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Climate Risk Management and
TCFD Framework



GPSC Group fully Integrates TCFD framework to address 
climate risks and opportunities
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“ With the effort for increasing transparency on the resiliency of GPSC climate change 
strategies, GPSC produces climate risks and opportunities report in response to TCFD to fulfil 

our ambitious target, which is NET- ZERO”.

TCFD Disclosure Pillars 
Disclosure of climate risks in line with TCFD framework 
is an opportunity for GPSC to:

• Demonstrate climate leadership and alignment with 
the best international climate reporting practice to 
stakeholders

• Show readiness of GPSC to respond to climate 
challenges in a timely manger and process and 
achievements to date

• Have better access to capital by increasing investors’ 
and lenders’ confidence that the company’s climate-
related risks are appropriately assessed and are 
being integrated in the risk management processes

• Meet increasing requirements for climate-related 
financial disclosures by investors and regulators
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GPSC group applies the TCFD reporting guidance and illustrates Physical and 
Transition risks as follows. 

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

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

Governance

a) Describe the board’s oversight of climate-
related risks and opportunities.

Management of risks and opportunities of climate change, including GHG 
reduction, business adjustment, and strategies on climate change,
is the responsibility of the Board of Directors (including Corporate Governance and 
Risk Management Committee) and the President & CEO. Overall roles and 
responsibilities are as follow: 
• Review and approve solutions strategies, risk factors, opportunities arising 

from climate change
• Track implementation and projects related to climate change in accordance 

with the procedure, including business decision-making processes and 
assigning budget to relevant departments in accordance with the established 
structure

• Set the organization’s performance objectives, monitoring implementation and 
performance, and overseeing major capital expenditures, acquisitions, and 
divestitures

In addition, the Corporate Risk Management Division, under the Corporate 
Strategy and Risk Management Department, is assigned to be responsible for 
assessing the risks and opportunities of the business in the field of climate change 
and report back to management team every 6 months in order to monitor and 
obtain a clear and comprehensive management of climate change in all aspects of 
business operations.

Climate Change performance is linked with the President & CEO and relevant 
functions as an monetary incentives.

• GPSC website

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)

https://www.gpscgroup.com/en/sustainability/environmental/clean-energy-future-and-climate-resilience
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Recommendation Disclosure GPSC Status Disclosure Source

Strategy

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

GPSC identifies risk and probability caused by climate change seen as material to 
business over the short, medium, and long terms as follows:

• Physical risks including floods, drought, lightning strikes, and tropical 
storms, and rises in temperature at the earth’s surface from projections, 
with reference to a summary of the IPCC’s Sixth Assessment Report (AR6). 
The assessment include RCP 2.6, 4.5, 6.0 and 8.5
• Transition risks and opportunities, including changes in policies, laws, 
requirements, technological shifts, and consumers’ behavioral shift, with 
reference to scenarios from IEA NZE 2050, IEA B2DS, IEA SDS and NDC.

• Page 14-59
• GPSC website

b) Describe the impact of climate related risks 
and opportunities on the organization’s 
businesses, strategy, and financial planning.

GPSC sets out strategies for handling climate change through plans and 
mitigation plans (operating and under activities across the supply chain) with 
reference to the impacts of climate change on GPSC

• Page 14-59
• ISR page 4-5,12-13, 

28
• GPSC website

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

GPSC examines risks concerning climate from undertaking scenario planning, 
including RCP2.6, 4.5, 6.0 and RCP8.5, and define business resilience in its 
strategy on climate change.

• Page 60-63
• GPSC website

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

https://www.gpscgroup.com/en/sustainability/environmental/clean-energy-future-and-climate-resilience
https://www.gpscgroup.com/storage/download/sd-report/gpsc-sd2021-en.pdf
https://www.gpscgroup.com/en/sustainability/environmental/clean-energy-future-and-climate-resilience
https://www.gpscgroup.com/en/sustainability/environmental/clean-energy-future-and-climate-resilience
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Recommendation Disclosure GPSC Status Disclosure Source

Risk Management

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

GPSC identifies, ranks, analyzes, and assesses levels of climate change risk impacts 
at the annual workshop attended by various units, including planning, risk, and 
corporate sustainability departments, whereby GPSC is aware of risks and financial 
impacts potentially affecting its business.

• GPSC website

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

GPSC manages climate change risks by formulating climate change strategies 
embracing GHG reduction and future handling. It also monitors performances and 
reports them to the Board of Directors and the President & CEO at least every 6 
months.

• ISR page 4-5, 28-29
• GPSC website

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

The outcomes of annual risk assessment identified, assessed, and managed climate 
risks and are integrated with GPSC’s overall risk management to:

• Review them during the formulation of the corporate strategic plan
• Develop mitigation plans and cope with climate change for supporting 
GPSC’s new-project investment decision-making.

• Page 14
• GPSC website

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

https://www.gpscgroup.com/en/sustainability/environmental/clean-energy-future-and-climate-resilience
https://www.gpscgroup.com/storage/download/sd-report/gpsc-sd2021-en.pdf
https://www.gpscgroup.com/en/sustainability/environmental/clean-energy-future-and-climate-resilience
https://www.gpscgroup.com/en/sustainability/environmental/clean-energy-future-and-climate-resilience
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Recommendation Disclosure GPSC Status 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.

GPSC discloses indicators from its examination of risks aligning with corporate 
strategies and the risk management process, including GHG reduction, the increase in 
proportion of corporate renewable energy, and expansion of services under new 
businesses. This is to align with corporate 4S strategy having 4 key strategy area as 
follows:

• S1 Strengthen and Expand the Core
• S2 Scale-up Green Energy
• S3 S-Curve & Batteries
• S4 Shift to Customer Centric Solutions

These are reported in the ISR and on the company’s website

• ISR page 28-29
• GPSC website
• Performance data

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

GPSC discloses GHG emissions in the ISR.
• ISR page 10-11, 28-29
• GPSC website
• Performance data

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

GPSC sets a goal for GHG emissions reduction in line with the targets of PTT Group 
and Thailand’s policy together with its application of low-carbon technology in 
operations, apart from raising the proportion of renewable energy for power 
Generation

• ISR page 27-33, 36-42
• GPSC website
• Performance data

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

https://www.gpscgroup.com/storage/download/sd-report/gpsc-sd2021-en.pdf
https://www.gpscgroup.com/en/sustainability/environmental/clean-energy-future-and-climate-resilience
https://www.gpscgroup.com/storage/download/sustainability-performance-data/gpsc-sustainability-performance-data.pdf
https://www.gpscgroup.com/storage/download/sd-report/gpsc-sd2021-en.pdf
https://www.gpscgroup.com/en/sustainability/environmental/clean-energy-future-and-climate-resilience
https://www.gpscgroup.com/storage/download/sustainability-performance-data/gpsc-sustainability-performance-data.pdf
https://www.gpscgroup.com/storage/download/sd-report/gpsc-sd2021-en.pdf
https://www.gpscgroup.com/en/sustainability/environmental/clean-energy-future-and-climate-resilience
https://www.gpscgroup.com/storage/download/sustainability-performance-data/gpsc-sustainability-performance-data.pdf
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Net Zero Commitment
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GPSC | GPSC Group Net Zero Roadmap

