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Fossil Reckoning: Valuation of Coal and Gas Stranded Assets in Thailand
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Background
Climate risk challenge
Paris Agreement and NDC Compliance
» Achieve the 1.5C climate threshold set by the Paris Agreement.
Meet the Thailand's Nationally Determined Contributions (NDCs).
S

Who is at Risk?

Fossil fuel-based companies

Investors
General public

Financial Risks

Transition to renewable energy to avoid
stranded assets and ensure economic

« Stranded assets and financial loss
from fossil fuel investments.
Increased energy prices due

to carbon costs.
competitiveness.
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Background

Why energy sector?

69

of Thailand's CO2
emissions come

from the energy
sector.
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Renewable energy sources
such as solar and wind offer
viable solutions. These options
are also cost-competitive.

Fossil Reckoning: Valuation of Coal and Gas Stranded Assets in Thailand 5



ﬁr.ﬁ\ .‘_ < %

=

.m. i .5 : 77
\-ym. \. . .r.,\ﬁ ,.n. _
b g




e

T IRE
vy

I

*a,







Background

Stranded asset and its scenarios

N
N’
No action

« Stranded assets leading to substantial
financial losses.

« High risk of financial instability and
economic downturn.

a
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Sustainable future with renewable energy.

Avoid financial pitfalls, ensure long-term
economic stability, and improve 2y
competitiveness. , ;
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Research Overview

Thailand's fossil fuel infrastructure Duration Geo.graphlcal Coverage
risks becoming 'stranded assets' as 2024 - 2050 Thailand
the country strives to meet
Paris Agreement’s 1.5-C &
goal and NDC targets. )
Sector Unit of Analysis

Coal and gas utilities  |ndividual power plant unit

FNT
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Literature Review @

Definition of Stranded Asset

“Stranded assets Iin energy
production are
investments that fail to
generate economic returns

before their expected end
of life."”

- International Energy Agency (IEA) -
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Literature Review

Review of studies and literature regarding the financial evaluation of stranded assets in the energy sector
Unit of

analysis

Sector

Model

Power
Plants | ‘&

sector

* &

(Discounted
Cash Flow) Integrated
Assessment
Models
(IAMs)

Upstream U_pstream
oil / gas oil / gas/
coal

Annualized
companies
sector

Expected
Return
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( = most used in the literature
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Electricity structure of Thailand

Enhanced Single Buyer

creicn (0GR ER 1

fm

) ) EGAT's system
Transmission operator Policy and
regulatory
agencies

Distribution
End Users
(-~~~ T T ————— =
‘=.§ CFNT | Source: Adapted from.the E.nhanced Single Buyer Model |
% Climate Finance Network Thailand I ﬂBT t_h(-"_EEC_a_nd_T_hTP_Ub_hc_a'_ ___________ Jl



=

a

U

Evaluation of Stranded Assets in Coal and
Gas Supply Chain

FNT
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Evaluation of stranded assets in coal and gas supply chain @
4 steps of evaluation

03

Estimate

the value of these stranded assets
using the discounted cash flow
method

04
Allocate

01 the losses and assess their
impact on stock prices
based on the determined

FO reca St stranded asset value

energy composition 02
for each climate .
scenario I d e nt | fy

the power plants that will become
stranded in each scenario

< CFNT
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1. Forecast the energy composition for each climate scenario

Three distinct climate scenarios

Thailand's Energy Pathway
01 03

Thailand's
By o . 1.5°C goal
Business-as-usual second NDC
Limited progress towards Diverges from the 1.5°:C Substantial increase in

the Paris Agreement emission range analyzed : rinew?blg enelrgfy '
targets. for the country Investments & early tossi

k. ° fuel phase-out Y

N
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1. Forecast the energy composition for each climate scenario ()

Projected installed capacity
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2. Ildentify the power plants that will become stranded @

Sequencing stranded assets criteria

Plant capacity
size (MW)

Unit status

Commission Date

\\\k((/‘/'///
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2. Identify the power plants that will become stranded

Number of Unit

O = N W H 1 O N

2

[0,100]

Plant capacity (MW) - Coal

6
] Il

(200,300]  (300,1000] (1000,2000]  (2000,+)

of coal-fired power plants have
capacities within the 300-1,000 MW.

25
20
15
10

Number of Unit

Plant capacity - Gas

Number of Unit

14
12
10

o N A~ O ®

12

before 2000

Commission date - Coal

4 4
3

H = B
] L]

2001-2010 2011-2015 2016-2020 2026 onwards

of gas-fired power plants
have capacities within the 100-1,000
MW.

