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One of the new elements in the palm oil market is the growing demand for this commodity as a 

feedstock to biodiesel production. This new development is affecting the dynamics of the 

market, in particular, the supply and demand sectors of this commodity. The general objective of 

the study is to investigate the impact of biodiesel demand on the Malaysian palm oil market. The 

specific objectives are: (i) to develop an econometric model of the Malaysian palm oil market, 

(ii) to examine the relationship between crude oil and palm oil and eventually to examine the 

impact of world crude oil prices on Malaysian palm oil market, (iii) to examine the impact of 

biodiesel demand on Malaysian palm oil market (supply, demand and price) and (iv) to 

recommend some policy options to ensure the competitiveness of Malaysian biodiesel industry.  

 



The study uses econometric modelling involving simultaneous system of nine structural 

equations and four identities. The estimators of the structural parameters were derived with the 

two stage least squares (2SLS) method using annual data for the period 1976-2009. The 

structural relationships were validated with Theil’s inequality coefficients (U-Theil), the root 

mean squares percentage errors (RMSPE) and turning points. The 2SLS model was used for 

simulation of counterfactual and scenario analysis. The econometric simulation consists of two 

parts. The first part consists of counterfactual analysis. A ‘shock’ was injected into the system 

by indicating two levels of crude oil prices (i.e., 20 percent increase and decrease in crude oil 

prices; 30 and 60 percent increase in biodiesel demand). The impact of these change on 

endogenous variables were then estimated. The second part was the ex-ante simulation scenario 

analysis. The forecast was carried out for the years 2010 to 2015 before the ex-ante simulation 

exercise.   

 

The results of the regression analyses show that relative price between palm oil and natural 

rubber, interest rate, government development expenditure on agriculture and time trend are 

important factors affecting palm oil production. The domestic consumption is significantly 

affected by palm oil price, income, price of soybean oil and lagged domestic consumption. All 

the variables in the export demand of palm oil for biodiesel equation including palm oil world 

price, exchange rate, rapeseed oil price, biodiesel importing countries GDP and price of crude oil 

are statistically significant. Meanwhile, the export of palm oil for non-biodiesel purpose is 

significantly affected by palm oil world price, exchange rate, soybean oil price, world income 

and presence of a lagged dependent variable. The palm oil stock, palm oil world price, biodiesel 

demand and lagged domestic price are the main important variables influencing the domestic 



price of palm oil. Meanwhile, the world price is affected by soybean price, world income and 

lagged world price. The coefficient of the world stock variable is negative and it follows the 

expected sign. This coefficient, however, is not statistically significant.  

 

A counterfactual analysis of a sustained 20 percent increase in crude oil prices predicts a direct 

effect of a 22.94 percent increase in export of palm oil for biodiesel. The indirect effects through 

the export of palm oil for biodiesel transmission channels are: 11.43 percent decrease in stock, 

25.03 percent increase in Malaysian domestic palm oil price, 0.18 percent increase in crude palm 

oil production, 0.72 percent decrease in domestic consumption and there is also 26.33 percent 

increase in world price. Meanwhile an ex-ante simulation suggests that the directions are 

consistent with the theory and counterfactual analysis but the magnitude of changes are smaller. 

 

A sustained 30 percent increase in biodiesel demand of counterfactual analysis predicted a direct 

effect of a 27.94 percent increase in Malaysian domestic palm oil price. The domestic price acted 

as a transmission channel which results in a 1.18 percent increase in crude palm oil production, 

0.45 percent decrease in domestic consumption, 0.43 percent increase in stock, 20.77 percent 

decrease in world price, 2.52 percent increase in export of palm oil for biodiesel and a 12.95 

percent increase in imports. An ex-ante simulation suggests that the directions are consistent with 

the theory and counterfactual analysis but the magnitude of changes are smaller. 

