“PTT Group collaborates with the Government
and Networks to increase terrestrial and mang

L=y - e — . =
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PTT Group collaborates with the Government and Networks to
increase terrestrial and mangrove forest areas by an additional
2 million rai by 2030; this is a plan of 3P Decarbonization Pathways

L to achieve the Net Zero Emissions target by 2050.

PTT has set a Carbon Neutrality
target by 2040 and Net Zero
Emissions target by 2050. In order
to achieve these targets, PTT has
established the “3P Decarbonization
Pathways” to execute potential
decarbonization strategies that are
aligned with its business operations as

follows:

@Pursuit of Lower Emissions:
Escalating the greenhouse gas emission

reduction throughout the process.

@Portfolio Transformation:
Accelerating the transformation
towards a low carbon business by
focusing on the future of energy

business and expanding into new

businesses.




Purtnership with Nature and
Society: Enhancing the nature-based
solutions, PTT Group is collaborating
with the government, networks, and
local communities to reforest and
maintain forests and green areas.
This includes planting an additional
2 million rai by 2030 - 1 million rai
directly operated by PTT, and another
1 million rai through cooperation with
PTT Group companies. PTT utilizes
technology to monitor forest growth
and efficiently analyze data on
greenhouse gas absorption.

On the auspicious occasion of
the 50th anniversary of His Majesty
the late King Bhumibol Adulyadej
the Great’s accession to the throne,
the Royal Forest Plantation Project
has been implemented by PTT since
1994. The project has focused on
reforestation and rehabilitating
degraded forest areas, spanning

1 million rai nationwide.

Additionally, efforts have been
made to develop conservation
networks and sustainable forest
management practices, including
mobilizing volunteer forest rangers
and collaborating with environmental
organizations to conserve soil, water,
and other related resources. According
to TGO criteria, PTT has compiled
data on greenhouse gas emission
from various organization activities,
covering direct and indirect greenhouse
gas emission in 2022, totaling 10.87
million tons of carbon dioxide equivalent,
other indirect greenhouse gas emission
69.99 million tons of carbon dioxide
equivalent. Additionally, carbon dioxide
uptake from forest planting and
maintenance activities in 2022,
through the Reforestation Project,
which has been ongoing since 1994,
amounted to 0.90 million tons
of carbon dioxide equivalent.
The PTT’s Carbon Footprint for
Organization has been certified by
Thailand Greenhouse Gas Management
Organization (Public Organization)
on March 11, 2024.
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As of 2023, PTT remains committed
to expanding green spaces to enhance
carbon sequestration through natural
means. Plans are underway to increase
terrestrial and mangrove forest areas
by an additional 1 million rai by 2030,
along with continuous monitoring and
maintenance activities. This includes
conducting surveys and tracking the
carbon dioxide absorption outcomes
from forests in each country region.

By signing this memorandum
of understanding, the collaboration
between PTT Group, the Royal Forest
Department, the Department of
National Parks, Wildlife, and Plant
Conservation, and the Department
of Marine and Coastal Resources is
formalized. This signifies a public-private

sector partnership in action.
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Examples of collaboration include
supporting research activities and
sharing academic data, expanding
areas for carbon dioxide absorption
and carbon storage, and engaging local
communities in forest conservation and
biodiversity preservation efforts.

Furthermore, an event called
“Life Power: Transforming One
Sapling into Two Million” was
organized on 8th August 2023, at the
Forest Plantation Site managed by
PTT, located in the protected
national forest areas of Wang Phloeng,
Muang Khom, and Lam Narai Forest,
in Maha Phot district, Saraburi
province. The event involved 450
individuals who planted over 4,500
trees. This marked the initial step

towards planting an additional



one million rai of forest. PTT has
received support for and successfully
grown over 86,173 rai (across 25
provinces), surpassing the initial target
of 75,000 rai. This effort is in conjunc-
tion with registering reforestation
projects under the Thailand Voluntary
Emission Reduction program (T-VER),
aiming to elevate forest restoration

practices to meet scientific standards.

In driving community engagement
efforts, PTT has signed agreements
for collaborative forest planting and
maintenance with 2 pioneering
community enterprises in Phrae
province: the Mae Song Community
Enterprise in Taopun sub-district and
the Forest Conservation and Promotion
Community Enterprise in Huaimai
sub-district, both located in Song
district, providing forest planting and

maintenance services.
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PTT has signed a collaboration

agreement regarding community
forest restoration with the Community
Forest Management Committee
of Nong Thitson, Nachuek district,
Mahasarakham province to make it
the first community forest in Thailand
participating in carbon credit-sharing
initiatives. Furthermore, PTT utilizes
satellite imagery and unmanned
drones through a subsidiary of PTTEP
(Al and Robotics Ventures (ARV)
Company) to survey and analyze

potential reforestation areas.
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PTT Group is ready to be a
major force in driving Thailand towards
a low-carbon society. We aim to drive
greenhouse gas emissions reduction
faster than the national target. Through
our operations covering all dimensions
of economy, society, communities
and environment to improve the
quality of life for Thai people, increase
green areas and reforestation. Under
the vision of “Powering Life with
Future Energy and Beyond”, to lead
the country to achieve the Net Zero
Emissions target together in a

sustainable way.



Eco-LABELING

By : Dr.Chuttree Phurat

Green Label promote
Extended Producer
Responsibility

Extended Producer Responsibility
or EPR is a concept in environmental
policy that places the responsibility
for the end-of-life disposal of products
on the manufacturer rather than the
consumer. In other words, companies
that produce goods are held accountable
for managing the waste generated

from their products. For plastic

producers, EPR is particularly
significant because plastics have
become a major environmental
concern due to their persistence
in the environment and their
contribution to pollution, especially
in the form of single-use plastics.
EPR programs for plastics typically

involve measures such as:
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Encouraging producers

to design their products in a way that makes them

easier to recycle or reuse.

Collection and recycling infrastructure:
Implementing systems for the collection and
recycling of plastic waste, often funded or
operated by the producers themselves.

Education and awareness: Promoting
awareness among consumers about
proper disposal methods and the

importance of recycling.

Rewards or incentives: Providing

rewards or financial incentives can
encourage producers to successfully

minimize the environmental impact of

their products.