< CFNT
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of the coal-fired power units have
been operational since before 2000.

Number of Unit

Commission date - Gas
a1
25 24 27
15
. . H
Q ) Q 5 & >
S S & & & E
\l b’ \' Q '&\
N N\ Ng o° &
YV ¥ YV ‘\9‘1' R

of gas- fired power units began
operations between 2016-2020.
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2. Ildentify the power plants that will become stranded

Unit type - Coal Unit type - Gas

10 100
£ g T 80
=) S
S 6 ‘s 60
@ ]
: : _

0 0 —

Captlve Government Captive Government
Owned Owned

36% gf/v?qr;igsb?/r:g:fs and 55% of units are SPPs.
Major owner - Coal Major Owner - Gas
10 35
= 8 = Sy 26
o N i I i
Z 2 Z 5
i - - - :
EGAT GPSC EGCO & BPP IRPC Gulf EGAT BGRIM GPSC RATCH
1 EGAT 2.GPSC are the 1op 1.GULF 2.EGAT are t;zjtgrp
ive major
3.EGCO & BPP 4.TPI1 5.IRPC [JNi 3.BGRIM 4.GPSC 5.RATCH [pSny
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3. Estimate the value of these stranded assets using DCF

Overview of DCF Analysis

Y A
Net ire:; \flue .
j ' \ Discounted by WAC C
a0
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3. Estimate the value of these stranded assets using DCF

Revenue Stream and Operating Expenses

Revenue Cost

Installed
Capacity

X
Fixed O&M

Availability ‘

Payment Installed
Capacity
Capacity SPP (per contract)

Payment

[ Energy
Generated |

— X
Variable O&M

+
Fuel cost

Energy
Payment (spp Energy

Wholesale ’ Generated
Price

FNT
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3. Estimate the value of these stranded assets using DCF .)
Undiscounted Net Operating Profit After Tax (NOPAT)

200,000
180,000
—~ 160,000
T
— 140,000
S 120,000
E 100,000
80,000
E
o 60,000
< 40,000
20,000
™
V
»
NOPAT PDP 2018 Rev 1, undiscounted NOPAT Rapid Transformation, undiscounted
N
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3. Estimate the value of these stranded assets using DCF

Net present value (NPV) of stranded coal-fired and gas-fired power plants for Rapid
Transformation, and 100% Renewable Energy scenarios (Million THB)

 Coal

600,000.00
500,000.00
400,000.00
300,000.00
200,000.00

100,000.00 60,901

EX

Coal (Rapid)

FNT
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463,618
360,445
299 544 I

- —
Coal (100% RE)  Gas (Rapid) Gas (100% RE)  Total (Rapid) Total (100% RE) ——

IPP  m Government Owned mCaptive mSPP
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4. Based on the determined stranded asset value, we allocate the @
losses and assess their impact on stock prices
Downside risk for five major energy utilities companies in Thailand

Stranded asset
value

B 2024 Market
capitalization

FNT
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70%
60%

50%

40%

30%

20%

10% I I
0% O

EGCO GPSC BGRIM RATCH GULF

Listed company

Downside risk

® Rapid Transformation ® 100% Renewable Energy

EGCO and GPSC face higher risks, with downside risks exceeding 40%
in some scenarios.

Fossil Reckoning: Valuation of Coal and Gas Stranded Assets in Thailand 25
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4. Based on the determined stranded asset value, we allocate the
losses and assess their impact on stock prices
Downside risk for five major energy utilities companies in Thailand

10.00
9.00
. 8.00
. 7.00
= 6.00
S 5.00
5 .
c
= 4.00
= 3.00
PV of Stranded 2.00 I I
1.00
assets EBITDA 000 l l
. GPSC EGCO GULF RATCH BGRIM
2023 EBITDA Listed company
‘ ® Rapid Transformation EBITDA Multiplier
m 100% Renewable Energy EBITDA Multiplier

GPSC is most significantly impacted due to its substantial reliance
on domestic IPP and SPP contracts

FNT
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Policy Implications
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Policy Implications

Encourage Thailand to participate in

global initiatives iike the Just
Energy Transition Partnership (JET-P)

for financing Thailand's
energy transition through

these initiatives.

