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1. TCFD Framework 
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TCFD Framework 

PTT Global Chemical, is devoted to exploring new and effective sustainable pathway to continue 
our journey forward and contributing to the environment where possible. We pledge to aggressively 
establish the company’s target as per our Climate Strategy and Climate-related Performance. In this 
light, GC has initiated ambitious GHG emissions reduction target and other indirect targets to 
monitor and improve GC’s performance and keep track of our progress directed at the global 
climate objective. These takes into consideration the Sustainable Development Goal 7 (Affordable 
and Clean Energy) and 13 (Climate Action). To further enhance GC’s operational excellence in 
leading towards the aforementioned target, GC has assigned its governance body to oversee the 
climate-related risk, opportunity and strategic directions. We have also analysed internal and 
external risk factors, which could influence the business operation as well as observing the 
emerging Risks to identify climate change risks that may cause significant impacts on GC and take 
precautionary measures to address them appropriately. Our approach include developing scenario-
based climate analysis for both physical and transition risks. 

Ultimately, we have enforced robust risk and crisis management approaches to manage 
unfavourable risk and minimize to the extent that is acceptable in response to GC’s Climate Change 
Strategy. We intends to initiate Net Zero Target by 2050 to strengthen our climate strategy. 

As part of GC disclosure action, the company has conducted this with conformance to TCFD 
recommendations and thus improving their robustness and uniformity. With evidence that will 
be presented in this report, GC has demonstrated to be a supporter of the TCFD recommendations 
and has, to the best of their ability, adopt the four aforementioned core elements of the climate-
related financial disclosures recommendation. 

The disclosure recommendations are structured around four core elements of organizational 
operation: governance, strategy, risk management and metrics and targets. 
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GC reports climate-related risks consistent to 
TCFD reporting guidance and illustrates 
Physical and Transition risks as follows. 

Source: https://www.fsb-tcfd.org/publications/finalrecommendations-report
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Recommendation Disclosure Disclosure Source

Governance

a) Describe the board’s oversight of climate-related risks and opportunities. ■ Page 10 - 15
■ https://sustainability.pttgcgroup.com/storage/document/integrated-sustainability-

reports/2021/pttgc-isr2021.pdf, PDF page 116
■ https://sustainability.pttgcgroup.com/en/net-zero/decarbonization-

governance/climate-change-management-structure
■ https://www.pttgcgroup.com/storage/document/cg-charter/20220310-pttgc-cg-

charter-en.pdf
■ https://sustainability.pttgcgroup.com/en/our-approach-and-sdgs/sustainability-

management-structure

b) Describe management’s role in assessing and managing climate-related risks 
and opportunities. 

Disclosure Aligned with Force on Climate Related Financial Disclosure 
(TCFD) Framework (1/4)

GC TCFD Report 2022
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Disclosure Aligned with Force on Climate Related Financial Disclosure 
(TCFD) Framework (2/4)

Recommendation Disclosure Disclosure Source

Strategy

a) Describe the climate-related risks and opportunities the organization has 
identified over the short, medium, and long Term

■ Page 16 - 46
■ https://sustainability.pttgcgroup.com/storage/document/integrated-sustainability-

reports/2021/pttgc-isr2021.pdf, PDF page 116 – 125
■ https://sustainability.pttgcgroup.com/en/net-zero/risks-and-opportunitiesb) Describe the impact of climate related risks and opportunities on the 

organization’s businesses, strategy, and financial planning.

c) Describe the resilience of the organization’s strategy, taking into consideration 
different climate-related scenarios, including a 2°C or lower scenario.

GC TCFD Report 2022
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Recommendation Disclosure Disclosure Source

Risk Management

a) Describe the organization’s processes for identifying and assessing climate-
related risks. 

■ Page 47 - 54
■ https://sustainability.pttgcgroup.com/storage/document/integrated-sustainability-

reports/2021/pttgc-isr2021.pdf, PDF page 70
■ https://sustainability.pttgcgroup.com/en/environment/climate-strategy/climate-

change-risks-and-opportunities
■ https://sustainability.pttgcgroup.com/th/net-zero/risks-and-opportunities

b) Describe the organization’s processes for managing climate-related risks.

c) Describe how processes for identifying, assessing, and managing climate-
related risks are integrated into the organization’s overall risk management.

Disclosure Aligned with Force on Climate Related Financial Disclosure 
(TCFD) Framework (3/4)

GC TCFD Report 2022
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Disclosure Aligned with Force on Climate Related Financial Disclosure 
(TCFD) Framework (4/4)

Recommendation Disclosure Disclosure Source

Metrics and Targets

a) Disclose the metrics used by the organization to assess climate related risks 
and opportunities in line with its strategy and risk management process.

■ Page 55 - 61
■ https://sustainability.pttgcgroup.com/en/environment/climate-strategy/climate-

change-strategy-and-target
■ https://sustainability.pttgcgroup.com/storage/document/integrated-sustainability-

reports/2021/pttgc-isr2021.pdf, PDF page 116 – 125
■ https://sustainability.pttgcgroup.com/storage/document/climate-change-strategy-

and-target/gc-greenhouse-gas-report.pdf
■ https://sustainability.pttgcgroup.com/en/net-zero/

b) Disclose Scope 1, Scope 2, and, if appropriate, Scope 3 greenhouse gas 
(GHG) emissions, and the related risks.

c) Describe the targets used by the organization to manage climate-related risks 
and opportunities and performance against targets.

GC TCFD Report 2022
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Governance

11

The Board of Director is responsible for the Climate change and Greenhouse Gas management strategy and roadmap, which is 
proposed by the Risk Management Committee and Corporate Governance Committee and Sustainability committee. These 
committees report to the board. Within the TCFD, ISR and public domain,  a management structure is provided representing the 
management system and chain of communication. The Organizational structure refers to the Enterprise Risk management 
committee and Corporate governance committee.

Governance is a key component as investors, lenders, insurance underwriters, and other users of climate-related financial 
disclosures are keen to understand where the organization’s board stands and what role or action they will be responsible for in 
overseeing climate-related issue. This extends to their accountability for assessing and managing those issues. 

The governance role is to provide oversight of and support on the climate-related risks and opportunities. GC has assigned the 
Board of Directors to be in charge of planning strategies, management approaches, and response measures for climate-related 
risks and opportunities in order to achieve maximum operational efficiency. 

GC TCFD Report 2022
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Governing Body Roles and Responsibilities Meeting Frequency

Board Chair The Board Chair holds the most power and authority on the board of directors (BoD) who provide
visions, missions, directions, and operational strategies with an efficient performance monitoring and
evaluation system in place, which is independent from the management, to review the operation of
Executives. Board chair will also act as a person who resolves conflict on climate-change related
matter between Corporate Governance Committee and Risk Management Committee (RMC)

As needed

Corporate Governance 
and Sustainability 
Committee

The Corporate Governance and Sustainability Committee is responsible directly to the Board of
Directors in accordance with the duties and responsibilities assigned to them. Additionally, the Board
of Directors is also responsible to third parties for the operation of the Company as well.

Quarterly

Risk Management 
Committee (RMC)

RMC is appointed by BoD, and acts as a sub-BoD. RMC is responsible for defining the direction of
risk management guided by the risk appetite, risk policy, and five risk management frameworks:
corporate, foreign exchange, price-and spread, subsidiaries, and investment. It is also tasked with
monitoring and providing recommendations on the management of risks towards the achievement of
GC’s strategic and business goals. BoD’s responsibility is to oversee corporate risk management by
monitoring progress and RMC’ s performance at least quarterly, and to report results to shareholders
through GC Annual Report.

The RMC is responsible for defining comprehensive key risk management policies and practices,
which include climate-related risks. The RMC assesses and reviews risks, taking into account both
internal and external factors which may affect the achievement of our goals in order to ensure that
appropriate measures to tackle climate change, which are also in line with our business context,
have been put in place.

