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(7)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 



(8)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 
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(14)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 



(15)Review of Trade Agreements (1999) of the USA also  included environmental considerations 
 in its trade negations. 


The  worldwide distribution of  industrial  pollution  then became an  important subject  in  the 
 literature  of environmental  economics. The economists, the  researchers, the industrial  and 
 political groups become worried about the  impact of  international trade  on the environment 
 Ederington (2007); (Stonehouse, 2000).  Two contradictory views emerged that  time about 
 trade  and  environment  link and offered opposite  theoretical  explanation  with the  same 
 dynamics. The one extreme was the Pollution Haven  Hypothesis (PHH) and  other  was the 
 Porter Hypothesis (PH). 


The  Porter  hypothesis  by  (Porter & Van der Linde,  1995) argued that  most  stringent 
 environmental  regulations in  home country induce the induction of more clean and efficient 
 technologies. These clean  and efficient technologies reduce the marginal  cost and  raise the 
 productivity of the firms resultantly, the firms become more competitive. 


While, the PHH was first postulated by Copeland and Taylor (1994) in  the context of North-
South trade  under  NAFTA. It was the  first  research study that  links  the environmental 
regulation stringency and trade patterns with the level of pollution in a country. Under NAFT A 
the firms operating in  highly  regulated countries  like the  USA and Canada came  in  direct 
competition with the firms operating in poor countries that have lax environmental standards 
like  Mexico.  Copeland  and  Taylor  (1994)  predicted  that  NAFTA  would  become  an 
environmental disaster for Mexico and job disaster for  the USA. They further submitted  that 
under the  trade  liberalization, the firms  that  produce pollution-intensive  goods1 would  move 



(16)from  rich countries that  have strict environmental  regulations to those  developing countries 
 that have comparatively weak environmental  regula6ons. Therefore, in  open and liberalized 
 trade, the developing  countries  would become  pollution  haven  for  the  pollution-intensive 
 industries of the  advanced  countries.  The  PHH  predicted an  environmental  disaster  in 
 developing countries that would specialize and export pollution-intensive goods in  free  trade 
 regime. 


According to the PHH, the  differences in environmental regulations between developing and 
 developed countries cause the developing countries to specialize in the most pollution-intensive 
 industries. The price of environmental resources2 in the developing countries is far lower than 
 the developed countries.  Resultantly,  they possess a comparative advantage in  the production 
 of most pollution-intensive industries. The developing countries therefore, tend to specialize, 
 and export pollution-intensive goods while, developed countries tend  to specialize and export 
 clean goods3• Consequently, the developing countries have become the pollution haven for the 
 pollution intensive  industries of the advanced  countries.  The PHH supports  the believe that 
 developed  countries are on  the downward slope of the EKC because they have exported  the 
 pollution-intensive production process to developing countries. 


The PHH implies that free trade would  lead the pollution-intensive production process to poor 
 developing countries.  Moreover, it also implies the unrestricted extraction of natural resources 


2 "Environmental resources can be  defined  as elements of the  human environment and  include both  natural and 
built  resources. Three  major  categories of resources  are socioeconomic, cultural  and  natural.  Socioeconomic 
Resources refer to people, homes, communities, farms and farmland, community facilities (parks, recreation areas, 
emergency services, educational and religious facilities, cemeteries; water and sewer services), businesses, jobs, 
and economic conditions.  Cultural Resources are historic properties or archaeological sites that have a significant 
place  in  history.  These  include  buildings, structures (bridges, dams, towers), sites (battlegrounds, landscapes, 
archaeological sites). objects (fountains. monuments.  signs) or districts, generally 50 years old or older,  that are 



(17)from developing countries by the Multinational Corporations (MN Cs). These MNCs are mostly 
 engaged in  the  production of timber,  petroleum  products and  some  other  forests  resources 
 (Aliyu, 2005). 


The critics of trade liberalization also submitted that weak environment standards had been the 
 major cause of the concentration of pollution-intensive industries in developing countries. They 
 further claimed  that  the consumers  of developed  world had  been  enjoying  the  pollution-
 intensive goods  at lower prices  owing to the under-pricing of environmental  resources  in 
 developing countries. Asghari and Mohamadi (2016) explained three underlying reasons of the 
 specialization  of the developing countries in  pollution-intensive goods. First,  the  cost  of 
 monitoring  the environmental  regulations and  standards  is relatively  high  in  developing 
 countries as  compare  to advanced  countries.  This  is  because  developing countries  lack 
 institutional  frame-work,  technical  skills  and  clearly  defined  property  rights  about  the 
 environmental resources that are the prerequisite of effective environmental governance. 


Secondly, as environment being a nonnal good is  demanded at higher income level therefore, 
 developed countries with higher income level have larger demand of environmental goods like 
 clean  water and clean air. While developing countries with  low-income  focus on income and 
 employment  generation.  Finally,  growth  in  developed  countries  implies  a  shift  from 
 manufacturing to services and to high tech sectors that result in  low pollution  intensity. While, 
 growth  in  developing  countries  implies  a shift from  agriculture to  industrialization  and to 
 urbanization. It leads to huge investment in urban infrastructure and high pollution intensity. 


Since, 1990s the  PHH has become  the  centre of the debate on the  environmental  impact  of 
international  trade  (Taylor,  2004).  This  debate  has  become increasingly  important  as  global 



(18)production chain has reshaped the patterns of international trade. The empirical support to the 
 PHH  is  mixed  as  (Jaffe et al.,  1995;  Tobey, 1990) did  not find any  evidence to  claim  that 
 stringency of environmental regulation of a  country had any impact on the trade of pollution-
 intensive goods. On the contrary,  Mani  and Wheeler ( I 998) found  a  temporary evidence  in 
 favour of the PHH. Cole (2004)  also found that  pollution-intensive industries grew at rapid 
 speed in  developing  countries in  the periods when  environmental  regulations in the OECD 
 countries had been  very stringent. Similarly,  Frankel and Rose (2005a) also  found  a  support 
 for the PHH  from a  city-level study of SO2  concentrations similarly,  Cole and Elliott (2005) 
 also supported these results. 