 

 

The econometric simulations suggest that the biodiesel demand does bring positive economic 

impact on selected sub-sectors of the palm oil industry such as it encourages export, increase 



domestic price and hence to some extent production. Since the study suggest that production of 

palm oil as a feedstock to biodiesel in Malaysia increase in response to the biodiesel demand 

future expansion may be hindered because of land constraint. As an option, Malaysia can invest 

offshores such as in Indonesia, Papua New Guniea and selected African countries. 
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Salah satu elemen baru dalam pasaran minyak sawit Malaysia ialah pertumbuhan dalam 

permintaan minyak sawit mentah (MSM) sebagai input untuk pengeluaran biodiesel. 

Pertumbuhan baru ini mempengaruhi dinamik pasaran MSM khususnya penawaran dan 

permintaan. Objektif umum kajian ini adalah untuk mengkaji impak perubahan permintaan 

biodiesel ke atas pemboleh ubah endogen utama industri kelapa sawit Malaysia. Objektif khusus 

merangkumi: (i) membentuk model ekonometrik bagi pasaran minyak sawit Malaysia; (ii) 

melihat hubungan diantara minyak mentah dan MSM yang seterusnya mengkaji impak 

perubahan harga minyak mentah ke atas pasaran minyak sawit Malaysia; (iii) mengkaji impak 

perubahan permintaan biodiesel ke atas pemboleh ubah endogen utama industri kelapa sawit 



Malaysia (khususnya penawaran, permintaan dan harga) dan (iv) mengesyorkan beberapa polisi 

untuk memastikan pembangunan industri biodiesel adalah kompetatif.  

 

Satu model ekonometrik struktur industri minyak sawit telah dibentuk. Data tahunan bagi 

tempoh 1976-2009 digunakan dalam penganggaran. Kaedah penganggaran Kuasa Dua Terkecil 

Dua Peringkat (2SLS) tak linear digunakan. Untuk menentukan kesahihan model ini, 

ketaksamaan koefisien Theil (U-Theil) dan kesalahan punca kuasa dua peratusan purata 

(RMSPE) dikira. Nilai keanjalan daripada penganggaran 2SLS digunakan untuk analisis 

counterfactual dan senario.  Simulasi ekonometrik dalam kajian ini terbahagi kepada dua. 

Bahagian pertama adalah analisis counterfactual. Satu ‘kejutan’ telah disuntik ke dalam sistem 

dengan dua tahap harga minyak mentah  (peningkatan dan penurunan 20 peratus harga minyak 

mentah; peningkatan sebanyak 30 and 60 peratus dalam permintaan biodiesel). Impak perubahan 

ini keatas pembolehubah endogen utama dianggarkan. Bahagian kedua adalah analisis senario. 

Ramalan ex-ante dijalankan bagi tahun 2010-15 sebelum menjalankan simulasi ex-ante.   

Keputusan kajian menunjukkan harga relatif diantara MSM dan getah asli, kadar faedah, 

perbelanjaan pembangunan kerajaan ke atas pertanian dan tren masa adalah faktor penting yang 

mempengaruhi pengeluaran MSM. Penggunaan domestik dipengaruhi oleh harga minyak sawit, 

pendapatan, harga minyak soya dan penggunaan domestik tertangguh secara signifikan. 

Kesemua pemboleh ubah dalam persamaan permintaan eksport minyak sawit untuk biodiesel 

termasuklah harga dunia minyak sawit, kadar pertukaran asing, harga minyak biji sesawi, 

Keluaran Dalam Negara Kasar (KDNK) negara pengimport biodiesel dan harga minyak mentah 

dunia adalah signifikan. Seterusnya, eksport minyak sawit untuk kegunaan selain daripada 

biodiesel secara signifikannya di pengaruhi oleh harga minyak sawit dunia, kadar pertukaran 



asing, harga minyak kacang soya, pendapatan dunia dan pemboleh ubah endogen tertangguh. 

Stok minyak sawit, harga minyak sawit dunia, permintaan biodiesel dan harga domestik 

tertangguh adalah faktor penting yang mempengaruhi harga domestik minyak sawit Malaysia. 