By shifting the responsibility for
managing plastic waste back to the
producers, EPR aims to incentivize
them to adopt more sustainable
practices. This can help reduce the
environmental impact of plastic
production and consumption,

ultimately contributing to a more

9%

sustainable and circular economy. Of
which Green label criteria is a shortcut
for plastic manufacturers to easily
implement the EPR concept.

Green labels can support
plastic manufacturers in implementing
Extended Producer Responsibility

(EPR) in several ways:



1. Recognition of Sustainable
Products: Green label certify products
that meet specific environmental
criteria, such as using recycled materials,
being recyclable or biodegradable, or
having a lower environmental impact
throughout their life cycle. Plastic
manufacturers can use ecolabels to
showcase their commitment to

sustainability and compliance with

EPR principles.

3. Market Access and Competitive
Advantage: Products with Green label
may have better access to markets
where environmental concerns are
prioritized. By obtaining Green label
certification, plastic manufacturers can
differentiate their products from
competitors and access niche markets
that prioritize sustainability, thereby

gaining a competitive advantage.

2. Consumer Education and
Awareness: Green label help raising
consumers’ awareness about
environmentally friendly products and
encourage consumers to make more
sustainable purchasing decisions.
By choosing products with ecolabels,
consumers indirectly support manufacturers
who adhere to EPR principles, thereby

incentivizing other manufacturers to

~ follow suit.
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4. Regulatory Compliance:
In some jurisdictions, Green label may
be linked to regulatory requirements
or incentives related to EPR. For
example, governments may offer tax
incentives or preferential treatment
to products with ecolabel certification
as part of their EPR programs. By
obtaining ecolabel certification, plastic
manufacturers can ensure compliance
with EPR regulations and access

associated benefits.
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5. Continuous Improvement:

Green label often require manufacturers
to meet stringent environmental
standards and undergo regular audits
or assessments. By participating
in Green label program, plastic
manufacturers are encouraged to
continuously improve their product
including environmental performance
and adopt more sustainable practices,

regarding those related to EPR.
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Why Green Labeled

products and services?

“Label that represents the responsible
consumption and production™

==, | complyiwith

with resources efficiency criteria since raw
materials selection to waste managamant.

&0
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product’s quality test according to TiS, 50,
or cther national/international standards

Control of hazardous substances used
or impuritees in raw materials such as
heavy metals and carcinogens.

Control of GHG emission through
the production and product use phase.
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Unilever Thailand’s :
Pioneering Path
in Environmental .

Sustainability




Unilever Thailand’s Pioneering Path in
Environmental Sustainability

At Unilever Thailand, the commitment to sustainability is the very
essence of our operations. We have taken bold strides towards addressing
critical environmental concerns that deeply resonate with our consumers
and stakeholders, such as climate change and plastic pollution. Our ambitious
sustainability agenda is ingrained into every facet of our endeavors. These
strategies serve as our compass, steering us towards environmental
stewardship and propelling actions that catalyze a positive planetary impact,
spanning Climate Action, Protecting and Regenerating Nature, and Creating
a Waste-Free World.

Climate Transition Action Plan: A Blueprint
for a Net Zero Future

At the heart of our commitment lies the Climate Transition Action
Plan — an intricate strategy guiding us towards a net-zero future. By 2030,
we aim to achieve zero emissions in our operations, extending this
commitment to reach net-zero emissions across our entire value chain by

2039. We aren’t just reducing our carbon footprint; we’re aiming to eradicate

it entirely.

Grreen Society by TBCSID | 103




y—
Discover Our Transformative Initiatives: Q b

'{©~ 1. Factory Efficiency:

Q

We are resolutely dedicated to achieving net zero emissions from all
our products, from sourcing to point of sale, by 2039. Concurrently, we are
on a trajectory to halve the greenhouse gas impact of our products across
their lifecycle. Our operations’ aim is clear: zero emissions by 2030. This
commitment is executed through our Factory Efficiency initiatives. Since
2018, Unilever Thailand has ceaselessly pursued zero non-hazardous waste
to landfill, a commitment that resonates positively with both the environment
and society. By adopting eco-friendly waste management practices, such as
reduction, recycling, and energy recovery through incineration, we have
minimized our waste footprint. Our biomass hot air generators and boilers
has effectively slashed carbon emissions and reduced our dependence on
natural gas. The outcomes are striking: our Minburi Factory proudly
demonstrates a 76% reduction in CO, emissions via a 15-megawatt biomass
hot air generator, while our Gateway Factory is a fully Renewable Energy
Factory, eliminating heavy fuel oil consumption using biomass boilers fueled
by responsibly sourced wood pellets. Moreover, our partnership with solar
energy providers through Power Purchase Agreements is on track to

eliminate an additional 1,955 tons of C02 emissions.
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,@\ 2. Decarbonization in Logistics:
Q

Unilever Thailand’s commitment is evident through our use of
biofuels like B10 and B20 since 2007 and the optimized truck load-ability
facilitated by the Oracle Transport Management tool in 2018. We have also
become the first in Unilever to introduce electric vehicle (EV) trucks for Wall
Ice Cream deliveries in 2022. With a target of achieving 100% EV trucks for
primary transport by 2023, we’re resolutely aligned with our aim to slash
greenhouse gas emissions in logistics by 40-50% over the coming decade.
Our warehouses are illuminated by the brilliance of LED smart lighting, while
solar roof panels at TP18 (Coldroom) provide renewable energy. We will

also integrate solar panels into our ambient warehouse by 2024, as we

continually strive for a greener and more sustainable future.
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Unilever Thailand is dedicated to provide eco-friendly products. By

2030, we will replace fossil-fuel-derived carbon with renewable or recycled
carbon in all our cleaning and laundry products. Recent transformations
have yielded environmentally considerate Fabric Cleaning powders and
Hand Dish Wash Liquids. Importantly, these changes don’t compromise on
the quality that our consumers cherish or the health of our planet. For
example, the newly revamped Sunlight Dish Wash, launched in 2022,
harnesses plant-based ingredients and enzymes to deliver exceptional
cleaning power. This innovation is not merely about reducing reliance on
fossil fuels; it is also about significantly curbing greenhouse gas emissions.
As a testament to our commitment, we’ve embraced locally sourced PCR
(Post Consumer Recycled) Plastic in our packaging, a move that echoes our
dedication to reducing packaging waste. This harmony aligns beautifully with
our ongoing waste collection endeavors, an unyielding march towards a
cleaner, greener tomorrow, harmonizing with our global commitment to
have 100% of our plastic packaging designed for reusability, recyclability, or
composability by 2025.
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,@s 4. Collaboration with public and private partners for Zero Waste:
a

