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Biomass Power Generation Business
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Biomass Supply Chain
D T

Agricultural Products _ _ .
Bagasse* ll - Gasification ® Households
Rice husk* N\ /63\ xﬁi EGAT ® Business

. : o )
Corn* Power for Thai Happiness . Agriculture

Palm bunches - Small Power Producers (SPPs) Government and
Bark - Very Small Power Producers (VSPP) Other

Woods chips Main players
Logs

MITR PHOL
- In-house farm Bio Power S&C

= Raw m ate ria | p rOd ucer usSUn gswunssili nSu WBULWPE dna

- Direct sales from farmers

msiWWuAsKal
‘ p—— § x Metropolitan Electricity Authority
‘ F nwd m10os [oany
- TPC POWER HOLDING
|

..... vy, ;.-" Provincial Electricity Authority

Bat AT. Bio Power Co.,Ltd.

- Contract farmers

* Risk of feedstock shortage




Biomass Power Generation Business : Generation Process
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Global demand for biomass power generation is expected to increase from 700 TWh in 2022 to
1,300 TWh in 2030 (8% CAGR), accounting for 3.5% of total global electricity demand.
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Global biomass power generation 2015 - 2030 Biomass power capacity additions by country
(Unit: Terawatt-hours) (Unit: Gigawatts)
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* Biomass power generation capacity is expected to increase by 6 GW annually during 2023-205, below the 5-year average (2017-
2022) of 6.98 GW. China continues to be the top player. In terms of biomass power generation capacity, more than 50% of new
power generation capacity is added globally every year.
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Policies to Support Biomass Power Development in Thailand (1/3)

0 Alternative Energy Development Plan 2018-2037 Target: To increase the proportion of renewable energy and alternative
energy in forms of RE power, thermal, and biofuels by 30% in 2037

The plan is focused on developing domestically renewable energy production to benefit social and environmental dimensions of the society.
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Policies to Support Biomass Power Development in Thailand (2/3)

a Power Development Plan 2018-2037

Target: To provide new power capacity of 56,431 MW in 2037, of which
18,833 MW is from renewables.

The plan aims to improve energy efficiency, enhance energy security and reduces the share of coal in the electricity generation in Thailand .

New Power Generation by Power Plant Type

Unit: MW

Pumped storage 500; 0.9%

Coal/Lignite 1,200; 2.1%
Community power plants 1,933; 3.4%
SPP-Cogeneration 2,112; 3.7%
Energy efficiency plan 4,000; 7.1%
Imported electricity 5,857; 10.4%
New power plants/replacement 6,900; 12.2%

Combined cycles

15,096; 26.8%

I Renewable power plants 18,833; 33.4%

Power Generation .
Capacity (MW
(2018-2037) pacity (MW)

Existing Capacity as of December

5017 40,090
Retired Capacity during 2018-2037 -25,310
New Capacity during 2018-2037 56,431
Power Generation in 2037 77,211

2037 Power Generation Classified by Power Producer

Energy Efficiency Plan; 5.2% Community power plant; 2.5%

New power pIant/RepIacement;S./9%/

N

IPP; 14.3%

EGAT; 24.1%
Imported electricity
11.2%

VSPP; 22.5%
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Policies to Support Biomass Power Development in Thailand (3/3)

BOI Promotion for Biomass Power Business in Thailand

Electricity from Biomass or Stream

SMEs support for improving / installation of renewable energy

Under the BOI’s incentives, Biomass Power business listed under
Group A2 & BCG Economy would be granted the incentive
packages below:

Infrastructure activities for the country’s development,
A2 activities using technology to create value-added, with no or
very existing investments in Thailand

Basic Incentives

* 8-year corporate income tax exemption

* Exemption of import duties on machinery

* Exemption of import duties on raw materials used in R&D

* Exemption of import duties on raw materials used in production
for exports

* Non-tax incentives i.e. permit to own land, permit for skilled
workers/experts/foreign nationals to enter the Kingdom, and
permit to take out or remit money abroad in foreign currency.

To improve the efficiency of energy conservation, alternative
energy utilization or environmental impact mitigation as well as to
promote improvement in efficiency by upgrading and replacing
machinery, entrepreneurs would be granted BOI’s productivity
enhancement measures of summarized below:

* SMEs with investment >= 500,000 THB
on renewable energy

* Exemption of import duties on machinery

* 3-year corporate income tax exemption on the revenue of an
existing project, with corporate income tax exemption cap not
exceeding 50% of the investment capital (excluding cost of land
and working capital)

* Corporate income tax exemption period shall start from the date of
revenue derivation after promotion certificate issuance.

Additional Incentives for Projects

located in EEC

* In case of human resource development: 50% deduction from normal rate of corporate
income tax for 3 years from the expiry date of corporate income tax exemption period
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Factors influencing Thailand’s Biomass Power Business

Tailwind Headwind
1. Support measures provided by the government, such as 1. Risk of biomass feedstock shortages and price volatility (potential
* Tax exemptions impact of El Nifio on key feedstock shortages, e.g., sugar cane, rice, and
"+ Grants to entrepreneurs corn).
® - Determining the proportion of biofuels to be blended with base oil
w1+ Measures to support different forms of bioenergy, such as 2. Fluctuation in the price of oil, as the biomass business would require
subsidizing the purchase of electricity from biomass power plants. high transportation costs to collect agricultural waste from many areas.
2. Environmental concerns are driving investment in bioenergy worldwide. 3. Risks arising from changes in government support, changes in various
& - Thelevel of greenhouse gas emissions government policies, such as the reduction of the surcharge on the
&L » Waste disposal purchase price of electricity.
3. Energy security is a key driver for bioenergy. Agricultural products are New Players

used to produce biofuels and electricity.

1. Risks from communities near the power plant site may not agree to the
4. Encourage and develop innovation in both the energy and agricultural construction of a factory and there has been a groundswell of opposition
sectors. Research and development of bioenergy innovations to reduce that has prevented the project from moving forward.
dependence on fossil fuels.

2. Risks to safety, occupational health, the environment, and society in the
5. In many areas of Thailand, there is still a lot of agricultural waste that has process of generating electricity from biomass energy if there is a lack of
not been disposed properly and can be used as biomass fuel. production efficiency or inadequate management measures.
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Biomass Power Generation Business : Market Overview

Based on selected TSIC groups (in 2022), Thailand's Biomass Power Generation Business was valued at 522,143.20
million baht, with large enterprises accounting for 74.90% of the market share. This is followed by SME with 20.17% and
micro with 4.93%.

Share of Power Generation Business by firm size
(35101 : Electric power generation and transmission)

Market Value (L, smE, micro) = 522,143.20 Mn THB
Total Firms = 3,625 Firms

743,984
éés .
B Total Revenue (Million Baht)
I Net Profit (Million Baht)
Micro
(1,619 Firms)  4.93%
‘4 1 &
Eiiié Potential Target*
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/ (175 Firms) 59,888 ] 60,409 |
. = meeew | w45 8156
e i i -2,363
(331 Firms) Large (175 Firms) i SME (331 Firms) /E Micro (1,619 Firms)
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1 4
Note : No. Firm (L, SME, Micro) = 2,125 Firms ~ No. Firm (Not Specify) = 1,500 Firms ~ No. Total Firm = 3,625 Firms ‘ % _“_ ":
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Biomass Power Generation Business : Loan Outstanding

35101 : Electric power generation and transmission

Loan Size* = 676,173.86 Mn THB

Loan Outstanding
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* Data as of 3Q2023
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