Quarterly
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a) Describe the Board’s Oversight of Climate-related Risks and 
Opportunities

GC TCFD Report 2022
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b) Describe Management’s Role in Assessing and Managing 
Climate-related Risks and Opportunities

GC TCFD Report 2022 13

Governing Body Roles and Responsibilities Meeting Frequency

Management 
Committee (MC) 

MC chaired by CEO and comprised of top executive managements to review the performance of climate
related risk/opportunity management and provide recommendations on further strategy or action plan.

Role in to oversee the establishment and revision of sustainable development policies, approaches, and
goals as well as consider operating guidelines according to GC’s sustainability strategy framework which
include climate change management and circular economy management. The MC also supports the
Sustainable Development Committee (SDC) in its duty to shape GC’s sustainability strategies and directions

Bimonthly

Sustainability 
Development
Committee (SDC)

Sustainable Development Committee (SDC) is established to govern the strategic directions for the
mitigation of climate change-related issues. These include GHG reduction target setting, refinement of
project investment plans by emphasizing reducing greenhouse gas emissions, enhancing energy efficiency,
and seeking an approach to use alternative energy in both GC’s production processes and offices, internal
carbon price setting, eco-design in accordance with circular economy principle, Life Cycle Assessment
analysis and collaborative partnership along the supply chain, especially with communities and consumers.

There is a Decarbonization Unit Department under SDC, responsible to monitor and follow up on timely any
implementation progress on the climate-related risk mitigation/adaptation measures and programs that lead
to the achievement of the goal of decarbonization pathway and the agenda of net zero 2050.

Quarterly
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Governing Body Roles and Responsibilities Meeting 
Frequency

Enterprise Risk 
Management 
Committee (ERMC) 

ERMC has been assigned to closely monitor our risk management performance on a monthly basis and reported
to Management Committee (MC)

ERMC is responsible for considering and scrutinizing the risk management performance and results to be
reported to the Management Committee which is chaired by the CEO, Risk Management Committee (RMC), and
Board of Directors (BoD) accordingly. The ERMC is established to ensure that the implementation of risk
management is aligned with strategic management and objective within risk appetite and in line with the Risk
Management Committee (RMC) guidance. The ERMC members consist of executive officers from each business
function who have accountability in risk governance and implementation, risk enforcement, and company-wide
risk management.

Risk function unit under ERMC - Corporate Risk Management and Internal Control System Department (S-RC),
which directly reports to the Corporate Strategy Function Head, then S-RC is independent of Business Units
(BUs) & functional units. S-RC is responsible for

1) deploys risk governance, policy & framework as approved by RMC

2) monitors risk management progress and regularly reports to the risk committee at both the operational level
(ERMC) and BoD level (RMC)

3) Advises risk management to Bus & functions, and subsidiaries, and

4) Ensures frameworks are in line with international standards/ guidelines. GC implements the 3 Lines of
Defense model.

Monthly

14
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Organizational Structure of Climate Governance 

GC TCFD Report 2022 15

Efficiency
Driven

Compensation
Driven

Portfolio
Driven

Board of Directors

Risk Management
Committee

Policy / Direction

Strategy

Individual KPI

Climate 
Statement

Corporate KPIManagement Committee

Sustainability Development 
Committee

• Decarbonization Unit

Enterprise Risk Management 
Committee

• Risk Function Unit

Corporate Governance
and Sustainability 

Committee 
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a) Describe the Climate-related Risks and Opportunities the 
Organization has Identified Over the Short, Medium, and Long Term

In order to create the strategies for energy management and climate change 
in accordance with the TCFD recommendations. GC has established 3 
timeframes to analyze the financial implications of risks including short- (1-2 
years), medium- (3-5 years), and long-term (more than 5 years). These 
results initially and substantially reflect the management measures, 
adaptation plans, and financial planning. 

In addition, the full range of Scenario analysis and models of the risk 
impact levels that cover 2030 and 2050 are conducted by considering 
the expected lifetime of the assets or activities, which can foresee the 
possibility and severity of the impact over time and the further consideration 
and consistency of our GC Net Zero Pathway to 2050 direction. This also 
coincides with the Paris Agreement (at the global level) of limiting global 
warming to well below 2°C and pre-industrial levels and pursuing efforts to 
limit warming to 1.5°C by achieving global Net Zero by 2050. The context-
specific plan to adapt to physical climate risks in existing and/or new 
operations, with the objective to focus on shaping the directions of the 
climate change plan, investment in advanced technology to enhance 
process efficiency, alternative energy utilization, and Internal Carbon Pricing.

If global carbon emissions are not effectively controlled, climate volatility will 
occur, in the form of droughts and floods, in a short-term. In addition,  an 
increase in extreme weather such as the maximum wind speed, frequency, 
and intensity of storms, rising sea levels, and increasing heat waves can 
pose a significant risk to GC’s businesses and the value chain of GC’s 
business partners in a medium-term or long-term. GC has prepared various 
measures to mitigate and cope with such impacts.

GC TCFD Report 2022 17

GC has set a voluntary goal of a 20% reduction in GHG 
emissions (scope 1 and 2) by 2030, from 2020 base-year 
emissions. These actions will contribute to the bigger picture of 
Climate Uplifting which is Thailand’s commitment to 20% of 
GHG emissions reduction by 2030. By 2050, GC aims to 
achieve Net Zero for Scopes 1 and 2.
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Executive Summary - Risks Impact in Different Timeframe

GC TCFD Report 2022 18

Physical Risks

• Drought and Floods – Climate change 
could impact precipitation patterns 
change, and lead to drought and water 
shortage. Without efficient water 
management and flooding prevention 
plan, GC’s business operations may be 
affected and disrupted, which may 
decrease GC’s revenue and increase 
procedures for implementation of new 
measures and laws. 

• Impact Timeframe:

Drought impact is potentially low in the 
short- and medium-term, and the impact 
is expected to be increased to moderate 
in the long-term.

Floods impact in the short-term will be 
low. Then, floods impact will be 
increased to moderate in the medium-
term and continuously increase in the 
long-term. However, the impact will be 
moderate level.

Opportunities

• Low carbon products and business -
The opportunity that is raised from the 
transition risk is to motivate and 
enhance our environmental aspects in 
low carbon products. GC plans to 
increase investment in the development 
of low carbon products and 
sustainability-driven solutions that 
provides sustainability value-added to 
users. 

• Impact Timeframe:

GC has earned the financial benefit from 
the short-term. The benefit will be larger 
in the medium-term since GC has a fixed 
financial plan for the growth of value. The 
financial impact could be continuity 
larger in the long-term.

Transition Risks

• Impact of changing demand and 
carbon price – GC’s operational cost 
in terms of emissions reduction and 
carbon credit cost may arise. This 
situation of related carbon regulations 
leads to a change in market demand for 
fossil-based products and disruption 
from low carbon technologies. Based 
on the AET scenario, Refined and 
Polyolefin products operating costs will 
be increased due to carbon cost, 
margin erosion, and volume impact by 
demand.

• Impact Timeframe:

In 2030, GC’s operating costs will be 
significantly increased, and the amount 
of the mentioned cost will be critical in 
2050. 

