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ABSTRACT 

The Pollution Haven Hypothesis (PHH) claims that because of international trade, developing 
countries have been specializing and exporting pollution-intensive goods to advanced 
countries. This study examines the PHH claim for trade between the six Association of South 
East Asian Nations (ASEAN) countries and two advanced countries (the USA, Japan) in 
Environmental Kuznets Curve (EKC) framework for the period 1989-2014. The Fully 
Modified Ordinary Least Square (FMLOS) panel co-integration approach has been employed 
to estimate the coefficients of the EKC model. The results reveal that the EKC does exist in the 
ASEAN countries and Singapore is the only country that has crossed the peak turning point 
income level of the EKC. This result implies that economic growth without any environment 
policy brings more CO2 emission in the ASEAN region. When the effect of exports of 
pollution-intensive goods is controlled, turning point of the EKC arrives earlier. It implies that 
production and export of pollution-intensive goods has increased the environmental cost of 
economic growth in the ASEAN countries. The conclusion remains same in the model where 
exports of pollution-intensive goods are taken as an interaction term with income. The positive 
significant coefficients on FDI in all models indicate that FDI also contributes to the increase 
in CO2 emissions. It is therefore, concluded that world pollution cannot be curtailed unless 
advanced countries reduce the consumption of pollution-intensive goods. It is a necessary 
condition for the existence of the world EKC that income elasticity for the demand of pollution­
intensive products must fall as income increases. Changes in technologies and taste and 
preferences of consumers in developed world are required to reduce global pollution. An 
integrated well devised global programme is imperative to tackle the alarming issue of the 
global warming and advanced countries should lead this programme. 

Keywords: pollution haven hypothesis, CO2 emissions, environmental Kuznets curve, 
pollution-intensive goods, ASEAN, FMOLS 
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ABSTRAK 

Hipotesis Pencemaran Haven (PHH) mendakwa bahawa perdagangan antarabangsa 
mendorong negara-negara membangun mengkhusus dan mengeksport barangan intensif­
pencemaran ke negara-negara maju. Kajian ini meneliti dakwaan PHH dalam kerangka Keluk 
Alam Sekitar Kuznets (EKC) untuk perdagangan enam negara Persatuan Negara Negara Asia 
Tenggara( ASEAN) dan negara maju (Amerika Syarikat, Jepun) bagi tempoh 1989-2014. 
Kaedah integrasi panel Fully Modified Ordinary Least Square (FMLOS) telah digunakan untuk 
membuat anggaran kecekapan bersama model tersebut. Menurut hasil kajian, EKC tidak wujud 
dalam negara ASEAN dan Singapura merupakan satu-satunya negara yang melepasi tahap 
pendapatan EKC. Keadaan ini menandakan pertumbuhan ekonomi tanpa sebarang ukuran 
dasar akan mendatangkan lebih banyak pelepasan Gas Rumah Hijau (GHG) dalam negara 
negara ASEAN. Apabila kesan eksport bahan pencemaran intensif dikawal, titik perubahan 
EKC akan tiba lebih awal. Hal ini menandakan pengeluaran dan eksport barangan intensif­
pencemaran telah melambatkan titik perubahan EKC dan meningkatkan kos pertumbuhan 
ekonomi alam sekitar. Kesimpulannya kekal sama dalam model di rnana pengeksportan 
barangan intensif-pencemaran diambil secara interaktif dengan pendapatan. Koefisien positif 
yang signifikan terhadap FDI dalam semua model menunjukkan FDI juga menyumbang 
kepada pelepasan GHG. Hasil yang sarna dilihat dalam kes pengeksportan barangan intensif­
pencemaran ke Amerika Syarikat. Oleh yang demikian, dapat disimpulkan bahawa pencemaran 
dunia tidak dapat dik:urangkan melainkan negara-negara maju mengurangkan tahap 
penggunaan yang tinggi. Dunia perlu peka dengan kewujudan EKC bahawa keanjalan 
pendapatan terhadap permintaan produk intensif-pencemaran perlu menurun apabila terdapat 
peningkatan pendapatan. Perubahan beban bukanlah penyelesaian. Sebuah program global 
bersepadu yang baik diperlukan untuk menangani masalah pernanasan global dan negera­
negara maju harus memimpin program tersebut. 