Target*

• Carbon Intensity 

Reduction 

• 10% by 2025

• 35% by 2030

• To Achieve 

• Carbon Neutrality 

within 2050

• Net Zero within 2060

*GPSC is considering 
SBTi for target setting in the future



GPSC | GPSC Group Net Zero Roadmap
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Climate-related 
Risks & Opportunities Assessment
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Identification of Climate 
Related Risks and 

Opportunities Assessment

Prioritization of Climate 
Related Risks and 

Opportunities

Company’s Centralized Enterprise 
Risk/Opportunity Management 

Process

• Climate related risks and 
opportunities identification in 
• Physical risks
• Transition risks 
• Opportunities  

• Screening of the identified 
risks and opportunities

• Input gathering of the 
identified risks and 
opportunities in term of level of 
impact and likelihood including 
both financial and non-
financial impact 

• Risks and opportunities 
prioritization and analysis   

• Results from the prioritization are integrated 
into the  centralized enterprise 
risk/opportunity management process and 
reporting to relevant executive-levels 

• The consolidation of the corporate risks and 
opportunities results as parts of executive 
strategic thinking session and contribution to 
GPSC Group Business Strategy

• Executive-level has own sponsorship on the 
scenario analysis  

Integration Process of Climate Change Risks & Opportunities 
into Company-Wide Risk Management Process

Involvement Level– Functional 
levels   

Involvement Level – Functional and 
Corporate  levels   

Involvement Level– Functional and Corporate  
levels (Executive-level)  



Scope of Assessment
• GPSC Group Own Operation, Upstream (Raw material – Natural Gas, Coal), Downstream (Key Customers)

• The assessment have been done in both semi-quantitative using climatic modeling tool and literature 
assessment/review

15

Upstream (Raw Material – Natural Gas, Coal)Own Operation and Downstream 
(Key Customers)



Scope of Assessment
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Location
Fossil Fuel Power 

Plant & 
Downstream

Rayong

• GPSC CUP1
• GPSC CUP2 
• GPSC CUP3
• GPSC CUP4
• GHECO-One 
• Glow Energy Phase 1
• Glow Energy Phase 2
• Glow Energy Phase 4
• Glow Energy Phase 5
• Glow SPP2
• Glow Energy CFB 
• Glow SPP3
• Glow IPP
• Glow SPP 11 Phase 

1,2,3  area

Chonburi • GPSC Sriracha

Location
Own Operation 

(Solar & RDF 
Power Plant)

Pichit

• Sak lek plant 1
• Ta parn hin plant1
• Sak lek plant 2
• Ta parn hin plant2

Suphanburi • Suphanburi, Dan 
Chang

Lopburi • Lopburi, Ban mi

Khon kaen
• PPS1
• PPS2
• PPS3

Saraburi • WHA industrial estate

Rayong • Pluack dang PV
• RDF plant

Chanthaburi • Chanthaburi shimp
farm solar

Location Upstream (Raw
Material Suppliers)

Thailand
• PTT (Tier-1 raw 

material provider)
• PTTEP (Non-Tier 1)

Indonesia • KPC (Coal Supplier)

Thailand • Banpu (Coal Supplier)

Remarks: GPSC applies the assessment into the future operations, mergers & acquisition to evaluate impact on their businesses, strategy, 
and financial planning. 



Physical Risk Assessment
Summary of physical risk assessment 
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Risk Indicator IPCC Scenario Timeframe Description / Criteria Tool

Drought Rainfall RCP 
2.6, 4.5, 6.0, 8.5
SSP
126,245,370,585

Short 1 y
Medium 3-5 y
Long > 5y

• The projection of rainfall data conducted by both climate model 
CMIP 5 and 6 have been generated over Thailand 

• 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, 6.0, 8.5
SSP
126,245,370,585

Short 1 y
Medium 3-5 y
Long > 5y

Tropical
Cyclone 

Rainfall
Wind speed

RCP 
2.6, 4.5, 6.0, 8.5

Short 1 y
Medium 3-5 y
Long > 5y

• The projection of rainfall data conducted by both climate model CMIP 
5 and 6 have been generated over Thailand and Indonesia 
(Upstream)

• The frequency of tropical cyclone categories 1-5 have been counted 
and projected

Lighting &
Hail

Convective 
Available 
Potential 
Energy (CAPE)

RCP 
2.6, 4.5, 6.0, 8.5

Short 1 y
Medium 3-5 y
Long > 5y

• The utilization of CAPE as the indicator and reviewed over related 
literature showing the projection of frequency and intensity of 
lighting/hail over Thailand

Increasing
temperature

Temperature RCP
2.6, 4.5, 6.0, 8.5
SSP
126,245,370,585

Short 1 y
Medium 3-5 y
Long > 5y

• The projection of surface temperature data conducted by both 
climate model CMIP 5 and 6 have been generated over Thailand 
and Indonesia (Upstream)

*RCP – representative concentration pathway, SSP– Shared Socioeconomic Pathways Socioeconomic, CMIP- Coupled Model Intercomparison Project



Drought and Flood Assessment Methodology

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
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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



Overview: Share Socioeconomic 
Concentration Pathway
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Scenarios Description

SSP 1: Sustainability - Taking the green 
road

• This future poses low challenges to mitigation and low challenges to adaptation
• Global population peaks mid-century
• Emphasis on human well-being
• Environmentally friendly technologies and renewable energy
• Strong and flexible institutions on global, regional, and national level

SSP 2: Middle of the road • This future poses moderate challenges to mitigation and moderate challenges to adaptation
• Population growth stabilizes toward the end of the century
• Current social, economic, and technological trends continue
• Global and national institutions make slow progress toward achieving sustainable development goals

SSP 3: Regional rivalry - A rocky road • This future poses high challenges to mitigation and high challenges to adaptation
• Population growth continues with high growth in developing countries
• Emphasis on national issues due to regional conflicts and nationalism
• Economical development is slow and fossil fuel dependent
• Weak global institutions and little international trade

SSP 4: Inequality - A road divided • This future poses low challenges to mitigation and high challenges to adaptation
• Population growth stabilizes toward the end of the century
• Growing divide between globally-connected, well educated society and fragmented lower income societies
• Unrest and conflict becomes more common
• Global, regional, and national institutions are ineffective

SSP 5: Fossil-fueled development - Taking 
the highway

• This future poses high challenges to mitigation and low challenges to adaptation
• Global population peaks mid-century
• Emphasis on economic growth and technological progress
• Global adoption of resource and energy intensive lifestyles
• Lack of environmental awareness

https://climatescenarios.org/primer/socioeconomic-development/



Representative Concentration Pathway (RCP)
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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 4.0 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 6.0

• Mean Radiative forcing at earth surface is 6.0 W/m2;
• Medium effort on the implementation of decarbonization
• High intensity & medium frequency in extreme weather 3.6 C in 2050 Impossible

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



Baseline:
The observational data since 2011 – present have been used as the 
baseline for comparison through the change in future projection

Optimistic:
The "optimistic" scenario (SSP2 RCP4.5) represents a world with stable 
economic development and carbon emissions peaking and declining by 
2040, with emissions constrained to stabilize at ~650 ppm CO2 and 
temperatures to 1.1–2.6°C by 2100.