However, GC aims to convert this risk 
into opportunities by investing in low-
carbon products and businesses.
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Scope of Assessment
• GC Group Own Operation, Upstream (Raw material – Natural Gas, Crude Oil), Downstream (Key Customers)

• The assessment has been done in both semi-quantitative using climatic modeling scenarios and literature review

• Assessment is based on short-, medium-, and long-term horizons considering the expected lifetime of the assets or activities

• Context-specific assessment of the physical impacts of climate change for each asset (covering the majority of assets)

GC TCFD Report 2022 19

Location Asset

Rayong
• Operations
• Upstream including critical tier 1 feedstock supplier in Rayong

Chon Buri Operations

Samutprakan Downstream including a major client

Samutsakorn Downstream including a major client

Asset Location 

Upstream (Raw Material – Natural Gas, Crude Oil) Own Operation and Downstream (Key Customers)
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Three Driven Pillar Toward Net Zero
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For the integration process of climate-related risks assessment as an input to the business strategy, GC regularly assesses the climate-
related risks and opportunities with collaborations among the risk management team, strategy development team, environmental 
management team, and sustainability management team. After screening the climate change-related risks based on TFCD guidelines 
including 

• Physical risks: increased severity of extreme weather (acute) and change of precipitation patterns leading to drought and flood 
(chronic)

• Transition risks: policy and legal, technology, market, reputation  

To achieve Net Zero, GC has been 
conducting Decarbonization Pathways 
for approaches to reduce carbon 
emissions to reach the Net Zero goal 
by implementing business activities in 
three approaches which include: 
• Efficiency-Driven; 
• Portfolio-Driven; and 
• Compensation-Driven.
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Extreme Weather* Flood

Drought

Drought

Physical Risks
Physical risks resulting from climate change can be event-driven (acute) or longer-term shifts (chronic) in climate patterns. Physical risks 
may have financial implications for companies, such as direct damage to assets and indirect impacts from supply chain disruption. 
Companies’ financial performance may also be affected by changes in water availability, sourcing, and quality; food security; and extreme 
temperature changes/wind speed affecting companies’ premises, operations, supply chain, transport needs, and employee safety.

 Flooding assessment is conducted 
using the WRI-Aqueduct Flood tool 
by determining depth of inundation 
(i.e. flooding).

 The Drought analysis is based on 
the ratio of total water withdrawal to 
available renewable water resources 
(surface and groundwater).

21

Remark: * Extreme Weather includes windspeed, cyclone, hailing, lighting, and storm

 Extreme Weather analysis is based 
on the metadata, the “tropical 
cyclonic strong wind and storm surge 
model uses information from the 
Shuttle Radar Topography Mission 
(SRTM) of NASA. 
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Discussion on Physical Risks 
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Change of precipitation patterns leading to drought and flood 
(chronic) 

Climate change and its potential effects from precipitation patterns 
change may lead to drought and water shortage or prone to 
increase flooding in some areas. Without an efficient water 
management and flooding prevention plan, GC’s business 
operations may be affected and disrupted. For drought, GC 
Thailand (>90% operation sites) uses water from reservoirs not 
from river basins which are the same water sources for municipal 
use. Water shortage in the production process or deteriorating 
raw water quality leads to production process disruption, which 
may decrease GC’s revenue and increasing procedures for 
implementation of new measures and laws, e.g. permission 
request, water allocation, legal responsibility, etc.

Increased severity of extreme weather (acute) 

Climate patterns in longer-term shifts is one of the basic 
characteristics of climate change. Increasing number of storms, 
cyclones may cause disruptions of crude transportation by sea 
freight. That climate change risk could potentially effects GC’s 
supply chain stability, if alternative methods are not thoroughly 
planned. GC production site at Rayong is running with the crude 
from West Africa and North America, mostly. Any disruptions of 
crude transportation in Indian ocean may cause the delay of 
feedstocks delivery. 

GC takes this water availability into short and long-term risk management. GC has accounted for potential negative impacts from 
droughts in two main scenarios: 1) Low case scenario where water in reservoirs reaches a low level with no additional water from other 
sources, and 2) Moderate case scenario based on historical data where there is a low water level in reservoirs.
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Transition Risks

GC TCFD Report 2022

Transitioning to a lower-carbon economy may entail extensive policy, legal, technology, and market changes to address mitigation and 
adaptation requirements related to climate change. Depending on the nature, speed, and focus of these changes, transition risks may 
pose varying levels of financial and reputational risk to companies, which can be initially categorized into policy and legal, technology, 
market and reputation.

 Changing customer or 
community perceptions of an 
organization’s contribution to 
or detraction from the 
transition to a lower-carbon 
economy

 Shifts in supply and demand 
for certain commodities, 
products and services as 
climate-related risks and 
opportunities are increasingly 
taken into account.

 Technological improvements 
or innovations that support 
the transition to lower-carbon, 
energy-efficiency

 The disruption caused by the 
displacement of old systems 
by new technology

 Policy actions that attempt to 
constrain actions that 
contribute to the adverse 
effects of climate change

 Policy actions that seek to 
promote adaptation to 
climate change

23

Reputation Market Technology Policy and Legal 
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Discussion on Transition Risks

Market and Reputation

At present, environmental awareness and demanding changing of 
circular economy has become a growing trend at both national 
and international levels. Thai and Asian consumers have, thus, 
become more aware of long-term environmental impacts, leading 
to a decline in single-use plastic consumption and an increase in 
purchase of products made from renewable raw materials or 
recycled plastic. Decrease in single-use plastic consumption and 
growing trend to modify the components of environmentally 
friendly products by entrepreneurs have lowered the demand for 
plastic pellets in the period of two to three years, affecting GC’s 
revenue directly. Another emerging of EV (Electricity Vehicle) 
demanding increase also is able to have an impact on GC’s 
refinery business. Public concerns of single-use plastic ban are 
coming together with low-carbon economy and increase demand 
of EV increase due to renewable energy trend. GC Thailand as a 
leading petrochemical company in South East Asia cannot avoid 
public expectations on moving forward to low-carbon economy. If 
we fail to convince that GC is following an emission reduction 
pathway towards low-carbon industry we will experience 
difficulties to retain young shareholders. 

GC TCFD Report 2022 24

Policy and legal

GC as an energy- and the emissions-intensive company is directly 
affected by current and emerging regulations targeting energy use 
and efficiency as well as reduction of emissions. Emerging 
regulation Thailand starts the process of developing the 
foundations for a national carbon price using World Bank funds, a 
climate official said, a process which will culminate in a mandatory 
emissions trading scheme. There is some possibility that Thailand 
could issues new Thailand acts related to climate change in the 
near future.

Technology

Decarbonization technologies including Carbon Capture and 
Storage (CCS), fossil fuel switching to hydrogen fuel and other 
alternative energy that can threaten the corporates if they have not 
prepare and plan to mitigate the impact. These technologies can  
support GHG reduction target in 2050 alignment with national and 
international targets but Installation of equipment or improvement 
of production process to reduce GHG emissions may result in 
higher operating cost. GC included climate change related 
technology as one of GC’s corporate risk factor in corporate risk 
assessment process by Enterprise Risk Management Committee. 
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Low Carbon Products 

and Business

Identified Risks and Opportunities in 2022

25

Transition Risks

GC TCFD Report 2022

After screening the climate-related risks based on TFCD guidelines including physical risks. The identified physical risks are drought, 
flood, and extreme weather. The transition risk is impact of change demand and carbon price that is the combination of market changing 
demand, carbon-related policy and legal, and technology, which could lead to the research and development of low carbon products as 
an opportunity. For opportunity, the development of green products including bio-plastic and recycled products and a portfolio-driven 
toward low carbon concept are the significant direction of our sustainable business strategy.  

Flood

Drought

Extreme Weather

Impact of changing demand
and carbon price 

Technology
Carbon Related 
Policy and Legal 

Changing 
Market 

Demand 

Bio-plastic

Recycle Products

Low Carbon Business

Physical Risks
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b) Describe the Impact of Climate-Related Risks and Opportunities 
on the Organization’s Businesses, Strategy, and Financial Planning

GC TCFD Report 2022

Reduction in availability 
of raw materials

 Decrease in fresh water 
availability 

 Decrease in rainfall and 
frequent drought can 
reduce the availability 
of water for the 
business. 

 In addition to decreased 
water availability, 
unfavourable climatic 
conditions may 
availability of raw 
materials.

26

Impacts of Climate Change on Chemicals Industry 

The impacts of climate change resulting in financial planning on risk mitigation and adaptation.

Disruption of utilities 
and transportation routes. 

 Disruption of utilities 
(such as electricity) 
and transportation 
routes may occur due 
to floods, cyclones, 
and landslide. 

 Such disruptions may 
affect the production or 
timely distribution of 
produced goods. 

