
EON BIOMASS PRODUCTS

NEW FACTORY CONCEPT

The new factory expand to 10 production 
lines project



Future factory concept

Location & Area

Certified

Production & Process

Capacity

Budget & Financial

•  High speed & High efficiency machine
•  Automation line with iOTs integration
•  Real-Time monitoring & Cross platform
•  Dashboard & mobile management

•  10 production lines 25,000Mt / Month
•  10 production lines 300,000Mt / Year

79.4 KM
International Airport

172 KM
Laem Chabang port

50 KM
Bangkok office

•  Full Automation Machine : 14M USD
•  Total Value for 5 years : 90M USD
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WHAT IS WOOD PELLETS?

Wood Pellets or Pellet Biomass 

is an innovative biomass fuel in solid fuel (Solid-Fuels)

Made from solid wood. from farmer's plantations (Farmed-

Trees) under the guidelines for sustainable forest plantation

management in accordance with the Forest Stewardship

Council ; FSC standard, which provides high heat energy to be a

clean renewable energy (Renewable Energy) to replace the use

of fossil fuels. (Fossil-Energy) which reduces carbon dioxide

emissions (CO 2 ), reduces environmental impact and global

warming (Global Warming) responds to the sustainable

development (Sustainable Development) of the industry. and

the livelihood of human beings.

Wood Pellet Benefits

1. Increase the efficiency of combustion in the furnace (Boiler) because

Wood Pellet has moisture content less than 10% by weight, which

makes the rate of electricity and steam generation per time better.

2. Reduce work process, reduce fuel storage area As a result, the cost of

energy production is reduced in the long run.

3. Friendly to the community and environment around the industrial

plant.
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OUR WOOD PELLETS

Basic features

1. Net Calorific Value, not less than 3,900 kcal/kg.

2. Ash (Ash) not more than 3% by weight.

3. Total Moisture ; (AR) not more than 10% by weight.

4. Chloride (Chloride) not more than 0.5% by weight.



WHY BIOMASS ARE WOOD PELLETS?
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FUTURE FACTORY 
CONCEPT

Classified as a “densified biomass fuel,” wood pellets are a
sustainable heating fuel product that reduces pollution and
conserves finite supplies of fossil fuels such as oil, natural gas,
and coal.

It’s estimated that wood pellets are currently providing clean,
efficient heat to approximately 1 million homes and businesses
throughout the U.S., with millions more using them around the
world.



WHO WE ARE ?

EON BIOMASS PRODUCTS Company Limited are group company since 2006. We 
are the world’s best Biomass products such as Wood Pellets we supply to local 
Thailand and global client as South Korea, Japan, USA, Canada and so on.



Know more about us 

EON BIOMASS PRODUCTS
Since the first day we are born in this world, energy is inevitable in our daily lives. when you go
through life Energy will provide you convenience whether it be heat, light, energy has become an
integral part of our lives. Therefore, the use of energy should be taken into account the impact it
has on our planet.



Our Discovery

The wood pellet market is estimated to be 

USD 10.52 billion in 2020, and it is 

expected to reach USD 16.75 billion by 

2027, at a CAGR of 11% during 2021-2031. 

Due to the COVID-19 pandemic, the 

market witnessed reduced demand and 

shortages of raw materials. However, Asia 

significantly had a low impact due to the 

already existing oversupply and suppressed 

consumption. 

The primary drivers for the market include 

increasing demand for wood pellets in 

clean energy generation, especially in the 

European region. However, the adoption 

and increasing deployment of alternative 

renewable energy sources such as solar 

photovoltaic, wind energy, and geothermal 

in various parts of the world is likely to 

hinder the market growth during the 

forecast period.
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Our Mission

The global wood pellets market is buckling 

up on the back of grave environmental 

concerns and rising government incentives 

towards sustainability. 

Having surpassed revenues, the Wood 

Pellets Market is poised for stupendous 

growth at approximately 11% CAGR 

through the forecast period (2021-2031).

From the enormous demand of the global 

market as mentioned above Forcing wood 

pellets producers to be widely available 

until 2031, this is the key evidence for the 

future of the wood pellet market.

Therefore, EON Biomass aims to be one of 

the Thai manufacturers with a market 

share of at least 240K metric tons or top 

five in Thailand within 5 years and to be 

number 1 in Thailand soon.
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Our Produce

As EON Biomass aims to be one of the Thai manufacturers with at least 240K metric tons of market
share or the top five in Thailand within 5 years and to be No. 1 in Thailand, So all of our production
processes must be of the highest quality, Professional and using modern technology.
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EON Production Process Concept



Our Produce
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Biomass granulator Three-Cylinder dryer Shredding equipment

Screening devices Counter flow cooler Dust collector equipment



Our Products Brand Register

The Eon Biomass Products (EBP) brand is our wood pellet biomass product of a group of companies that we promote to
the domestic market and export. to make the market know us from the difference in quality Whether it is the amount of
heat from the combustion, Net Calorific Value, not less than 3,900 kcal/kg. Ash (Ash) not more than 3% by weight. Total
Moisture ; (AR) not more than 10% by weight. Chloride (Chloride) not more than 0.5% by weight. compared to similar
products on the market.
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“FUTURE FACTORY
CONCEPT”

EON BIOMASS PRODUCTS Company Limited and our group company since
1988. We are the world’s best Biomass Wood Pellets products as world’s class.