1.2  Some Examples of the PHH

Some research studies also provided empirical examples of the PHH hypothesis. As Shui and 
 Harriss (2006) noted that embodied carbon emission  in the exports of China to the USA has 
 increased from  213 million tons in  1997 to 497 million tons in 2003. Davis and Caldeira (20 I 0) 
 calculated consumption-based global CO2 emission. They found that 23 per cent of global CO2 
 emission in 2004 was internationally traded. This was mainly due to the export of primary and 
 secondary goods from emerging markets to developed countries. They further revealed that 30 
 per cent of consumption-based CO2 emissions in these developed countries were from  imported 
 goods. They also  calculated that net import of COi emission  of many European countries is 
 around 4 tons CO2 emission per person in 2004. 


Du et al. (20 I I) also  found that embodied CO2 emission in the export of China to the USA has 
increased from 408.49 million tons  in 2002 to 812.01 million tons in 2007. Similarly, Peters et 
al. (2011) developed a trade-related global COi emissions database for 57  sectors and 113 



(19)period 1990 to 2008 while in the  same period CO2 emissions in developing  countries have 
 doubled. CO2 emissions from internationally traded goods have  increased 20 to 26 per cent of 
 global  CO2 emissions in the  same  period  and  consumption-based  emission  in developed 
 countries also have  increased. The net emission transfer via  traded goods from  developing to 
 developed countries has increased from 0.4 Gt CO2  in 1990 to 1.6 in 2008. 


According to Lin et al.(2014) "36% of anthropogenic sulphur dioxide, 27% of nitrogen oxides, 
 22% of carbon monoxide and  17% of the black carbon emitted  in China were associated with 
 the  production  of goods  for  foreign  consumers.  For each of these pollutants,  about  21 %  of 
 export-related Chinese emissions were attributed to China-to-US export". 


Kanemoto et al. (2014) also concluded that consumption of pollution-intensive goods should 
 be curbed especially in  advanced countries.  From  the analysis of 187 countries for the period 
 I 970 to 20 l 2, they found that international trade has undermined the emissions control targets 
 set  by individual  countries.  Moreover,  they  also  highlighted  that  despite  the  aggressive 
 legislation in advanced countries the global pollution is still on the rise because these countries 
 have shifted the burden. 


Moreover, by examining the global nitrogen footprint in 188 countries Oita et al.(2016) found 
 that 25 per cent of global  nitrogen footprint was from the  internationally traded commodities. 


The  exporters  of these commodities  have  been from  developing  countries  whereas,  net 
importers of these commodities have been developed countries. Oita et al.  (20 I 6), therefore, 
concluded  that  nitrogen  pollution  in  developing countries  has been primarily driven  by  the 
demand of these products from wealthy countries. 



(20)Zhao et al. (2016)  investigated the main driving factors behind the embodied CO2 emission 
 in US-China trade using the time 1995 to 2009. The results showed that export share of final 
 product and foreign demand were the main driving factors.  The sectoral level analysis revealed 
 that machinery, textile products and transport and electrical equipment that are exported to the 
 USA were the main contributors of the local pollution. 


O'Sullivan (2017) also reported that globalization  of goods  and services have shifted the 
 hannfu I effects of some production activities from consurn ing societies to producing societies. 


He cited the  example of the toy industry. Toys that are sold in the  USA  and  Western  Europe 
 are manufactured in China, displacing the pollution that otherwise has been released in Western 


Europe and  the USA. He  therefore, claimed that advanced  nations  have  been effectively 
 outsourcing  the environmental  damages  that come from  the production of such type of 
 products.  Fu11hermore, Zhang et al. (2017) stated that 762400 worldwide deaths were linked 
 to the consumption of goods and services that were  produced  in another region. They further 
 highlighted that high mass consumption  in the  USA and the Western Europe were  related to 


I 08600 premature deaths in  the China. 


In  addition, Maclean (2017) reported that t world's chocolate industry is driving deforestation 
on  a  devastating scale in  West Africa.  The  Cocoa  traders who sell coca to  Mars,  Nestle, 
Mondelez and other big brands buy beans grown  illegally  inside protected  areas  in the Ivory 
Coast, where rainforest cover  has been  reduced by more than 80%  since  1960. Up to 70% of 
the world's cocoa is produced by 2 million  farmers  in  a  belt that stretches from  Sierra Leone 
to  Cameroon, however, fvory Coast  and  Ghana  are the giants, the world's  first and second 
biggest producers. They are also the biggest victims of deforestation. Ivory Coast is losing its 



(21)rainforest once, it was one quarter. The ballooning global demand  for chocolate means that if 
 nothing is done, by 2030 there will  be no tropical forest left in  Africa. 


" 


Randerson (2017) reported a report by  Prof Richard Norgaard (an ecological economist at the 
 University of California, Berkeley) that is the  systematic analysis of the ecological damages 
 caused by rich countries to developing countries. According to the report, "The environmental 
 damage caused to developing nations by the world's richest countries amounts to more than the 
 entire third world debt of $1.8 trillion. The study found  that there are huge disparities in  the 
 ecological  footprint4 inflicted by rich  and poor countries on the  rest of the world because of 
 differences in consumption. The authors say that the west's high living standards are maintained 
 in  part  through  the  huge  unrecognised ecological debts 5 it has  built  up  with  developing 
 countries". 