Physical damage to 
major assets 

 Physical damage to 
the company assets 
due to natural 
hazards such as 
cyclones, floods, 
and landslides

Changes in Demand 
Pattern

 As a result of 
climate change, 
changes in 
consumers 
preferences and 
expectations may be 
expected. 

Workforce Stability

 Increased incidence 
of diseases could 
affect employee 
absenteeism, 
productivity, and 
company insurance 
costs
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Climate-Related Risks and Opportunities Implication

GC TCFD Report 2022 27

16.7 MTHB

Floods

Drought may result in 
unavailability of 
adequate fresh water.
This may lead to 
disruption of production, 
and utilities.

Additionally, it may also 
increase the water 
sourcing cost as plant 
requires to adopt more 
expensive alternate 
technologies.

546.5 MTHB

Drought

Risk/
Opportunity

Impact of 
identified 

risks to GC 
Business

Financial 
Implication

Topic

Disruption of GC's 
operation resulted in 
revenue loss.

GC's critical 1st tier 
feedstock supplier may 
delay delivery raw 
material but there is no 
significant impact to GC.

Extreme weather

-

GC's design standard 
with design margin 10% 
can cope maximum wind 
speed in Thailand.

No significant impact on 
GC assets.

16,931  MTHB

Changing demand and 
carbon price

Changing demand of 
market, carbon related 
policy and low carbon 
technology trend are the 
combined driver to be an 
impact to the business in 
the near future and it can 
reduce the competitive 
capability. As a result, 
GC realizes that this 
challenging risk can be 
the business opportunity 
in long-term as well.

Low carbon products 
and business

87,000 MTHB 
per year 

Low carbon products 
and business can 
positively impact to the 
business in term of 
opportunities and 
enhance the competitive 
capacity in the market.

The initial financial 
opportunity is at  
approximately 87 million 
THB per year

Physical Risk Transition Risk Opportunity
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Physical Risk Implication (1/2) 

28

Identified 
Risk

Example of Risk Implication Financial Impacts on GC Business*
Short-
term

Medium-
term

Long-
term

Drought • Drought may result in 
unavailability of adequate fresh 
water both in quantity and quality. 
This may lead to disruption of 
production, utilities and/or the 
personnel. 

• Drought stress may increase the 
water sourcing cost, and may 
require the Plants to rely on more 
expensive alternate technologies 
such as desalination. 

• Drought in the neighbouring 
communities may lead to shared 
water challenges, resulting in 
impact on the communities’ 
perception towards the Plants

Assumption of drought in 2 months period 
Water Quantity
• If the water reduction in quantity approx. 30% of GC total water consumption, 

then no significant impact.
• If the water reduction approx. 40% of GC total water consumption may result 

in:
- Plants shutdown leading to shading and financial loss 254 million THB*
- Plants slowdown leading to shading and financial loss 150 million THB* 
Total impact = 404 million THB

• If the water reduction approx. 50% of GC total water consumption may result 
in:

- Plants shutdown leading to shading and financial loss 387 million THB*
- Plants slowdown leading to shading and financial loss 149 million THB* 
Total impact = 536 million THB

Water Quality
• Also, when water stress in quantity occurs, the water quality usually is not 

proper to utilize directly in the operation and its treatment cost will be 
increased in term of additional chemical and electricity cost. The estimated 
cost impact is 10.5 million THB.

• No impact on PTT GSPs (GC’s critical 1st tier feedstock supplier)

• No significant impact on GC customers

GC TCFD Report 2022

Note: *Depend on business economic

Very Low          Low               Medium            High               Very High

Legend for Risk Impact:
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Physical Risk Implication (2/2) 

29

Identified 
Risk

Possible Risk Implication Financial Impacts on GC Business*
Short-
term

Medium-
term

Long-
term

Flood • Inundation of assets, utilities, 
infrastructures, facilities and 
increased land erosion

• Disruption/damage of 
infrastructure and movement of 
personnel and goods

• Loss of property value

• Personnel and infrastructure 
safety

• Increase of asset insurance cost

Assumption of (water depth 1.5 m for 1 day)

• Plant disruption 1 day resulted in revenue loss 0.53 million USD or 16.7 
million THB. The calculation is based on the average revenue during Jan-
May in the previous year) 

• Financial implication = revenue loss = 16.7 million THB

• GC’s critical 1st tier feedstock supplier may delay delivery raw material but 
there is no significant impact to GC.

• There are 2 major customers and no significant impact on GC business 

GC TCFD Report 2022

Note: *Depend on business economic

Very Low          Low               Medium            High               Very High

Legend for Risk Impact:
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Identified 
Risk

Management Measures and Adaptation Plan Investment / Cost of Response 

Drought Own Operation
GC launches the tangible water management practices within GC Group to ensure long-term sustainability of water 
supply, including water consumption plans based on 3Rs principle (Reduce, Reuse, Recycle) and increase in 
production capacity of the Wastewater Reverse Osmosis (WWRO) system. It also includes the plans to produce 
fresh water instead of withdrawal fresh water from natural sources, as measures and adaptation plan as follows.

Internal management:
• Installation Mobile Sea Water Reverse Osmosis (SWRO) at Refinery 
• Installation of pipeline system and projects around wastewater recycling
• Improvements to other water related infrastructure, such as Wastewater Reverse Osmosis(WWRO), investment
• Secured resource contract (higher price, increase OPEX ~8 MB/year at Refinery

External management
• Collaboration with PTT group to actively engage other key stakeholders to participate in Water War Room 

Rayong. 
• Collaboration with others in Map Tha Put Plant Manager Club*
• Collaboration with neighbor communities to conserve watershed areas 
• Collaboration with Eastern Economic Corridor (EEC) for feasibility study of large capacity SWRO (200,000 

liter/day) production.
• There is also a possibility of external investor to invest for SWRO production.

*Note that Map Tha Put Plant Manager Club (MTP PMC) comprised of many company in Map Tha Put industrial 
estate, RIL industrial estate, WHA industrial estate, Pa Deang industrial estate, Asia industrial estate, IRPC group 
and Map Tha Put Port Operating Companies. The objective of MTP PMC is to be the group for communication, 
support and exchange information. For example, the situation of water and mitigation plan for both drought and 
flood situation.

300 million THB

This measure and adaptation 
cost of response are 
implemented presently (less than 
5 years).

GC TCFD Report 2022
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Identified 
Risk

Management measures/ Adaptation Plan Investment / Cost of Response

Flood Own Operation
GC preventive measures include taking actions in sewer system survey and maintenance prior to the raining 
season. These also include site monitoring during heavy rain, feasibility study on plan design and the construction 
of flood wall that can cope with the flood from the historical data for raining rate at 130 mm. The measures, such as 
preparation and installation of mobile pumps and sandbag flood barrier are also in place to mitigate the occurrence 
of flooding and more detail as follows.

Internal management 
Prevention
• Sewer system survey and maintenance before raining season.
• Site monitoring during heavy raining. 
• Study to build hard wall (consideration of applied historical flooding data about 2 times of historical raining rate 

130 mm.)
• Further design plant basis including historical peak raining rate.
Mitigation
• Sandbag and mobile pumps 

External management
• GC collaborates with PTT group to actively engage other key stakeholders to participate in Water War Room 

Rayong
• Collaboration with others in Map Tha Put Plant Manager Club
• Collaboration with neighbor communities to conserve watershed areas 

20 million THB

This measure and adaptation cost 
of response is implemented 
presently (less than 5 years).

GC TCFD Report 2022
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Identified 
Risk

Management measures/ Adaptation Plan Investment / Cost of Response

Drought
and Flood

Supply Chain
GC conducts water risk assessment (using tools such as, Environmental Impact Assessment and Life Cycle 
Assessment) to identify relevant suppliers with high water-related risks, which founds to be PTT Gas Separation 
Plant, GPSC and GLOW. As GC is the leader for PTT Group Water Management Team, we have developed a 
knowledge sharing sessions for suppliers and PTTEP group to synergize water consumptions and reduction goals 
that is the external water management, water reduction application and water discharge regulations. These synergy 
(which includes, engagement with the suppliers and training sessions, reporting and disclosure of suppliers’ water 
consumption) are then focused towards the high-risk ranking group. 

