
 

 

 

Abstract—This research aims to study the factors affecting the 

reliability of the price of palm oil in Thailand. Palm oil can be used 

as a raw material to produce biodiesel and used as a renewable 

energy for diesel fuel which demands higher prices because of the 

price of crude oil. Researchers propose the factors affecting the 

reliability of the price of Palm Oil by building and analysing a model 

for forecasting the concept of a system’s structure data analysis 

which is linked to studying the behaviour of Palm Oil prices. Palm 

Oil prices always follow these factors that effect and cause problems 

in  understanding the result of palm oil prices. Being able to 

understand the factors that affect the palm oil  price can provide an 

indication of the direction of an accurate price.  
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I. INTRODUCTION 

Palm oil is important both in terms of economy and energy. 

Palm oil can be used as a raw material to produce biodiesel 

and used as a renewable energy for diesel fuel which may be 

lacking in the future. Indonesia and Malaysia produce Crude 

Palm Oil (CPO) at 85% of the volume of world production. 

The demand for palm oil in Thailand is increasing every year. 

Indonesia and Malaysia direct the world's palm oil market and 

Thailand refers to the price of CPO from Malaysia. See Figure 

1 
 

 
Fig.1 Ratio of CPO product of countries in the world in 2013 

 

Most of the palm oil produced in Thailand is used in the 

country while the rest is sold overseas.  The price of CPO 
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refers to the global market, so the price of CPO on the world 

market is a determining factor in the price of  palm oil and 

prices for bunches of fruit in Thailand.  Market yields were 

irregular, having an impact on domestic prices, The 

government hopes to takes measures to maintain price 

stability. Palm oil prices are determined by factors which, 

cause difficulty in understanding the reality of palm oil prices.  

Being able to understand the factors that affect prices of  palm 

oil can indicate the direction of the accurate price. Buncha [1] 

looked at the stability of the price of palm oil industry and 

found the price of oil palm fresh fruit bunch that palm oil 

farmer received had moved up and moved down following 

seasons.  Factors that influence palm oil pricing of palm oil 

farmer and local traders were namely the bargaining power of 

palm oil farmer and the level of competition of local traders.  

Factors that influence the pricing of palm oil at the refinery 

were namely the level of vegetable oil prices and international 

palm oil prices.  An important approach to the stability the 

price of palm oil was encouragement for the palm oil farmer 

association to increase their bargaining power in the purchase 

of inputs and sale of the products fair prices, improvement of 

information on the production, marketing and prices 

movement for up to date. Nuttayaporn [2] studied the 

movement of palm oil prices in Thailand, and found the 

factors that affect palm oil prices that palm oil farmer sold was 

the  price of CPO wholesale in Bangkok Thailand, CPO prices 

in Malaysia and the price of soybean that palm oil farmer sold.  

Factors that affected the volume of palm oil product were the 

harvested area, consumption of palm oil, price of palm oil that 

palm oil farmer sales and the price of soybean that palm oil 

farmer’s sold. Chitwadee [3] considered the relationship of the 

markets at various levels, The foreign countries were Malaysia 

and Bangkok Thailand and local markets were Krabi, Surat 

Thani and Chumphon.  The result of the relationship analysis 

of palm oil prices in Thailand found that 5 markets had long-

term relationships.  The foreign price of crude palm oil 

affected the purchase price in local markets which meant 

upper markets would decide the prices of lower markets.  At 

the local market level, only the purchase price in Chumphon 

affected the purchase price in Surat Thani. Keittisak [4] 

forecasted palm oil prices by considering inputs namely palm 

oil15%, palm oil17%, grade A palm oil, the price of diesel 

fuel and exchange rate the baht against the US dollar.  Then 

forecasted palm oil prices by Neural networks polynomial 

method and Genetic algorithm found that the average 

deviation quadratic was better than Neural networks with the 

back propagation method. Aranya [5] analysed the palm oil 

situation and found that fluctuations of palm oil in 2013 came 

from various factors such as products and the world 
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inventories trend to move up, the world economy that is 

exposing risks from QE3 measures and the economic crisis of 

the European Union, the climate variability in United States 

and South America, exporters and importers use of tax 

measures and the fluctuation of the price of crude oil. 

 Therefore, the researcher proposes the factors affecting the 

reliability of the price of Palm Oil by building and analysing a 

model for forecasting the concept of a system’s structure data 

analysis. 

