
v 

 

CONTENTS 
 

Page 
COVER i 
STATEMENT iii 
ACKNOWLEDGEMENT iv 
CONTENTS v 
LIST OF TABLES vii 
LIST OF FIGURES viii 
INTISARI  ix 
ABSTRACT x 
  
I. INTRODUCTION 1 
 1. Background and Rationale 1 
 2. Research Problems 4 
 3. Research Objectives 5 
 4. Research Signifance 5 
   
II. LITERATURE STUDY 6 
 1. Empirical Studies 6 
 1.1. GHG Emissions in Oil Palm Plantations 6 
 1.2. Expansion of Oil Palm Plantations 7 
 1.3. The Usage of Synthetic Fertilizer in Oil Palm Plantations 8 
 1.4. Roundtable on Sustainable Palm Oil  9 
 1.5. Environmental Kuznets Curve 10 
 2. Theories 11 
 2.1. Environmental Economics 11 
 2.1.1. The Efficient Level of Emissions 13 
 2.1.2. Cost-effectiveness to Reduce GHG Emission 14 
 2.2. The Environmental Kuznets Curve 15 
 2.3. Panel Data 17 
 2.4. Autoregressive Distributed Lag 19 
 3. Conceptual Framework 19 
 4. Hypothesis 21 
   
III. RESEARCH METHODS 22 
 1. Basic Method 22 
 2. Study Site 22 
 3. Data Source and Type 23 
 4. Definitions and Measurements of Variables 23 
 5. Scope and Limitations 24 
 6. Data Analysis Method 25 
 6.1. The Trends of GHG Emissions from Oil Palm Plantations 25 
 6.2. The Determinant Factors of the GHG Emissions from Oil 

Palm Plantations and the Impact of RSPO’s Establishment 
to the GHG Emissions 

26 

 6.3. The Relationship between GHG Emissions from Oil Palm 
Plantations and the Value of Oil Palm Production  

30 

   
IV. OVERVIEW OF THE OIL PALM INDUSTRY 32 
 1. The Area of Harvested Oil Palm Fruit and the Rate of Applied 

Nitrogen Fertilizer in Plantations 
32 

RSPO and the Greenhouse Gas Emission in Major Palm Oil Producers
YAHYA SHAFIYUDDIN H, Arini Wahyu Utami, Ph.D; Dr. Jangkung Handoyo Mulyo, M. Ec.
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



vi 
 

 2. The Production and the Value of Production of Oil Palm Fruit 33 
   
V. RESULTS AND DISCUSSION 36 
 1. Results  36 
 1.1. The Trends of GHG Emissions from Oil Palm Plantations 36 
 1.2. The Determinant Factors of the GHG Emissions from Oil 

Palm Plantations and the Impact of RSPO’s Establishment 
to the GHG Emissions 

40 

 1.3. The Relationship between GHG Emission from Oil Palm 
Plantations and the Value of Oil Palm Production 

41 

 1.3.1. Unit Root Test for Stationarity  41 
 1.3.2. Optimum Lag Length and Bound Test 42 
 1.3.3. ARDL Model 42 
 1.3.4. Diagnostic and Stability Test 45 
 2. Discussion 46 
 2.1. GHG Emissions Tend to Increase 46 
 2.2. Determinant Factors of GHG Emissions 47 
 2.3. RSPO is Associated with the Reduction in the number of 

GHG Emissions 
50 

 2.4. Indonesia has the Highest Contribution to the GHG 
Emissions 

52 

 2.5. The Exisctence of EKC in Indonesia, Malaysia, and Thailand 52 
 2.6. The Value of GHG Emission is Greater than the Value of Oil 

Palm Production 
53 

 2.7. Limitation of the Study 54 
   
VI. CONCLUSION 55 
 1. Conclusion 55 
 2. Suggestions 55 
   
REFERENCES 57 
APPENDICES 62 

 

 

 

 

 

 

 

 

 

 

 

 

RSPO and the Greenhouse Gas Emission in Major Palm Oil Producers
YAHYA SHAFIYUDDIN H, Arini Wahyu Utami, Ph.D; Dr. Jangkung Handoyo Mulyo, M. Ec.
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



vii 
 

LIST OF TABLES 
 

Page 
Table 2.1. The Global Warming Potential (GWP) of GHGs  6 
   
Table 2.2. Major greenhouse gases 15 
   
Table 2.3. The expected sign for hypothesis 1 21 
   
Table 2.4. The expected sign for hypothesis 2 21 
   
Table 2.5. The expected sign for hypothesis 3 21 
   
Table 5.1. Results of the trend analysis of GHG emissions from oil palm 

plantations in each country 
36 

   
Table 5.2. Results of the panel data analysis of GHG emissions from oil 

palm plantations in Indonesia, Malaysia, and Thailand 
39 

   
Table 5.3. Results of the analysis of GHG emission’s determining 

factors 
41 

   
Table 5.4. Results of the ADF test using SC criterion 42 
   
Table 5.5. Results on long-run estimation 43 
   
Table 5.6. Results on shor-run estimation 44 
   
Table 5.7. Summary of the diagnostic test 45 
   
Table 5.8. The turning point for each ARDL model 53 
   
Table 5.9. Comparison between value of production and monetized 

GHG emissions from oil palm plantations 
54 

 

 

 

 

 

 

 

 

 

 

RSPO and the Greenhouse Gas Emission in Major Palm Oil Producers
YAHYA SHAFIYUDDIN H, Arini Wahyu Utami, Ph.D; Dr. Jangkung Handoyo Mulyo, M. Ec.
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



viii 
 

LIST OF FIGURES 
 

Page 
Figure 1.1. Global Vegetable Oils Consumption by Oil Type 1 
   
Figure 1.2. Top Five Largest Palm Oil Producer in 2020 2 
   
Figure 1.3. Global GHG Emission by Economic Sector in 2010 3 
   
Figure 2.1. Relationship betweeen Economy and Environment 13 
   
Figure 2.2. The Efficient Level of Emissions 14 
   
Figure 2.3. The Environmental Kuznets Curve 16 
   
Figure 2.4. Conceptual Framework of the Study 20 
   
Figure 4.1. The Area of Harvested Oil Palm Fruit 33 
   
Figure 4.2. The Rate of Applied Nitrogen Fertilizer during Oil Palm 

Cultivation Process 
33 

   
Figure 4.3. The Oil Palm Fruit Production 34 
   
Figure 4.4. The Value of Oil Palm Fruit Production 35 
   
Figure 5.1. GHG Emissions from Oil Palm Plantations in Indonesia 37 
   
Figure 5.2. GHG Emissions from Oil Palm Plantations in Malaysia 38 
   
Figure 5.3. GHG Emissions from Oil Palm Plantations in Thailand 39 

   

Figure 5.4. Results of CUSUM and CUSUMSQ Residual Test for 
Indonesia 

45 

   

Figure 5.5. Results of CUSUM and CUSUMSQ Residual Test for 
Malaysia 

46 

   

Figure 5.6. Results of CUSUM and CUSUMSQ Residual Test for 
Thailand 

46 

 

 

 

 

 

 

 

RSPO and the Greenhouse Gas Emission in Major Palm Oil Producers
YAHYA SHAFIYUDDIN H, Arini Wahyu Utami, Ph.D; Dr. Jangkung Handoyo Mulyo, M. Ec.
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/