Additionally, GC prepares mitigation actions and shredding ranking guideline to minimize water consumption by 10-
70% to alleviate impacts on business. These actions will be conducted internally and externally along supply chain 
under the support of the management team.

This engagement cost is included 
in operational cost.

This measure and adaptation cost 
of response is implemented 
presently (less than 5 years).

Management Measures/Adaptation Plan
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Transition Risk Implication  
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Identified 
Risk

Possible Risk Implication Financial Impacts of Transition Risk on GC Business*
Short-
term

Medium-
term

Long-
term

Impact of 
changing 
demand and 
carbon price

• Reduced revenue from decreased 
demand for products

• Increased capital investment in 
upgrading facilities or transition 

• Increased operating costs due to 
policy changes, such as compliance 
costs or insurance premiums

• Decreased investment opportunity 
and revenues  

GC included climate change regulatory as one of GC’s corporate risk 
factor in corporate risk assessment process by Enterprise Risk 
Management Committee. Our operational cost in term of emission 
reduction and carbon credit cost may arise, in case we cannot cap CO2 
within our allocated quota. This situation of related carbon regulatory 
leading to change in market demand of fossil-base product and 
disruption from low carbon technologies, so based on the financial 
impact study on transition risk in scenario AET is initially applied to fit 
properly to the financial implications to our existing products in 2050 as 
follows; 

Refined products
• Increased operating cost due to carbon cost approximately 120  

million THB 
• Margin erosion approximately 949 million THB 
• Volume impact by demand approximately 1,994 million THB 
Polyolefin products
• Increased operating cost due to carbon cost approximately 464 million 

THB 
• Margin erosion approximately 4,578 million THB 
• Volume impact by demand approximately 8,826 million THB .
Total impact = 16,931 million THB

(Financial impact from transition risk in scenario ACCS is less than AET)

GC TCFD Report 2022
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Identified 
Risk

Management Measures/Adaptation Plan Investment / Cost of Response

Impact of 
changing 
demand and 
carbon price

GC has been conducting business with consideration of risks caused by climate change. Thus, GC has 
committed to strive to achieve Net Zero target within 2050. 

GC focus on managing resources to achieve efficiency and sustainability based on Circular Economy. GC 
also implements technology in our operations in tandem with promoting stakeholder engagement. To mitigate 
these risks, GC has been conducting Decarbonization Pathways for approaches to reduce carbon emissions 
to reach the Net Zero goal by implementing business activities in three approaches which include Efficiency-
Driven, Portfolio-Driven, and Compensation-Driven. 

Additionally, GC is well aware of the lower demand and price of fossil fuels due to the renewable energy 
trend and increasing demand for recycled and bio-based products, which may affect our petroleum and 
polyolefins products. Therefore, GC aims to seize the opportunity by transforming its business portfolio into 
low carbon business. The summary of the programs is below.

• Invest in carbon reduction process and carbon capture technology

• Initiated the Maptaphut Integration (MTPi) eco-friendly program to reduce loss in the process and lower 
greenhouse gas emissions

• Invest in low-carbon process technology

• Invest in capacity for green products such as bio-fuel, and bio plastic.

• Invest in recycled products, high-performance products, low carbon products, and upcycled products. 

945 billion THB

Estimated investment during 2021 –
2050

• $5 billion or (175 billion THB): GHG 
emission reduction 

• Efficiency-driven: investment in 
technology for energy efficiency 
improvement and low carbon 
power and heat/renewable.

• Compensation: invest in nature-
based solutions and carbon 
capture and storage

• $22 billion or 770 billion THB: 
Business portfolio evolution towards 
low carbon business

• Green products such as bio-
fuel, bio plastic

• Recycled and upcycled 
products

GC TCFD Report 2022
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Opportunity Implication 
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Identified 
Opportunity

Possible Implication Financial Impacts on GC Business*
Short-
term

Medium-
term

Long-
term

Business portfolio 
evolution towards 
low carbon 
business; 
• Green products 

such as bio-fuel, 
bio plastic

• Recycled and 
upcycled 
products

• Low carbon 
products, high-
performance 
products

• Increase the competitive capacity in 
the market

• Reduced operating costs due to 
avoided carbon price/fee under the 
carbon related policy, such as 
compliance costs

• Increased long-term revenues  

The opportunity that is raised from the transition risk is to 
motivate and enhance the environmental aspects of our 
existing green products. GC expects to capture this 
opportunity and move toward our Net Zero strategy, so GC 
plans to increase investment in the development of green 
products and sustainability-driven solutions that provides 
sustainability value-added to users. 

The initial financial opportunity is at least approximately 
87 billion THB per year, in the short-term. 

 In addition, the impacts will be larger over time because GC 
set the growth rate at +4% EBITDA per year.

GC TCFD Report 2022
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The opportunity timeframe is 
expected to be impact presently 
onwards.
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Identified 
Opportunity

Management Measures/Adaptation Plan Investment / Cost of Response 

Low carbon 
product and 
business 

GC plans to increase investment in the development of low carbon products, sustainability-driven 
solutions, and technology that provides sustainability value-added to users. These bio-products 
include bio-fuel, bio-plastic, recycled products, high-performance products, low carbon products, and 
upcycled products. The summary of programs is below.

• Invest in low-carbon process technology
• Invest in capacity for green products such as bio-fuel, bio plastic
• Invest in recycled products, high-performance product, low carbon products, upcycled products 

770 billion THB (2021 – 2050) or 
24.5 billion THB per year

Estimated investment during 2021 – 2050

• Total investment is $22 billion or 770 
billion THB: Business portfolio 
evolution towards low carbon business
• Green products such as bio-fuel, 

bio plastic
• Recycled and upcycled products

GC TCFD Report 2022
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C) Describe the Resilience of the Organization’s Strategy, 
Taking into Consideration Different Climate-related Scenarios, 
including a 2°C or Lower Scenario. 

GC TCFD Report 2022 37

GC takes action to mitigate climate change impacts and increase the resiliency of the company and announces the ambitious target to 
achieve Net Zero GHG emission in 2050. GC has performed impact assessment and adaptation. Assessment is based on short-, 
medium-, and long-term horizons considering the expected lifetime of the assets or activities. In addition, assessment incorporates 
model setup and running simulations in many scenarios, including a 2°C or lower scenario as RCP2.6, with RCP4.5 and RCP8.5. 
Based on the findings, a set of practical mitigation measures and adaptation strategies is proposed for implementation to fit the impact 
type and level.

We also have analyzed the potential impacts of the transition risks to our business using bespoke scenarios from Base Case (the 
Nationally Determined Contribution (NDC) pathway), Accelerated Energy Transition (AET 2C) and ACCS (1.5C) scenarios. The base
case was based on business as usual assumptions leading to global warming of 2.6˚C. AET was based on a low carbon economy 
transition leading to global warming of 2C. In addition to these two scenarios, in July 2022, GC also performs an analysis for 
Accelerated Carbon Capture and Storage (ACCS) scenario which is in line with 1.5C pathway. 

Assessment of transition risk based on potential scenarios for legislation, technological development or market conditions, and physical 
risks into both scenarios’ events, assessing and identifying risk severity along the years 2020 – 2050.  