FUTURE FACTORY CONCEPT

Factory Address:

Bang Rakam Subdistrict, Bang Len District, Nakhon Pathom
Province 73130, Thailand
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FUTURE FACTORY CONCEPT
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NEW MACHINE CONCEPT
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PHASE 1: 10 Production Lines



NEW MACHINE CONCEPT
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PHASE 1: 10 Production Lines



NEW MACHINE CONCEPT
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PHASE 1: 10 Production Lines



MACHINE MODEL CAPACITY
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New automatic machine 1 set  10 Pelleting Output belt, 1 Output belt capacity is 5-6 T/H. 

Total capacity per day is 1,200 T

Total capacity per month is 33,600 T

Total capacity per year is 403,200 T

Design and Built Utility System for Production Machine

Design and Built Facility for Factory

(follow Law and Regulation)

Preparation Document Follow Law and Regulation for Government Approval

SCOPE OF WORK
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DESIGN AND BULIT UTILITY & FACILITY SYSTEM 
FOR WOOD PELLETS FACTORY

Construction 
/ Electrical

System
Biomass 

granulator

Three-
Cylinder 

dryer

Shredding 
equipment

Screening 
devices

Counter 
flow cooler

Dust 
collector 

equipment

Conveyor 
equipment

1 2 3 4

5 6 7 8
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1. CONSTRUCTION/ELECTRICAL SYSTEM

| Substation

| Wood Pellets Factory 5.0 MVA

| Electrical Consumption 

| SOLAR ROOFTOP Substation

| Electrical Consumption 
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1. ELECTRICAL SYSTEM

Main Distribution Board (MDB)
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1. ELECTRICAL SYSTEM

Fire Alarm System (FAS)
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1. ELECTRICAL SYSTEM

Internet of Things System (IoTs)



2727

2. BIOMASS GRANULATOR

The BSR series high efficiency granulator produced and designed by our

company is the finalized product carefully developed by our company. It has

the characteristics of novel design, reasonable structure, stable whole

machine, low consumption and high efficiency. It fills in the historical

defects of "high fault, high energy consumption, low output, unable to work

for a long time" of the domestic and foreign transmission control granulator,

and reaches the international level. The product is suitable for pressing

materials that are difficult to bond and form, such as rice husk, peanut shell,

branches, branches, bark and other wood scraps; various crop straw and

mushroom bag and other raw materials. It is suitable for biomass power

plant, wood processing plant, biomass fuel plant, etc. It is a rational molding

equipment with small investment and fast return.
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2. BIOMASS GRANULATOR

➊ It can work 24 hours without adding butter and engine oil.

❷The loss per ton of ring molding roller is 8-10 yuan, and the cost of granulation is 20-40 yuan per ton less than

that of traditional equipment.

❸The equipment has low failure rate, stable operation and low comprehensive maintenance cost.

❹The equipment adopts automatic intelligent control system (monitoring bearing, oil temperature, water temperature and mold cavity temperature).

❺The equipment adopts multi-function water cooling circulation system and oil pressure detection system.

❻Automatic oil system and automatic deceleration function (optional) are added to the equipment.

❼It is convenient to adjust the gap between the two rollers, and can adjust the gap at any time during the operation. In the adjustment of the two rollers,

the center of the two rollers can be automatically aligned, and the gap between the two rollers can be even and symmetrical.

❽Because the equipment has more monitoring and protection functions, it runs very stable, and can guarantee the monthly output of single machine and

single shift about 800 tons.

❾The loading and unloading of the ring molding roller is simple and convenient (a set of special loading and unloading tools for the ring molding roller is

provided as standard).
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3. THREE-CYLINDER DRYER

1. Part of the products produced by itself are used as fuel without additional

fuel.

2. It is equipped with three ring drum dryer and adopts high temperature fast

drying process to increase the drying intensity

3. Adopt fuzzy control principle, water online detection and final water

automatic control system.

4. The unique method and automatic fire and explosion-proof device are

adopted to reduce the possibility of combustion and explosion in the aircraft.