Seterusnya harga dunia dipengaruhi oleh harga kacang soya, pendapatan dunia dan harga minyak 

sawit dunia tertangguh. Walaupun koefisyen stok dunia tidak signifikan namun ia adalah negatif 

dan mengikut tanda yang dijangka.  

 

Analisis counterfactual dengan 20 peratus peningkatan dalam harga minyak mentah 

menganggarkan kesan langsung peningkatan sebanyak 22.94 peratus dalam eksport minyak 

sawit untuk kegunaan biodiesel. Kesan tidak langsung melalui transmisi eksport minyak sawit 

untuk kegunaan biodiesel adalah: 11.43 peratus penurunan dalam stok minyak sawit, 25.03 

peratus peningkatan dalam harga domestik minyak sawit, 0.18 peratus peningkatan dalam 

pengeluaran, 0.72 peratus penurunan dalam penggunaan domestik dan peningkatan sebanyak 

26.33 peratus dalam harga minyak sawit dunia. Seterusnya simulasi ex-ante mencadangkan 

bahawa arah perubahan adalah konsisten dengan teori dan analisis counterfactual. 

  

Seterusnya peningkatan 30 peratus dalam permintaan biodiesel dalam analisis counterfactual 

menganggarkan kesan langsung sebanyak 27.94 peratus peningkatan dalam harga minyak sawit 

domestik. Kesan tidak langsung melalui transmisi harga domestik adalah: 1.18 peratus 

peningkatan dalam pengeluaran minyak sawit, 0.45 peratus penurunan dalam penggunaan 

domestik, 0.43 peratus peningkatan dalam stok, 20.77 peratus penurunan dalam harga minyak 

sawit dunia, 2.52 peratus peningkatan dalam eksport minyak sawit untuk kegunaan biodiesel dan 

domestik dan peningkatan sebanyak 12.95 peratus dalam import. Seterusnya simulasi ex-ante 



mencadangkan bahawa arah perubahan adalah konsisten dengan teori dan analisis 

counterfactual. 

 

Simulasi ekonometrik mencadangkan bahawa permintaan biodiesel mampu memberi impak 

ekonomi positif ke atas sub-sektor terpilih dalam industri minyak sawit khususnya meningkatkan 

eksport, harga domestik minyak sawit dan juga pengeluaran minyak sawit. Oleh kerana analisis 

ini juga mencadangkan peningkatan dalam pengeluaran minyak sawit sebagai input untuk 

pengeluaran biodiesel di Malaysia akibat daripada peningkatan dalam permintaan biodiesel 

namun begitu pertambahan dalam pengeluaran mungkin terjejas akibat kekangan tanah untuk 

kelapa sawit. Sebagai pilihan, Malaysia boleh melabur di Indonesia, Papua New Guniea dan 

beberapa negara Afrika terpilih. 

 

 

 

 

 

 

 

 

 

 

 

 



ACKNOWLEDGEMENTS 

 

 

All praise due to God, for giving me the strength, courage and determination to complete this 

study. 

I would like to express my deepest gratitude and sincere appreciation to the Government of 

Malaysia, Ministry of Higher Education and Universiti Utara Malaysia for granting me a 

scholarship and an opportunity to complete this study. 

I would also like to thank my chair of the supervisory committee, Prof. Dr. Fatimah Mohamed 

Arshad, for her invaluable guidance, encouragement and constructive criticisms throughout the 

study period, and for giving me total freedom to explore my research. Both her wisdom and 

knowledge have been invaluable to my academic maturation. I also truly appreciate her strong 

positive attitude and pragmatic outlook.   

I am also very grateful to Prof. Dr. Mad Nasir Shamsudin, from the Faculty of Agriculture, UPM 

and a member of my supervisory committee, for his advice, guidance, critical assessment and 

useful suggestions during the entire course of this study. My grateful appreciation also goes to 

Assoc. Prof. Dr. Zulkornain Yusop, from the Faculty of Economics and Management, UPM a 

member of the supervisory committee, for his advice and supervision.  