The next pages describe more information on scenarios applied in Physical and Transition Risks.
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Physical Risk Assessment
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Summary of physical risk assessment 

Risk Indicator IPCC 
Scenario

Timeframe Description / Criteria Tool

Drought Rainfall RCP* 
2.6, 4.5, 8.5

2030 - 2050 • The projection of rainfall data conducted by climate 
model CMIP 5** has been generated over Thailand and 
focus on Chonburi and Rayong Province 
• Standard Precipitation Index (SPI) has been 
calculated and use as the factor to indicate drought and 
flood year

Flood Rainfall RCP 
2.6, 4.5, 8.5

2030 - 2050

Extreme 
Weather

Rainfall
Wind speed

RCP 
2.6, 4.5, 8.5

2030 - 2050 • The projection of rainfall and wind speed data 
conducted by climate model CMIP 5 have been 
generated over Thailand and focus on Chonburi and 
Rayong Province (Upstream)
• The frequency of tropical cyclone categories 1-5 have 
been counted and projected

Remark:
*RCP – representative concentration pathway, 
**CMIP- Coupled Model Intercomparison Project

GC TCFD Report 2022
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Scenarios Description
Global mean 

temperature Change
Maintain at 2.0 C by 

2050

RCP* 2.6

• Mean Radiative forcing at earth surface is 2.6 W/m2; 
• High effort on the implementation of decarbonization
• Medium intensity & low frequency in extreme weather

1.6 C in 2050 Possible

RCP 4.5

• Mean Radiative forcing at earth surface is 4.5 W/m2;
• Medium effort on the implementation of decarbonization
• Medium intensity & medium frequency in extreme weather

2.4 C in 2050
Possible, with high 

uncertainty

RCP 8.5

• Mean Radiative forcing at earth surface is 8.5 W/m2;
• Low effort on the implementation of decarbonization
• High intensity & high frequency in extreme weather

4.3 C in 2050 Impossible

Physical Risk Scenario

GC TCFD Report 2022
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SPI Flood Impact

2.00 and above Very high

1.50 to 1.99 High

1.00 to 1.49 Medium

0.00 to 0.99 Low

40

Likelihood Flood Impact

Very High risk = >2 severe drought/flood year within 10 years Very high

High risk = 2 severe drought/flood year within 10 years High

Medium risk = 1 severe drought/flood within 10 years Medium

Low risk = No severe drought or flood year with in 10 years Low

SPI Drought Impact

- 2.00 and less Very high

-1.50 to -1.99 High

-1.00 to -1.49 Medium

0.00 to -0.99 Low

SPI – Standard Precipitation Index

Drought and Flood Assessment Methodology

GC TCFD Report 2022
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Physical Risk Scenario : Drought

41

Thailand
Projection of Consecutive Dry Days

The number of consecutive dry days is likely to decreases in long-term

No. Asset Drought

1
Rayong: GC 
Operation/Suppliers

2 Chonburi: GC Operation

3 Samutprakan:Customer

4 Samutsakorn:Customer

Baseline

RCP 2.6

No. Asset
Drought

2030 2050

1
Rayong: GC 
Operation/Suppiers

2 Chonburi: GC Operation

3 Samutprakan: Customer

4 Samutsakorn: Customer

RCP 8.5

No. Asset
Drought

2030 2050

1
Rayong: GC 
Operation/Suppliers

2 Chonburi: GC Operation

3 Samutprakan: Customer

4 Samutsakorn: Customer

https://climateknowledgeportal.worldbank.org/

Impacts on business Examples of risks

• Existing water shortages and constraints on water supply 

• Insufficient water supply, worsening on both severe harm and 
economic impact

• The drought in 2020 and 2005 were affected large swathes in 
the East, where three provinces as Chachoengsao, Chon Buri 
and Rayong. Drought were likely to limit production, only 7% 
of water at Rayong reservoir. Luckily that the situation was 
recovered on time.

RCP 2.6 RCP 2.6

20502030

GC TCFD Report 2022
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Physical Risk Scenario: Flood

42
https://climateanalytics.org/tools/

Thailand
Projection of Days with heavy rain

The heavy rain may increase and decrease in some areas in 2030 
but increase in most areas towards 2050

No. Asset
Riverine

Flood
Urban 
Flood

1 Rayong: GC Operation

2 Chonburi: GC Operation

3 Samutprakan:Customer

4 Samutsakorn:Customer

Baseline

RCP 2.6

No. Asset

Riverine
Flood

Urban Flood

2030 2050 2030 2050

1 Rayong: GC Operation

2 Chonburi: GC Operation

3 Samutprakan:Customer

4 Samutsakorn:Customer

RCP 8.5

No. Asset

Riverine
Flood

Urban Flood

2030 2050 2030 2050

1 Rayong: GC Operation

2 Chonburi: GC Operation

3 Samutprakan:Customer

4 Samutsakorn:Customer

https://climateknowledgeportal.worldbank.org/

Impacts on business Examples of risks

• Damage on corporate assets e.g. company inventory, vehicles, 
fixtures, and fittings, and valuable machinery. These instruments
can be damaged that the loss is beyond repair cost.

• Severe flooding possibly disrupt the agriculture transportation 
as a value part of supply chain.

• The 2011 floods in Thailand is a powerful example. It 
caused $ 45 billion US dollars in damages and Thailand 
GDP shrunk by 10%. The supply chain disruption of the floods 
was felt around the world: more than 800 companies affected.

2030 2050

RCP 2.6 RCP 2.6

GC TCFD Report 2022
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Transition Risk Assessment
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Summary of transition risk assessment 
Risk Indicator Scenario Impact Timeframe Description/Criteria Tool

Impact of 

changing 

demand, 

prices and 

carbon prices 

Factor impact on 
demand/price

SDS1

(IEA B2DS)
2030 - 2050 The projection of EV demand increase,  

recycled plastics product, lower GHG fuel 
increase, primary energy demand Industry
have been generated over timeframe.

Low carbon 
technology

SDS1 (IEA 
B2DS)
ACCS2 (IHS 
Markit B2DS)

2030 - 2050 The projection of Carbon Capture 
Utilization and Storage (CCUS), hydrogen 
and electrification growth is represented to 
the low carbon technology.

Carbon 
policy/Carbon
price

SDS1

(IEA B2DS)
2030 - 2050 The projection of carbon pricing under the 

restriction carbon policy in the future.

Remark  1. SDS scenario was conducted last year (2020)
2. ACCS scenario, which increases global mean temperature below 1.5 C in 2100  will be incorporated in July 2022
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Transition Risk Scenario
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Scenarios Description
Global Mean 

Temperature Change
Maintain at 2.0 C 

by 2050

NDC
• Nationally Determined Contributions under the Paris Agreement, but much more besides. In 

practice, the bottom-up modelling effort in this scenario requires a lot of detail at the sectoral 
level, including pricing policies, efficiency standards and schemes, electrification programs as 
well as specific infrastructure projects. 

Base case 
2.6 °C in 2100

Impossible

AET
(consistent with

IEA 2DS)

• 2019 Energy Transition Outlook (ETO) as a starting point to identify the salient issues that 
could feasibly accelerate the energy transition: a revolution in the deployment of zero-carbon 
technologies, creating an electrification windfall across all segments. 

2.0 °C in 2100
Possible

SDS1

(consistent with
IEA B2DS)

• A gateway to the outcomes targeted by the Paris Agreement. Like the NZE, the SDS is based 
on a surge in clean energy policies and investment that puts the energy system on track for 
key SDGs. 

• In this scenario, all current net zero pledges are achieved in full and there are extensive 
efforts to realize near-term emissions reductions; advanced economies reach net zero 
emissions by 2050, and all other countries by 2070 at the latest. 

• Without assuming any net negative emissions, this scenario is consistent with limiting the 
global temperature rise to 1.65 °C (with a 50% probability). With some level of net negative 
emissions after 2070, the temperature rise could be reduced to 1.5 °C in 2100.

1.65 °C in 2100 Possible

ACCS2 

(consistent with
IEA B2DS)

• Accelerated Carbon Capture and Sequestration (ACCS) includes widespread use of CCS to offset 
emissions from energy as well as hard-to-abate industrial sectors. Annual sequestration by 2050 
equals about one-quarter of today's energy-related emissions.

• This scenario is consistent with limiting the global temperature rise to 1.5 °C in 2100.