1.3  Difference Between the PHH and the Pollution Haven effect

The  pollution  haven  effect  predicts  that  foreign  direct  investment  (FOi)  responds  to 
 environmental regulation  by  moving from  the countries  with stringent regulations  to  those 
 countries that have lax environmental regulations. Previous literature  has sometimes failed  to 
 adequately distinguish between the  pollution haven hypothesis and the pollution haven effect 


4 "The ecological  footprint  is  a  resource accounting tool  that measures how much  biologically productive land 
 and  sea  is  used by a given population  or activity  and  compares  this  to  how much land and sea  is available. 


Productive land and sea areas support human demands for food, fibre, timber, energy, and space for infrastructure. 


These areas also absorb the waste products from the human economy. The Ecological Footprint measures the sum 
 of these  areas, wherever  they physically occur on  the  planet. The  Ecological Footprint is used  widely as  a 
 management  and  communication  tool  by  governments,  businesses,  educational  institutions,  and  non-
 governmental organizations". 


5 "Ecological  debt is  the  level  of resource consumption and waste discharge by a  population in excess of 
locally sustainable natural production and capacity. The term has been used since 1992 by some environmental 
organizations from  the South. It refers to the environmental  liabilities of Northern countries for the excessive 
per capita production of greenhouse gases, the ecological debt is manifested in the destruction of the environment 
and associated climate change that North has created and has made possible through the process of modernization 
and capitalism". 



(22)(Taylor, 2004). The pollution haven hypothesis predicts that removal of trade barriers between 
 high-income  and  low-income  countries results in  pollution-intensive  production  moving  to 
 low-income countries with relatively lax environmental regulation. A  necessary condition  for 
 the pollution  haven  hypothesis is a  strong pollution  haven  effect. The pollution  haven effect 
 may  be triggered by  changes  in  either  home  country  or host  country  regulation.  Existing 
 literature focuses on the host country effects, while the effect of home country environmental 
 regulation on FOi has been virtually ignored. 


1.4  Arguments against the  PHH

Nevertheless, Dinda (2004) rejected the PHH stance. He submitted that the polluting industries 
 that tend  to  locate  in  the developing countries,  would also raise the income  levels of the  host 
 country.  Resultantly,  these  host  countries  would  also  start  imposing  the  stringent 
 environmental  regulations.  Therefore,  sooner  or  later  there  would  be  no  country  where 
 polluting  industries  can  be  relocated  and  all countries would  be on  same playing  level. 


Furthermore, there are also other arguments against the theory, assumptions and implications 
 of the  PHH. These arguments are as follows; 


a)  It  is argued that firms while shifting to a country that has lax environmental regulations, 
 also consider that pollution reduces the productivity of the labour force  that may raise 
 the labour cost of the firm. 


b)  Second, the firms  also  consider the huge  sunk  cost6 when  they  decide  to shift  the 
 production operation to another country. 


c)  Third, the countries with lax environmental regulations,  usually  have a weak  legal 
system  and  ill-defined  commercial  laws.  Whereas,  the investors  from  developed 



(23)countries prefer the  countries that have clear regulations and effective enforcement of 
 laws.  Therefore, they  are  likely  to avoid investing  in  those  countries  that  have  lax 
 environmental regulations. 


d)  Fourth, It  is also argued  that trade  and  investment  flows  are  driven  by  the  factor 
 endowment, especially those that flow from  North to South 7 (Ethier,  1982;  Helpman, 
 1984;  Markusen,  1984). The  factor  endowment  theory states that  capital  abundant 
 countries should specialize and export capital-intensive goods while,  labour abundant 
 countries should  specialize  and  export  labour-intensive  goods.  Nevertheless,  the 
 capital-intensive sector is considered  a  typical  pollution  intensive sector and  capital 
 abundant  countries are  those  that  have  most stringent environmental  regulations. 


Therefore, capital-labour Hypothesis (KLH) seems to produce the trade and investment 
 patterns that are opposite to the PHH.  The KLH implies that  capital  abundant North 
 will specialize and export capital-intensive goods that are also  pollution- intensive and 
 labour abundant South  will specialize and  export labour-intensive  goods that are  less 
 pollution-intensive. 


e)  Fifth,  The Porter hypothesis by (Porter &  Van  der  Linde,  1995)  is  another argument 
 against the PHH. As stated in this hypothesis, most stringent environmental regulations 
 in home country induce the  induction of more clean and efficient technologies. These 
 clean and efficient technologies reduce the marginal cost and  raise the productivity of 
 the firms resultantly, the firms become more competitive. 


f)  Sixth,  According to Letchumanan and Kodama (2000),  most of the work on the PHH 
 is rooted in  neoclassical theory of comparative advantage that treats the environment as 


7 "The North-South divide is broadly considered a socio-economic and political divide. Generally, definitions of 


the Global North include the United  States, Canada, Western Europe, and developed parts  of Asia, as well 
as Australia and New  Zealand, which  are not actually located  in  the Northern Hemisphere  but share  similar 
economic  and cultural characteristics  as other northern countries. The Global South is  made up of Africa, Latin 



(24)another  factor  that entails comparative cost advantage.  The  neoclassical  theory of 
 comparative  advantage  does  not  consider  dynamic  factors  such  as  innovation, 
 technology, market access and strategic partnership that exert a  more significant effect 
 on the competitiveness of the export than the  comparative  cost  advantages  factors. 