5. It is equipped with sawdust cyclone burner and automatic return system

burner, which can automatically adjust combustion parameters so as to adjust

the force of burner. The burner is equipped with over temperature alarm,

flame monitoring, tempering alarm and fuel isolation device.
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4. SHREDDING EQUIPMENT

The drum chipper is composed of frame, knife roller, upper

and lower feeding mechanism, feeding device, hydraulic buffer

system and electrical control system. It can cut logs, branches,

veneers, waste veneers, bamboo, cotton stalks and other non

wood fibers into pieces of certain specifications. It is widely

used in shaving plant, medium and high density fiber plant,

wood straw plant, biomass power plant, wood chip plant and

other processes, as well as the necessary equipment in the

material preparation section of the production.
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5. SCREENING DEVICES

Bessel roller screen has the advantages of simple structure,

stable operation, reliable screening, and equipped with a

cleaning device. It has large production capacity and convenient

maintenance. It can be screened by sections according to the

size of the screen hole. The roller screen is a relatively simple

screening equipment used in the biomass energy industry.
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6. COUNTER FLOW COOLER

The cooling tower uses the counter current cooling principle

to cool the particles with high temperature and high humidity,

which avoids the sudden cooling phenomenon caused by the

direct contact between cold air and hot material, thus

preventing the surface cracking of particles. At the same time,

due to the use of air closers and large air inlet area, the cooling

effect is remarkable. The slide valve reciprocating discharge

mechanism is adopted, which has stable and reliable

movement, small residue, low energy consumption and low

operation cost The product temperature after cooling is not

higher than 3 ℃ - 5 ℃ of the room temperature. It is suitable

for the cooling of granular materials.
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7. DUST COLLECTOR

Pulse dust collector is a small bag type dust collector designed by our company

after absorbing the advanced technology of similar products at home and abroad.

The pulse dust collector adopts the technology of high pressure (0.5-0.7mpa) and

large flow pulse valve to blow ash one by one into filter bags. Compared with other

domestic single machines, the pulse dust collector has the characteristics of large

energy and high efficiency. Besides, it has the advantages of small volume, light

weight, simple and compact structure, easy installation and convenient maintenance (external filter type). The pulse dust collector is

widely used in the dust gas purification and treatment system of building materials, metallurgy, mining, chemical industry, coal, biomass

new energy, non-metallic ore superfine powder processing and other enterprises, and is an ideal equipment for environmental protection

dust removal.
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8. CONVEYOR EQUIPMENT

Belt conveyor, also known as belt conveyor, has the

advantages of large conveying capacity, simple structure,

convenient maintenance, standardized components and so on.

Widely used in biomass particles, grain, mining, metallurgy, coal

and other industries, used to transport loose or pieces of goods.

According to the requirements of the conveying process, it can

be transported by a single machine or by multiple machines to

form a horizontal or inclined conveying system with other

conveying equipment, so as to meet the production

requirements of different layout types.



“Feedstock Security Analysis for 
Wood Pellet Production in Thailand”

EON BIOMASS PRODUCTS Company Limited and our group company since 1988. We are
the world’s best Biomass Wood Pellets products as world’s class.
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KEY SUMMARY

• The global wood pellet market

reached a value of US$ 11.42 billion

in 2021. Looking forward, the market

is projected to reach a value of US$

17.33 billion by 2027, exhibiting a

CAGR of 15.5% during 2021-2027.

“Wood Pellet Market: Global Industry Trends, Share, Size, Growth, 
Opportunity and Forecast 2022-2027”
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KEY SUMMARY

• Keeping in mind the uncertainties of COVID-19, the analyst is continuously tracking and evaluating the direct as well as

the indirect influence of the pandemic on different End-use industries. These insights are included in the report as a

major market contributor.

• Wood pellets are compressed wood particles primarily obtained from wood residues and agricultural by-products like

straw. They are dense, low in moisture and ash content, and have high energy content as compared to unprocessed

biomass. Apart from this, as they are highly cost-effective and require less maintenance, wood pallets find extensive

applications in the residential and commercial sectors for cooking, grilling and supplying heat. They are also utilized in

large-scale biomass supply chains as they help reduce costs throughout the supply chain in storing, handling, and

transporting.

• The growing utilization of wood pellets in power generation represents one of the key factors driving the market.

Moreover, the increasing awareness among individuals about the benefits of using renewable sources of energy and
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KEY SUMMARY

• the high combustion of wood pellets is propelling the growth of the market. In addition, there is a considerable rise in

concerns about global warming and climate changes worldwide due to the increasing heat-trapping greenhouse gas

levels in the atmosphere.

• This, along with inflating oil prices and the increasing use of wood pellets for heating federal and municipal buildings,

office buildings, and educational facilities, is offering lucrative growth opportunities to End-users. Besides this,

governments of several countries are offering incentives and subsidies to encourage the adoption of renewable sources

of energy for power generation, which, in turn, is positively influencing the sales of wood pallets across the globe.

• Furthermore, key market players are focusing on mergers and collaborations to expand their customer base. These

players are also working on sourcing waste wood materials and sawdust to boost production volumes, which is

projected to increase their overall sales and profitability.
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AN ESTIMATE IN 2021-2027

Industry Overview

Wood Pellets Market size exceeded USD 8.92 million in 2020 and is estimated to grow at a Compound Annual Growth
Rate (CAGR) of over 15% from 2021 to 2027. The increasing deployment of renewable energy facilities around the world is
estimated to enhance the product penetration.