Inform policy makers on 0

designing a just and
transparent fossil
phase out plan

to all operators and other
stakeholders

<~ CFNT
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Research Limitations

No Government
Compensation Assumed

Marginal Cost Data Exclusion

Regional Energy
Sufficiency Assumption
@ ’ Limited Geographical Scope ®

< CFNT
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Upstream Midstream Downstream

(AN i
Gas Separation
ﬁ Plant Industrial Users

v

Exploration and
Production

Power Plants

- gﬁ Gas Pipeline

ﬁ o S~ LNG Terminal /
 — ;7 LNG W_GI

Procurement Regasification

NHHU Facilities

;7% Oil for transportation
O !

Refineries
Oomm

—O0
TeB5,  Crude oi
\—7 Procurement PG

Lubricants

L
=TT | Olefins & _
Aromatics Plant E::E/ Petrochemical
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Some Observations on Draft PDP2024
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Power plant to be installed: draft PDP2024 vs. PDP2018 rev 1

2,500
2,000
1,500 1,500
1,000 1,000
N I I - I II I II
0 0
2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037
*Note: There are no new power plants in the draft PDP2024. *Note: The installed capacity for some years includes more than one power plant.
Total power plant to be installed (MW) during 2027 — 2037:
2,000 ww O ww 7,700 w 6,300 ww
draft PDP2024 PDP2018 rev 1 draft PDP2024
Fossil Reckoning: Valuation of Coal and Gas Stranded Assets in Thailand 32
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Stranded assets value comparison

c
o
=
- 2
Q%
©
“—
(o
c
©
p -
I—

CENT
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Coal
60,901

360,445

million THB

Gas
299,544

Coal
66,922

530,540

million THB

Gas
463,618

Coal
59,898

9%

l 328,064
million THB

Gas
268,166

Coal
65,658

(%

l 495,846
million THB

Gas
430,188
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Target share of RE electricity: LT-LEDs vs. PDP2024
<§§§3 Net zero emission
electricity

Intensive investment in RE is crucial to meet the target
share of RE electricity outlined in the LT-LEDs*

10
2030 fyears 2037 e years
CCUS
o o
LT-LEDs  Solar/wind with battery storage 68 /0 share of RE 74 /0 share of RE
electricity electricity
o
330/ 51 /OshareofRE
PDP2024 O share of RE electricity electricity
(Fossil 66.5%, others 0.5%) (Fossil 47.6%, nuclear/SMR 1%,
others 0.4%)
Fossil Reckoning: Valuation of Coal and Gas Stranded Assets in Thailand 34
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Cost of carbon capture: potentially higher than stranded assets

based on current CCS costs from literature review and LT-LEDS during 2041-2050

’ ‘“ CCS cost if draft PDP2024 is

— -(\ implemented...

42 - 73 billion THB per year

(average during 2041-2050, using current costs)

1 &

» o8I
¢u 25
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328-495 billion THB 420-730 billion THB
Estimated stranded value VS  Estimated total CCS
of coal & gas in draft cost between 2041-2050
PDP2024

©
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Weighted average of LCOE comparison

Between draft PDP2024 and Rapid Transformation (People NEP) scenarios

Draft PDP2024 Rapid Transformation (People NEP)

2.88... vs 2.00...

The weighted average LCOE for two scenarios is calculated based on:

» The energy generation mix in each scenario.

« LCOE for each energy source in Thailand, as reported by WoodMackenzie (2021), USAID-
NREL (2019), ERIA (2019), and Bloomberg NEF.

FNT
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Thailand's draft PDP2024: Forward-looking

Electricity Price
Challenges in draft
PDP2024

Targeting 3.87 THB/kWh in draft PDP2024
excludes costs for emission trading
schemes and carbon taxes mandated by

upcoming Thailand Climate Change Act.

02 )

COP30's Demand for
Higher Climate Ambitions

COP30 urge all countries
Including Thailand
to set higher climate goals.

< CFNT
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Disclaimer
This report is exclusively intended for informational and educational purposes. Climate Finance
Network Thailand (CFNT) expressly disclaims any provision of tax, legal, investment, financial
product, or accounting advice. Accordingly, this report should not be construed as such advice.
It is not designed to offer tax, legal, investment, financial product, or accounting guidance. The
content of this report does not constitute investment or financial product advice, nor does it serve
as an invitation or inducement to purchase or sell securities, companies, funds, or any other
financial products. CFNT assumes no liability for any decisions, including investment decisions,
made by recipients based on the information contained herein. This report does not purport to be
a comprehensive investment guide, nor does it provide specific or general recommendations or
opinions regarding financial products. Certain information may have been provided by third

parties. While we believe such information to be reliable and has endeavored to verify it through
public records where feasible, accuracy, timeliness, and completeness cannot be guaranteed, and

the information is subject to change without prior notice.
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