Thailand’s Energy Sector

B Overview of Thailand’s Energy Sector (Energy Situation in Thailand)
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= Natural gas has been dominating energy production for decades. However, fossil fuel resources in Thailand,
namely coal, oil, and natural gas have generally declined over the past few years and are projected to
become exhausted in the near future due to their limited quantities as these energy sources cannot be
renewed.

= With a gradual depletion of these natural resources, the government has stepped up its efforts in
diversifying the power mix with greater reliance placed on renewables by providing support and incentive
programs for alternative energy projects.

= The renewable energy sector has become one of the crucial source of energy for the country with an
outstanding growth in production at a CAGR of 12% between 2014 and 2018. Biomass represents a
significant share of renewable energy production in Thailand as the country is rich in agricultural resources,
while solar and wind power have seen a sharp jump in the production sector thanks to the government’s



support in relation to investments in the renewable energy sector. Production of hydropower has
skyrocketed in the last two years because of high water levels in resevoirs as well as higher rainfall.

All the energy from solar, wind, and Production of Renewable Energy in Thailand (2018)
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Although solar farms are currently make up a greater portion of the installations than rooftop ones, it is
believed that the share of rooftop installations will be increasing rapidly following the government’s
announment to grant the solar rooftop licenses to local households over the next 10 years. This will be the
second attempt for the Thai government to buy electricity from residential solar after its first try in 2003
wasn’t quite a success response because the installed residential solar could only be used for self-
consumption. This time, however, they are allowed to sell surplus output back to EGAT.

Thailand produces two general types of biofuels, ethanol and biodiesel. Ethanol is produced from sugar
cane and molasses and biodiesle is produced from palm oil. A number of products, e.g. E10, E20, E85, B7,
B10, B20, and B100 have been introduced into the market containing different proportion of ethanol and
diesel. For example, E10 will contain 10% of ethanol blend and B7 will contain 7% of diesel as a product
from palm oil. As the Thai palm oil market is facing a surplus in its supply, Ministry of Energy plans to
promote the consumption of B10 nationwide in order to support the excess supply as well as encouraging
the use of renewable energy.

The production of traditional renewable energy such as fuel wood, charcaol, and paddy husk, which is used
primarily in the residential sector, at around 62% of the total primary energy supply, continued to see a
decline both in the producrion and cosumpton sides.
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Manufacturing, commercial, and residential were the largest sectors that consumed electricity in 2018.
According to a report published by the Ministry of Energy, business clusters with high electricity
consumption were food, iron & basic metals, electronics, and automotive, whilst consumption by major
businesses in 2017 were department stores, apartments & guesthouses, hotels, and retail.

Under the new power development plan (PDP) that recently became effective in April 2019, the demand
for electricity is projected to grow moderately at an average of 3% over the next 20 years from 2018 to
2037, with the upper central region anticipated to have the higest growth rate of electricity demand at 3.8%.

The proportion of electricity generated by the state-owned Electricity Generating Authority of Thailand
(EGAT) will be reduced from 35% to 24% by the end of the plan in 2037, whilst power generation from the
private sector, e.g. independent power producers (IPPs), small power producers (SPPs), and very small
power producers (VSPPs), will be increased.
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been slowly shifting its fuel consumption from lignite to coal. The industrial sector consumed about 63% of
coal supply in 2018, while the rest was used in power plants.

A continuing increase in the imports of natural gas came from a surge in the use of Liquified Natural Gas
(LNG) and this upward trend is likely to remain in a long-run as the government decided to liberalize
Thailand’s natural gas sector by purchasing LNG from other LNG importers besides PTT Plc., the nation’s
sole gas supplier and LNG importer to boost competition. Purchasing agreements are now being finalized
and companies that offer the lowest price will be chosen and shipments are expected to begin within 2019.
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Investment Promotions Related to the Energy Sector

Under Thailand’s Foreign Business Act, the power generation business is not a restricted business activity
for foreign entities. The government has made it quite clear also in both the former and recent Power
Develepment Plans (PDP) that private investment will play quite a crucial role in the expansion of the Thai

energy sector. Investment in Renewable Energy Businesses in Thailand

(2017)
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Thailand has seen mixed responses towards
energy investment from domestic investors.
Despite quite a flourishing trade of electricity
production licenses and power purchase
agreements (PPAs), there are also groups of
Thai investors who see greater opportunities
in the overseas markets due to strong growth
potential in power demand or good
investment packages.

TOTAL INVESTMENT
OF 13.6 BILLION BAHT

According to the Ministry of Energy, there

was approximately 13.6 billion baht worth of Biomass

investment in the renewable energy sector in
2017, led by biomass, waste, and solar
inVeStmentS. Source: Energy Policy and Planning Office (EPPO)

Remark: Municipal Solid Waste (MSW)

Below are some of the major supporting schemes from the Thai government:

o Feed-In Tariff schemes (FiT)

= A long-term contract that is made between the government and alternative energy
producers. Alternative energy-derived electricity will be offered fixed buying rates for a
period of 10-25 years.

= Structure of FiT rates consist of,

1) FiTe, fixed buying rates, calculated from the initial investment cost from
construction covering lifetime-use of operation and maintenance costs.

2) FiTv, variable buying rates, calculated from price inflation of raw materials, which
will vary each year according to the inflation rate.

3) FiTp, premium rates that will be paid if the projects are located in certain locations
of the Southern Border Provinces, or are biofuel projects.



= Most FiT grants the largest subsidies to smaller size power producers and rooftop solar,
waste, and wind energy projects are offered the highest FiT subsidies.