Business as usual
The "business as usual" scenario (SSP2 RCP8.5) represents a world with 
stable economic development and steadily rising global carbon emissions, 
with CO2 concentrations reaching ~1370 ppm by 2100 and global mean 
temperatures increasing by 2.6–4.8°C relative to 1986–2005 levels.

Pessimistic
The "pessimistic" scenario (SSP3 RCP8.5) represents a fragmented world 
with uneven economic development, higher population growth, lower 
GDP growth, and a lower rate of urbanization, all of which potentially 
affect water usage; and steadily rising global carbon emissions, with CO2 
concentrations reaching ~1370 ppm by 2100 and global mean 
temperatures increasing by 2.6–4.8°C relative to 1986–2005 levels

Scenarios

https://www.wri.org/aqueduct 



Transition Risk Assessment

2
2

Risk Timeframe Source/Reference

T1 
Stakeholder 
concern and 
negative 
feedback

Short 1 y
Medium 3-5 y
Long > 5y

• News publishers play an important role in transition risk 
assessment as well. The stakeholders concern/feedback can be 
found in the worldwide and domestic news.

T2  Increased 
Technological 
Competition

Short 1 y
Medium 3-5 y
Long > 5y

• World energy outlook provide the overall trend of global energy 
demand breaking down in each type of energy sources and 
explained the energy transition through different scenarios 
including net zero emission as the latest update one.

T3 Changing 
in customer 
behavior

Short 1 y
Medium 3-5 y
Long > 5y

T4  Changing 
in climate 
related 
regulation

Short 1 y
Medium 3-5 y
Long > 5y

• International energy agency has very useful research that related 
to the scenario of the establishment of cap and trade regulation 
over Thailand; moreover, IEA have provide scenario analysis for 
the increasing of carbon pricing and the impact to electric & 
utilities sector. The scenario includes IEA B2DS, NZE2050 and 
Thailand Nationally determined contributions (NDCs).

Summary of Transition risk assessment 



Risks and Opportunities for GPSC 2022
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Physical Risks

Transition Risks

P1 Increased Weather Extremes

P2 Flood

P3 Drought

P4 Increased Mean Temperature

T1 Change in stakeholders behavior and 
expectation

T2 Change in climate related regulations

T3 Change in low carbon technology

O1 Enhance business adaptation and 
resiliency across the group

O2 Scale up renewable power 
towards net zero energy provider

O3 Diversify business through 
business model transformation

Opportunities

T4 Change in customer behaviour

O4 Participate Environment 
Attribution Certificate (EAC) eg. I-REC

O5 Adopt new technology to existing 
and future power plants 



Overview: How Corporate Strategy Relate to Climate change Strategy

Corporate Strategy Description

S1: Strengthen and 
Expand the Core

strengthening the company’s core businesses, with 
an emphasis on ensuring stable world-class 
production capacity to meet clients’ demand and 
expand to other related businesses.

S2: Scale-Up Green 
Energy

scaling up green energy development projects 
including solar and wind energy as well as an 
integration of renewable energy into an energy 
storage system.

S3: S-Curve and 
Batteries

continuously developing energy innovation and 
businesses of the future including an energy storage 
system and batteries for electric cars and other 
electric vehicles and creating an added-value chain 
with innovation.

S4: Shift to 
Customer-Centric 
Solutions

using energy innovations such as the energy storage 
system at both the baseload power plants and 
renewable power plants and providing optimum 
energy efficiency solutions employing platforms that 
ensure environmentally friendly power generation for 
clients

24

Identified Climate Actions

• Enhance business adaptation 
and resiliency across the group

• Scale up renewable power 
towards net zero energy provider

• Diversify business through 
business model transformation

• Adopt new technology to existing 
and future power plants 

• Participate Environment 
Attribution Certificate (EAC) eg. I-
REC



Opportunities: Impact to business
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Identified Climate Actions Impact to Businesses
• Enhance business adaptation and 

resiliency across the group
• Minimize acute climate physical risks arising from climate change (e.g. flood and 

drought)
• Increase tolerance to chronic climate physical risks arising from climate change 

(e.g. increase surface temperature)
• Be able to continuously supply products & services to customers without 

interruption
• Increase business competitiveness and advantages across the sector

• Scale up renewable power 
towards net zero energy provider

• Build system reliability and confidentiality
• Increase stakeholder trust and brand

• Diversify business through 
business model transformation

• Adopt new technology to existing 
and future power plants 

• Participate Environment 
Attribution Certificate (EAC) e.g. I-
REC

• Be able to maintain (or potentiality increase) revenue without getting palatalize 
from national authorities, regulators

• Capture new market from customers who demand low-carbon energy 
• Increase business competitiveness and advantages across the sector
• Increase stakeholder trust and brand
• Increase revenue from new products & services
• Increase revenue from carbon credit & RECs
• Increase resiliency to market change and be able to generate revenue overtime 
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Risk Assessment and Scenario 
Analysis on Physical Risks
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Potential Impacts Potential Financial Risks

Level of Financial 
Impact /Timeframe 

2022 2027

P1- Increased Weather Extremes including hail, lighting, wind/ clyclones
• Weather extremes (i.e., thunderstorm, hail storm and typhoon) can damage infrastructure or machinery 

and equipment, resulting in higher maintenance cost and discontinuity of power generation. If the plant 
shut down, GPSC Group might be penalized and the revenue will be affected. For hailing, the falling hail 
have very high change to cause damage to the solar panel leading to the increased cost toward repair and 
replacement

• Increased cost toward repair/restoration/ replacement.
• Injury due to airborne objects
• The logistics between producers, suppliers and consumers  along the supply chain can be interrupted by 

storm, heavy rainfall . There is a potential that weather can damage natural gas transporting pipe. 

• Increased cost toward repair/restoration/ 
replacement.

• Storm & lighting causes financial impacts to 
company’s operations from system 
interruption and damage which also causes 
financial impacts as a results of customer 
trust and reputation of GPSC 

P2- Flood
• Flooding can damage infrastructure or machinery and equipment, resulting in higher maintenance cost and 

discontinuity of power generation . If the plant shut down, GPSC might be penalized and the revenue will 
be affected.

• Flooding can cause landslide or mudslide, employees might be injured or even death. This can affect 
company productivity and reputation.

• Flooding can obstruct employees from coming to work in company's operating areas or even cause life 
threatening harm to employees. If many employees can not come to work, resulting in lower company 
productivity.

• Flooding can cause sediments load, which can reduce the capacity of dams and reservoirs and can 
damage turbines. GPSC's maintenance costs might increase as turbines suffer from higher sediment loads.

• Increased cost toward repair/ restoration/ replacement.
• Increased insurance costs.
• Loss of revenue due to suspension of operations.
• The logistics between producers, suppliers and consumers  along the supply chain can be interrupted by 

flooding.