Unilever Thailand thrives on collaboration to foster environmental
change at the grassroots level. Our collaborations span public and private
domains, driving enhanced waste collection and recycling within local
communities. We focus on collecting low-value plastic waste like sachets
and multilayer pouches through initiatives with partners like the Bangkok
Metropolitan Administration. Together, we have established 85 drop-off
points across Bangkok and its vicinity, diverting a staggering 35,654 kg of
packaging waste, including 8,000 kg of low-value materials, away from
landfills. Moreover, we have partnered with collection and recycling
aggregators to process post-consumer rigid and flexible plastic packaging,
surpassing our sales volume. This transformation breathes life into these
materials, transforming them into Post Consumer Recycled (PCR) resin for
the creation of recycled bottles. Our active involvement with policy makers
also extends to designing the Extended Producer’s Responsibility scheme

to improve infrastructure, logistics, and recycling technology.




Join Us in Crafting a Sustainable Legacy: @/E
A Call for Regulatory Empowerment

» v \q"w'
As we proudly reveal our unwavering ¢ '

commitment to sustainability, we extend a

heartfelt invitation for you to be an integral part
of shaping a future that stands as a testament
to our collective pride. We recognize that the
key to amplifying the impact of sustainability
lies in robust regulatory support and strategic

incentives.

Here’s Why It Matters:

In the journey towards a sustainable tomorrow, regulatory facilitation
and tax incentives play a pivotal role. These measures not only reinforce
our existing commitment but also hold the power to broaden the impact
across industries. It’s not just about the big players; it’s about creating an
inclusive ecosystem where even smaller companies, often constrained by
limited capital, can actively participate and contribute to the sustainability

narrative.

How You Can Make a Difference:

Your advocacy for regulatory support is more than a call to action; it’s
a catalyst for positive change. By championing policies that encourage and
reward sustainability efforts, you are fostering an environment where businesses
of all sizes can thrive in their commitment to a greener, more sustainable
future. Together, we can pave the way for a landscape where every player,

regardless of size, can contribute meaningfully to the cause.
Your commitment matters. Join us in influencing the change we wish to see.

Let’s unite in this endeavor, urging regulators to champion sustainability
and provide the necessary support to empower companies—big and small—

towards a shared vision of a sustainable legacy.
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MEMBER ACTIVITIES

& TBCSD

By : Secretariat of Thailand Business Council for Sustainable Development

TBCSD Study Trip The Development of
Renewable Energy Technology

H

.. .

On March 26, 2024, Thailand
Business Council for Sustainable
Development (TBCSD) organized
the TBCSD Trip activity to study the
development of renewable energy
technology, the Challenge of the
Future Energy at Nakhon Ratchasima
province. The objective of the study

trip is to 'BCSD members, who

The Challenges of the Future Energy

concept. The visiting site was supporting

by the Electricity Generating Authority
of Thailand and the Thailand Institute
of Scientific and Technological Research
(TISTR). The study trip led by Dr.Wijarn
Simachaya, President of Thailand
Environment Institute and Secretary

General of Thailand Business Council

for Sustainable Development. The .
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1) Assetwise Public Company Limited
2) Doi Kham Food Products Co.,Ltd.
3)IRPC Public Company Limited 4) Jorakay
Corporation Co., Ltd. 5) Provincial
Electricity Authority 6) PTT Oil and
Retail Business Public Company Limited
7) PTT Public Company Limited
8) RATCH Group Public Company Limited
9) Sahaviriya Steel Industries Public
Company Limited 10) SCBX Public
Company Limited 11) Toyota Motor
Thailand Co., Ltd. 12) Zubb Steel Co., Ltd.

and 13) Thailand Environment Institute

% Lamtakong Jolabha Vadhana Power Plant

On July 17, 2009, His Majesty
King Bhumibol Adulyadej the Great
graciously named the power plant
“Lamtakong Jolabha Vadhana” meaning
“Lamtakong Power Plant is the place
of developing electric light by water”.
On June 13, 2013, the opening of the
power plant was inaugurated by Her
Royal Highness Princess Maha Chakri
Sirindhorn representing the King.
Lamtakong Jolabha Vadhana Power
Plant was the last power plant during
the reign of King Bhumibol which was

auspiciously named by the king.
o

Lamtakong Jolabha Vadhana
Power Plant is the pumped-storage
hydro power plant, which is the first
and the only underground power
plant in Thailand. It has been designed
to be both a motor and generator in
one system. The power plant is operated
by pumping water from the reservoir
of the Department of Royal Irrigation
to store in the upper reservoir on Khao
Yai Thiang during the time of off-peak
or from nighttime to morning. When
the peak demand occurs during daytime
to evening, water will be released



from the upper reservoir for electricity

generation before releasing into
Lamtakong reservoir again.

To start-up most thermal power
plants, it takes a long time before they
can supply power to the system. As
a result, most thermal power plants
are operating all the time, such as
coal-fired power plants, natural gas
power plants, etc., Whereas hydro
power plants take approximately 5
minutes to start supplying electricity
to the system. During periods of low
demand for electricity, there will be
excess electricity in the system. The
excess electricity was used to pump
water from the reservoir of the
Department of Royal Irrigation to store
in the upper reservoir on Khao Yai
Thiang. When the peak demand
occurs, water will be released from
the upper reservoir for electricity
generation before releasing into
Lamtakong reservoir to produce
electricity. Therefore, the Lamtakong
Jolabha Vadhana Power Plant also
works as a battery that stores large
amounts of electricity.

The Lamtakong Jolabha Vadhana
Powe plant was built about 350
meters below the ground. The power
plant applies the principle of
transforming energy from water stored
in the dam (potential energy) flowing
through a water pipe (kinetic energy),
turning a water turbine (mechanical
energy), and generating electricity to
produce electrical. The energy
obtained thus depends on the height
of the water and the flow rate of the
water used in the electricity generation.
Currently, the 4 units of generators
with water turbines of Vertical Shaft
Francis Type were installed at the
Lamtakong Jolabha Vadhana Powe
plant. The total generating capacity of
the power plant was 1,000 MW with
continuously 8 hours of operation
(in the case of full water capacity 10.3
million cubic meters). The power plant
can distribute electricity to Saraburi
High Voltage Power Station No. 2 and
Sikhio High Voltage Station No. 2,
helping to increase stability in the
electrical system in the Northeast part
of Thailand, which is an important
factor that helps to develop industry
in this region.