In Europe, the Renewable Energy Sources (RES) demand is rapidly growing and accounted for around 17% of the total
energy consumption in the region from 2017 to 2020. The steps taken to curb carbon emission from the energy sector,
market liberalization, policy changes, climate changes, etc., have led to product acceptance in the European countries
rapidly.
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1. Introduction.

The use of biomass as renewable energy is broadly accepted

for substituting fossil fuels. Wood pellets are solid fuels made

from biomass, especially waste wood. The wood pellets are

bio-based products utilized for heat and electricity production

in several countries.

Future forecast of global wood pellet demand predicts a

significant increase up to 54 million tonnes in 2024 (40%

demand for the heating pellet market and 60% demand for

the industrial pellet market). The wood pellet demand

depends on policies, weather and the price of fossil fuels. In

2018, about 52.7 million tonnes of the wood pellets

were produced, including 17.7 million tonnes from

China. The growth rate average of the global wood

pellet market is 11.6% annually (in 2012–2018).

In Asia, South Korea and Japan have a huge potential

demand for the wood pellet industry. South Korea

presented a wood pellet demand of around 2.88

million tonnes for electricity production in 2020. The

wood pellet demand in Japan will increase to 5.8

million tonnes in 2030 because the Japanese

government plans to partially substitute coal with

industrial wood pellets. The main supplier of Japan was

Vietnam in 2019 (Canada in 2018).
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Thailand exported 172,441 tonnes of wood pellets in 2019.

The major importers of wood pellets from Thailand are South

Korea and Japan. The wood pellet production of Thailand is

expected to rise because of increasing import from Japan.

The trend of domestic use in Thailand became enhanced with

encouragement from the Thai government, with policies such

as supporting 30% to 50% of the cost of modifying existing

factory boilers to be able to utilize wood pellets.

The Thai government presented the goal of biomass use in

the Alternative Energy Development Plan (AEDP2015) of

Thailand to produce 5570 MW of renewable energy.

However, the Thai government does not support using

wood pellets for electricity production because

biomass power plants in Thailand use wood chips or

other biomass substitutes. Wood chips are cheaper

than wood pellets in Thailand; however, there is often

a shortage of wood chips in the rainy season.
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The raw material for wood pellet production of Thailand is

waste wood from para-rubber and economic wood (EW),

including fast-growing trees (FGTs). Most of the raw material

is para-rubber wood, which is abundant in the south of

Thailand. Rubber trees are cut at the age of 25 years because

the yield of latex is reduced. About 8 million tonnes (dry

weight) of para-rubber waste wood is collected from

cultivation and the furniture industry every year. Previously,

the FGTs were grown in Thailand largely for the paper

industry and pillar wood for buildings. At present, they are

used for renewable energy by the Forest Industry

Organization (which supports 3,500 THB (based on the

exchange rate 31.1 THB per USD) per 0.16 ha per 3

years for plantation), and Thai entrepreneurs persuade

farmers to grow them in contract farming.

Feedstock security is one of the important factors for

the sustainability of renewable energy from biomass.

Several studies have dealt with the issue of feedstock

security of biofuel and bioenergy. A study was

conducted regarding the potential of biomass in

terrestrial ecosystems for energy production in China

to solve shortage of biomass, which is barrier for the

development of China’s bio economy and bio energy

industry.
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Thai researchers studying the security of feedstock supply for

future bio-ethanol production in Thailand indicated that high-

yield improvement of feedstock is necessary to satisfy the

long-term demands for bio-ethanol. In addition, a study on

the quantification of biomass potential in India for energy and

biofuel production found that energy crop and agroforestry

residues are significant potential feedstock. Several studies

advise that the use of residues is better than the harvesting

of standing trees from the point of view of environmentally

friendliness. The increase in yields and good management will

improve short-rotation willow energy performance. The

findings from a study revealed that the agrotechnical factors,

the type of plants and the harvest cycle affect not only

the yield, but also the qualitative features of short-

rotation coppice willow biomass. The use of pellets and

briquettes could decrease the effects of limited

trucking, however, the total fuel cost could increase

when compared to using only wood residues.

The suitable feedstock supply pattern can increase the

profits of biomass plants, biomass supply amounts, and

farmers’ participation. The pattern of different harvests

affects the efficiency from an the energy yield

perspective; the whole tree harvest type is significantly

higher in efficiency than the stem wood without
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debarking harvest type. Moreover, short-rotation woody

crops can accomplish greenhouse gas (GHG) emission savings

of over 80% when substituting conventional fossil fuels in

heat and power applications.

Considering the above reasons, the main objective of this

study is to analyze the feedstock security for wood pellet

production in Thailand. The important issue of feedstock

security analysis relates to availability and diversity of

feedstock to be stocked enough for the increased demand of

wood pellets in the future, following the domestic target and

exports.

Furthermore, the potential of biomass feedstock

relates to energy security if the goals of energy use are

focused on the decrease in fossil use.

