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Introduction 

At present, Thailand has developed a form of alternative energy. This form of energy is being used to 
replace conventional energy, with the exception of those currently in use and in accordance with 
Alternative energy development plan and alternative energy which aims to enable the country to develop 
renewable energy as the main energy of the country instead of importing it. The future plan is to 
strengthen the country, to support the production of renewable energy technology in the country, and to 
research and promote Thai renewable energy technology to be able to compete in the international 
market with renewable energy that can be used in various forms.  

We recognized the importance of biomass energy production which is another form of alternative 
energy that can solve the energy shortage problem and reduces the import of electric energy from 
abroad.  Thailand is a country of agriculture which allows it to produce more plants than domestic 
demand.  Thailand can also increase the productivity by using other techniques and processing 
agricultural products to increase product value.  This results in agricultural residues that can be 
processed into energy.  By utilizing the residues effectively, we can increase the amount of alternative 
energy production in Thailand.  

At present, there has been no collection of information on the production of agricultural residues and 
residues that have the potential to produce clear alternative energy.  This includes the analysis of the 
cost for collecting and transporting in a way that is suitable for distribution to the point of alternative 
energy production, such as Inter Far East Energy Corporation Public Company Limited or Bua Sommai 
Biomass Company Limited, etc. 

 

Methodology 

1.1. Collected basic information about agricultural waste based on the production of energy crops that 
have the potential to produce biomass throughout the country. 

Conducted research from various databases of the Ministry of Agriculture and Cooperatives and on 
the internet which contains the following information 

2.1.1 Overview of agricultural production data in 2016 
2.1.2 Information on plants that have the potential to be transformed into alternative energy 
2.1.3 Information of the types of waste materials in agriculture, agricultural use 
2.1.4 Data on agricultural production by plant 

1.2. Created a database for the collection and transportation of biomass in agricultural material types 
that are important in Thailand. 

Analyzed the data collected in Step 2.1 and used it to create a database for easier analysis, and then 
analyzed the biomass formation by assuming that if the amount of agricultural products was large, the 
amount of agricultural waste would be large as well. Then compared the amount of electrical potential, 
heat value equivalent to thousands of tons of crude oil and heat value of each type of biomass. 

1.3. Analyzed the amount of agricultural waste materials used in most regions.  

Analyzed the amount of agricultural waste in each region, which was divided into provinces, by 
selecting from the first 3 provinces that had the highest amount of agricultural production per year (2016), 
such as sugarcane, which was the largest product in Kamphaeng Phet, Kanchanaburi and Nakhon 
Sawan respectively 
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1.4. Analyzed the model of collecting agricultural waste in each region (Consolidation model) of 10 
plants  

Used the centre of gravity by calculating the common point of finding weighted average. This was 
based on weight values from the amount of production in each area, latitude and longitude values, which 
were defined as m, X and Y variables respectively. The purpose of this was to find a suitable location in 
the center to combine 10 types of agricultural waste materials by searching from the 3 targeted provinces 
with the highest annual output quantity. Then, further analysis was made using the distance-sharing 
technique (Load-Distance Technique) to compare the best location for setting up agricultural waste 
collection center. Next, hierarchical analysis techniques (AHP) were used to identify criteria for decision 
making. 

 

1.5. Created a model for collecting waste materials in agriculture (Using data from step 2.4) 

1.6. Analyzed the appropriate costs of agricultural waste. 

After obtaining the location of the agricultural waste collection center, appropriate cost for the sale of 
agricultural residues was analyzed and set as a guideline for setting agricultural product prices and for 
those who are interested in using agricultural waste 

Results and discussion 

1.7. Created a biomass database for agricultural residue types. 

From the objective of creating a basic biomass database for agricultural residue types, preliminary 
data regarding agricultural residues such as plants that had the potential to produce alternative energy 
were collected. This included the total amount of biomass production per year and the total amount of 
biomass production in each district, including data on the potential of all 10 types of agricultural waste  
such as rice, corn, sugarcane, longan, eucalyptus, rubber, cassava, pineapple, palm, and coconut oil. 
The researcher had also prepared a basic database including the largest amount of agricultural 
production per year (2016), such as sugarcane, which was the largest product in Kamphaeng Phet, 
Kanchanaburi, and Nakhon Sawan respectively. This was done by creating a preliminary database for 
those who are interested in biomass and agricultural waste and for easy use of information in the future 
as shown in table 1 and 2 

Table 1. Example Ratio of agricultural residues 

 
Types of plants 

Types of 
agricultural waste 

Scrap ratio Total 
productivity 

(ton) 

Quantity of 
agricultural 
waste (ton) 