1.5 °C in 2100 Possible

Source: https://www.iea.org/reports/world-energy-model/understanding-weo-scenarios#abstract
https://www.woodmac.com/our-expertise/focus/Power--Renewables/the-accelerated-energy-transition-outlook/

Remark: 1. SDS scenario was conducted last year (2020)
2. ACCS scenario, which increases global mean temperature below 1.5 C in 2100  will be incorporated in July 2022
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Transition Risk Scenario: Impact of Changing Demand and 
Carbon Price

45

Impacts on Business Examples of Risks

• Increased operating costs due to policy changes, such 
as compliance costs or insurance premiums

• Reduced revenue from decreased demand for products

• Currently, the demand of low-carbon product is 
drastically increased.

• Many report of plastic bag ban globally.

GC TCFD Report 2022

Refine Product

Polyolefin Product
AET

2.0 degC

2030 2050

Very low Low Moderate High

SDS* 
1.6 degC

2030 2050

AET
2.0 degC

SDS* 
1.6 degC

2030 2050 2030 2050

Remark: 1. SDS scenario was conducted last year (2020)
2. ACCS scenario, which increases global mean temperature 

below 1.5 C in 2100  will be incorporated in July 2022
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How Our Strategy Copes with Climate Issues
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Our scenario analysis study as a tool to understand 
potential impacts to our strategy from a low carbon 
economy transition; as a result, our downstream & 
green products businesses remain the most resilient. 

Our Low-Carbon Transition Framework responding 
to the scenario consideration that embrace 3 pillars
• Efficiency-Driven: Maximizing efficiency across 

all assets and implementing new breakthrough 
technologies

• Portfolio-Driven: Portfolio adjustment to increase 
quality of earning, while adopting integrated 
circular economy concept

• Compensation-Driven: Capture & offset carbon 
using multiple approaches and technologies. 

Our ultimate goal is to attain net zero emissions for scope 1 and 2 and reduce 
greenhouse gas emissions by 50 percent for scope 3 by 2050



4. Risk Management 
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Identification process 
Responsible Function: 

The heads of Business Units (BU) 
and Support Functions (SF) 

Role:

the responsibility for the identification 
and assessment of climate-related 
risks and opportunities across GC 
assets to determine situations or 
scenarios

a) Describe the Organization’s Processes for 
Identifying and Assessing Climate-related Risks. 

The steps Identification Process and Risk Assessment 
for Climate Change in GC Group outlines the process 
for managing climate related risks and opportunities.

GC TCFD Report 2022 48

Assessment process 
Responsible Function:

Enterprise Risk Management 
Coordinator Process applied to physical 

risks/opportunities 
Responsible Function:

the risk related units and departments, 
and a Business and Support Function 
Units at asset level

Process applied to transition 
risks/opportunities 
Responsible: 

the Enterprise Risk Management 
Committee (ERMC), then, 
Management Committee (MC) before 
reaching the Risks Management 
Committee (RMC) for 
acknowledgement or approval.

Frequency of the assessment once a year

Role:

Risks and opportunities assessment 
are conducted on a yearly basis in 
order to forecast and budget the 
process. All risk and opportunities 
are analyzed.

Role: 

The physical risks and opportunities 
from natural disasters are monitored 
and managed continuously This risk 
and opportunity are communicated to 
Risk Coordinators on a monthly 
basis.

Role: 

RMC will then be responsible for the 
policy and risk management 
framework establishment as well as 
monitoring and providing 
recommendations on the risk 
management. 
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Identification Process

• Objective of risk identification is to determine situations or scenarios that could interrupt along with value chain operations, affect 
the reasonable expectation of achieving the company’s strategy and business objectives or materially impact the license to 
operate (including reputation issues).

• Responsibility: The heads of Business Units (BU) and Support Functions (SF) are responsible for the identification and 
assessment of opportunities and risks. A Risk Coordinator (RC) in each unit will aggregate the risks from the dedicated Risk 
Owners in the SFs and BUs: Climate-related risks are identified (and assessed) in different departments: Technology and 
innovation, Strategy, Markets/Business, Legal, Investor relations, and stakeholders expectation.

• Process: At business units, for instance, the availability of products, markets, raw materials, energies, and water, sustainability, 
and competitiveness are evaluated. At supporting, functions, community expectations, reputation, legal, and regulation are 
evaluated. The Risk Coordinators discuss the findings with their heads of department and submit the information to the Enterprise 
Risk Management Coordinator.
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Assessment Process

• The assessment of opportunities and risks is based on short-, medium-, and long-term horizons considering the expected lifetime 
of the assets or activities, which are assessed once a year for forecasting and budgeting/planning by Risk owners at BU and SF.

• Integrated into multi-disciplinary company-wide risk management processes

• Opportunities and risks which are deviated from set targets and planned/forecast EBITDA or net income above 2% would consider
substantive. Short-term and medium-term risks deviated from planned/forecast EBITDA or net income will be further assessed. All 
opportunities and risks are then analyzed and prioritized by the Enterprise Risk Management Coordinator. The Enterprise Risk 
Management Coordinator compiles the top risks and opportunities (in terms of the expected financial impact as well as the non-
financial impact) together with the measures.

• In addition to our traditional risk assessment processes, GC has also developed a climate-related scenario analysis process in line 
with TCFD recommendations.  This scenario analysis process will be integrated into long-term risk processes, evaluating potential 
impacts on the company in 10-30 years’ time.  This process is separated from our traditional Enterprise Management Risk process 
due to the high uncertainty of identified risks in the 10 - 30 time frame. Together with signposts, we will monitor the low-carbon 
trajectory of the world. The signposts help identify what scenario the world is headed in and the potential impacts in that scenario 
based on the results of the scenario analysis. GC expects that potential impacts as monitored by scenario analysis could 
materialize in 5-10 years’ time.
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Process Applied to 
Physical Risk/Opportunity 

At the asset level, for instance, physical risks and 
opportunities from natural disasters which can be managed 
at the Business and Support Functional Units level are 
monitored and managed continuously by the respective units. 
Risk owners are responsible for monitoring the risks and 
opportunities and reporting the responding results to Risk 
Coordinators on a monthly basis.
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Process Applied to 
Transition Risk/Opportunity

Risks that are associated with a corporate strategy such 
as legal and market risks are brought to the attention of 
the Enterprise Risk Management Committee (ERMC) on a 
monthly basis, then, Management Committee (MC) 
chaired by CEO before being brought to Risks 
Management Committee (RMC) for acknowledgment or 
approval, on a quarterly basis.

RMC, appointed by the Board of Directors, is responsible 
for setting the policy and risk management framework, as 
well as monitoring and providing recommendations on risk 
management.

ERMC chaired by Executive Vice President (EVP) - with members of the highest-level Executive Officers of all relevant 
functions, has the responsibility of risk governance, enforcement and risk management throughout the organization, as well as
monitoring the Key Risk Indicators (KRI), and the progress of risk mitigation measures.

Highest-level Executives 
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b) Describe the Organization’s Processes for Managing 
Climate-related Risks

GC established an Enterprise Risk Management according to the international standard of the 
Committee of Sponsoring Organizations of the Treadway Commission (COSO), the International 
Organization for Standardization’s ISO 31000. 

• The objective of the risk management framework and guidelines that GC has established is to 
systematically manage risks associated with climate change throughout the organization. 

• This management scheme is also integrated into GC’s policies, rules, and standards related to 
governance, risk management, internal control, and compliance, to incorporate climate-related risk 
management into GC’s internal management so as to protect and create sustainable value for the 
organization. Such initiatives are extended to GC’s subsidiaries and suppliers through conducting 
executive workshops and communicating with employees to build a risk management culture.