The outcome of this study will provide a new reference

to future development of the renewable energy

industry. Even though this study is based on the case of

Thailand, the findings and insights of this study will

support the management of feedstock for wood pellet

production in other regions with similar climate and

production conditions.
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2. Materials and Methods.

Important indicators for evaluating feedstock security are

quantity and diversity of wood feedstocks that are sufficient

to produce wood pellets to meet the demand.

2.1. Evaluation of Wood Pellet Production

Statistical data of wood pellet production in Thailand have not

yet been compiled at an organized level. However, the

quantity of production can be estimated considering wood

pellet export and domestic use. The data of wood pellet

export can be obtained from the website of the Thai customs

(https://www.customs.go.th).

Interviewing entrepreneurs revealed that they sell only

20% of the entire wood pellet production for domestic

use. Hence, it is assumed that 80% of the wood pellet

production is for export.

2.2. Sensitivity Analysis

Sensitivity analysis is a tool to analyze how the different

values of an independent variable affect a specific

dependent variable under certain exact assumptions.

In general, its aims are to analyze the data for the

decision problem and to create a necessary decision

model. It is used in several fields, for example,

https://www.customs.go.th/


4646

AN ESTIMATE IN 2021-2027

economics, biology, geography and engineering. In this study,

sensitivity analysis is used for testing the assumptions related

to the wood pellet production in Thailand. The quantity of

wood pellet production can refer to the quantity of feedstock,

which is one of the indicators of sustainable wood pellet

production. Domestic use and exports govern the demand of

wood pellet production. Hence, domestic use and export of

wood pellets are important factors to evaluate the quantity of

wood pellets per year. Sensitivity analyses help to calculate

the minimum and maximum values of wood pellet production

under demand from domestic use and export. The variation

in wood pellet demand was evaluated by increasing (+10%)

the export and domestic use (tonne).

The maximum quantity of wood pellet production

helped to evaluate the sufficiency of raw materials.

However, the wood pellet demand was also evaluated

based on the policy of importers and the Thai

government. Two-way sensitivity analysis is identified

as the interaction effect between the increase in wood

pellet export and domestic use. The increases in wood

pellet export and domestic use were determined with a

maximum of +150% to present the quantity of

feedstock.
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2.3. Evaluating the Potential Amount and Proportion of

Feedstocks

The potential amount of wood (main feedstock) was analyzed

because it is important for increasing the wood pellet

production. The potential amount of wood or waste wood in

the past was considered to prepare and plan for an increase

in wood pellet production in the future, which is forecast by

sensitivity analysis. The potential amount of feedstock was

converted from the product by a conversion factor which was

subtracted from the total amount of feedstock. The net

feedstock balance was calculated by subtracting the projected

feedstock requirements in the future from the estimated

available feedstock resource. The available feedstocks

for wood pellet production were estimated from the

following equation:

where PQi is the potential amount of feedstock i for

wood pellet production in the country (tonne/year),

TQi is the total amount of feedstock i in the country for

a period (tonne/year), CFij is the conversion factor to

convert amount of feedstock i for producing product j,

DDomestic i,j is the total demand of product j for domestic
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consumption (tonne/year), and DExport i,j is the total demand

of product j for export (tonne/year). Quantity of wood and

waste wood data were collected from the related

organizations. The data of wood pellet production were

surveyed by questionnaires from farmers and wood pellet

manufactures. The average conversion factor was calculated

from five wood pellet factories having different processes and

raw materials (Table 1).

2.4. Shannon Index—The Diversity of Supply

The diversity of feedstock supply relating to the

feedstock security was calculated by the Shannon–

Wiener index. This index, applied to evaluate the long

term security of supply and the diverse distributions of

energy flows in a system, can open up more

possibilities and channels for cooperation and

interdependency in energy utilization. Moreover, the

diversity of the demand side, which is critical for an

energy system because increasing variance and balance

of the energy consumers enhances efficiency and

adaptability, can be calculated by the Shannon–Wiener

index as follows:



4949

AN ESTIMATE IN 2021-2027

Where H is the feedstock supply security indicator, pi is the

share of fuel i in the energy mix or the market share of

supplier i and, i is the feedstock source index.

3. Results and Discussion

3.1. Wood Pellet Production in Thailand

Thailand has 44 wood pellet factories, most of them set in the

south and central region. the wood pellet factories in the

south of Thailand use para-rubber waste wood as raw

material and in the other regions use whichever waste wood

is available.