There are very few empirical studies that have been based on these dynamic factors. He 
 also criticised the assumption of the PHH that industries are perfectly mobile to take 
 locational advantages of pollution haven. 


g)  Seventh, many  analysts have  largely ignored  the  present  motivational  factors  for 
 transboundary movement of industries through FDI. Locational comparative advantage 
 factors  are  becoming increasingly  insignificant  in  the current highly  competitive 
 market.  Factors such  as market penetration  and  strategic  alliances in  technology 
 development and management are becoming more important than factors such as cheap 
 labour  and  capital  in  current  investment  decisions  to  maintain  long-term 
 competitiveness.  The  World  fnvestment  Report 2009  maintains  that TNCs 8  are 
 increasingly establishing 'integrated international  production systems'  in the current 
 export-orientated  free  trade  regime  by  capitalizing  on  efficiency gains  through 
 technological  innovation. Thus, most empirical  studies which rely  primarily  on  neo-
 classical  comparative  advantage  trade  theory  in  examining the  'pollution-haven' 
 hypothesis  suffer from  a  lack of pragmatic and convincing conceptual framework. 


h)  Finally, the Green Haven  Hypothesis (GHH) states that capital and pollution-intensive 
industries are also concerned with their corporate social responsibility (CSR). They also 
follow  the triple bottom line (people, profit, and the planet) and maintain their green 



(25)reputation, therefore, contribute  to minimize  the ecological  footprints  (Herzig & 


Schaltegger, 2006; Willis, 2003).  The GHH thus is contrast theory to the PHH. 


These opposing arguments explain why empirical literature on the PHH has mixed outcome. 


Therefore, there has been a constant motivation for the researchers in environmental economics 
 to search empirical evidence against or in the support of the PHH. 


1.5  Environmental Kuznets Curve (EKC) and the PHH

The connection between environmental degradation and economic growth arose from the path-
 breaking  studies  of  Grossman  and  Krueger  (I 991 );  (Panayotou,  1995;  Shafik  & 


Bandyopadhyay, 1992) known as  Environmental  Kuznets Curve (EKC). The EKC states a 
 nonlinear inverted  U-shape relationship  between income and environment.  According to this 
 hypothesis  economic  growth is the cause as well as a remedy to the environmental  problems 
 of the world. Economic growth deteriorates the environment of a country at the early stages of 
 economic development however, at the later stages of economic development economic growth 
 generates the conditions that are conducive to the environmental problems of that country. 


According to  the proponents of the EKC, the cities of developed countries like London and 
 Tokyo  were  as  polluted  in  the  50s  and  60s  as the cities of developing  countries  of the day. 


Figure 1.1 explains nonlinear relationship between economic growth and pollution. 
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Since  I 990s,  EKC  hypothesis  attracted  the  attention  of  the  serious  commentators  of 
 development economics and affected the  policy and priorities of governments,  organizations, 
 and world development institutions. The empirical and  theoretical  literature on the  EKC have 
 a mixed outcome. A  large body of the literature such as Ezzati et al. (2001), Raymond (2004), 
 Asian id is  and  Iranzo  (2009)and  Nicholas  (2015)  criticized  the  assumptions  and  theoretical 
 basis of the EKC. 


One of the main criticisms on Environmental Kuznets Curve (EKC) was that it did not consider 
the impact of changes in  trade pattern on the environment of a  country. According to  several 
critics  of the  EKC  such  as  Cole  (2004),  Stem  (2004)  and  Nahman  and  Antrobus  (2005), 
developing  countries  have  lax  environmental  regulations as  compared  to  advanced countries 
therefore, they have a comparative advantage in  pollution-intensive industries. Resultantly, the 
pollution-intensive industries ofrich countries that face stringent environmental regulations in 
rich  countries,  tend  to  migrate  to  the  developing  countries  to  take  advantage  of  lax 



(27)environmental regulation. This migration has decreased the pollution in developed countries as 
 they start to  import pollution-intensive goods from developing countries. 


The downward  slope of the EKC of developed  countries  may  reflect this relocation  of the 
 polluting industries.  Because of this relocation,  the pollution in developed  countries  has 
 decreased while the total pollution of the world has not come down.  This phenomenon can 
 also be  called  Pollution  Haven Hypothesis (PHH).  The PHH  claims  that  difference in  the 
 stringency of environmental regulations between the developed and developing countries will 
 provide  the  latter with  a  comparative advantage  in  pollution-intensive  production.  The 
 developed countries may specialize in clean production and  rely on the developing countries 
 for the provision of pollution-intensive output. Then the EKC may not imply a net reduction in 
 pollution, but simply a transfer of the pollution from rich countries to poor countries. 


If the EKC does not exist and pollution continues to increase with further economic growth, 
 unbridled  economic  growth would lead us  to  environmental constraint  and to  the "limit to 
 growth" as  recommended  by Meadows (1972)9• He claimed  that the economy of the world 
 would reach  to physical  limits of growth  very soon due to ecological damages of economic 
 growth. If the  PHH exists, it implies that the EKC exists only for individual countries and the 
 EKC for  the  world economy does  not hold. Therefore,  it  will  be  useful  to analyze the 
 specialization patterns of the industries  in  developing countries and to investigate the impact 
 of their trade composition on the rising pollution in developing countries. Several  studies like 
 Atici (2012); (Azhar & Elliott, 2007; Beladi & Oladi, 2011; Cole & Elliott, 2003; Elliott & 


Shimamoto, 2008; Haisheng et al., 2005) investigated these links theoretically and empirically 


9 Meadows,  Donella  H. "Dennis I. Meadows,  Jorgen Randers, William  W. Behrens III.: THE LIMITS TO 
GROWTH. A Report to the Club of Rome." (1972) 



(28)and have mixed findings. The link between trade and the environment is discussed in the next 
 section. 


1.6  Trade and the Environment

The increasing  trade  is  considered  to  help  a  country  to  realize  fast  economic  growth. 


Nevertheless, this increased  trade  can  also  harm  the  environmental  quality of that  country. 


