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ABSTRACT  

Food security issue is getting more attention by world today. Although, Malaysia is a 

middle income country able to produce her own food, but there is still lack of food supply 

for domestic needs. She still has to import some food commodities including rice (staple 

food) to fulfill the demand of food. The increasing deficit between domestic demand and 

local production is expected to continue and this cause threat to food security to the 

country.  With these trends lurking, understanding the determinants of food security is 

important because it will help the policy makers keep abreast of the main variables for 

food security in Malaysia. This paper thus analyse the factors that affect the food security 

model in Malaysia during the period of 1982-2011. Based on theoretical principles and 

research experience, the analysis in this paper include food production index as food 

security proxy while the other variables include food prices, Malaysian population, CO2 

emission and foreign workers as important determinants of food security. The assessment 

of the impact of these factors is achieved using the Johansen Juselius Cointegration Test 

for long run model and Vector Error Correction Model approach (VECM) to check the 

adjustments of the cointegrated variables towards their equilibrium values.  These series 

are defined in logarithm. Preliminary investigation revealed that the series were found to 

be I (1) process at initial level while the series become I (0) after first differences. The 

trace statistics test shows that the series on the food prices, Malaysian population, CO2 

emissions and foreign workers are co-integrated each other. The results from Johansen 

test shows that all the variables are cointegrated each other and important determinants of 

food security in the long run. While, results from VECM shows only foreign worker is 

important determinant of food security in the short run. This model is a useful tool that 
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can guide the policy makers to develop more effective policies and strategies to improve 

food security level in the country. It could also provide a more quantitative means of 

assessing food security, and in particular to pinpoint specific variables that explain the 

highest effect to food security at the national level.  

Keywords: Determinants, Econometric analysis, Food security, VECM 
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ABSTRAK  

Isu keselamatan makanan semakin menjadi perhatian oleh dunia pada masa kini. 

Walaupun Malaysia merupakan sebuah negara berpendapatan pertengahan yang mampu 

menghasilkan makanannya sendiri, tetapi ia masih mengalami kekurangan bekalan 

makanan untuk keperluan tempatan. Malaysia masih perlu mengimport beberapa jenis 

makanan termasuklah beras (makanan ruji) untuk memenuhi permintaan terhadap 

makanan. Defisit yang semakin meningkat diantara permintaan dan pengeluaran 

tempatan dijangka akan berterusan dan ini menyebabkan ancaman kepada keselamatan 

makanan negara. Dengan menularnya trend ini, memahami penentu keselamatan 

makanan adalah penting kerana ia akan membantu pembuat dasar agar seiring dengan 

penyebab utama bagi keselamatan makanan di Malaysia. Dengan itu, kajian ini 

menganalisis faktor-faktor yang mempengaruhi model keselamatan makanan di Malaysia 

bagi tahun 1982 sehingga 2011. Berdasarkan kepada prinsip teoritikal dan kajian-kajian 

lepas, analisis di dalam kajian ini menggunakan indeks pengeluaran makanan sebagai 

proksi kepada keselamatan makanan, sementara pembolehubah lain yang digunakan ialah 

harga makanan, penduduk Malaysia, pembebasan karbon dioksida dan pekerja asing 

sebagai penentu penting kepada keselamatan makanan. Penilaian kepada kesan faktor-

faktor ini dicapai dengan menggunakan ujian cointegrasi Johansen Juselius  untuk model 

jangka panjang dan pendekatan ‘Vector Error Correction Model’ (VECM) untuk jangka 

pendek. Siri ini ditentukan dalam bentuk logaritma. Kajian awal menunjukkan bahawa 

siri ini mengalami proses I(1) pada tahap awal manakala menjadi I(0) selepas pembezaan 

pertama. Ujian statistik menunjukkan bahawa kesan siri pada harga makanan, penduduk 

Malaysia, pembebasan CO2 dan pekerja asing adalah berkointegrasi antara satu sama 
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lain. Keputusan daripada ujian Johansen menunjukkan semua pembolehubah adalah 

penentu penting kepada keselamatan makanan dalam jangka panjang. Manakala 

keputusan daripada pendekatan VECM menunjukkan hanya pekerja asing merupakan 

penentu penting kepada keselamatan makanan dalam jangka pendek. Model ini 

merupakan satu alat yang berguna yang boleh memberi panduan kepada pembuat polisi 

untuk mengembangkan lebih banyak polisi dan strategi yang berkesan untuk 

meningkatkan tahap keselamatan makanan di dalam Negara. Ia juga boleh menyediakan 

satu cara yang lebih kuantitatif dalam menilai keselamatan makanan, khususnya untuk 

menentukan pembolehubah-pembolehubah tertentu yang mdemberikan kesan yang paling 

tinggi kepada model keselamatan makanan di peringkat nasional.   