Kata kunci: Hipotesis Pencemaran Haven, pengeluaran CO2, Keluk Alam Sekitar Kuznets, 
barangan intensif-pencemaran, ASEAN, FMOLS 

Vl 



ACKNOWLEDGMENT 

In the name of Allah, the most kind and merciful. 0 "Allah let your blessings come upon 
Muhammad (PBUH) and his family ever and ever". Truly you are praiseworthy and glorious 
ameen. I thank my Allah almighty for his countless blessings Alhamdulillah. 

First, it is my privilege to express my deepest gratitude to my advisors Prof. K Kuperan 
Viswanathan and Prof. Mohd Zaini Abdul Karim for the continuous support of my PhD study 
and related research, for their patience, motivation and immense knowledge. Their guidance 
helped me all the time of research and writing of this thesis. I could not have imagined having 
a better advisors and mentors for my PhD study. 

Besides my advisors, I would like to thank the rest of my thesis committee: Prof. Roslan Abdul 
Hakim, Prof. Jamal and Prof. Khalid for their insightful comments and encouragement and also 
for the hard questions that incanted me to widen my research from various perspectives. 

I would love to acknowledge my father Mohamad LatifNasim and mother Mumtaz Akthar for 
their encouragement and support throughout the thesis. I would also pay my heartfelt 
appreciation and acknowledgement to my beloved husband Dr. Abid Rashid, and my adorable 
daughters Momina and Fatima for their spiritual sport, understanding and patience throughout 
this journey. Last but not the least, my sincere thanks to my siblings Razzaq Gill, Mohsin Latif 
Gill, Humaira, Sumaira, Sobia and Sania for their prayers and love. Also special thanks to OYA 
for providing me with congenial environment for learning and writing this thesis. 

vu 



TABLE OF CONTENTS 

CERTIFICATION OF THE STUDY 
PERMISSION TO USE 
ABSTRACT 
ABSTRAK 
ACKNOWLEDGMENT 
TABLE OF CONTENTS 
LIST OF FIGURES 
LIST OFT ABLES 

CHAPTER ONE INTRODUCTION 
1.1 Background of the Pollution Haven Hypothesis (PHH) 
1.2 Some Examples of the PHH 
1.3 Difference Between the PHH and the Pollution Haven effect 
1.4 Arguments against the PHH 
1.5 Environmental Kuznets Curve (EKC) and the PHH 
1.6 Trade and the Environment 
1.7 Trade and Environment in ASEAN Countries 
1.8 Problem Statement 
1.9 General Research Question 
1.10 Specific Research Question 
1.11 General Objectives of the study 
1.12 Specific objectives of the study 
1.13 Contribution of the Study 
1.14 Scope of the Study 
1.15 Significance of the Study 
1.16 Conclusion of the Chapter 

CHAPTER TWO LITERATURE REVIEW 
2.1 Introduction 
2.2 The PHH and Environment Regulation 
2.3 The PHH and International Trade 
2.4 The PHH and FDI 
2.5 Empirical Review of the EKC 
2.6 Summary 
2. 7 Conclusion 

CHAPTER THREE RESEARCH METHODOLOGY 
3 .1 Introduction 
3.2 Model 
3.3 Justification of the Variables 

3 .3 .1 Pollution 
3.3.2 Income 
3.3.3 Exports of Pollution Intensive Goods 
3.3.4 Control variables 

3.4 Data 
3.5 Method of Analysis 

iii 
iv 

V 

vi 
vii 

viii 
X 

xi 

1 
1 
5 
8 
9 

12 
15 
16 
18 
21 
21 
21 
22 
22 
23 
23 
24 

25 
25 
25 
31 
42 
53 
66 
67 

69 
69 
69 
75 
76 
76 
77 
77 
78 
79 



3.5.1 Panel Data Analysis 79 
3.5.2 Panel Unit Roots 79 
3.5.3 Panel Cointegration Tests 82 
3.5.4 Panel Fully Modified Ordinary Least Square Estimation (FMOLS) 89 

3.6 Conclusion of the Chapter 91 

CHAPTER FOUR RESULTS AND DISCUSSION 92 
4.1 Introduction 92 
4.2 Results and Discussion of the First Analysis 92 