- Increased cost toward repair/ restoration/ 
replacement.
- Increased insurance costs.
- Loss of revenue due to suspension of 

operations.
- Flood causes financial impacts to company’s 

operations from system interruption and 
damage. Flooding also causes financial 
impacts as a results of customer trust and 
reputation of GPSC 

2021-2022 Climate Related Risks & Opportunities Reporting 
Based on TCFD Reporting Guidance: Physical Risks (1/2)

Low Medium High Critical
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Potential Impacts Potential Financial Risks

Level of Financial 
Impact /Timeframe 

2022 2027

P3- Drought
• Low water supply affect generating capacity and the plant’s ability to deliver 

reliable power supply.
• The drought can disrupt the operation unable the plant to run cooling process 

leading the plant to shutdown
• During drought, water resource can become scarce, which affect Eastwater group 

business (GPSC's water supplier). Eastwater might have low water resource to 
provide for GPSC to generate electricity. This can increase the risk of operational 
discontinuity and GPSC's revenue will be affected.

• Increased operating costs (e.g., inadequate water supply  to cool  fossil fuel plants)
• If GPSC has sufficient water resources, the company might have an opportunity to 

sell water to customers, which can generate revenue.
• Community may have bad perception to GPSC when they receive insufficient 

water 
• If GPSC has mitigation measure by finding or building pond for water storage and 

rain harvesting system, utilizing in the operation and providing water to 
community. GPSC might receive good perception from community.

• Low water supply affect generating capacity and the plant’s ability 
to deliver reliable power supply.

• The drought can disrupt the operation unable the plant to run cooling 
process leading the plant to shutdown

• Drought causes financial impacts to company’s operations from 
system interruption and lacking or resources. Drought also causes 
financial impacts as a results of customer trust and reputation of 
GPSC

P4- Increased Mean Temperature
• Extreme heat decrease the efficiency of power plant. Higher temperatures lower 

the ability of transmission lines to carry power, possibly leading to electricity 
reliability issues during heat waves. In addition, as rivers and lakes warm, their 
capacity for absorbing waste heat from power plants declines. This can reduce the 
thermal efficiency of power production because the increase in ambient air 
temperature leading power output from steam turbine to decrease by 9% 

• Solar PV modules are tested for their efficiency at 25°C, which is the cell 
temperature of Standard Test Conditions (STC). And with any temperature 
increase above 25°C must consider power losses of 1% for every 2°C increase.

• The increase of mean temperature causes financial impacts to company’s 
operations from system deficiency and resource consumption which also 
resulted in increasing cost of operations as compared to normal condition.

2021-2022 Climate Related Risks & Opportunities Reporting 
Based on TCFD Reporting Guidance: Physical Risks (2/2)

Low Medium High Critical



P1: Increased Weather Extremes 
including hail, lighting, wind/cyclones



◼ One such factor is Convective Available Potential Energy (CAPE), which is a measure of maximum kinetic energy 
obtainable by an air parcel lifted adiabatically from near surface. CAPE is also reported to be important large scale 
indicator for the potential lightning. 

P1: Increased Weather Extremes (Lightning)

30

Source: NASA-GHRC

*Higher frequency of lighting

Source: martin Singh et al. (2017)
Baseline: 2011-2020
Future projection: 2021-2030

Lighting
Baseline 2021-2025 2021-2030

Current Magnitude Likelihood Level of Magnitude Likelihood Level of Magnitude Likelihood 

Own operation
(Renewable power plant) Low High Low High Low High

Own Operation
(Fossil fuel plant) and 

Downstream (Customers)
Med High Med High High High

Upstream 
(Raw material – Natural, 

Coal)
Low High Low High Low High

According to observation data the frequency of light 
detected to satellite imagery over Thailand is range of 30 to 
50 times per year which is very high compared to the 
occurrence globally.

Accordingly, the increase in number of favourable days 
(frequency) at Site are likely to be 0-10 days/year. Assuming 
the linear change in the increase the change in 2050 is likely 
to be 0-5 more days. 

Baseline 

Future Projection 
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The recent study by Knuston et. al. (2020)1 indicated a likely changes for 
occurrences of tropical cyclone over north-west Pacific ocean as following 

◼ Overall frequency of tropical cyclone by -30 to 20% with median change of 
-12%, 

◼ Changes in frequency of category 4-5 cyclone between -25 to 40% with 
median change of -5%

◼ However intensity of cyclone indicated likely increase of 1 to 9% with 
median of 5% increase 

◼ Increase in precipitation is likely to be in the range of 5-25% with a median 
of 15% under 2°C scenario by end of century

Source: Knuston et al (2020)

Region Frequency 
of TC

TC Categories 
4-5

Intensity
(Mean wind speed) 

Rain rate

Global Decrease Decrease Increase Increase

North West Pacific Decrease Decrease Increase Increase

North Indian Decrease Increase Increase Increase

Baseline: 2011-2020
Future projection: 2021-2030

Tropical cyclone observation

P1: Increased Weather Extremes (Tropical Cyclone)
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◼ The climate models for wind speed indicate a high degree 
of uncertainty with models projecting increase, decrease, or 
no change in the future. However, a recent study indicated 
rapid increases in wind speed across the globe since 
2010 (Zeng et al., 2019, https://doi.org/10.1038/s41558-
019-0622-6

◼ Considering the limited information available on wind 
speed projections and high uncertainty, the wind hazard 
under a climate change scenario is considered to be same 
as the baseline i.e. ‘High’. 

Source: https://thethaiger.com/news/bangkok/summer-storm-cell-hits-bangkok

◼ Wind speed projections for maximum wind speed and gust 
speeds from Regional Climate Model (RCM) - REMO 2009 
were evaluated.

◼ Gust speeds exceeding 21 m/s of wind speed indicate high 
hazard. 

Statistic Maximum Wind Speed 
(m/s)

Gust Speed (m/s)

2030 2050 2030 2050
Min 1.6 1.4 3.4 2.8
Max 18.2 18.0 33.4 33.0
Average 5.9 6.0 10.9 11.1

Tropical Cyclone
Baseline 2021-2025 2021-2030

Current 
Magnitude Likelihood Level of Magnitude Likelihood Level of Magnitude Likelihood 

Own operation
(Renewable power plant) Low Low Low Low Low Med

Own Operation (Fossil fuel plant) 
and Downstream (Customers) Med Low Med Low Med Med

Upstream 
(Raw material – Natural Gas, Coal) Med Med Med Med High High

Baseline: 2011-2020
Future projection: 2021-2030

P1: Increased Weather Extremes (Tropical Cyclone)

https://doi.org/10.1038/s41558-019-0622-6
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Source: https://www.tshe.org/ea/pdf/vol8no1-13.pdf

The observation data presented the 
physical character of summer 
hailstorms, at peak or all 2012-
twelve incidents, over northern 
Thailand. Most incidents occur in 
North of Thailand.
The results are shown briefly below
• The high value of CAPE reached 

the extreme instability (CAPE > 
2500 J/kg) in high precipitation 
day triggering hail formation

Hail
Baseline 2021-2025 2021-2030

Current 
Magnitude Likelihood Level of Magnitude Likelihood Level of Magnitude Likelihood 

Own operation
(Renewable power plant) High Medium High Medium High High

Own Operation (Fossil fuel plant) 
and Downstream (Customers) Low Low Low Low Low Low

Upstream 
(Raw material – Natural Gas, Coal) Low Low Low Low Low Low

Baseline: 2011-2020
Future projection: 2021-2030

Baseline Future Projection 

• According to CMIP 5 projection 
result, CAPE index have medium –
high confidence to increase over 
Mekong regions between 2030-
2050  

P1: Increased Weather Extremes (Hail Storm)



P2: Flood 

P3: Drought



Drought and Flood Assessment Methodology

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
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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

*This figure have been used to 
categorize the magnitude of drought 
and flood impact over the study area

Zhang, Qiang & Xu, Chong-Yu & Zhang, Zengxin. (2009). Observed changes 
of drought/wetness episodes in the Pearl River basin, China, using the 
Standardized Precipitation Index and Aridity Index. Theoretical and Applied 
Climatology. 98. 89-99. 10.1007/s00704-008-0095-4. 