Although  liberalized trade and  investment policies lead  to more economic activities and more 
 wealth generation however, it also  has several environmental effects.  The interplay between 
 trade and pollution has been securitized  by many research studies. 


Muradian  and  Martinez-Alier  (2001)  noted  that  neither  ecological  economics 10  nor 
 environment  economics  fully encompassed  the structural conditions that determine the trade 
 flows between the countries and regions.  Cole and  Elliott (2003)  found little evidence that 
 trade pattern of a country can affect the  EKC of that country. Similarly,  Atici (2009) from  the 
 study of Eastern and Central  European countries found that trade openness did not reduce the 
 emission levels in the region. 


The literature on  environment and trade has developed over the years (Anderson et al., 1992; 
 Cole, 2000;  Esty,  1994, 200 I). One school of thought claimed that trade liberalization would 
 reduce pollution  as  it generates a  competitive environment  in a  country  to  become more 
 efficient in the utilization of environmental resources. Grossman and Krueger (1991) were the 


10 "Ecological Economics addresses the relationships between ecosystems and economic systems in the broadest 
sense.  These relationships are  the locus of many of our most pressing current problems (i.e. sustainability. acid 
rain. global warming, species  extinction. wealth distribution) but  they are  not well  covered  by  any  existing 
discipline. Environmental  and resource  economics,  as it is currently practiced, covers only  the  application  of 
neoclassical economics to environmental and resource problems. Ecology, as it  is currently practiced, sometimes 



(29)first who provided a systematic analysis of trade and environment relation. They broke down 
 the  impact of trade into scale, technique and composition effect.  Due to  increasing trade and 
 increase in economic activities, scale effect generates pollution at the early stages of economic 
 development. While, continuous increase in  economic activities leads to technological growth 
 and efficient  resource  usage at  the later stages  of economic development. Finally, it  is  the 
 composition effect that  leads  a  country  to  specialize  in an industry  where the country has a 
 comparative advantage. 


The  composition effect is the most relevant for the  PHH  to  affect the  EKC  transition.  How 
 composition effect affects  the  pollution  in  a  country, depends on  its source  of comparative 
 advantages and most importantly whether it has comparative advantages in pollution-intensive 
 goods or not.  He and Wang (2012) claimed that trade liberalization generally leads to increase 
 in  the  economic  activities  and to more  wealth generation. This  accumulated wealth creates 
 awareness about the environmental  problems.  International trade also transfers  advanced and 
 most  energy  efficient  technologies  from  developed  to  developing  countries.  Therefore, 
 developing countries with  these modem  clean technologies  can clean  production  process 
 following the international trade. 


1.7  Trade and Environment in  ASEAN Countries 


The ASEAN countries have been following the policies of trade and investment liberalization 
for the last three decades and have enjoyed rapid economic growth. The increased  international 
trade  has played  an  important role  to  propel these  countries towards the  status  of middle-
income and high-income countries. Table 1.1  shows the share of the trade in total GDP of the 
ASEAN countries. Singapore and Malaysia have the highest trade to GDP ratios  in the region. 
It  indicates that they are the most open economies in term of trade and  investment regulations. 



(30)Table  I. I 


Trade as% o•GDP of the ASEAN Ref{ion 


2011  2012  2013  2014  2015  2016 


Brunei  87  87  83  81  81  81 


Cambodia  125  137  142  145  148  149 


Indonesia  50  50  49  48  42  44 


Malaysia  155  148  143  138  134  136 


Myanmar  33  33  41  43  45  46 


Philippines  68  65  60  61  61  62 


Singapore  377  367  362  360  326  325 


Thailand  114  112  106  105  98  99 


Vietnam  163  157  165  170  179  182 


Source: World  Bank Focus Economics (2016) 


However, liberalized trade  and  economic  growth  also  followed  by several environmental 
problems in these nations. According to Fig. 1.2, there is momentous increase in CO2 emission 
over  the last three  decades in the ASEAN  region.  The countries like Singapore, Malaysia, 
Indonesia, Thailand and Vietnam, have a significant increasing trend of carbon emission. 
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Figure  1.2: CO2 emissions  in  the A SEAN,  1980-2014 
 Source:  World Bank,  2015 


1.8  Problem Statement

Environmental  degradation  problem  is  a global phenomenon and Association of South East 
Asian  Nations  (ASEAN) countries  are  not  exemption  to  it.  According  to  the  ASEAN 
Environmental  Report (2015),  increased industrialization  and  urbanization  in  the  1990s and 
2000s  generated  severe environmental  problems  like  air pollution,  water pollution  and 
accumulation of urban  wastes in the ASEAN countries. Although, the A SEAN countries have 
been relatively active  in pursuing of environmental  policies as compared to other regions  by 
incepting programs for  the conservation  of nature and marine life  with the collaboration of 
United  Nations  Environment  Programme (UNEP).  Moreover,  the  regional  and  bilateral 
cooperation also have been growing like Asia-Pacific Partnership on Clean Development and 
Climate (APP) and I 0+3 (ASEAN + China,  Japan, and  Korea) for  environmental protection 
(Kameyama et al., 2008). 



(32)However, according to Global Climate Risk Index (2016), the ASEAN countries are vulnerable 
 to environment changes as these countries are island and are exposed to the risk of rising ocean 
 level.  In addition, the  ASEAN countries also have  deteriorated  air quality in their cities as 
 revealed  by  World Air Quality Index 2016. The deteriorated air quality has dangerous health 
 repercussions in  the  ASEAN  region.  More  importantly,  according  to  the Environmental 
 Performance  Index  2016,  that  is  considered  comprehensive  measure  of environmental 
 conditions of a country, the A SEAN countries especially Indonesia, Thailand, Vietnam, Laos, 
 and  Burma have  alarming indicators  of the  environmental quality.  Similarly, Fig.  1.2 in 
 previous section indicates the momentous increase in  CO2 emission over the last three decades 
 in the ASEAN region. The environmental degradation can be linked to the several factors such 
 as trade, papulation growth, urbanization, transportation, energy consumption and FDI. 