1.Rice 
  

Straw 0.49 Tons / Tons 
Productivity 

31,857,190 15,610,023.10 

husk 0.21 Tons / Tons 
Productivity 

31,857,190 6,690,009.90 

2.Sugar cane 
  

Leaf  0.17 Tons / Tons 
Productivity 

88,029,484 14,965,012.28 

Bagasse 0.28 Tons / Tons 
Productivity 

88,029,484 24,648,255.52 

  3.Corn 
  

Tops / leaves / 
stems 

1.84 Tons / Tons 
Productivity 

4,390,185 8,077,940.40 

Corn cob 0.24 Tons / Tons 
Productivity 

4,390,185 1,053,644.40 

4. cassava 
 

Cassava 
rhizome 

0.2 Tons / Tons 
Productivity 

31,161,103 6,232,220.60 

Cassava waste 0.06 Tons / Tons 
Productivity 

31,161,103 1,869,666.18 
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Cassava shell 0.28 Tons / Tons 
Productivity 

31,161,103 8,725,108.84 

 

Table 2. Example of the largest amount of agricultural waste per year (separated by provinces) 

Sugar cane Ton/year Rice Ton/year Cassava Ton/year 

Kamphaeng Phet 322,265,610 Ubon 
Ratchathani 

884,846 Nakhon 
Ratchasima 

3,009,113 

Kanchanaburi 319,713,255 Nakhon 
Ratchasima 

812,853 Kamphaeng Phet 1,262,022 

Nakhon Sawan 313,434,360 Surin 796,566 Chaiyaphum 981,950 

1.8. Created a model for collecting waste materials in agriculture using the farmers in potential areas  

Used data from the initial database to analyze the center of gravity of 10 plants from 3 sources with 
the highest amount of waste as shown in table 3  

Table 3. Example of analysis of center of gravity (Product center) of rubber at Surat Thani Province 

Rubber latitude (x) longitude (y) Production quantity (m) tons 

Chaiya District 9.4567 99.1249 207,516,626 

Phanom District 8.8756 98.7038 157,510,254 

Phunphin District 9.0503 99.2604 130,521,346 

Kanchanadit District 9.1545 99.5117 55,627,760 

Tha Chana District 9.5893 98.9866 40,002,011 

 

Table 3. Example of analysis of center of gravity (Product center) of rubber at Surat Thani Province  

 

xm   ym  latitude longitude District, 
Province 

1,962,421,854.54 20,570,068,950.92 9.10 99.07   
Phunphin 
District, 
Surat 
Thani 
Province 

1,398,004,153.30 15,546,857,773.58 

1,181,254,727.28 12,955,606,233.35 

509,241,825.67 5,535,611,740.98 

383,591,044.07 3,959,663,662.08 

Based on the calculation of the center of gravity, it was found that some areas could not be set 
up for containing the materials.  Therefore, the data was analyzed repeatedly to find the right choice in 
setting up the scrap center by using the transportation analysis method combined with distance.  Then, 
sensitivity analysis was conducted to test the hypothesis that in the event when agricultural production 
changes based on the assumption that if the amount of agricultural products had changed, the 
coordinates of the agricultural waste collection centers would also change. The researcher analyzed the 
data of 3 specimens of plants -  namely rubber, longan and cassava for the past 3 years, which was the 
year 2016 to 2018.  The results of sensitivity analysis showed that there has been a change in the 
coordinates of the agricultural waste collection center, but the distance that had changed was not more 
than 50 kilometers from the original coordinates.  This led to the conclusion that changing of agricultural 
product had no effects on the coordinate 
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1.9. Analyzed the costs of collecting agricultural residues in potential areas. 

Performed a proper cost analysis of waste materials resulted in the appropriate cost of agricultural waste 
shown in table 4 

Table 4. Example of the results of the analysis of distance and transportation (Load-Distance Technique) rubber 

Center latitude longitude Choice District, Province 

Center 1 9.45 99.12 Choice 2  Chaiya District, Surat Thani 
Province 

Center 2 6.70 100.31 Choice 2 Sadao District, Songkhla 
Province 

Center 3 8.08 99.66 Choice 1 Thung Song District, Nakhon Si 
Thammarat Province 

 
Sensitivity analysis resulted in a lot of changes from the coordinates found.  This affected the 

right cost, and the amount of output in each year that had changed would also affect the cost of scrap 
materials. In addition, the factor determining the appropriate cost price also included the price of fuel for 
transportation trucks, purchase prices that may change each year and the demand for agricultural 
residues each year as well.  This research project was therefore able to analyze only the appropriate 
costs. Those who are interested in the cost of agricultural waste materials can apply this preliminary data 
to study or further analysis. 

Conclusion 

This project achieves the objectives set forth, which included database preparation of 10 
potential agricultural residues in Thailand , analysis of suitable locations for setting up agricultural waste 
residue centers and appropriate cost analysis of each kind of agricultural residues by collecting the data 
of the sources that have the highest amount of agricultural residues in the first 3 provinces of each plant 
and analyzing the location of the waste collection center based on the amount of agricultural waste, 
distance and cost, and analyzing the appropriate location for setting up the center of agricultural waste. 
The total suitable areas were 30 points.  For example, the rubber waste collection center is located in 
Chaiya district, Surat Thani. In addition, an appropriate cost analysis of each kind of agricultural residues, 
such as the optimal cost of rubber, was at 2,921 baht per ton.  However, the appropriate costs may 
change according to the amount of agricultural production each year. 
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