P2 – Flood (Thailand)

36https://climateanalytics.org/tools/

The % change in precipitation over Thailand

1.5 C 2.0 C 2.5 C 3.0 C

Add description
• Thailand will have higher rainfall pattern due to the increased temperature & CO2 concentration in atmosphere 
• At 2.0 temperature change upper middle part of Thailand have medium probability to face drought
• At 3.0 temperature change the north, middle and upper-south of Thailand have high chance to face flood
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https://climateanalytics.org/tools/

The % change in precipitation over Indonesia

1.5 C, RCP 2.6

2.0 C, RCP 4.5

2.5 C, RCP 6.0

3.0 C, RCP 8.5 Add description

The rate of rainfall in study area have 
measured to be slightly decrease between 
2020-2022; however, the projection in 
higher temperature change leading the 
rainfall pattern in study area to 
dramatically increase. Moreover, this area 
is considered as flood vulnerable area.

P2 – Flood (Upstream)
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Supporting Information - P2: Flood
Fossil Fuel Plant and Downstream Activities

Location Type

RCP 2.6 RCP 4.5

Baseline 2021-2025 2021-2030 Baseline 2021-2025 2021-2030

Current 
Magnitude 

Likelihoo
d 

Level of 
Magnitude Likelihood Level of 

Magnitude Likelihood Current 
Magnitude Likelihood Level of 

Magnitude Likelihood Level of 
Magnitude Likelihood 

Pichit

Solar

Low Low Low Low Low Low Low Low Low Low Low Med

Suphanburi Med Low Med Low Med Med Med Low Med Low Med High

Lopburi Med Low Med Low Med Low Med Low Med Low Med Med

Khon Kaen Low Low Low Low Low Low Low Low Low Low Low Med

Saraburi (Roof) Low Low Low Low Low Med Low Low Low Low Low Med
Chanthaburi Low Med Low Med Med Med Low Med Low Med Med High

Rayong
Solar Low Low Low Low Low Low Low Low Low Low Med Med
Fossil Med Low Med Low Med Low Med Low Med Low Med Med

Downstream Med Low Med Low Med Low Med Low Med Low Med Med

Chonburi Fossil Med Low Med Low Med Low Med Low Med Low Med Med

Bontang Raw mat 
(coal) Med Med Med Med Med Med Med Med Med Med Med Med

>2 severe flood year within 10 years, SPI 2.00 and above

2 severe flood year within 10 years, SPI 1.50 to 1.99

1 severe flood year within 10 years, SPI 1.00 to 1.49

no severe flood year within 10 years, SPI 0.00 to 0.99

Baseline – 2011- 2020 
Future Projection – 2021 - 2030
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Supporting Information - P2: Flood
Fossil Fuel Plant and Downstream Activities

Location Type

RCP 6.0 RCP 8.5

Baseline 2021-2025 2021-2030 Baseline 2021-2025 2021-2030

Current 
Magnitude 

Likelihoo
d 

Level of 
Magnitude Likelihood Level of 

Magnitude Likelihood Current 
Magnitude Likelihood Level of 

Magnitude Likelihood Level of 
Magnitude Likelihood 

Pichit

Solar

Low Low Low Low Low Med Low Low Low Med Low Med

Suphanburi Med Low Med Med Med High Med Low Med High Med High

Lopburi Med Low Med Low Med Med Med Low Med Med Med Med

Khon Kaen Low Low Low Low Low Med Low Low Low Med Low Med

Saraburi (Roof) Low Low Low Med Low Med Low Low Low Med Low Med
Chanthaburi Low Med Med Med Med High Low Med Med High Med High

Rayong
Solar Low Low Low Low Med Med Low Low Med Med Med Med
Fossil Med Low Med Low Med Med Med Low Med Med Med Med

Downstream Med Low Med Low Med Med Med Low Med Med Med Med

Chonburi Fossil Med Low Med Low Med Med Med Low Med Med Med Med

Bontang Raw mat 
(coal) Med Med Med High Med High Med Med Med High High High

>2 severe flood year within 10 years, SPI 2.00 and above

2 severe flood year within 10 years, SPI 1.50 to 1.99

1 severe flood year within 10 years, SPI 1.00 to 1.49

no severe flood year within 10 years, SPI 0.00 to 0.99

Baseline – 2011- 2020 
Future Projection – 2021 - 2030



P3: Drought
(Own operation and downstream - Chonburi & Rayong)

Location Baseline SSP 2, RCP 4.5 SSP 2, RCP 8.5 SSP 3, RCP 8.5

Rayong High Low - Medium Low - Medium Low - Medium

Chonburi High Low - Medium Low - Medium Low - Medium

4
0

Baseline: Drought risk SSP 2, RCP 4.5 Drought SSP 2, RCP 8.5 Drought SSP 3, RCP 8.5 Drought

Baseline – 2011- 2020 
Future Projection – 2021 - 2030



P3: Drought
(Own Operation - Renewable Plants)

Location Baseline SSP 2, RCP 4.5 SSP 2, RCP 8.5 SSP 3, RCP 8.5
Pichit High Low - Medium Low - Medium Low - Medium

Suphanburi High Low Low Low

Lopburi High Medium-High Medium-High Medium-High

Khon Kaen High Low - Medium Low - Medium Low - Medium

Saraburi High Medium-High Medium-High Medium-High

Rayong High Low - Medium Low - Medium Low - Medium

Chanthaburi Medium-High Low Low Low

4
1

Baseline: Drought risk SSP 2, RCP 4.5 Drought SSP 2, RCP 8.5 Drought SSP 3, RCP 8.5 Drought

Baseline – 2011- 2020 
Future Projection – 2021 - 2030



P3: Drought (Upstream – Raw Material)

Location Baseline SSP 2, RCP 4.5 SSP 2, RCP 8.5 SSP3, RCP 8.5

KPC Tanjung Bara Coal 
Terminal

Medium-High Low - Medium Low - Medium Low - Medium

KPC Lubuktutung Medium-High Low Low Low

4
2

Baseline: Drought risk SSP 2, RCP 4.5 Drought SSP 2, RCP 8.5 Drought SSP 3, RCP 8.5 Drought

Baseline – 2011- 2020 
Future Projection – 2021 - 2030
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P4: Increased Mean Temperature



Air Temperature Projection over Thailand
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The % change in air temperature over Thailand

1.5 C 2.0 C 2.5 C 3.0 C

https://climateanalytics.org/tools/

Add descriptionf
• Thailand will have higher Temperature due to the increased temperature (T)
• At 2.0 temperature change north, middle and northeast part of Thailand have medium probability to face high air surface T
• At 3.0 temperature change the north, middle and upper-south of Thailand have high chance to extremely high air surface T



P4: Increased Mean Temperature
(Effect on solar power plants)

45

The temperature of the solar PV module has a direct effect on its ability to generate electricity. This impact is 
reflected through the temperature coefficient, which is expressed as the percentage decrease in output for every 
1-degree Celsius (°C) increase in temperature from 25°C. Solar PV modules are tested for their efficiency at 25°C, 
which is the cell temperature of Standard Test Conditions (STC). And with any temperature increase above 25°C 
must consider power losses of 1% for every 2°C increase.