Keywords: Penentu-penentu, Analisis Ekonometrik, Keselamatan makanan, VECM 

 

 

 

 

 

 



vii 

 

ACKNOWLEDGEMENT 

Firstly, I would like to thank Allah for blessing me and giving me the time, health and 

ability to finish my whole thesis completely. 

My deepest gratitude goes to my supervisor, Dr. Shri Dewi A/P Applanaidu, Senior 

Lecturer College of Business, Universiti Utara Malaysia, who inspires the approach and 

give full encouragement, constructive critics and guidance to me. It really helps me to 

complete my whole thesis. I am also grateful to all of my lecturers in Universiti Utara 

Malaysia for everything they have taught me throughout my academic studies.  

The great appreciation goes to my beloved family. They have given endless 

encouragement and support to me in the proses of completing this thesis. Last but not 

least, I would like to thank everyone involved who has given inspirations and guidance 

whether directly or indirectly. Thank you. 

 

 

 

 

 

 



viii 

 

Table of Contents 

 

TITLE ……………………………………………………………………………………. i 

PERMISSION TO USE ...................................................................................................... ii 

ABSTRACT ....................................................................................................................... iii 

ABSTRAK .......................................................................................................................... v 

ACKNOWLEDGEMENT ................................................................................................ vii 

Table of Contents ............................................................................................................. viii 

List of Tables ................................................................................................................... xiii 

List of Figures .................................................................................................................. xiv 

List of Abbreviation/Notation/Glossary Of Term ............................................................. xv 

CHAPTER 1 ....................................................................................................................... 1 

INTRODUCTION .............................................................................................................. 1 

1.1 Introduction ............................................................................................................... 1 

1.2 Background of the Study .......................................................................................... 2 

1.3 Problem Statement .................................................................................................. 11 

1.4 Objectives of the Study ........................................................................................... 12 



ix 

 

1.5 Significance of the Study ........................................................................................ 13 

1.6 Scope and Limitation of the Study.......................................................................... 13 

1.7 Organization of the Study. ...................................................................................... 14 

CHAPTER 2 ..................................................................................................................... 15 

LITERATURE REVIEW ................................................................................................. 15 

2.1 Introduction ............................................................................................................. 15 

2.2 Theoretical Framework ........................................................................................... 15 

2.3 Empirical Framework ............................................................................................. 21 

2.3.1 Food Price ........................................................................................................ 21 

2.3.2 Population ........................................................................................................ 22 

2.3.3 Climate Change ................................................................................................ 23 

2.3.4 Foreign Worker ................................................................................................ 25 

2.3.5 Agriculture Land Used ..................................................................................... 26 

2.4 Conclusion .............................................................................................................. 26 

CHAPTER 3 ..................................................................................................................... 27 

DATA AND METHODOLOGY ...................................................................................... 27 

3.1 Introduction ............................................................................................................. 27 



x 

 

3.2 Conceptual Framework ........................................................................................... 27 

3.3 Data ......................................................................................................................... 29 

3.4 Model Specification ................................................................................................ 30 

3.5 Measurement of Variables ...................................................................................... 31 

3.5.1 Food Production Index ..................................................................................... 31 

3.5.2 Real Food Price Index ...................................................................................... 32 

3.5.3 Malaysia Population......................................................................................... 33 

3.5.4 Carbon Dioxide (CO2) Emissions ................................................................... 33 

3.5.5 Malaysia Foreign Workers ............................................................................... 34 

3.6 Econometric Procedures ......................................................................................... 34 

3.6.1 Unit Root Test .................................................................................................. 34 

3.6.2 Johansen Cointegration Test and Long Run Equilibrium ................................ 36 

3.6.3 Vector Error Correction Model (VECM) ........................................................ 37 

3.6.4 Diagnostic Tests ............................................................................................... 38 

CHAPTER 4 ..................................................................................................................... 41 

DATA ANALYSIS AND RESULTS ............................................................................... 41 

4.1 Introduction ............................................................................................................. 41 



xi 

 

4.2 Unit Root Test ......................................................................................................... 41 

4.3 Lag Selection .......................................................................................................... 43 

4.4 Co-integration Test and Long Run Equilibrium ..................................................... 44 

4.5 Short Run Dynamics – Vector Error Correction Model (VECM) .......................... 47 

4.5 Diagnostic Test ....................................................................................................... 49 

4.5.1 ARCH test ........................................................................................................ 50 

4.5.2 LM Test ............................................................................................................ 50 

4.5.3 Normality Test ................................................................................................. 51 

CHAPTER 5 ..................................................................................................................... 53 

CONCLUSION AND POLICY RECOMMENDATIONS .............................................. 53 

5.1 Conclusion .............................................................................................................. 53 

5.2 Policy Recommendations........................................................................................ 54 

References ..................................................................................................................... 57 

APPENDIX ....................................................................................................................... 61 

APPENDIX 1 .................................................................................................................... 61 