EGAT Learning Center, Lam
Takong is a project that Electricity
Generating Authority of Thailand aims
to establish a source of learning on
electricity. There is generation of electricity
from various types of energy including
fossil fuels and renewable energy, and
the innovation of power generation
with modern Wind Hydrogen Hybrid
system, which is a technology for
storing electrical energy from wind
turbines in the form of hydrogen gas
to use in generating electrical energy
for the learning center building. Thailand
is the first country in Southeast Asia
to use this innovation to store electrical
energy. The exhibition is divided into
7 zones:

@ Zone 1: The courtyard of
the brave: Registration point to prepare

for an adventure in the land of energy.
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Q Zone 2: Energy land conquest
mission: A 7-D movie that will help
you understand energy from various
sources of energy, including Combined
Cycle, the main energy of the country.
Which has 2 systems working together,
namely the gas turbine power plant
and the steam turbine power plant
system. The system works by igniting
natural gas to create heat to drive a
gas turbine and the exhaust gas is used
to boil water in a boiler to drive a
steam turbine to produce electricity.
This zone also presents various alternative
energies, including solar energy that
transform light into electricity. However,
alternative energy still has limitations.
For example, during the absence of
light, it cannot produce electricity or
wind power, if there is no wind, the
system will not be able to produce
electricity, etc. Hence, we must find

a future of power together.



@ Zone 3: The Energy Land:
Renewable energy territory that will
be divided into the Water Frontier and
the Wind Frontier. The Water Frontier
presents the components and working
principles of the Lamtakong Jolabha
Vadhana Powe plant as a pumped-storage
hydro power plant and acts as a
water-based battery. The Wind
Frontier demonstrates the working
principle of wind turbines, which is a
production system that is not complicated
and requires low maintenance. However,
there are still limitations in terms of
installation space, wind speed, and
appropriate wind direction.

@ Zone 4: Land of future
energy: Renewable energy is clean
and infinite energy.

However, it cannot be used as
main energy due to lack of stability
and uncertainty of nature. Hydrogen
energy is therefore being developed
as the energy of the future. The innovative
hydrogen energy building of the EGAT
Learning Center, Lam Takong is an
electrochemical hydrogen separation
process consisting of:

/' Water Purifier: Water that
enters the electrolyzer must go through
a process to remove various impurities
to become pure water for use in the

hydrogen gas production process.

A Electrolyzer: EGAT uses
electricity produced from wind turbines
in an electrolyzer that separates water
(HZO) into oxygen gas (Oz), hydrogen
gas (H2) and electrons (e-), which will
store energy inside.

7 Hydrogen Gas Compressor:
Hydrogen gas is a lightweight gas.
Therefore, the gas must be compressed
so that it can be stored in a tank with
a pressure of 270 ATM.

A Hydrogen Gas Storage Tank:
Hydrogen gas storage tanks are made
from ultra-strength chromoly steel
used to store pressurized gases.

% Fuel Cell: Hydrogen gas is
released into the fuel cell and
electrons are released to produce
electricity. The hydrogen gas will
combine with oxygen gas to become
pure water.

X7 Electrical Room: Convert
electricity that produces approximately
3,000 units per day into the EGAT
Learning Center, Lam Takoneg.

@ Zone 5: Mission to produce
electricity for the happiness of the
Thai people: A time tunnel that tells
the story of EGAT’s challenging mission
journey from the past before the birth
of EGAT to the era of EGAT’s birth,
which was a mission during the first

energy crisis when the first world oil
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crisis occurred. Therefore, production
sites or thermal power plants that use
fuel oil as fuel and hydroelectric power
plants have been built. and during the
second energy crisis that resulted in
the second world oil crisis, the price
of crude oil increased 10 times, leading
to the use of domestic fuels, including,
natural gas and lignite coal. After getting
through the crisis, the Thai economy
began to recover quickly, leading to
increased demand for electricity.
Therefore, there is a need to accelerate
the construction of power plants that
can be completed in a short period
of time, such as gas turbine power
plants, combined cycle power plants.
Later entered the era of technological
development, Thailand faces economic
downturn, EGAT has developed modemn
and highly efficient technology to
ensure the country’s electrical system
is stable, low costs and low impact
on the environment. For example,
combined cycle power plants and
pumped-hydroelectric power plants.
EGAT also encourages people and
various sectors to work together to
use electrical energy more efficiently.
Until the era of stepping towards
sustainability that EGAT has tried to
study and promote the development
of renewable energy and new forms
of energy for energy security. Until the
end of the era of electrical technology

14

and innovation. It is predicted that the
demand for electricity of Thai people
in the future is likely to continue to
increase, along with future electrical
technology. Therefore, in the era of
intelligent energy use, EGAT has adopted
a smart energy network management
system (Smart Grid) combined with
the use of artificial intelligence (Al)
along with the introduction of new
energy technology and innovation to
create balance and stability in the
country’s electric power in the future.

@ Zone 6: Energy Balance
Headquarter: As the demand for
electricity in Thailand increases every
year. Therefore, we cannot rely on
one type of energy source to meet
our electricity demand. In this
connection, a “balance” in electricity
production is necessary. We need to
manage the proportion of electrical
energy sources appropriately. The
balance needs to be in all 3 areas:
a stable electrical system with an
affordable electricity price and

?Eh




producing electricity in a friendly

manner to the community and
environment. A promotion for
collaboration across sectors in energy
efficiency is needed.

Thailand uses domestic fuel
resources to produce electricity,
including natural gas from the Gulf of
Thailand and lignite coal from
Lampang Province. Mostly, Thailand
uses natural gas as the fuel to produce
electricity to keep electricity costs at
an appropriate level and respond to

the increasing demand for electricity.
In the next few years, natural gas in
the Gulf of Thailand will run out.
Therefore, it is necessary to plan the
procurement and distribution of fuel
use to be diversity, balanced, low risk,
and manageable costs in electricity
production appropriately to achieve
energy security.

Q Zone T7: Muan Suen Lam
Takong: Get to know the area and
community in Lam Takhong, which
has unique local wisdom and is rich
in natural resources. A collaboration
between EGAT and the community to
create happiness and raise the
quality of life of the Lam Takong
community sustainably.