Quantity of wood pellet export from Thailand

decreased in 2015–2016 (as shown in Figure 1)because

the price of wood pellets was higher than that in

Vietnam. Since 2017, the quantity of wood pellet

export continued to grow. South Korea and Japan are

the major importers. Japan increased the import of

wood pellets from Thailand in 2019 (Figure 2). From

interviewing entrepreneurs who produce the wood

pellets, it was found that in 2018, 80% of the wood

pellet production was exported, and only 20% was for

domestic use. Hence, the production of wood pellets in

Thailand can be estimated at 361,600 tonnes in 2018

and 215,600 tonnes in 2019.
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Figure 2. Proportion of importers of wood pellets from Thailand in 2018-2019Figure 1. Quantity of wood pellets export and import of Thailand in 2014-2019
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3.2. Evaluating of Wood Pellet Demand in Thailand

To evaluate the potential of feedstock for wood pellet

production, sensitivity analysis is used for forecasting the

wood pellet demand. The wood pellet demand in Thailand

consists of demand from export and domestic use. Evaluating

of wood pellet demand when export and domestic use

increase is shown in Table 2. The results show that if the

export increases by 100% of export in 2018 and domestic use

increases by 100% of the domestic use in 2018, the wood

pellet demand will become 723,000 tonnes. Although the

wood pellet demand in Thailand fluctuates depending on

several factors (policy for domestic use, the demand of

importer and competition of other countries), it can be

predicted to be within a range of 398,000 to 904,000

tonnes.
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However, the trend of wood pellet demand in Thailand can be estimated from exports in the future related to the

industrial demand of the main importers, South Korea and Japan (99% of wood pellet export), as shown in Figure 2, and

the domestic use in Thailand

(Table 3). In 2022, the wood pellet

demand in Japan will become

higher than South Korea by about

200,000 tonnes owing to new

power plants coming into

operation. The domestic use in

Thailand focuses on heat

production because the Thai

government supports
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3.3. Feedstock Supply for Wood Pellet Production

The main raw materials of wood pellets are waste wood from

economic wood and para-rubber wood, including wood from

FGTs. In 2017, economic and FGT wood production (for

domestic use) in Thailand was about 506,350 tonnes

(excluding para-rubber wood)—see in Table 4. Some wood

was imported from other countries at 30,254 tonnes, that is,

only 5.64% of domestic use. Economic wood is timber that

can be processed to products, including both direct and

indirect benefits for growers such as furniture wood,

construction wood, firewood or wood for extracting essential

substances. It is valuable and expensive wood and provides

farmers with income. It is harvested from trees that grow

over three years old, such as, Tectona grandis,

Pterocarpus macrocarpus, Samanea saman, Dalbergia

cochinchinensis, Dalbergia oliveri, Hopea odorata,

Afzelia xylocarpa, Shorea obtuse, Shorea roxburghii,

Swietenia macrophylla, Azadirachta indica, Michelia

champaca and Anthocephalus chinensis. The waste

from economic wood is at 45% of total wood (198,500

tonnes).

FGTs can grow well and are popular in Thailand, for

instance, Eucalyptus globulus, Acacia spp., Leucaena

leucocephala, Melaleuca cajuputi and Casuarina

junghuhniana. FGT production in Thailand was about

84,000 tonnes; these were used for several industries,
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not only renewable energy. The calculation of feedstock from

FGTs is different from economic wood; the trunks of FGTs are

used, whereas for economic wood, only waste wood is used

to produce the wood pellets. Hence, the total waste wood

from economic wood and FGT wood available for producing

wood pellets is about 305,000 tonnes.

The para-rubber trees are an economic crop of Thailand for

natural rubber production. The para-rubber wood is

harvested when the yield of para-rubber reduces (over 25

years old). Thailand had a para-rubber plantation area of

about 3.62 million hectares in 2018. Most of the plantation

area (60%) is in the south of Thailand (see in Figure 3). The

yield of para-rubber wood per hectare is about 285 tonnes.

Waste wood from the para-rubber wood industry is

around 8,000,000 tonnes per year.
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The feedstock supply of wood pellets in Thailand from para-

rubber waste wood, economic waste wood and FGT wood is

8.31 million tonnes, which can produce 5.32 million tonnes of

wood pellets (CF 1.56). However, the proportion of

feedstock type can be calculated by weighting in terms

of the number of wood pellet factories and the volume

of wood in each region (Table 5). The results show that

the proportions of para-rubber waste wood, economic

waste wood and FGT wood are 0.65, 0.15 and 0.20,

respectively. The potential amount of feedstock (PQ) in

2018 (Table 6) remains enough for wood pellet

production. Nevertheless, a lot of the para-rubber

waste wood is concentrated in the south of Thailand;

hence, the distribution of feedstocks is not suitable.
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The potential amount of feedstock relates to the wood pellet demand in Thailand in the future. The maximum wood pellet

demand is about 904,000 tonnes (Table 2), whereas the overall potential amount of feedstock can produce 5.23 million

tonnes of wood pellets. Therefore, Thailand has a substantial potential to produce wood pellets. However, the feedstock,

especially para-rubber waste wood, is not distributed evenly in all regions of the country. If the Thai government supports

using wood pellets in domestic use conscientiously, the cost of raw material transportation will increase.