The A SEAN countries have been following the policies of trade and investment liberalization 
 since  1980s.  The  trade has  been an important  tool  for  the  ASEAN countries  to  achieve the 
 targets of high economic growth and Japan and the USA have been the important trade partners. 


The ASEAN countries have the highest trade to GDP ratio as compared to the other regions of 
 the world  (World Bank, 2015). Therefore, it can  be claimed that the ASEAN countries have 
 been  perusing an export-led growth strategy. 


The East Asian  countries also have  been the  major  recipients of Foreign  Direct Investment 
(FOi) since 1970s. After the 1970s, newly industrialised countries NICs (Korea, Taiwan, Hong 
Kong,  Singapore) were  the  major  recipient  of FOi from  Japan.  However, as the  cost of 
production  including wages, land  prices rose in  these  countries,  the  ASEAN four countries 
(Indonesia, Malaysia, Philippines and Thailand) emerged as another major recipient of FOi in 



(33)world.  The  trade and  investment  liberalization policies  led the ASEAN  countries  to  the  fast 
 track of economic growth. However, this growth is also accompanied by several environmental 
 problems as highlighted in the PHH. 


The  PHH  claims that  under the trade  and investment liberalization,  the  finns  that  produce 
 pollution-intensive goods would  move  from  rich  countries  to  developing  countries  to  take 
 advantages of cheap environmental  resources. Therefore, in open and liberalized trade, the 
 developing  countries tend  to specialize  and export pollution-intensive  goods for  advanced 
 countries. The PHH supports the  believe that developed countries are on the downward slope 
 of the £KC as they have exported the  pollution-intensive  production  process  to  developing 
 countries like ASEAN. 


The ASEAN countries as  main trade  partner of advanced  countries like  Japan  and the  USA 
 facing environmental problems tend to be a case to be investigated for the PHH trade patterns. 


The increasing trends of trade and  pollution indicate that the A SEAN countries may have the 
 PHH trade pattern. Prior studies on the relationship between trade and environment is scant in 
 the context of ASEAN countries such as (Atici, 2012; Elliott & Shimamoto, 2008; Takeda & 


Matsuura, 2006). The studies that have investigated the  issue using fresh  datasets are few.  For 
instance, (Atici, 2012) was the latest study that investigated the trade and environment link for 
1970-2000 time  period. This study however, looked at total trade  impact on the environment 
and did  not examine the impact of pollution-based export industries. Also, the studies did  not 
analyse trade  link between advanced  countries and the  ASEAN in  the EKC framework. The 
studies also did not test the PHH claim that developing countries like the ASEAN have skewed 
EKC as they  have become a pollution haven for the  advanced countries. If this  test  had 
employed  in  the previous  studies,  results would have  highlighted how  much  exports of 



(34)pollution-intensive exports contributed  to  the environmental cost of economic growth in  the 
 ASEAN region. 


1.9  General Research Question

The A SEAN countries have been following the policies of investment and trade liberalization 
 for last three to four decades. They have witnessed a remarkable level of economic growth yet 
 facing the problems of environmental degradation. Therefore, a  question arises that the trade 
 patterns  have any  impact  on the environmental  conditions of  these  countries? Whether 
 pollution haven hypothesis (PHH) is relevant for these countries or to what extent the PHH is 
 responsible for the skewed shape of the EKC in these countries? 


1.10  Specific Research Question 


► Do  the  exports  of pollution-intensive goods  of  the ASEAN countries  to 
 advanced countries  (USA,  Japan) contribute to emission of the CO2 emissions 


from  the ASEAN countries? 


► Are  the specialization  and export of pollution-intensive goods responsible for 
 the delayed turning point of the EKC in the A SEAN countries? 


► Do the FDI  inflows to the ASEAN countries contribute to CO2 in the region? 


l.11  General Objectives of the study

Among the general objectives of the current study is to examine the theoretical and empirical 
bases of the PHH in the EKC  framework. The ASEAN countries have been following the 
policies of investment and trade liberalization for the last three to four decades. Therefore, the 
study investigates  the extent to which trade and investment  have increased the  environment 



(35)1.12  Specific objectives of the study 


► To examine the impact of exports of pollution-intensive goods of the ASEAN 
 countries to advanced  countries  (USA, Japan)  on  the emission of the CO2 
 emissions from the ASEAN countries. 


► To  investigate whether specialization  and  export of pollution-intensive goods 
 are responsible for the delayed  turning point of the EKC in  the  ASEAN 
 countries. 


► To examine the impact of FDI inflows to  the ASEAN countries on the CO2 in 
 the region. 


1.13  Contribution of the Study

The previous literature reveals scarcity of the empirical studies pertinent to investigation of the 
 PHH trade patterns of the ASEAN countries in the context of the EKC framework. This study 
 therefore,  would be a significant contribution to the trade and environment literature. Current 
 research tends to provide a fresh look at the environmental  issues of the ASEAN countries in 
 the context of the PHH trade patterns. There is a  need  to test the PHH  in  the context of the 
 ASEAN countries to examine how much specialization and export of pollution-intensive goods 
 have increased the  environmental cost of economic growth. The gap in knowledge about the 
 existence of the PHH can be reduced through this study. 