Reservoir at the top of Khao

Yai Thiang is part of the Lamtakong
Jolabha Vadhana Powe plant. It is a
point for resting water at the power
plant that pumps water during periods
of low demand for electricity, which
can store 10.3 million cubic meters of
water. It is constructed in the form of
rocks filled with asphalt to prevent
water from seeping out of the reservoir.
The rules for pumping and releasing
water to produce electricity are set by
the level of water in the reservoir. In
the case of more than 100 million
cubic meters of water in Lam Takhong
Dam, water is pumped to fill the reservoir
every day and will pump no more
than 10 percent of the amount of
water in the dam. When the water
volume in the dam is less than 30
million cubic meters, the pump will
stop immediately.

The upper reservoir of Lam Takong
Jolabha Vadhana has sufficient annual
wind speed for the development of
wind turbine farm. Currently, EGAT
installed 12 wind turbines with a total
capacity of 24 MW. Nevertheless, the
power generated by the wind turbine
farm considered as an unstable source
of energy. Most of the energy generated
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by the wind turbine farm generates is
generated during the nighttime, a
period when the demand for electricity
is low. Therefore, the Wind Hydrogen
Hybrid System has been introduced
as an energy storage system. The
installation of this technology is the
first innovation to be used in Asia. It
is the storage of electrical energy in
the form of hydrogen gas. When the
wind turbine produces more electricity
than the market demand, the electricity
will be supplied to an electrolyzer to
turn water (HZO) into oxygen gas (OZ)
and hydrogen gas (HZ). The hydrogen
gas will be stored in a hydrogen gas
tank before using the hydrogen gas to
produce electricity through a Hydrogen
Fuel Cell and distribute to the EGAT
Learning Center.

In addition, the Electricity Generating
Authority of Thailand (EGAT) has
worked with the community to develop
the power plant and surrounding area
as a tourist attraction, which generate
income for nearby communities.
Lam Takong Jolabha Vadhana Power
Plant and the EGLearning Center, Lam
Takong received an award for the
Thailand Tourism Awards, or the 13"

Kinnari Award organized by the Tourism



Authority of Thailand (TAT). The award
signify quality and excellence in product
and hospitality operation with sustainable
tourism standards. The award reflexes
responsibility of EGAT on social and
environment. EGAT also takes care of
nearby communities, such as establishing
the Khao Yai Thiang agricultural
cooperative, setting up an Occupational
Promotion and Demonstration Center,
allocating arable land to the people, etc.

T
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Demonstration Center for Producing
Renewable Energy from Biomass and
Waste, Lam Takhong Research Station
has the main purpose for research and
agricultural development. For example,
plant production technology, renewable
energy research, clean energy, as
well as, transferring technology to
communities/society and research to
add value to products made from
natural materials. TISTR also has a
mission and goals in research, develop
and transfer of agricultural technology/
innovations along with raising awareness
on the natural resources conservation

and develop it into both research
learning resource and ecotourism
attractions towards a sustainable
development. The demonstration
center serves as an agricultural and
energy academic service center for
students, farmers, as well as interested
people.

The Thailand Institute of Scientific
and Technological Research (TISTR) is
a state enterprise established to carry
out special government policies.
Currently, it is an agency under the
supervision of the Ministry of Higher
Education, Science, Research, and
Innovation, or MHESI, with a vision.
“Strengthening SMEs and communities
through an innovation, science, and
technology ecosystem for sustainability.”
TISTR operates under the Bio-Circular-Green
Economy Concept. The objectives are
to solve the energy shortages problem,
environmental problems, manage
agricultural and community waste,
increase the quality of life, and create
income for the community. The
objectives have been done through
the technology of converting biomass
and waste into heat and electricity at
the demonstration plant level. The
two technologies applied include
Biogas Technology and Gasification
Technology. The raw materials used
include agricultural waste, industrial
waste, energy crops, wastewater, and
municipal waste.
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Technology for converting

biomass and waste into heat and
electricity at the demonstration plant
level (2 technologies) of TISTR include:

1) Biogas Technology

Biogas technology is a process
that uses anaerobic digestion to
decompose organic substances into
methane (CHA), carbon dioxide (COZ),
other gases such as hydrogen sulfide
(HZS), and a small amount of fertilizer

or soil improver as a by-product from

g

the excess sludge in the reactor.
The biogas production technology is
capable to manage high amounts of
organic substances with low energy
supply. Therefore, it has been applied
to manage organic waste in solid and
liquid forms such as food scraps,
agricultural waste, and wastewater,
etc. For heating, biogas has been used
to replace diesel fuel or LPG gas.
Moreover, biogas can be used for

generating electricity.

i



Two-Stage Anaerobic Baffled

Reactor Technology

The technology has been
developed to increase the efficiency
of microorganisms in the biogas
production process at the demonstration
plant level. By separating the reaction
tank into 2 steps to control acid
production and control methane gas
production, because in the case of
acid-producing microorganisms, there
is too much acid production.
As a result, methane-producing
microorganisms will be inhibited from
the pH of the system decreasing. This
technology can support 10 tons of raw

materials per day.

@ step 1: Mixing
Hydrolysis and Acidogenesis

The prepared raw materials are
fed into the mixing tank. It is a process
of decomposing large organic
molecules into small organic
molecules that are dissolved in water
and then converted into volatile fatty
acids and acetic acid to be fed into
the ABR pond.

@ Step 2: Anaerobic Baffled
Reactor (ABR): Methanogenesis.

Volatile fatty acids and acetic
acids from step 1 were fed into
Anaerobic Baffled Reactor (ABR) in
which the acid is food for anaerobic
microorganisms to produce biogas.
During this step, 55 - 60 % methane
gas, 44 - 39% carbon dioxide gas, and
1% other gases will be produced.