GC continuously promotes a risk management culture throughout the organization to ensure stable 
and sustainable growth. GC develops a risk culture guideline and enforces it throughout the 
organization. There are six components, which are Risk Governance, Leadership, Risk Structure, Risk 
Technique, Risk Communication, and Risk Management Knowledge. 
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Risk Governance

Leadership

Risk Structure

Risk Techniques

Risk 
Communication

Risk Management 
Knowledge

. 
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c) Describe How Processes for Identifying, Assessing, and 
Managing Climate-related Risks are Integrated into the 
Organization’s Overall Risk Management.
GC has analyzed various internal and external risk factors that may occur in its business operations, both in the short-term and long-
term. This includes the importance of emerging risk factors that may cause a significant impact on the company and/or industry during 
the next 3-5 years from the Early Warning System, to determine energy management strategies and climate change. Guided by the Task 
Force on Climate-Related Financial Disclosures (TCFD) with a climate change action plan, GC is investing in cutting-edge technology to 
increase production efficiency and use renewable energy. In addition, GC has determined its own internal carbon price. In this analysis, 
financial loss or gain above 2% of EBITDA is considered as a substantial financial impact. However, this value is not only used during 
prioritization. Considering the combination of the magnitude of this financial impact with the probability of the event occurring, scenarios 
with low financial impact, but high probability might also be classified as high-risk scenarios.

GC has clearly defined policies, targets, and key performance indicators (KPIs) to reduce greenhouse gas emissions within its
organization for the short-term, medium-term, and long-term. These are in line with efforts to reduce the impacts of international climate 
change around the world, such as Thailand’s Greenhouse Gas Reduction Goals (NDCs), targets under the Paris Agreement from the
21st session of the United Nations Convention on Climate Change (COP21), the United Nations Sustainable Development Goals 7 and 
13 (UN SDGs), the Carbon Disclosure Program (CDP) and the Community Alignment Programmed, along with consumer influence on 
the supply chain, to move towards responsibility for product development according to circular economy principles.

If global carbon emissions are not effectively controlled, climate volatility will occur, in the form of droughts, floods, and an increase in the 
frequency and intensity of storms. In addition, rising sea levels and increasing heat waves can pose a significant risk to GC’s businesses 
and the value chain of GC’s business partners. GC has prepared various measures to mitigate and cope with such impacts
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Integration Process of Climate Change Risks & Opportunities 
into Company-Wide Risk Management Process
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Identification Risk 
Climate related risks and 
opportunities identification and 
screening in Physical risks, Transition 
risks  and Opportunities  

Prioritization of Risk
Assess of the identified risks and 
opportunities in term of level of impact and 
likelihood including both financial and non-
financial impact, and then, risks and 
opportunities prioritization and analysis 

Company’s Centralized Enterprise 
Risk/Opportunity Management Process
Results from the prioritization are integrated into the corporate  
risk/opportunity management process and reported to relevant 
executive-levels 
The consolidation of the corporate risks and opportunities results 
as input parts of executive strategic thinking session and 
contribution to Business Strategy Executive-level has own 
sponsorship on the scenario analysis 

Process

Responsibility

Function unit level 

Executive level

Corporate level

Board level

• Report Risks • Investigation of Risks • Integration into overall 
organization’s risks 
management 
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Metrics and Targets

GC aspires to be the leading international 
chemical company that harnesses innovation 
and environmentally friendly technology in 
striving towards becoming the role model 
organization that develops and sustainably 
grows with determining responsibility to the 
environment, society, and economy in which 
we are present. Through operational 
excellence, transparency, and continuous 
innovation development, we are committed to 
building trust with the stakeholders by reporting 
climate-related metrics and targets below. 

In addition, GC leverages its position as an 
environmentally-friendly business by striving to 
become the leading manufacturer of low-
carbon products through our Long Range 
Climate Strategy Plan. It focuses on reducing 
negative environmental impacts. 
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Roadmap for Net Zero
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a) Disclose the Metrics Used by the Organization to Assess 
Climate-related Risks and Opportunities in line with its Strategy 
and Risk Management Process.

Methodologies and standards 

1. American Petroleum Institute Compendium of Greenhouse Gas 
Emissions Methodologies for the Oil and Natural Gas Industry, 2009

2. IPCC Guidelines for National Greenhouse Gas Inventories, 2006

3. ISO 14064-1

4. Thailand Greenhouse Gas Management Organization: The National 
Guideline Carbon Footprint for organization

5. The Greenhouse Gas Protocol: A Corporate Accounting and 
Reporting Standard (Revised Edition)“

6. GC provides incentives through monetary rewards linked to the 
achievement of the corporate KPI (GHG emissions). The incentives 
are available for the CEO, Corporate executive team, all employees 
for the emissions reduction target
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Key Metrics

Direct GHG Emissions 

(Scope 1 - MtCO2 equivalent)

Market-based energy indirect

(Scope 2) GHG emissions (MtCO2 equivalent)

Location based energy indirect 

(Scope 2) GHG emissions (MtCO2 equivalent)

Other relevant indirect GHG emission 

(scope 3)*  (MtCO2 equivalent)

Remark: * GHG scope 3 covers 9 categories, including Purchased goods and service, Capital goods, Upstream transportation and distribution, Waste generated in operations, 
Business travel, Downstream transportation and distribution, Processing of sold products, Use of sold product and End-of-life treatment of sold product. 
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b) Disclose Scope 1, Scope 2, and, if Appropriate, Scope 3 
Greenhouse Gas (GHG) Emissions, and the Related Risks.

Scope 

(as defined within ISO 14064-1:2006)

GHG emissions (million tons CO2 equivalent)

2012 2018 2019 2020 2021

Direct GHG Emissions (scope 1)

(MtCO2 equivalent)

5.74 6.08 6.10 5.88 6.74

Market-based energy indirect (scope 2) 

GHG emissions (MtCO2 equivalent)
2.72 1.92 2.14 1.98 2.22

Location based energy indirect (scope 

2) GHG emissions (MtCO2 equivalent)
0.03 0.01 0.013 0.02 0.02

Other relevant indirect GHG emission 

(scope 3)*  (MtCO2 equivalent)
2.68 10.00 11.00 11.03 36.92
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Remark: * GHG scope 3 covers 9 categories, including Purchased goods and service, Capital goods, Upstream transportation and distribution, Waste generated in 
operations, Business travel, Downstream transportation and distribution, Processing of sold products, Use of sold product and End-of-life treatment of sold product. 

Data performance period from 1st January to 31st December 2021 
The total GHG emissions by scope within GC organizational boundary are as follows. 
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c) Describe the Targets Used by the Organization to Manage 
Climate-related Risks and Opportunities and Performance 
Against Targets.

GC have an Absolute emissions reduction target for 
scope 1 + 2 (location based) emissions. 

The target is to achieve a 20% reduction from 2012 
emissions by 2020. 

Furthermore, GC states the Greenhouse Gas Protocol, 
along with a number of other standards, protocols and 
methodologies have been used
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Performance
Achievement

2021 Annual 

Target

Reduction 

Greenhouse Gas 
Emissions (Scope 1 & 2) 
(Mt CO2e )

9.00 9.10 10%
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Targets Applied by the Organization
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Indirect target
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Direct target

Climate Strategy

Reduce GHG emissions (scope 1 and 2) 
by 20% by 2030

Climate Strategy

Achieve net-zero emissions (scope 1 and 2) by 2050 and reduce GHG emissions by 
50% for scope 3 by 2050.

Energy Management:

• Energy efficiency performance of 
plants under GC Group to achieve 
Top Quartile Performance in 
Benchmarking.

• Accumulative energy reduction 
consumption by 16.95 million GJ by 
2030

Low Carbon Portfolio

• Increase proportion of high-
performance and green products to 35
percent of total products by 2030

Capture and Offsetting

• Capture 6.30 million tons of carbon by 
CCUS technology in 2050

• Offset 0.80 million tons of carbon 
through natured-based solutions in 
2050



Annex: 
Physical Risks in 
Baseline, RCP 2.6, RCP 
4.5, RCP 8.5    
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Physical Risk Assessment
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- No Hazard  - Low Hazard  - Medium Hazard   - High Hazard  

 

Baseline

RCP 2.6
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Physical Risk Assessment
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- No Hazard  - Low Hazard  - Medium Hazard   - High Hazard  

 

RCP 4.5

RCP 8.5 



The business of sustainability

Thank You