*NMOT - Nominal Module Operating Temperature or temperature under operation
*Temperature coefficient of Pmax – the change in Maximum power output vary based on the temperature that go over standard test condition 
(STC)

https://www.eco-greenenergy.com/temperature-coefficient-of-solar-pv-module/



P4: Increased Mean Temperature 
(Effect on cogeneration power plants)

46

The decreasing of efficiency of gas turbine plant can be affected by the increase in ambient air 
temperature leading power output from steam turbine to decrease by 9% 

(PDF) Ambient air temperature effect on power plant performance (researchgate.net)

*AAT – Ambient air temperature (air temperature around the plants)

https://www.researchgate.net/publication/291160594_Ambient_air_temperature_effect_on_power_plant_performance


P4: Increased Mean Temperature
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Increasing Mean 
Temperature

Baseline 2021-2025 2021-2030

Current Magnitude Likelihood Level of Magnitude Likelihood Level of Magnitude Likelihood 

Own operation
(Renewable power plant) Medium Medium Medium Medium Medium High

Own Operation
(Fossil fuel plant) and 

Downstream (Customers)
Low Medium Low Medium Medium High

Upstream 
(Raw material – Natural Gas, 

Coal)
Low Medium Low Medium Low High

Baseline – 2011- 2020 
Future Projection – 2021 - 2030

1.5 C 2.0 C 2.5 C 3.0 C

Negative 
impact

Minor Major



Physical Risks Impact Implication
P1 Increased Extreme Weather* 

▪ Solar power plants can be 
impacted by hail storm which has 
higher to occur in the middle of 
Thailand leading the plant to 
have  direct damage on solar 
panels

▪ Lighting strike has higher 
potential to occur and may cause 
the electricity disruption over 
Map Tha- Put Industrial area

P2 Flood

▪ The rate of annual average 
rainfall over Thailand will be 
higher if there is an increasing of 
global mean temperature

▪ Rayong and Chonburi which are 
the key location for GPSC 
operation are not located in 
vulnerable area leading the 
magnitude to be low-medium

P3 Drought

▪ Since the rate of rainfall through 2 
previous years showed 2 drought 
year in a row, the middle of Thailand 
was more likely to face drought; 
however, with an increase mean 
temperature trigger the rate of rainfall 
over Thailand to increase and 
mitigate the drought risk magnitude 
to be lower (vary to the average 
temperature change) 

P4 Increased Temperature

▪ Increasing surface temperature over 
solar power plant area results in 
the decreasing of electricity 
generation

▪ Maximum surface temperature over 
Thailand are more likely to increase 
> 50 C during summer/El- nino
condition in the middle of Thailand 

▪ Fossil fuel plant have minor 
negative change in energy 
efficiency due to increasing surface 
temperature around the plant   

*P1 Increased Extreme Weather include  cyclone, hailing, lighting, and thunder storm
48

Baseline – 2011- 2020 
Future Projection – 2021 - 2030
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Scenario Analysis on Transition Risks
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Potential Impacts Potential Financial Risks

Level of Financial Impact 
/Timeframe 

2022 2027

T1- Change in stakeholders behavior and expectation (Stakeholder concern and negative feedback)
• Stakeholder groups are becoming aware and concerned of the pollution generating GHG from fossil fuel 

and its negative impacts to climate change.
• Renewable plant (i.e. Hydropower plant) is a renewable energy that can contribute to emissions 

reductions but requires a large area to cover for construction of dams and re-channeling water flow, this 
will disrupt ecosystems and community displacement. Communities and affected stakeholders might 
protest against the company.

• The rise of stakeholder concern and 
negative feedback forces GPSC Group 
to limit GHG emissions from operation, 
thus, increasing operating cost. The 
concerns of conventional power plants 
(fossil-fired power plants) leading to 
opportunities in investing of low-
carbon products.

T2: Increased technological competition
• If GPSC adopt the use of CCS technology and blue hydrogen, this will dramatically  reduce the corporate 

GHG emission and reach net zero emission target much more easier
• In case of EU union allow blue hydrogen to be listed as the renewable energy sources, GPSC will have 

100% renewable energy in its energy generation portfolio.
• The lack of new energy management services such as the installation of renewable and smart grid -

microgrid can lead the comapny to loose the opportunities in new customer demand
• In the future, Thailand electricity distribution system will have dramatic change. In order to track the 

sources of electricity genereation, the company required blockchain technology to verified and tracking 
electricity generation. The lack of blockchain technology may cause negative impact to customer 
satisfaction and fall behind other compettitors

• Increasing of technological competition 
lead GPSC to increase competitiveness 
among peers and attract more 
customer who demand advanced 
technology and low carbon energy. If 
GPSC does not adopt well to increase 
technology within operation, the 
company might lose revenue from 
customer who change to other energy 
providers.

Low Medium High Critical

2021-2022 Climate Related Risks & Opportunities Reporting 
Based on TCFD Reporting Guidance: Transition Risks (1/2)
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Potential Impacts Potential Financial Risks
Level of Financial Impact 

/Timeframe 

2022 2027

T3- Changing Customer Behavior
• Shifting customer preference towards electricity generated with lower emission 

technology will negatively affect GPSC revenue. The affect will increase if the company 
continue to generate electricity with fossil fuel, as customers may choose other power 
generators, who utilize low carbon generation methods instead. 

• Climate change trend cause increasing the use of renewable energy. Customers (EGAT)  
will be forces to increase in purchasing or investing in renewable energy in order to offset 
their green house gas emissions. Increased investment in renewable energy might be a 
great opportunity in the future.

• Changing of customer behaviors cause 
financial impacts to GPSC Group from losing 
of revenue from main products & services as 
well as losing financial opportunities from new 
business provided to customers if GPSC Group 
do not adapt the business model.

T4- Change in climate related regulations
• GPSC is generally subjected to the cap and trade scheme in the countries that the scheme 

existing. As mentioned, although only Thailand in this group that has fully implemented the 
scheme, other countries in this group are developing Emissions trading schemes (ETS) in 
which  GPSC should be prepared for adaptation or compliance. Failing to comply with 
regulation could lead to the loss of investment privilege received by the investment 
promotion agency. 

• Future of cap and trade which might be implemented in operating regions e.g. Thailand 
will pressure corporates like  GPSC to seek for alternatives to avoid increasing cost of 
operations and price of electricity.

• Provides an opportunity for GPSC to increase renewable technology operating sites to 
maintain stability of operation or enhance without operation costs and effects from the 
cap and trade scheme.