My heartfelt appreciation and gratitude also goes to the Prof. Dr. Mohammad Haji Alias, from 

Universiti Sains Islam Malaysia, Dr. Amna Awad, from Institute of Agricultural and Food Policy 

Studies, UPM and Prof. Dr. Jayapalan Kasipillai from Monash University, for their generous 

guidance and help during the entire length of my study in UPM. A special thank you is extended 



to my fellow doctoral students. Daily interaction with these talented people provided me with a 

great deal of inspiration. I would like to thank all of them for their friendship and support. 

Finally, I would like to acknowledge the unquestioning support of my family. I am forever 

grateful for my great husband, children and parents, and my deepest appreciation is given to 

them. Words are not adequate to express my gratitude to them.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



I certify that an Examination Committee met on November 11, 2010 to conduct the final 
examination of Shri Dewi a/p Applanaidu on her Doctor of Philosophy thesis entitled “Impact of 
Biodiesel Demand on the Malaysian Palm Oil Market” in accordance with Universiti Pertanian 
Malaysia (Higher Degree) Act 1980 and Universiti Pertanian Malaysia (Higher Degree) 
Regulations 1981. The Committee recommends that the candidate be awarded the relevant 
degree. Members of the Examination Committee are as follows: 

Khalid Abdul Rahim, Ph.D. 
Professor 
Faculty of Economics and Management 
Universiti Putra Malaysia 
(Chairman) 
 

Tirso B. Paris, Ph.D. 
Professor 
Department of Economics 
College of Economics and Management 
University of the Phillipines Cos Banos 
(External Examiner) 
 
 
Ahmad Zubaidi Baharumshah, Ph.D. 
Professor 
Faculty of Economics and Management 
Universiti Putra Malaysia 
(Internal Examiner) 
 
 
Zainal Abidin Mohamed, Ph.D 
Professor 
Faculty of Agriculture 
Universiti Putra Malaysia 
(Internal Examiner) 
 
 

__________________________ 
        

SHAMSUDDIN SULAIMAN, Ph.D. 
      Professor/Deputy Dean 
      School of Graduate Studies 
      Universiti Putra Malaysia 
 
      Date: 



This thesis was submitted to the Senate of Universiti Putra Malaysia and has been accepted as 
fulfilment of the requirements for the degree of Doctor of Philosophy. The members of the 
Supervisory Committee were as follows: 

 

 

 

Fatimah Mohamed Arshad, PhD 
Professor 
Faculty of Economics and Management 
Universiti Putra Malaysia 
(Chairman) 
 
 
 
Mad Nasir Shamsudin, PhD 
Professor 
Faculty of Agriculture 
Universiti Putra Malaysia 
(Member) 
 
 
 
Zulkornain Yusop, PhD 
Associate Professor  
Faculty of Economics and Management 
Universiti Putra Malaysia 
(Member) 

                                                                           __________________________  

 

HASANAH MOHD GHAZALI, PhD 
      Professor and Dean 
      School of Graduate Studies 
      Universiti Putra Malaysia 
 
      Date: 
 

 

 



DECLARATION 

 

I declare that this thesis is my original work except for quotations and citations which have been 
duly acknowledged. I also declare that it has not been previously and is not concurrently 
submitted for any other degree at Universiti Putra Malaysia or any other institutions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      _______________________________ 

 

      SHRI DEWI A/P APPLANAIDU  
 
      Date: 11 November 2010 
 

 



TABLE OF CONTENTS 
 

                    Page  
        
DEDICATION         i 
ABSTRACT          ii 
ABSTRAK          v 
ACKNOWLEDGEMENTS        viii 
APPROVAL          x 
DECLARATION         xii 
LIST OF FIGURES          xvi 
LIST OF TABLES                     xviii 
LIST OF ABBREVIATIONS       xx 
 
CHAPTER 

 
I INTRODUCTION 

1.1 General Background        1 
1.2 Problem Statement                   10 
1.3 Objectives           11 
1.4 Significance of the Study                 12 
1.5 Organization of the Study       13 