1.14  Scope of the Study 


This  study  investigates  the  possible  effect  of trade. of pollution-intensive  goods  on 
environmental  pollution  in  the  ASEAN  countries  with  developed countries (USA,  Japan)  in 
the context of the  EKC. The study uses panel data of six ASEAN countries  for the period of 



(36)1989 to 2014. The pollution-intensive goods include those goods that have the most polluted 
 production  process.  In  the context of this study, chemical, paper and  pulp,  plastic and wood 
 industries are analysed.  These are the  industries  that generate  the most carbon  emission in 
 production process. 


l.15  Significance of the Study

This study has significant theoretical and practical implications. The PHH is a  major criticism 
 on the EKC. If the PHH exists, it  implies that pollution of the world will not be reduced with 
 continuous economic growth as claimed in the EKC relationship. Developing countries of day 
 after becoming rich will search  other places in  the future  to  relocate  these dirty  industries. 


Given the fixed supply of the  world environmental  resources, the fast-economic  growth  of 
 developing countries  of day may  lead us to the  environmental constraint  and limit  to  the 
 economic growth. The empirical investigation of the PHH in the context of the A SEAN trade 
 with advanced nations therefore, provide us with a fresh look at the environmental issues in the 
 region and of the  world as  well. The current study may  be a  valuable addition to the existing 
 literature on  environmental  economics.  The  results  of the study  provide us  with  useful 
 guideline to  formulate the policies for the  protection of the  environment  and  to  design 
 sustainable trade policies in the region.  The results of this study are helpful for  policymakers 
 on the level of trade liberalization to their respective countries.  It also provides information on 
 the extent of regulations required to prevent the operation of the PHH. The results can also be 
 used in  the formulation of trade regulations and trade policy. 


1.16  Conclusion of the Chapter 


This chapter describes the background of the PHH and its theoretical connection with the EKC. 



(37)theoretical  basis of the  PHH  also  have  been  discussed.  The problem statement, general  and 
specific research questions also have been detailed.  Finally, chapter highlights the importance 
and significance of a fresh  research study on the PHH in the context of the A SEAN countries. 



(38)2.1  Introduction

CHAPTER TWO  LITERATURE REVIEW


This  chapter  provides critical  literature  review of the  prior studies  pertinent to the Pollution 
 Heaven  Hypothesis (PHH).  Critical  literature review highlights  the gaps in  the  previous 
 literature and provides the rationale to undertake the current study. The PHH has been studied 
 theoretically  and  empirically  using  different  specification,  functional  fonns,  estimation 
 methods and  datasets. Nevertheless, the  results are mixed as no conclusive conjecture on  the 
 existence of the PHH can be established. The empirical literature about the PHH can be divided 
 into  four categories.  This chapter reviews these categories in four different sections. Section 
 2.2  reviews the studies about the role  of environment regulations for  the PHH effect. While, 
 Section  2.3  displays  the empirical  review of the  studies about the link  between trade and the 
 PHH  effect.  Section  2.4  concludes the studies about  FDI and  the PHH  effect.  The  main 
 objective of the study is to investigate the PHH in the EKC framework therefore, Section 2.5 
 appraise  the  literature about the existence  of the EKC.  Finally, Section  2.6  synthesizes  the 
 whole literature.  Lastly, Section 2.7 concludes the current chapter. 


2.2  The PHH and Environment Regulation

The PHH holds the view that stringent environmental  regulations in  developed countries  lead 
pollution-intensive  industries to relocate  from developed  to  developing countries and cause 
pollution to rise  in developing countries. While, the Porter Hypothesis highlights that stringent 
environment regulations lead firms to implant the updated technologies rather than to relocate. 



(39)the environment. The empirical studies reveal that environmental  regulations play a  different 
 role  in  different perspectives.  As in one of the  early studies on  trade  in  polluting  industries, 
 Low and Yeats ( 1992) found that stringency of environmental regulation had increased the net 
 imports of 11  toxins in developed countries. This finding has supported the PHH  stance. They 
 further  observed  that  developing  countries  had  become  competitive  in  the  production  of 
 pollution-intensive goods. 


Similarly, the critics of the EKC hypothesis like Selden and Song ( 1994) also pointed out that 


the  presence of the  EKC  in  advanced  countries  was the result  of the relocation of dirty 
 manufacturing industries from  rich countries that had strict environmental regulations to those 
 developing  countries  that  had  cheaper production  costs and  lax  environmental  regulations. 


They  further stated that  in  some  way,  these  lax  environmental  standards  acted as a  fonn  of 
 comparative advantage for developing countries. 


Mani  and  Wheeler ( 1998)  also observed that some  countries tend to  lag  in  pollution control 
efforts,  thereby  perpetuating  environmental  degradation.  They  therefore,  concluded  that 
pollution  haven  effects are expected  to  be  transient,  as  pollution  intensity  has  an  elastic 
response to  income growth  in rich countries. Similarly, Kolstad and Xing (1998) also observed 
an effective role of environmental regulation  in  mobilizing the capital  in  pollution-intensive 
industries. In addition,List (2000) concluded that heterogeneous environment policies across 
the  nations  were  the  major  determinant of the  pollution  in  developing  countries.  They 
estimated  the  impact of environmental  regulations  on  the  decision  of the  Multinationals 
Corporations (MNCs) to relocate the plant. 



(40)List and Co (2000)  and Cole and Elliott (2005) also found a significant role of environmental 
 regulations to  determine  the  US outbound FDI  to  Mexico and  Brazil.  On the  same footing, 
 Levinson and Taylor (2002) observed the increase of the imports of those industries of the USA 
 whose abatement cost had  increased  following the environmental regulations. This increased 
 import was  from Latin America, Mexico and from  other developing countries of the world. 