• GPSC might be impacted by carbon taxes due to power sector defined as the GHG emitter 
that will increase operating cost of GPSC e.g., higher compliance costs, increased 
insurance premiums etc..

• Encourage investments in alternative source of lower emissions technology to lower 
overall emissions of power plant 

• The increase of carbon price causes financial 
impacts to GPSC Group from carbon price 
paid to government, fees, as well as fines 
raised from non-compliance or regulation 
violation. There are financial impacts rise from 
investment cost of low carbon 
products/initiative in order to avoid and 
minimize GHG emissions.

• The increase of renewable energy and climate 
related regulation and carbon tax causes 
financial impacts to GPSC Group from carbon 
price paid to government, fees, as well as 
fines raised from non-compliance or 
regulation violation. There are financial 
impacts rise from investment cost of low 
carbon products/initiative in order to avoid 
and minimize GHG emissions.

Low Medium High Critical

2021-2022 Climate Related Risks & Opportunities Reporting 
Based on TCFD Reporting Guidance: Transition Risks (2/2)
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▪ “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. 

▪ 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

▪ 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

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

▪ Changing customer or 
community perceptions of an 
organization’s contribution to 
or detraction from the 
transition to a lower-carbon 
economy
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T1 Change in stakeholders behavior and expectation
(Stakeholder concern and negative feedback)

• An increasing number of stakeholders who focus on Climate mitigation 
actions of organization

• More and more investor or international supports will look for the 
corporate climate management and ambitious commitment on climate 
change as one of the compulsory criteria

• Reputational issues - a strong focus on climate change has emerged  
across a wide range of stakeholders resulting in many initiatives to align  
the corporate and finance sectors towards a low-carbonfuture
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Stakeholder groups are becoming aware and concerned of  the pollution generating 
GHG from fossil fuel and its negative impacts to climate change.

Description

Opportunities
• O1 Enhance business adaptation and resiliency across the group

• O2 Scale up renewable power towards net zero energy provider

• O3 Diversify business through business model transformation

• O4 Participate Environment Attribution Certificate (EAC) e.g. I-REC

• O5 Adopt new technology to existing and future power plants 



T2 Increased technological competition

• The ongoing physical and digital transformations require the 
development of additional flexibility options. Solution developers are now 
turning to innovative energy storage solutions. 

• Energy storage is vital for the cost-effective transition towards 
decarbonized electricity systems. Battery storage installations are 
expected to become standard components of energy infrastructures. 

• CCUS and Hydrogen-blend technologies will play roles in energy 
generation to facilitate net zero emission.

The lack of new technologies in the energy industry such as the installation of 
renewable, energy storage system, and technological enhanced innovation can lead 
the company to decrease competitiveness and loose the opportunities in new 
customer demand

Description

Opportunities

• O5 Adopt new technology to existing and future power plants 

(e.g. CCS, Blue/Green hydrogen)

54Source: https://www.mckinsey.com/industries/electric-power-and-natural-gas/our-insights/net-zero-by-2035-a-pathway-to-rapidly-decarbonize-the-us-power-system
https://www.iaea.org/sites/default/files/21/06/transitions-to-low-carbon-electricity-systems-changing-course-in-a-post-pandemic-world.pdf

https://www.mckinsey.com/industries/electric-power-and-natural-gas/our-insights/net-zero-by-2035-a-pathway-to-rapidly-decarbonize-the-us-power-system
https://www.iaea.org/sites/default/files/21/06/transitions-to-low-carbon-electricity-systems-changing-course-in-a-post-pandemic-world.pdf


T3 Change in customer behaviour

• Demand of Solar PV and wind power rise dramatically by 2030, driven 
upward by increased policy support (WEO, 2021).

• Since 2004, Thailand has been among the forerunners in Asia in 
promoting alternative energy development via government policies and 
investment incentives. In early 2019, the national Power Development 
Plan (PDP) and the Alternative Energy Development Plan (AEDP) were 
approved

• Renewable energy in Thailand is projected to be 30% of the total energy 
production by 2037, jumping from the current 14.5%, with big Thailand 
state-owned and private-sector conglomerates taking the lead.

• The new energy management services must be applied to customer in 
order to present the importance and the advancement of technology 
which enable GPSC to perform decentralization in developing countries 
as the pilot projects

The impact of climate change raise awareness on the climate action in all business 
Sectors leading mostly customers of electric utilities sector switching from the use of 
conventional to renewable energy 

Description

Opportunities
O2 Scale up renewable power towards net zero energy provider
O3 Diversify business through business model transformation
O4 Participate Environment Attribution Certificate (EAC) e.g. I-REC

55



T4 Change in climate related regulations (1/2)

• Thailand plans to announce climate change act. to enforce polluters in managing GHG 
emission in compliance with national regulation.

• When a carbon price/tax is applied, the overall electricity generation cost increases due 
to an increase in operating costs and carbon pricing liability. With a USD 40 carbon 
price, the PDP scenario's operating cost and carbon price liability combined reach THB 
1.33/kWh by 2030. The operating cost increases THB 0.06/kWh from the PDP scenario 
without a carbon price as a result of the shift from coal to more expensive natural gas 
generation. 

• Singapore is the first country in Southeast Asia to introduce a carbon price. The carbon 
tax, at S$5 per tonne of greenhouse gas emissions (tCO2e), was introduced in 2019 
through the Carbon Pricing Act (CPA).
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https://www.iea.org/reports/the-potential-role-of-carbon-pricing-in-thailands-power-sector

Under regulation related carbon prices/tax are getting higher and become close to 
enforcement in the near future, which will affect power sector. The company need to 
control and limit GHG emissions to comply with the regulations.

Description

Opportunities
• O1 Enhance business adaptation and resiliency across the group

• O2 Scale up renewable power towards net zero energy provider

• O5 Adopt new technology to existing and future power plants 

https://www.iea.org/reports/the-potential-role-of-carbon-pricing-in-thailands-power-sector


T4 Change in climate related regulations (2/2)

• Currently Thailand Greenhouse Gas Organization and IEA have studied 
the implementation of Cap and Trade policy which will limit the GHG 
emission in energy sector. The IEA predicted that Thailand with 
legislate cap and trade regulation within less than 5 years

• Thailand recently annouced the ambition on COP 26 to shift National 
Determine Contribution from 20-25 to 40 % by 2030

• International No Deforestation Commitment in COP 26; however, 
Thailand has not signed the commitment

• Thailand pledge to achieve carbon neutrality by 2050, net zero GHG by 
2065 and to cut GHG emissions by 40% within 2030.

• The commitment has come with strategic plan with potential changes in 
national policy and regulation on climate change.

57

Cap and trade is one mechanism planned to become enforcement as a result from
National Commitment through COP26 and National GHG reduction target. Numbers of 
GHG emission reduction target have been elaborate through the official letter of each
Country submitted to UNFCCC including Thailand.