 

II.  RESEARCH METHODOLOGY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 2 Research Methodology 

 

This research methodology was presented as Fig.2 It is 

summarized as follows: 

Step 1 Data collection. In this study, researchers collected 

the data for the past 3 years of price of  the crude palm oil 

(CPO), pure palm oil of Thailand and Malaysia, soybean oil, 

ribbed smoke sheet grade3 , biodiesel B100. 

Step 2 : Analysing the relationship between Crude Palm oil 

and other variables, In this step researchers analysed the 

relationship between variables by using regression analysis.  

Step 3 : Build the model forecasting, In this step researchers 

finding the best model by Heteroska dasticity (ARCH–Test) 

and Multicorrelinearity. 

Step 4 : Model testing. In this step researchers testing the 

effect of factors that the stability of palm oil by Auto 

Regressive (AR) Integrated (I).   

III. RESULT 

A. Results from analysing the relationship between crude 

palm oil and other variables 

The researchers checked the relationship of two variables 

namely the relationship of the price of palm fruit bunches that 

farmers sold with other variables.   Also the relationship of the 

price of CPO Thailand with other variables.  The details are as 

follows.  

The relationship between the prices of CPO in Thailand and 

other variables.  Researchers determined the price of CPO in 

Bangkok Thailand.  It was the dependent variable  ( y). The 

independent variable (x) is the price of CPO in Malaysia. The 

CPO prices of the local market consist of Krabi Chumphon 

and Surat Thani.  Information created scatter plot and 

Regression Analysis to explained the relationship between the 

variables.  see fig. 3 

 

 
 

Fig. 3 The relationship between the prices of CPO of 

Bangkok, Thailand (CPO_T Price) and the price of CPO in 

Malaysia (a), Krabi (b), Surat (c) and Chumphon (d) 

 

Fig. 3 shows that the price of CPO in Bangkok, Thailand 

correlated with the price of CPO in Malaysia and the price of 

CPO of 3 local markets was high. Malaysian CPO price 

changes were the most affected by the price of CPO in 

Bangkok, Thailand.  Consider the correlations in Table I. 

 
TABLE I 

THE CORRELATION CPO_T PRICE WITH THE PRICE OF CPO MALAYSIA AND THE 

IMPORTANT LOCAL MARKET OF THAIND 

Variables 

CPO_T 

Price 

CPO_M 

Price 

CPO_K 

Price 

CPO_S 

Price 

CPO_M 

Price 

0.875 

(0.00) 

   CPO_K 

Price 

0.991 

(0.00) 

0.889 

(0.00) 

  CPO_S 

Price 

0.924 

(0.00) 

0.866 

(0.00) 

0.932 

(0.00) 

 CPO_C 

Price 

0.983 

(0.00) 

0.882 

(0.00) 

0.976 

(0.00) 

0.919 

(0.00) 

 

Table I shows that the correlation of the price of CPO in 

Bangkok, Thailand with the price of CPO in Malaysia and 

local markets of Thailand, Krabi. Surat Thani and Chumphon 

range from 66800 to 66..1. This means that the prices of CPO 

1. Data collection 

2. Finding the relationship between Palm oil and other 

variables  
 

3. Build the model for forecasting 

4. Testing the Model 

5. Conclusion 
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in each market have a close relationship. They set the price of 

CPO in Bangkok, Thailand was dependent on the variable (y), 

The independent variable (x) is the price of pure palm oil in 

Thailand and Malaysia. The price of soybean oil, the price of 

ribbed smoked sheet grade 3 and the price of biodiesel is 

shown in fig 4. 

 

 
 

Fig. 4 The relationship between the prices of CPO in 

Bangkok, Thailand (CPO_T Price) with pure palm oil in Thailand 

(a), Malaysia (b), the price of soybean oil (c), the price of ribbed 

smoked sheet grade 3 (d) and the price of biodiesel (e) 

 

Table IV shows that the price of CPO in Bangkok, Thailand 

correlated with the price of pure palm oil in Thailand and 

Malaysia, the price of soybean oil, the price of ribbed smoked 

sheet grade and the price of biodiesel  or the change of 

biodiesel prices was mostly affected by the price of CPO in 

Bangkok, Thailand. 