The 2-Stage anaerobic baffled
digestion is superior to the traditional
systems. It is a separation of different
working conditions. Thus, making the
system more stable. The system is
good at decomposing raw materials
or solid waste (Organic Loading Rate,
high OLR), resulting in a lower digestion
time, high biogas results. Therefore,
making the system performance

better than the traditional systems.
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2) Gasification Technology

Gasification is a thermochemical
process to turn biomass and waste
that can be burned, such as plastic
waste, which is a raw material that has
the potential to produce alternative
energy. The operating conditions of
the gasification process will be limited
in the amount of oxygen. Under a
temperature of 800 - 1,200 degrees
Celsius, such conditions will prevent
the formation of dioxins from the
burning of plastic waste. The gasifica-
tion process is highly efficient and is

one of the alternative technologies to

produce renewable energy from
biomass and waste. The gasification
process is a reaction between a solid
fuel and a medium such as air, COz,
and steam, etc. under partial oxidation
conditions (Partial oxidation) to
produce synthetic fuel gas. Which
includes CO, H2 and other hydrocarbons
(CHa, C H4, C H6, etc.) Which is used
as fuel in electric generators or used
as fuel to produce heat, with biochar
and ash as by-products. The by-products
are also used as a feedstock in the

production of chemicals or liquid fuel

using the Fischer-Tropsch process.
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Three-Stage Gasification
(3-Stage Gasification) supports a
variety of raw materials. There is a low
amount of crude oil. In addition, biochar
is obtained as a by-product. The process
consists of 3 zones as follows:

1. Pyrolysis zone: It is the process
of burning organic compounds in raw
materials to break them down into
solid, liquids, and gases under
confined conditions at a temperature
of 350 - 550 degrees Celsius.

2. Oxidation zone: The solids or
char, gas and crude oil remaining from
the pyrolysis zone are reacted to
produce synthetic fuel gas and crack
crude oil under a temperature of
approximately 800 - 1,100 degrees
Celsius.

3. Reduction zone: The final step

in producing synthetic fuel gas.
Temperatures range between
600 — 800 degrees Celsius.

The highlight of the three-step
gasification process is the separation
of the reactor zones. Which makes it
possible to control work in each zone
appropriately. The system is therefore
highly efficient and has low crude oil
content.

In addition, the gasification
process, agricultural waste has been
studied for turning into fuel gas,
including casava waste, corn cobs, and
palm shells, etc. For biogas technology,
waste and alternative plants for
energy production have been studied.
The agricultural waste in the study
includes cassava waste, sewage

sludge, and sweet sorghum, etc.
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Thailand Institute of Scientific,
and Technological Research (TISTR) is
willing to support energy efficiency
promotion and renewable energy with
the aim for excellence in research and
development in renewable energy.
Especially, energy from waste and
biomass that is geared towards Green
Technology, according to government
policy. TISTR therefore has the idea
to research and develop Gasification
Technology, Pyrolysis Technology, and

Biogas Technology by using biomass
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raw materials and waste as a source
of renewable energy (electricity and
heat). TISTR aims to support the
demand for energy in the country and
reduce greenhouse gas emissions,
which is the cause of global warming.
TISTR is also willing to be a learning
center on energy from biomass and
waste for students or interested
people for sustainable benefits in
the country’s renewable energy

production in the future.



The activity has been successful and the TBCSD secretariat office would

like to express our sincere gratitude to all representatives from the TBCSD
member organizations for collaborating with us in the projects and the activities.
We are sincerely hope that our members will keep on supporting us and
working with us in the foresee opportunity.
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PR News

Double A

Double A Obtains PEFC Certification

Double A
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Double A (1991) PLC. is a Thai
pulp and paper producer, certified by
PEFC(The Programme for the Endorsement
of Forest Certification) for its Chain of
Custody Standard (PEFC CoC). Double
A proudly announces its recent
achievement of PEFC CoC certification,
solidifying its coonmitment to sustainable
practices and environmental responsibility.
This certification reflects Double A’s
dedication to maintaining high standards
in the production of paper products
while promoting forest conservation
and biodiversity. Double A continues
to lead the way in providing eco-friendly
and quality paper solutions to assure
its customers around the world (145
countries) that Double A paper and
other Double A branded products

come from sustainably sourced,
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tree-based materials. These products
are made with responsibly managed
production processes, creating
sustainable environmental, economic,
and social value, while adhering
to rigorous quality and premium
standards.

Operating with good governance
principles, Double A has identified the
importance of the environment, and
has commmitted to sustainable practices
to support it. As a result, Double A
also carries the following global
certifications, ensuring that their facilities
and production processes adhere to
standards of quality, sustainability,
health and safety: 1SO9001 - Quality
Management Systems, ISO 14001 -
Environmental Management Systems,
and I1SO 45001 - Occupational Health
and Safety Management Systems.
Additionally, in a step towards a greener
future, Double A has committed to
achieving net zero carbon emissions
by 2050. This ambitious target underlines
the company’s unwavering pledge
to environmental stewardship and

sustainable business practices.



GGC achieved an A- level in CDP list for the second year
consecutively, underlining the position as a global leading

green chemical company.
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GGC Achieved an A- Levelin CDP
Underlining the Position as a Global Leading
Green Chemlcal Company.

Global Green Chemicals (GGC)
is listed an A- level in the Leadership
group of 2023 CDP Climate Change
List for the second year consecutively.
CDP is one of the world’s most
respectable sustainability organizations.
Being listed is an affirmation of the
Company’s leadership of the green
chemicals globally.

Mr. Kridsada Prasertsuko, the
Managing Director of GGC explained
that among over 21,000 participated
companies worldwide, GGC being
listed in the Leadership group’s
A- level in CDP’s Climate Change list
is underlining the company’s green
chemicals leadership globally.

GGC’s target for climate change
management are to reduce the
emission in Scope 1 and 2 by 20% by
2030, comparing to the base year

(2020), and to achieve the Net Zero
by 2050. In this year the Company is
expanding the emission data reporting
to Scop 3 to cover all the supply
chain, as well as preparing to report
the Carbon Footprint for Organization
(CFO) and be verified by the third-party
organization.

CDP (Carbon Disclosure Project)
is a non-for-profit charity that runs
global disclosure standard on Climate
Change, and the world largest
company’s GHG emission online da-
tabase. Data from CDP is creditable to
all investors across the world and be
used as a part of decision making on
an investment. CDP ranking is divided
into 8 levels; A to D- by the average
assessed scores from companies in
region of Asia.
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IRPC

IRPC Achieves 10t Consecutive DJSI

Ranking
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IRPC Public Company Limited,
or IRPC, has secured its place in the
Dow Jones Sustainability Indices
(DJSI) for the 10™ consecutive year,
specifically in the category of
Oil & Gas Refining and Marketing
Industry. This international recognition
signifies IRPC’s pride and investor
confidence in its effective management
across all dimensions.