The results in Table 7 indicate

that increasing 25% of wood

pellet export and 50% of

wood pellet domestic use will

lead to a lack of FGT wood

(PQ of fast-growing woods

becomes --3480 tonnes).
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3.4. Diversity of Feedstock Supply

The diversity of feedstock supply (in 2018) for wood pellet

production is shown in Table 8. The result indicates that the

types of feedstocks for wood pellet production is small (the

Shannon–Wiener index is 0.17). In 2018, Leucaena wood

production was 0.45% of FGTs, which is rather small.

However, Leucaena can be harvested faster than others (in

only 2 years) and continuously every year because of

regeneration. Hence, to support wood pellet production in

the area which does not have para-rubber trees, Leucaena

should be planted in the wasteland (areas unsuitable

foragriculture, without irrigation systems, not for housing,

not conservation area and not government areas).

In this study, the increase in FGT production is set at

15%, 25%, 50%, 75% and 100%, as shown in Table 9.

Production of Eucalyptus wood was 89.3% of all FGTs,

with most of the Eucalyptus wood being used in the

paper industry. Even though the weather of tropical

countries is highly suitable for the rapid growth of

Acacia without requiring any major agricultural input,

Acacia can be harvested only after 3–4 years.

However, the Shannon–Wiener index can be increased

by having a variety of feedstock with equal

proportions.
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If the FGT plantation area in wasteland is increased, the

Shannon index will increase (Table 9). Evaluation of FGT

production in wastelands is determined by assuming an

average yield of FGTs at 3 tonnes per 0.16 ha per year and

allowing for the harvest of only 25% of the plantation area

annually.

Although wasteland is selected without an irrigation

system, which is a main factor for plantation, this area

was identified considering the suitability of soil (in term

of texture, depth, electrical conductivity, pH and slope)

and rainfall. These results presented that FGT can grow

in wasteland.
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However, agriculture in wasteland needs more investment

than an abandoned area, while the yield may be less. If

agriculture management is not suitable, problems in relation

to disease and insects will occur and affect other crops.

Therefore, the farmers should increase the diversity of genus

and species of FGT.

Increasing the trend of domestic use and export of wood

pellets in Thailand will enhance the value added of waste

wood, especially para-rubber waste wood. Thailand will earn

more income from wood pellet export. Moreover, the

promotion of fast-growing trees plantation in wasteland will

also contribute to the utilization of the wasteland and

generate income for agriculture. The wood pellet

production will support the security of energy

production in Thailand because the feedstock is

domestically available. Therefore, wood pellet

production is essential to the economy and energy

supply of Thailand.

3.5. Recommendations for Enhancing Long-Term

Security of Feedstock Supply

3.5.1. Encouragement for Increasing the Domestic Use

of Wood Pellets

Although the Thai government has encouraged using

the wood pellets only for heat production,
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by supporting 30–50% of the fund to change to new burners,

some factories joined this project.

Thailand has 8005 units of boilers (526 coal boiler units, 4760

liquid fuel boiler units and 2719 gas boiler units which can be

changed to renewable energy). However, promotion of wood

pellet use in Thailand should be performed urgently because

Thailand has the potential to become a more important

producer and consumer on wood pellet markets if effective

policy encouragement and a suitable regulatory framework

are formulated. Furthermore, the Thai government should

have a plan to raise the confidence of entrepreneurs for the

acquisition of wood pellets and support a subsidy to control

the price of raw materials.

3.5.2. Encouraging Cultivation of Fast-Growing Trees in

Wasteland

Even though the feedstock from para-rubber waste

wood is enough to produce a lot of wood pellets, the

results from Sections 3.2 and 3.3 indicate that the

distribution and quantity of feedstock supply in other

regions are less in comparison to the south of Thailand.

Moreover, the wood pellet factories are also

concentrated only in the south of Thailand (Figure 4A).

Meanwhile, there is about 702,000 ha of wasteland in

Thailand which is suitable for the growth of FGTs, most

of which is in the north-east (40%) (Figure 4B).
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The Thai government, through the Forest Industry

Organization, tried to support only 3100 ha FGT plantation in

39 provinces in 2019. Hence, an increase in FGTs in the

wasteland can help in the expansion of wood pellet

production and higher diversity of feedstock. However, two

cases can be set for comparison in terms of job opportunity,

GHG emissions and increase in wood pellet cost. Case 1: the

para-rubber wood pellets produced in the south of Thailand

are sent to other regions (distance for sending to user: 1600

km (south to north or north-east)). In this case, there is no

cultivation of FGTs for wood pellet production. Transportation

of wood pellets to the north or north-east is by trains or

trucks.

Case 2: FGTs are encouraged to be planted in the

wasteland areas of the northern or north-eastern

regions. The wood pellet factories are set in the same

area to minimize transportation requirements (100 km

around the fast-growing tree cultivation area).

The results in Table 10 indicate that Case 2 creates job

opportunity of 0.13 person-year per ha from FGT

cultivation and 0.0019 person-year per tonne from FGT

wood pellets, which is higher than for Case 1.

However, the employment from para-rubber wood

cultivation is excluded, as it is latex, not para-rubber

wood, that is the main product of this.
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Thus, the employment from cultivation should be considered for latex (rubber) rather than wood pellet production.