 
     II THE BIOFUEL MARKET 

2.1 Introduction         14 
2.2 Overview of World Energy Market      14 
2.3  Overview of World Biofuel Market      18 
 2.3.1 Overview of World Bioethanol (Ethanol-Ethyl Alcohol)  

          Market         20 
 2.3.2 Overview of World Biodiesel Market     22 
2.4 Yield, Viability and Break-even of Biofuel     24 
2.5 Biodiesel Industry in Malaysia     30 
 2.5.1 Energy Sector in Malaysia     30 
 2.5.2 Palm Oil Industry in Malaysia      33 
 2.5.3 Development of Biodiesel Industry    35 
              

      III LITERATURE REVIEW 
3.1       Introduction        46 
3.2       Theoretical Framework and Empirical Studies   46 

     3.2.1 Supply Model        50 
     3.2.2 Demand Function       66 
     3.2.3 Price Determination      80 
     3.2.4 Stock        86 

3.3     Review of Empirical Studies on the Biofuel Impacts    87 



           3.3.1 Impact on Agricultural Commodity Production and Acreage 92 
           3.3.2 Impact on the Demand of the Agricultural Commodities 94 
                      3.3.3 Impact on Agricultural Commodity Price   96 

     3.3.4 Impact on the Other Crops                   99 
 
IV METHODOLOGY 

4.1     Introduction         101 
4.2     Conceptual Framework       101 

4.2.1 Impact of Malaysian Biodiesel Demand on the  
Malaysian Palm Oil Industry     103   

 4.3      Structure of Palm Oil Market       107 
 4.4      Model Specification       110 
            4.4.1 Supply        111 
            4.4.2 Demand        118 
            4.4.3 Price        129 
            4.4.4 Closing Identities         132 
 4.5      Data Plotting        137 
 4.6      Estimation Procedure       137 
            4.6.1 Standard Unit Root Test      137 
            4.6.2 Simultaneity Test: Hausman Specification Test   141 
                       4.6.3 Simultaneous Equation Models     141 
 4.7      Econometric Simulation      144 
  4.7.1 Ex-post Simulation Validation and Counterfactual Analysis 146 
  4.7.2 Forecasting with the Model and Scenario Analysis  149 
 4.8 Data Sources of Variables       152 
 
V  RESULTS AND DISCUSSION 

5.1 Introduction        154  
5.2       Pre estimation Tests        155  

 5.2.1 Unit Root Test for Non-Stationarity                155               
5.2.2  Lag Length Selection         156                                          
5.2.3    Bound Test Results                                          157  
5.2.4  Simultaneity Test: Hausman Specification Test   158 
5.2.5   Model Identification (Rank and Order Condition)  159                                   

5.3 Model Estimation                                      160                                          
5.4 Model Validation       170 
5.5 Simulation Analysis       177 

5.5.1 Simulation Analysis of Changes in the World Crude  178 
Oil Prices                                                                  

5.5.2 Simulation Analysis of Changes in the Biodiesel  184 
Demand                                                                             

 
VI   SUMMARY, CONCLUSION AND POLICY IMPLICATIONS 
 
6.1 Summary and Conclusion             190 
6.2 Policy Implications        198 



6.3 Limitations of the Study and Suggestions for Further Research   201 
 
REFERENCES                                                                                                         203 

APPENDICES                    221 
BIODATA OF STUDENT         223   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


	IMPACT OF BIODIESEL DEMAND ON THE MALAYSIAN PALM OILMARKET
	DEDICATION
	ABSTRACT
	ABSTRAK
	ACKNOWLEDGEMENTS
	APPROVAL
	DECLARATION
	LIST OF FIGURES
	LIST OF TABLES
	LIST OF ABBREVIATIONS
	INTRODUCTION
	THE BIOFUEL MARKET
	LITERATURE REVIEW
	METHODOLOGY
	RESULTS AND DISCUSSION
	SUMMARY, CONCLUSION AND POLICY IMPLICATIONS
	REFERENCES
	APPENDICES
	BIODATA OF STUDENT