IRPC is dedicated to prioritizing

sustainability in its business practices

126

IRPC Achieves 10th Consecutive Year

Dow Jones Sustainability Indices [DJSI1) Ranking
In the 0il & Gas Refining and Marketing Industry.

"IRPC Shape What's Good for Tomormow”™

by focusing on Environmental, Social,
and Governance (ESG) factors, which
support economic, social, energy, and
consumer behavior changes in
alignment with global trends. In doing
so, the company places a strong
emphasis on product development
through innovation, knowledge,
and technology to enhance its
competitiveness and ensure
sustainable growth, both for itself and

for society on an international scale.



PEA wins an Outstanding Award in the area
of energy conservation, Zero Energy Building
Category, from Thailand Energy Awards 2023
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20 December 2023, Provincial
Electricity Authority (PEA), represented
by Mr. Panumart Limsuwan, deputy
governor, is given the outstanding award
in the area of energy conservation,
Zero Energy building category from
the chairman of Thailand Energy
Award 2023 ceremony, Dr. Prasert
Sinsukprasert, Permanent Secretary
of the Ministry of Energy at the
Convention Center meeting room,
Rama Garden hotel, Bangkok.

The outstanding award is considered
from the renovation of Workshop
Building (Building D) at High Voltage
Training Center in the responsible area
of PEA Nakorn Chai Si District, Nakorn
Pathom province. The building is the
initiative model of using renewable
energy to increase the ratio of using
clean energy and decrease the emission
of CO, or forwarding toward carbon
neutral 100% in 2050. This initiation
leads to the expansion plan for PEA
building country-wide to become Zero
Energy building in the future. Moreover,
the Workshop Building is also a study
case for other employees to participate
in behavioral adaptation for sufficient
energy use and sustainability energy
conservation.
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PTTEP

PTTEP Wins 2 Awards from Asian Management
Excellence Awards 2024

On January 23, 2024, PTTEP
received two prestigious awards from
the Asian Management Excellence
Awards 2024 organized by the Asian
Business Review, a leading economic
magazine based in Singapore,
Hong Kong, and the Middle East.

Mr. Montri Rawanchaikul, Chief
Executive Officer of PTT Exploration
and Production Public Company
Limited (PTTEP) received the
Thailand Executive of the Year award
in the Oil & Gas category. The award
judges his strong leadership that has
driven the company towards its
current strategic frameworks in
propelling the company towards
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success, proven by continuous growth
during the Energy Transition.
The award presentation was held
recently at Conrad Hotel, Bangkok.
In addition, PTTEP also won the
Thailand Employee Engagement of
the Year award in the Oil & Gas
category from this event, which
recognizes the importance of building
employee engagement through
various activities under the concept
“Because the happiness of employees
is an energy of organization”.
The execution covers benefit and
welfare, continuous employee
development programs, etc.



o ptt

PTT is ranked The TOP 5%, The World's

T

Mr. Auttapol Rerkpiboon, President
& Chief Executive Officer, PTT Public
Company Limited (PTT) revealed that
PTT is Thailand’s only entrant among
over 170 global companies, listed in
the Top 5% in the Oil & Gas Upstream
& Integrated (OGX) industry, equivalent
to the Silver Class level in the S&P
Global Sustainability Yearbook 2024,
according to the Corporate Sustainability
Assessment (CSA). This reflects the
organization’s commitment to
sustainable business development
under corporate governance policy and
effective stakeholder management,
including the primary mission to bolster
national energy security through
operations across economic, social, and
environmental aspects.

PTT’s main goal is to drive business
for sustainability by implementing its
organizational strategy for Business
Growth, New Growth and Clean Growth,
leading to the Future Energy and Beyond
business. In 2023, PTT ventured into

Sustainable Company

the Natural Gas Separation Plant Unit
7, the Onshore Natural Gas Pipeline
Project from Bang Pakong to South
Bangkok Power Plant Project, the Onshore
Natural Gas Pipeline No.5 Project, LNG
Receiving Terminal 2 Project. Moreover,
PTT established an EV Battery Plant,
provided more than 1,000 EV cars for
rental services via a digital platform,
and expanded EV Charging Stations with
the installation of over 400 chargers
nationwide. Additionally, it launched
its Nutrition Business and Plant-based
Food industries in tandem with Dietary
Supplements under Innobic’s subsidiaries.
In the previous year, PTT also initiated
a reforestation project on 1 million rai
of land, with 86,173 rai already planted,
to increase green space and restore
forests. This project aligns with its goal
to achieve Net Zero Emissions by 2050.

Furthermore, 5 PTT Group companies;
PTT Exploration and Production Public
Company Limited, Thai Oil Public Company
Limited, IRPC Public Company Limited,
PTT Global Chemical Public Company
Limited and PTT Oil and Retail Business
Public Company Limited have been
continually listed as members of the
Dow Jones Sustainability Indices (DJSI)
and S&P Global Sustainability Yearbook
2024.
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SSI

SSI receives two Outstanding Industry Awards
Productivity - Logistics & Supply Chain Management

Mr.Srettha Thavisin, Thailand’s
Prime Minister presented the Prime
Minister’s Industry Award 2023 for
Outstanding Productivity and Logistics

& Supply Chain Management to
Mr. Win Viriyaprapaikit, Group CEO
of Sahaviriya Steel Industries Plc.
(SSI). The award was launched by the
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Ministry of Industry to recognize
companies who have creativity and
effort that’s beneficial to the industrial
development of the country. The
award ceremony was held at
Santi Maitri Building, Government
House on 12 February 2024.



Star Petroleum Refining receives ESG Credit
from Thaipat Institute Emphasizes the SPRC
Business Conduct with Care and Responsibility

green investment
Star Petroleum Refining PCL.

. (SPRC) has received ESG Credit of

Star Petroleum Refining Public

Company Limited (SPRC), one of
leading petroleum product producers
in Thailand and among the most
efficient refineries in the Asia Pacific
region, has been granted ESG Credit
from Thaipat Institute in accomplishing
their Environmental, Social and
Governance (ESG) on fence-line air
quality monitoring system installation
project in 2023 period.

ESG Credit is granted to certify
the projects and the initiatives that
benefit society and the environment,
which is issued in form of ESG credit
by Thaipat Institute. The assessments

" The definition of “green” varies according to

5,732,266 units from green investment,
as defined in Guidance on Core Indicators
for Sustainability and SDG
Reporting as suggested by UNCTAD in

Impact

fence-line air quality monitoring
system installation project.