Figure 4. Comparing number of wood pellet factories and wasteland by region in Thailand. 

(A) Number of wood pellets Factories. (B) Wasteland by region.
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The GHG emissions per tonne of para-rubber wood pellets

(144 kg CO2 eq) are higher than the FGT wood pellets (88.8–

94.4 kg CO2 eq) because of the use of chemical fertilizers

[38]. The para-rubber cultivation consumed 220 kg of

chemical fertilizers per ha per year, whereas FGTs cultivation

used only 30 kg per ha per year [38]. Even though a higher

proportion of environmental impacts from para-rubber

cultivation were allocated to latex, which is the main product,

the chemical fertilizers allocated to para-rubber wood were

still higher than those for FGT cultivation. The FGTs can grow

for 1–5 years before harvest and utilization. In terms of the

environmental burdens, the FGTs are a suitable feedstock for

wood pellet production, especially in the wasteland where

economic crops cannot be grown. If the para-rubber

wood pellets are sent to the north or north-east, GHG

emissions from transportation by trains or trucks will

increase by 62.2 kg CO2 eq per tonne and 458.0 kg

CO2 eq per tonne, respectively. Furthermore, the cost

of transportation to user by trains or trucks will

increase by 660 THB/tonne/1600 km and 3150

THB/tonne/1600 km, respectively. Therefore, if there is

encouragement for increasing the domestic use of

wood pellets in Thailand, FGT cultivation in the

wasteland is a solution of choice for distribution and

quantity of feedstock supply, including lower GHG

emissions and cost from transportation.
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However, the FGTs which are planted in different regions

should be selected properly considering the specific factors of

each region, such as type of soil, quantity of rain, etc.

The Thai government should consider offering a

guaranteed price which can help stimulate immediate

short-rotation coppice adoption. Furthermore,

importers still request a certificate for good forestry

management due to concerns about the raw material

being from natural forest or poor cultivation. Hence, to

address the issue of good forestry management, the

increase in FGT cultivation should be managed by good

forest management or sustainable cultivation which is

safe for farmers and environmentally friendly.

Moreover, the research on breeding to increase their

yield should be encouraged by the Thai government.
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3.5.3. Logistics Management

Logistics management is a considerable issue which relates to

transportation of raw materials and products. Transportation

of feedstock and wood pellets consumes fossil fuel such as

diesel, which has a significant impact on the environment.

Hence, setting the locations of feedstock cultivation, wood

pellet factories and wood pellet users should be optimized to

reduce the time and use of fuel. If the Thai government

encourages wood pellet production for domestic use, the

wood pellet factories should be distributed in all regions of

Thailand to respond to the demand of industry and power

plants.

Although there are no factories in the north-east, this

region has the most amount of wasteland suitable for

cultivating FGTs (Figure 4). Therefore, if the wood pellet

factories are set in the north-east or other areas which

have high abundance of feedstocks and high demand

of wood pellets, the environmental burdens are

anticipated to reduce.

4. Conclusions

The trend of wood pellet demand, with export and

domestic use increasing by 10–150% from the values in

2018, was forecast to be within a range of 398,000 to

904,000 tonnes.
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Evaluating the wood pellet demand following the

requirements of the main importers and increasing 10% of

domestic use as in 2018 showed that the wood pellet

demand of Thailand in 2025 would surge to 582,000 tonnes.

The feedstock supply of wood pellets in Thailand from para-

rubber waste wood, economic waste wood and fast-growing

tree wood is 8.31 million tonnes per year, which can produce

5.32 million tonnes per year of wood pellets. Therefore,

Thailand has sufficient feedstock to produce the wood pellets

following the forecasted wood pellet demand. However,

increasing 25% of wood pellet export and 50% of wood pellet

domestic use will result in a deficit of the fast-growing tree

wood because para-rubber waste wood is not the distributed

across all regions. The diversity of feedstock supply

suggests that the type of feedstocks for wood pellet

production is less (Shannon–Wiener index: 0.17)

because it is predominated by para-rubber wood. By

increasing the fast-growing tree plantation area in the

wasteland, the Shannon–Wiener index will increase.

GHG emissions from the para-rubber wood pellets are

higher than those from the wood pellets of the fast-

growing trees because of the higher use of chemical

fertilizers. Recommendations for policy from this study

focus on encouraging increasing domestic use of wood

pellets, cultivation of fast-growing trees in wasteland

and optimized logistics management.
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The global wood pellet market to reach a value of US17.33 
billion by 2027, exhibiting a CAGR of 15.5% during 2021-2027.

The global wood pellet market reached a value of US$ 11.42 billion in 2021. Looking
forward, the market is projected to reach a value of US$ 17.33 billion by 2027, exhibiting
a CAGR of 15.5% during 2021-2027. We can be a leader in the wood pellet market if we
have a clear vision and goals. There is a marketing study with a clear customer base.
Because the demand of the world market has increased greatly in doing this business.
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