4.2.1- Descriptive Statistics 93 
4.2.2 Correlation Statistics 94 
4.2.3 Unit Roots Test 95 
4.2.4 Cointegration Tests 96 
4.2.5 The FMOLS Long Run Estimates 99 
4.2.6 The Results of Wald Test of Coefficient Restriction 104 

4.3 Results and Discussions of the Second Analysis 106 
4.3.1 Descriptive statistics 106 
4.3.2 Correlation Analysis 107 
4.3.2 Panel Unit Root Tests 108 
4.3.3 Panel Cointegration Test 108 
4.3.4 The FMOLS Long Run Estimates 112 

4.4 Conclusion of the Chapter 116 

CHAPTER FIVE CONCLUSION AND RECOMMENDATIONS 118 
5.1 Introduction 118 
5.2 Recap of the Study 118 
5.3 Policy Recommendations 122 
5.4 Limitations of the Study 127 
5.5 Suggestions for Further Research 128 
5.6 Conclusion of the Chapter 129 

REFERENCES 130 

lX 



Figure 1. l 

Figure. 1.2 

Figure. 3.1 

Figure 3.2 

Figure 3.3 

Figure 3.4 

LIST OF FIGURES 

EKC Relationships between Income and Environment 

CO2 emissions in the ASEAN, l 980-2014 

EKC Model 

The PHH and EKC 

Impact of export of pollut ion-intensive exports from ASEAN to 

Japan on the EKC 

The PHH and the EKC 

13 

18 

70 

71 

73 

74 

Figure 3.5 Impact of export of pollution-intensive exports from ASEAN to 75 

USA on the EKC 

X 



LIST OF TABLES 

Table I.I Trade as% of GDP of the ASEAN Region 17 

Table 4.1 Descriptive Statistics 92 

Table 4.2 Correlation Analysis 93 

Table 4.3 Results of Panel Unit Root Tests 94 

Table 4.4 Results of Panel Co-Integration Tests Equation (3.2) 96 

Table 4.5 Results of Panel Co-Integration Tests Equation (3.3) 97 

Table 4.6 Results of Panel Co-Integration Tests Equation (3.5) 98 

Table 4.7 Estimation Results of Pooled FMOLS 99 

Table 4.8 Wald Test of Restrictions 103 

Table 4.9 Descriptive Statistics 106 

Table 4.10 Correlation Analysis 106 

Table 4.1 1 Results of Panel Unit Root Tests 107 

Table 4.12 Results of Panel Co-Integration Tests Equation (3.2) 108 

Table 4.13 Results of Panel Co-Integration Tests Equation (3.7) 109 

Table 4.1 4 Results of Panel Co-Integration Tests Equation (3.8) 110 

Table 4.15 Estimation Results of Pooled FMOLS 111 

Table 4.16 Wald Test of Restrictions 114 

XI 



CHAPTER ONE 

INTRODUCTION 

The first Chapter has 15 sections. Section l. l states the background of the Pollution Haven 

Hypothesis (PHH) and Section 1.2 describes some examples of the PHH. Section 1.3 explains 

the difference between the PHH and the Pollution Haven Effect while, Section 1.4 reveals 

arguments against the PHH. Section 1.5 describes the Environmental Kuznets Curve(EKC) and 

the PHH. Section 1.6 and 1.7 explains the trade and environment situation in the Association 

of South East Asian (ASEAN) countries and section 1.8 details the problem statement. The 

general and specific research questions have been described in Section 1.9 and Section I. I 0 

respectively. Section 1.1 I describes the general objectives of the study while, Section I. I 2 

describes the key objectives of the study. Contribution of the study has been detailed in section 

1.13. The scope of the study has been described in Section 1.14 and Section 1.15 finally 

concludes the significance of the study. Lastly, Section l.16 concludes the chapter. 

1.1 Background of the Pollution Haven Hypothesis (PHH) 

Since I 970s, the issues related to international trade and environment have been extensively 

debated. The impact of international trade on environment and environment on international 

trade have been the focus of the debate. This debate started in l 970's and became intense in 

1990's when trade openness was expanded by different organizations like North American Free 

Trade Agreement (NAFTA), United Nations Conference on Environment and Development 

(UNCED), Uruguay Round of the General Agreement on Tariffs and Trade (GA TI) and World 

Trade Organization (WTO). The trade agreements in the I 990s like NAFTA, UNCED and 

GA TT included environment considerations in their main documents. The Environmental 
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