= New FiT applications for solar rooftop for the residential sector will open before the third
quarter of 2019 with an anticipated commercial operation date in 2019. Unlike other
renewable energy projects, competitve bidding will be used for the selection process. The
FiT for residential rooftop solar projects will be granted on a first-come, first-served basis
with a buying rate of no higher than 1.68 Thai Baht per kWh and a buying quota for each
year at 100 MW for the next nine years, as outlined in the Power Development Plan
(PDP) of 2018. This aims to promote solar rooftop consumption in the residential sector.
With this, people can sell their excess supply back to the government, unlike the previous
one in 2013, when this was not possible.

Feed-in Tariffs rates for Renewable Energy Projects

FiT (THB/kWh) FiT Premium (THB/ kWh)
. . Southern Border
A R, FTe | P | FT | SUPRO | Group Paripants | o, FrOURCES
(For the first 8 years) of the project)
1) Waste (municipal solid waste)
Installed capacity < 1MW 3.13 3.25 6.38 20 years 0.70 0.50
Installed capacity > 1-3MW 2.61 3.25 5.86 20 years 0.70 0.50
Installed capacity > SMW 2.39 2.72 5.11 20 years 0.70 0.50
2) Waste (industrial)
General technologies 3.39 2.72 6.08 20 years 0.70 0.50
Plasma technologies 3.39 2.72 6.08 20 years 1.70 0.50
3) Waste (landfill)
All sizes 5.60 - 5.60 10 years - 0.50
4) Biomass
Installed capacity < 1MW 3.13 2.24 5.37 20 years 0.50 0.50
Installed capacity < 3MW 2.61 2.24 4.85 20 years 0.40 0.50
Installed capacity > 3SMW 2.39 1.87 4.26 20 years 0.30 0.50
5) Biogas (energy crops)
Al sizes | 279 | 258 | 537 | 20years | 0.50 | 0.50
6) Biogas (waste water/ solid waste)
Al sizes | 376 | - | 376 | 20years | 0.50 | 0.50
7) Hydropower
Installed capacity < 200 kW | 490 | - | 490 | 20years | - | 0.50
8) Wind energy
Al sizes | 606 | - | 606 | 20years | - | 0.50
9) Solar
Rooftop 0-10 kWp 6.85 - 6.85 25 years - 0.50
Rooftop 10-250 kWp 6.40 - 6.40 25 years - 0.50
Rooftop 250-1,000 kWp 6.01 - 6.01 25 years - 0.50
Solar farm 5.66 - 5.66 25 years - 0.50
10) Hybrid firm - use two or more alternative sources of energy
Installed capacity >10-50 MW 1.81 1.87 3.68 20 years - 0.50
Source: Energy Regulatory Commission (ERC) and Thailand Board of Investment
Note: [1] Projects in Yala, Pattani, Narathiwat provinces and 4 districts in Songkhla province, namely Chana, Tepa, Saba-Yoi, and Nathawee.

[2] FiT rates will be used for projects that COD within 2017. After 2017, FiTy rates will continuously increase by core inflation.

o Thailand Board of Investment (BOI)
= Since 2014, Board of Investment has provided alternative energy projects with support
mostly in the form of tax exemptions, exemptions of import duty on machinery as well as
non-tax incentives. Below are the activities that are granted investment incentives from
BOI

e The following projects are granted 8-year corporate income tax holiday,
exemptions of import duty on machinery as well as non-tax incentives:

o Manufacture of fuel from agricultural products, agricultural scrap or garbage
or waste (e.g. biomass to liquid and biogas from waste water).
o Manufacture of solar cells and/or raw materials of solar cells.



o Production of electricity or electricity and steam from garbage or refuse
derived fuel, and renewable energy.

e The following projects are granted 5-year corporate income tax holiday,
exemptions of import duty on machinery as well as non-tax incentives:

o Manufacture of parts and/or equipment for solar-powered products.
o Manufacture of biomass briquettes and pellets.

e Lastly, the production of electricity from other energy sources are granted 3-year
corporate income tax holiday, exemptions of import duty on machinery as well
as non-tax incentives. However, there is a condition that only power plants with
cogeneration systems are eligible for the incentives or that if the project uses
coal, it must only use clean coal technology.

Outlook and Prospect of the Energy Sector in Thailand

A gradual depletion of the country’s major primary energy sources, together with the rising demand for
energy, driven mainly by the expanding economy as well as population growth are contributing to a
sustainable energy transition towards renewables in Thailand’s energy mix. Incentive policies and laws
have been introduced or adjusted to liberalize the industry, providing perfect new business opportunities
for both Thai and foreign companies.

Based on the latest vision of the Power Development Plan (PDP), biomass, solar and wind are anticipated
to be the main energy resources in power generation. As the bidding for the residential solar rooftop will
begin soon and continue to do so for another decade, there may be great demand for businesses like EPC
(engineering, procurement, and constuction) and O&M (operation and maintenance).

Grid development will also be an important topic for Thailand to study and invest in as higher shares of
variable renewable power generation require greater levels of grid flexibility. Even though currently
consumers will only be able to use solar power for self-consumption or sell the surplus to the state,
consumer to consumer or C2C trading platforms will most likely take place using blockchain technology to
allow households to sell and buy electricity with each other without a middleman like the EGAT.

Thailand has a significant renewable energy potential and some sub-sectors such as rooftop solar remain

largely untapped. Now that the new PDP is enacted, four other plans related to the energy sector will soon
be drawn up and implemented, as well as additional investment stimulus programs.