 

 

 

 

 

 

TABLE II 

THE CORRELATION CPO_T PRICE WITH THE PRICE OF PURE PALM OIL OF 

THAILAND AND  MALAYSIA, THE PRICE OF SOYBEAN OIL AND THE PRICE OF 

RIBBED SMOKED SHEET GRADE 3 

Variabl

es 

CPO_T 

Price 

RPO_T 

Price 

RPO_M 

Price 

SBO_W 

Price 

RSS3_F 

Price 

RPO_T 

Price 

0.831 

(0.00)    

 

RPO_

M Price 

0.930 

(0.00) 

0.847 

(0.00)   

 

SBO_

W Price 

0.687 

(0.00) 

0.868 

(0.00) 

0.738 

(0.00)  

 

RSS3_

F Price 

0.730 

(0.00) 

0.666 

(0.00) 

0.682 

(0.00) 

0.574 

(0.00) 

 

B100 

Price 

0.961 

(0.00) 

0.858 

(0.00) 

0.951 

(0.00) 

0.744 

(0.00) 

0.700 

(0.00) 

 

Table II shows the correlation of the price of CPO in 

Bangkok, Thailand with the price of ribbed smoked sheet 

grade 3 rated 0.730 related as a moderate price of soybean oil 

with a correlation of 66080.  The highest price that correlated 

with the price of palm fruit bunches were biodiesel prices, 

followed by the pure palm oil both in Bangkok and Malaysia. 

 

B. Building the model and analysing for forecasting 

 The factors that affect the stability of palm oil are analysed 

models for forecasting. The procedure is as follows.  

1) Take the data to analyse the stationary by testing the 

unit root based on Augment Dickey and Fuller  

2) Take the stationary data at the same level both 

dependent variables and independent variables (at level 1
st
 

moment and/or 2
nd

 moment) and analyse the long-term 

relationship or find the co-integration.  If variables in the 

model have a long-term relationship at the same level, it can 

be used to build the best model. 

3) Estimate the model to build The Best Model, namely 

independent variables have to show the true affect on 

dependent variables.  Considering the tau-statistics which have 

to be statistically significant at a given level (level 5% , 16 %

and 15 )% each. 

4) Take The Best Model after that finish testing the 3 

types of problems, namely Auto correlation (LM-test), 

Heteroskadasticity (ARCH–Test) and Multicorrelinearity.  

Then, respond to the correlogram value compared with the 

chi-square which has to be checked with Ramsey Reset Test to 

ensure the reliability of the model, and then can be utilized for 

forecasting the future and so on. 
 

C. Model Testing  

The study is concerned about  the effect of factors that 

affect the stability of palm oil used Auto Regressive (AR) 

Integrated (I) that is Statistic Model accompany with 

independent variables.  The results are as follow . 

 

1) Augmented Dickey-Fuller Test 

 The data used in this research are fixed and can be 

considered in return to the 11 variables.  See fig. 5 

 Fig. 5 shows as the ADF Test Statistic level of all variables 

which contain  Unit Root or time series is qualified Non 

Stationary. This means that all variables have stationary 
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qualifications at First Differencing include FFB_F Price, 

CPO_T Price, CPO_M Price, CPO_L Price, B100 Price, 

RPO_T Price, RPO_M Price, Cooking Oil Price, 

GDP_Percapita, SBO_W Price, RSS_F Price and QFFB_F. 

The value from the test was conducted by considering the tau-

test value is greater than the tau-critical.  The researcher takes 

the first difference to calculate the equilibrium relationship 

and found that variables have long-term equilibrium 

relationships.  The researcher uses that suitable variable to 

build ARIMAX Model.  

 
TABLE IV 

THE RESULT OF UNIT ROOT AT THE FIRST DIFFERENCE  

Variables Lag ADF Mackinnon Critical Value status 

 Test 1% 5% 10% 

CPO_T Price 1 -8.46 -4.22 -3.53 -3.20 I(O) 

CPO_M Price 1 -5.31 -4.22 -3.53 -3.20 I(O) 

CPO_L Price 1 -6.67 -4.22 -3.53 -3.20 I(O) 

B100 Price 1 -4.68 -4.22 -3.53 -3.20 I(O) 

PRO_T Price 1 -8.49 -4.22 -3.53 -3.20 I(O) 

PRO_M Price 1 -7.75 -4.22 -3.53 -3.20 I(O) 

Cooking Oil 

Price 

1 -6.93 -4.22 -3.53 -3.20 I(O) 

GDP_Percap 1 -3.96 -4.22 -3.53 -3.20 I(O) 

SBO_W Price 1 -3.71 -4.22 -3.53 -3.20 I(O) 

RSS_F Price 1 -4.48 -4.22 -3.53 -3.20 I(O) 

QFFB_F 1 -7.14 -4.22 -3.53 -3.20 I(O) 

 

2) The result of analysis of the CPO price model 

 The researchers analysed the data from the calculations of 

the CPO prices models in Thailand.  They show  as a short-

term dynamics in the equation below (see fig.5). 