Mr. Robert Dobrik, Director and
Chief Executive Officer of Star Petroleum
Refining Public Company Limited
revealed that “we are honored to
receive the recognition for our commitment
to ESG principles. Aligned with our
vision of ‘One Caring Family Energizing
our Future,” we extend our care to
the environment and sustainable
development. We are proud of our
sustainability impacts through our
aspiration “We do everything with

each entity applied (Environmental, Ecological,

Eco-friendly), which generally includes low carbon power generation and vehicles, smart grids, energy

efficiency, pollution controls, recycling, waste management and waste of energy, as well as any other

technologies which contribute to solving particular environmental problems.

*SDGs refer to the Sustainable Development Goals.

> UNTAD refers to the United Nations Conference on Trade and Development.



Care and Responsibility”. This includes
ensuring that all our employees go
home safely every day, supporting a
healthy planet for future generations
and supporting a better quality of life
for our local communities and the
world.

Dr. Pipat Yodprudtikan, Chairman
of Thaipat Institute revealed that
“Thaipat Institute is pleased that Star
Petroleum Refining has been certified
ESG credit from fence-line air quality
monitoring system installation project,
in response to the Sustainable
Development Goal No. 12: Responsible
Consumption and Production, Target
12.4: achieving the environmentally
sound management of chemicals and
all wastes throughout their life cycle,
in accordance with agreed international
frameworks, and significantly reduce
their release to air, water and soil in
order to minimize their adverse impacts
on human health and the environment”.

SPRC has studied the project to
install Fence-line Air Quality Monitoring
System since the year 2020. This
project will be an effective system to
monitoring air quality and effective
tools for our odor surveillance to
provide historical measurement of the
air quality along our fence-line, as
well as a proactive alert, earlier
troubleshooting to response to a
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potential event, facilitates communication
to stakeholders, which will help
mitigate consequences and reduce
complaints. The project also provides
analysis and risk assessment tools to
determine the necessary responses in
the event of a release in the facility
and will aid the understanding of and
communication of a potential impact
to the nearby communities. The
project value of fence-line air quality
monitoring system installation in the
2023 period accounts for 57.32 million
Baht.

The fence-line air quality monitoring
system consists of fence-line monitoring,
continuous emission monitoring,
meteorological for analyzing air
quality monitoring system. The program
is flexible to extract data for creating
the environmental information in visual
form and can be combined for analyzer
for forecasting. This project will be
completed in year 2024.

ESG Credit is an initiative of Thaipat
Institute which enables business
sector to bring their projects that met
qualifying criteria register for receiving
and benefitting ESG credits in
communicating corporate sustainability
advancement in Environmental, Social
and Governance (ESG) with ongoing
credit aggregation from the qualified
projects and activities.
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Thaioil affirms its commitment to sustainable
development, aiming to enhance the quality
of life for communities and society.

| in operations, placing continuous
emphasis on innovation to ensure
robust and sustainable business
growth within the framework of
ESG.

Thaioil has consistently
received the highest level of
Corporate Governance Report
of Thai Listed Companies (GRC),
earning a 5-star rating or
“Excellent” from the Thai
Institute of Directors (IOD) for the
15" consecutive year. Additionally,
it has continuously scored a full
100 points on the AGM Checklist

for shareholder meetings,

M oTTRE.

evaluated by the Thai Investor

R ssociation (TIA) for the 8"

Thai Oil Public Company Limited
is dedicated to conducting its business
in line with its vision of “Empowering
Human Life through Sustainable
Energy and Chemicals” while fostering
confidence and value for stakeholders
throughout the value chain. This is
achieved through excellence,

transparency, and social responsibility

consecutive year. In 2022, Thaioil
ranked among the top 25 listed
companies with the highest scores
across all four sustainability and
corporate governance assessment
criteria in the SET listed companies.
Notably, Thaioil has received the
Sustainability Awards of Honor for

the sixth consecutive years and
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achieved the highest evaluation rating
of AAA in the SET ESG Rating for the
year 2023 in the resource industry
category, organized by the Stock
Exchange of Thailand (SET) for the
first time (the SET ESG Ratings were
developed based on the previous
assessment known as “THSI”, which
the Company has been listed as a
sustainable stock since 2015). As well,
Thaioil has received highest score for
sustainable development in the Oil
& Gas Refining and Marketing
Industry for the 8" year, from the
Dow Jones Sustainability Indices (DJSI)
assessment and recognized as a DJSI
member of Emerging Market for the

11" consecutive year, based on the
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sustainability assessment by S&P
Global, a leading provider of financial
data and credit ratings. This reflects
its commitment to sustainable
business practices at a global level.
These assessments underscore
Thaioil’s adherence to professional
business standards. Over the years,
Thaioil has flexibly adjusted its strategic
approach to align with global trends,
aiming towards lower carbon businesses
and more environmentally friendly
products. It remains steadfast in its
commitment to holistic organizational
development, striving towards
sustainable balance in every
dimension, with the goal of becoming

a 100-year organization.
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ZUBBSTEEL COMPANY LIMITED
Certified by TGO to use the label Carbon
Footprint for Organization (CFO)

ZUBBSTEEL has attended the
ceremony to receive the certificate of

Carbon Footprint for Organization
(CFO) from Mr. Kiatchai Maitriwong,
Executive Director, Thailand Greenhouse
Gas Management Organization (Public
Organization), The prestigious ceremony
was held for the second time in 2024
on Friday, March 22, to honor
organizations and companies that
were granted certification to use the
Carbon Footprint Label.

Mrs. Jintana Meksereekul,
Chief Executive Officer and Managing
Director, had the opportunity to
express the company’s commitment
to developing and improving the
production process to be environmentally

|

friendly under the concept of “ Steel
saves the world “ by emphasizing the
importance of reducing steel scrap
through the process of recycling using
the Electric Arc Furnace (EAF), which
is a steel making process with
high technology that is accepted
internationally, can effectively control,
prevent, and reduce greenhouse gas
emissions. Including the installation
Solar Rooftop in the factory to bring
clean energy to the production process.
ZUBBSTEEL focuses on developing
“Green Steel” in order to deliver
products that are valuable to society
and environment friendly. ZUBBSTEEL
has a goal to be “Thai Steel for Thai
People” for sustainable use.
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