Moreover, Levinson and Taylor (2008)  observed the  largest increase  in  the  import of those 
 goods and services of the USA  whose abatement cost has increased. These goods are produced 
 outside the country. In addition,  R. A.  Becker and Tang (2009) found a major shift in  import 
 toward  poor countries due  to  change  in  environmental  regulations.  They  investigated  the 
 impact of environmental regulation  on  the reduction  of the  production  of pollution-intensive 
 goods. 


On the contrary, Levinson (1996) did not find the effect of environmental regulations on plant 
 location decisions of the  firms  across the states in the USA. Moreover,  he also concluded that 


"more  than  twenty years of empirical research has  been  unable to  show convincingly  that 
 stringent environmental standards deter investment or that weak regulation attract investment". 
 Similarly,  Van  Beers  and  Van  Den  Bergh  (I 997)  did  not find any  significant impact  of 
 environment stringency on the trade of dirty goods in 21  OECD countries. 


Xu  (2000)  examined  the  effect  of  environment  stringency  on  the  competitiveness  of 
environmentally sensitive goods of25 OECD countries excluding Turkey, Iceland, Hungry and 
East Asian countries. Their results also revealed no systematic change in trade patterns of these 
countries despite the implementation of more stringent environmental policies. They, therefore, 



(41)rejected  the  PHH stance and suggested an insignificant  role of environmental  regulations  in 
 determining the trade flows. 


Lofdahl (2002) argued that cost of production is the most important detenninant of the MN Cs 
 decision  to  expand  operation  to other countries  in  search  of the  resources  rather  than 
 environment regulations. Similarly, Kunce et al. (2002) also rejected the PHH stance about the 
 MNCs  plant  location  decisions. He examined the extent to  which  firms  from  oil  and gas 
 industries  change timing and location of the  production  process  in  response  to  change  in 
 environmental regulations. 


Cole and Elliott (2003) did not find  either of the environment measure effective to  influence 
 the trade  of dirty  goods.  They  rather  found  that export of steel and iron industries  that are 
 considered most polluted  industries was highest in  capital-intensive countries. Similarly, they 
 also found  the export of paper and pulp industries and  of non-ferrous metals were  highest  in 
 mineral and  forest abundant countries. They, therefore, concluded that  it  was  the factor 
 endowment rather than environmental regulations that determine the specialization patterns of 
 a country. 


Millimet and List (2004) also highlighted that relocation decision of a firm not only depend on 
the degree of environmental regulation but also on a host of other factors, such as labour costs 
and  proximity to the  markets and  so on.  They  therefore,  concluded  that  environmental 
regulations should be  isolated from the variety of other determining factors  to determine  the 
existence of the  PHH. Similarly,.  Javorcik and  Wei (2004)  pointed out that  despite the 
plausibility of the  PHH,  the empirical  support had  been  limited  in  its favour.  They examined 
the existence of the  PHH  in  25  transition economies of Eastern Europe and  of former Soviet 



(42)Union as these states offer heterogeneous environmental standards. They also did not find any 
 systematic evidence in support of the PHH.  Moreover, Javorcik and Wei  (2004) observed an 
 opposite  phenomenon  than  the  predictions of the  PHH. They  found that  the  finns  were 
 migrating to those regions that had stricter environmental regulations. 


Elliott and Shimamoto (2008) examined the impact of environmental regulations on Japanese 
 outward investment to  Malaysia,  Indonesia, and  Philippine and found that pollution  haven  is 
 difficult to establish. They further studied that countries that do not have accumulated capital 
 cannot attract dirty industries only with lax environmental regulations. 


Similarly, Cole et al. (2010) also  found  limited support for the  PHH  from  the disaggregated 
 firm-level data of Japan. They found that the effects of environmental regulation on trade were 
 dependent on the mobility of the industry. Lanoie et al. (20 I I) also found that strict regulations 
 partially offset the production cost of the firms in OECD countries.  In addition,  Minghua and 
 Yongzhong (2011)  found  a positive role of regulations to  improve  the competitiveness and 
 environment-friendly products in three different regions of China. They negated the PHH and 
 supported the  Porter  hypothesis  which  claims that by  applying  environmental regulations 
 international competitiveness increased due to technological innovations. 


On the same footing,  from a large panel data set of exporting and importing nations, Costantini 
and Mazzanti  (2012)  found  the evidence to support the Porter Hypothesis. They claimed that 
environmental regulations have increased the international competitiveness and technological 
innovations. They also claimed that environmental regulations were not always harmful to the 
production  activities, especially environment taxes  and  energy regulations both  increase the 



(43)export  competitiveness.  The  producers  m  competition  would  produce  environmentally 
 beneficial and quality goods. 


0  Rezza (2013) again  found  that Norwegian  MNCs moved towards  less stringent countries. 


They  also  found  that  MNCs  that  seek  vertical  efficiency,  likely  to  stay  in  stringent 
 environmental  regulations and  MNCs  that  seek  horizontal  efficiency  tend  to  move  to the 
 countries that have less stringent environmental regulation. The vertical motives of the firm are 
 in  line with comparative advantage  theory  while horizontal motive  is  in line with the  PHH. 


Lastly, From  state-level data of the USA for the period 1977-1994 Millimet and  Roy (2015) 
 found that  pollution-intensive  industries like  chemical,  chemical  products  tend  to  move  to 
 states where environmental regulations were weak. 


Hence, the  empirical literature about the  role of environment regulation  to  determine the 
location of the  pollution-intensive industries have mixed outcomes. The studies such as Low 
and  Yeats (1992),  List and Co (2000), Cole and  Elliott (2005), Levinson and Taylor (2008), 
R.  A.  Becker and Tang (2009), Rezza (2013) and Millimet and Roy (2015) hold the view that 
environmental  regulations have significant role in  relocating the pollution-intensive industries 
from  d
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