LAG ORDER SELECTION CRITERIA...................................................................... 61 

APPENDIX 2 .................................................................................................................... 62 



xii 

 

JOHANSEN COINTEGRATION TEST ...................................................................... 62 

APPENDIX 3 .................................................................................................................... 63 

NORMALIZED COINTEGRATING EQUATION ..................................................... 63 

APPENDIX 4 .................................................................................................................... 64 

VECTOR ERROR CORRECTION MODEL (VECM) ............................................... 64 

APPENDIX 5 .................................................................................................................... 65 

NORMALITY TEST .................................................................................................... 65 

LM TEST ...................................................................................................................... 65 

ARCH TEST ................................................................................................................. 65 

 

 



xiii 

 

List of Tables 

1. Table 1.1: Number of Foreign Worker by Sector, Malaysia, 2008-2012 6 

2. Table 1.2: Self-Sufficiency Level in Food Commodities, 2000-2010 8 

3. Table 1.3: Carbon dioxide (CO2) Emission in Selected Countries 

1990-2004         10 

4. Table 4.1: Unit Root Test for Augmented Dickey-Fuller (ADF)  42 

5. Table 4.2: Unit Root Test for Phillips-Perron (PP)    42 

6. Table 4.3: Vector Autoregression (VAR) Lag Order Selection Criteria 44 

7. Table 4.4: Results for Cointegration Test     45 

8. Table 4.5: Results for Estimated Cointegrating Equation   45 

9. Table 4.6: Results for Estimated Vector Error Correction Model (VECM) 48 

10.  Table 4.7: Autoregressive Conditional Heteroscedasticity (ARCH)  

Test for Heteroscedasticity       50 

11. Table 4.8: Lagrange Multiplier (LM) Test for Serial Correlation  50   

 

 



xiv 

 

List of Figures 

1. Figure 1.1: Malaysia Population from January 2004 until January 2014 

2. Figure 1.2: Malaysia Total Labour Forces for Year 1995 untill 2013(‘000) 

4 

5 

3. Figure 1.3: Imports, Exports and Balance of Malaysia Food for The Year 

1970 to 2010 (Rm Million) 

7 

4. Figure 1.4: Land Use for Agriculture for the Year 1981-2012 (sq.km) 9 

5. Figure 2.1: Level of Food Security 

6. Figure 3.1: Conceptual Framework 

19 

28 

7. Figure 4.1: Normality Test 51 

 

 

 

 



xv 

 

List of Abbreviation/Notation/Glossary Of Term 

FAO – Food and Agriculture Organization 

MOA – Ministry of Agriculture and Agro-Based Industry 

DJBM – Dasar Jaminan Bekalan Makanan 

NPK – Nitrogen, Phosphorus and Potassium 

DOS – Department of Statistics 

BERNAS – Padiberas National Berhad 

SSL – Self-Sufficiency Level 

USDA – United State Department of Agriculture 

UNDP – United Nation Development Programme 

GHG – Green House Gases 

CO2 – Carbon Dioxide 

IPCC – Intergovernmental Panel on Climate Change 

WTP – Willingness-to-Pay 

CVM – Contingent Valuation Method 

OLS – Ordinary Least Square 

ECCR – Ecumenical Council for Corporate Responsibility 

VECM – Vector Error Correction Model 

ARCH – Auto-Regressive Conditional Heteroscedasticity 

LM – Lagrange Multiplier 

ADF – Augmented Dickey-Fuller 

PP – Phillips-Perron 

KPSS – Kwiatkowski-Phillips-Schmidt-Shin 



xvi 

 

AIC – Akaike Criteria 

VAR – Vector Autoregressive 

FPE – Final Prediction Error 

SC – Schwarz Information Criterion 

HQ – Hannan-Quinn Information Criterion 

 

 

 

 



1 

 

CHAPTER 1 

INTRODUCTION 

1.1 Introduction 

Food is important in human being’s life. It is essential for a nation to have sufficient food 

in terms of quality and quantity for all people to continue its development. Lack of food 

in the long term with rapidly growing population will cause hunger and starvation that 

may cause death.  

Since the World Food Conference in 1974, food security concept was introduced due to 

food crises and major famines in the world. This concept was evolved, developed, and 

diversified by the academic community and politics. There are several developed 

definitions of food security considering the original view point of food security problems. 

The international organizations and researchers defined it in different ways without much 

change in the basic concept.  

According to the Food and Agriculture Organization (FAO) 2002, food security exist 

when all people, at all time, have physical and economic access to sufficient, safe and 

nutritious food that meet their dietary needs and food preferences for an active and 

healthy lifestyle. Thus food insecurity defined as exists when people do not have 

adequate physical, social or economic access to food. They also state that there are four 

components of food security such as food availability, accessibility, utilization and 

stability. Food availability addresses the supply side of food security and is determined 

by the level of food production, stocks levels, net food trade (exports minus imports) and 
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