Description

Opportunities

• O1 Enhance business adaptation and resiliency across the group

• O2 Scale up renewable power towards net zero energy provider

• O5 Adopt new technology to existing and future power plants 
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Key Assumptions and Sources
Issue Assumptions Sources

Baseline EBITDA 
growth rate (from 
2022 onwards)

4% from average annual growth rate over 2019-2021 Assumed based on calculation

Carbon tax Referring to Singapore tax rate (short-, medium-, and long-term), its future plan and assumption 
beyond, the values used are:
• SG$5/tCO2e for 5 years (from 2030)
• Increase to $25, $45, $60, $70 for every 3 years
• End value of $80 at year 2047

https://www.nea.gov.sg/our-services/climate-change-energy-
efficiency/climate-change/carbon-
tax#:~:text=The%20carbon%20tax%20is%20set,tCO2e)%20from%20
2019%20to%202023

The International Monetary Fund has recommended a global average carbon price of US$75 per tonne
by the end of the decade.

https://www.imf.org/en/News/Articles/2021/06/18/sp061821-
launch-of-imf-staff-climate-note

Scenarios IEA’s Sustainable Development Scenario (SDS) suggests advanced economies reach net zero emissions 
by 2050, China around 2060, and all other countries by 2070. This scenario is aligned with Thailand 
NDC target to reach net zero by 2065. 

https://www.iea.org/reports/world-energy-model/sustainable-
development-scenario-sds

Beyond 2°C Scenario (B2DS) sims to limit global temperature rise to 1.75°C above pre-industrial levels.  
The energy sector emission reach net zero around 2060.

https://iea.blob.core.windows.net/assets/a6587f9f-e56c-4b1d-
96e4-5a4da78f12fa/Energy_Technology_Perspectives_2017-
PDF.pdf

Net Zero Emissions by 2050 Scenario (NZE) shows a narrow but achievable pathway for the global 
energy sector to achieve net zero CO2 emissions by 2050.

https://www.iea.org/reports/world-energy-model/net-zero-
emissions-by-2050-scenario-nze

Emission Pathway Followed SBTI CORPORATE NET-ZERO STANDARD (2021): 
• Short-term target annual reduction at 205%, 3.3% and 4.2% used for the above scenarios, SDS, 

B2DS and NZE, respectively. 
• And to reach 90% reduction in the long-term (end year target).

https://sciencebasedtargets.org/resources/files/Net-Zero-
Standard.pdf

T4 Change in climate related regulations (3/4)

https://www.nea.gov.sg/our-services/climate-change-energy-efficiency/climate-change/carbon-tax#:~:text=The%20carbon%20tax%20is%20set,tCO2e)%20from%202019%20to%202023
https://www.imf.org/en/News/Articles/2021/06/18/sp061821-launch-of-imf-staff-climate-note
https://www.iea.org/reports/world-energy-model/sustainable-development-scenario-sds
https://iea.blob.core.windows.net/assets/a6587f9f-e56c-4b1d-96e4-5a4da78f12fa/Energy_Technology_Perspectives_2017-PDF.pdf
https://www.iea.org/reports/world-energy-model/net-zero-emissions-by-2050-scenario-nze
https://sciencebasedtargets.org/resources/files/Net-Zero-Standard.pdf
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Scenario analysis on the EBITDA on climate related regulations 

T4 Change in climate related regulations (4/4)
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Carbon tax (BAU)

Carbon Tax under SDS/NDC scenario 

Carbon Tax under B2DS scenario 

Carbon Tax under NZE 2050 scenario 

Scenario Analysis for the impact 
of climate related regulations 
(Carbon Tax) on GPSC Group’s 
EBITDA

If GPSC is unable to reduce GHG from different level, the highest financial impact caused by carbon tax are from NZE 2050 
scenario followed by B2DS, SDS/NDC and BAU.
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Physical Climate Risk Adaptation Plan



Physical Risk Matrix 2027 
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Physical Risks:
❑ P1 Increased Weather Extremes (acute)
❑ P2 Flood (acute)
❑ P3 Drought (chronic)
❑ P4 Increased Mean Temperature (chronic)

1 3 42

2

3

4

Rare Possible Likely

Likelihood
Unlikely

Since GPSC physical climate risk analysis in 2027 show that the
likelihood percentage of drought (P3) and the magnitude of 
impact of increasing temperature (P4) will increase respectively. 
This situation leads GPSC to develop adaptation plans for 
responding to all identified physical risks

p2

p3 p4p1

Remark: The risk matrix & risk assessment was conducted in 2022
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Climate Related Risks Adaptation Plan (less than 5 years implementation) (Existing and New Operations)

P1: Increased Weather 
Extremes including hail, 
lighting, wind/cyclones

• Implemented back-up procedure in order to response to the emergency incidents. 
• Study case to install and improve lightning protection systems (e.g. surge protector). 
• Employees are trained for Plant Crisis Plan in order to prepare for crisis situation and to limit the consequences of an emergency 

incidents from getting out of control.
• Takes a proactive approach to handling potential crisis by developing a business continuity management (BCM) system which 

covers major operations. 
• Raise lighting strike issue to management of change (MOC) and check the detail for improvement 
• Installed lighting protection system
• Research on the installation of technology for reducing Convective Available Potential Energy (CAPE) over surrounding area

P2- Flood • Monitors water conditions closely with the representatives from PTT Group's water resource management committee
• Setting up the business continuity management (BCM) to ensure its effective response to the problems and to maintain 

operational continuity
• Electricity back up from PEA/EGAT
• Conducted environmental impact assessment
• Manages by monitoring and mitigation controls in accordance to the EIA and other regulations that applied to the country of 

operation in oversea.
• Review vulnerability area and assets on flooding and implement adaptive measures such as increase floor elevation 
• Implement flood barrier (Temporary / Permanent) 
• Water drainage installation

Physical Climate Risk: Adaptation Plan
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Climate Related Risks Adaptation Plan (less than 5 years implementation) (Existing and New Operations)

P3- Drought • Have back-up emergency storage for 3 days of operations.
• Creates a water management plan to prepare for risky events related to water resource such as secure contract of demineralized 

water from other supplier 
• Construct water storage e.g. Pond, Rain harvesting system
• Reduce water consumption/Reduce productivity
• Increase water circularity (reuse/recycle) 
• Installed sea water RO
• Monitor from available water supply nearby the site
• Expand water supply nearby the site (collaboration with government)
• Consider another water supply expansion initiative (collaboration with others in Map Tha Put Industrial Area)
• Obtain wastewater from others to treat and use for cooling process

P4- Increased Mean 
Temperature

• Improve and strengthen infrastructure and machine to endure high temperature 
• Concentrate investment in locations where temperatures are likely to be cooler
• Installation of water spray to reduce temp during electricity production leading to the increase in energy efficiency
• Modified plant based on situation

Physical Climate Risk: Adaptation Plan



THANK YOU



Annex: GHG Emissions Performance

(based on GPSC, Glow and Subsidiary boundaries)
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Unit 2018 2019
2020

(Base year) 2021

Absolute GHG Emission 
(Scope 1 and 2) tCO2e 13,063,896.72 12,347,950.47 12,337,049.88 12,839,351.16

Net Generation MWh 29,922,053.58 31,537,370.69 28,382,232.67 32,383,659.27

GHG Intensity tCO2e/MWh 0.437 0.392 0.435 0.396

• To Achieve Net Zero within 2060 (Base year 2020)

• Carbon Intensity Reduction 

• 10% by 2025

• 35% by 2030