 

 
Fig. 5 CPO price model in Thailand 

 

 The result from the CPO price model found that all 

independent variables used in the model influence the change 

of the dependent variable.  The level of confidence is .. 

percent, resulting in accuracy of forecasting and the minimize 

of errors.  

IV. CONCLUSION 

 This research  studies the structure of the relationship of 

the palm oil prices in each market by building and analysing 

models for forecasting palm oil prices. The operation can be 

summarised as follows. 

 Factors that affect CPO prices of Thailand (Bangkok)  

(CPO_T Price) at the period t include the volume of a oil palm 

(QFFB_F) at the period t-1, CPO prices of Malaysia  (CPO_M 

Price) at the period t-1, the average CPO prices = the average 

CPO prices in Krabi, Chumphon and Surat Thani (CPO_L 

Price) at the period t-1, price of Biodiesel B166  (B100 Price) 

at the period t-2, pure palm oil prices of Thailand  (RPO_T 

Price) at the period  t-1, pure palm oil prices of Malaysia  

(RPO_M Price) at the period t-2, the average income per 

capita  (GDP_Percapita) at the period t, and the price of oil 

was used for cooking  (Cooking Oil Price) at the period t.  The 

effects are as follows. 

 1)  The change of volume of oil palm (QFFB_F) at moth t-

1 correlate the change of  CPO Price of Thailand (Bangkok). 

Statistically significant with an elasticity at -0.54 

 2) The change of CPO prices of Malaysia (CPO_M Price) 

at month t-1 correlate with the change of  CPO Price in 

Thailand (Bangkok) (CPO_T Price).  Statistically significant 

with an elasticity at 3675 

 3) The change of CPO prices = the average CPO prices in 

Krabi, Chumphon and Surat Thani (CPO_L Price) at month t-

1 correlate with the change of CPO Price in Thailand 

(Bangkok) (CPO_T Price).  Statistically significant with an 

elasticity at 80.4  

 4) The change of price of Biodiesel B166 (B166 Price) at 

month t-2 correlate with the change of CPO Price in Thailand 

(Bangkok) (CPO_T Price).  Statistically significant with an 

elasticity at 1055  

 5) The change of pure palm oil prices of Thailand (RPO_T 

Price) at month t-1 correlate with the change of CPO Price in 

Thailand (Bangkok) (CPO_T Price).  Statistically significant 

with an elasticity at    5074  

 6) The change of pure palm oil prices of Malaysia 

(RPO_M Price) at month t-1 correlate with the change of CPO 

Price in Thailand (Bangkok) (CPO_T Price).  Statistically 

significant with an elasticity at  8675   

 7) The change of the average income per capita 

(GDP_Percapita) at month t-1 correlate with the change of 

CPO Price of Thailand (Bangkok) (CPO_T Price).  

Statistically significant with an elasticity at  16.0   

     8) The change of the price of oil was used for cooking 

(Cooking Oil Price) at month  t-5  correlate with the change of 

CPO Price in Thailand (Bangkok) (CPO_T Price).  

Statistically significant with an elasticity at  9050  

     9) The change of the price of soybean oil (SBO_W Price) 

at month   t- 1 correlate with the change of CPO Price in 

Thailand (Bangkok) (CPO_T Price).  Statistically significant 

with an elasticity at   80.7  

     10) The change of the price of ribbed smoked sheet grade 3 

(RSS3_F Price) at month t-1  correlate with the change of 
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CPO Price in Thailand (Bangkok) (CPO_T Price).  

Statistically significant with an elasticity at  5.53   

V.   SUGGESTION 

 This research suggests further study as follows. 

 1. This model has limitations due to factors that affect the 

volatility of the price of palm oil and seasonal factors which 

are the external factors that affect rubber prices.  The rubber 

prices have not been analysed because of the limitations of the 

data therefore, the values obtained from experiments may be 

incorrect. 

 2. Factors and variables in this research are just some of 

the factors that affect the price of natural rubber in Thailand. 

To give a more complete model factors may be added that are 

more correlated. This makes it possible to create more policies 

that are associated with the price of rubber. 
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