
   

       
   
  

        

  
       

ABSTRACT 

This paper investigates the validity of the pollution haven hypothesis in the context of Foreign Direct 
Investment (FDI) in Indonesia by determining the correlations between carbon emission and foreign direct 
investment, gross domestic product, and population size between 1975 and 2009 in that country.  Statistical 
results from Spearman‟s correlation analysis show that CO2 emission has a statistically significant negative 
relationship with real Gross Domestic Product (GDP), and a statistically significant positive relationship with 
population size in the Indonesian economy between 1975 and 2009.  However, there is a weak and
insignificant relationship between CO2 emission and real FDI during this period which indicates weak support 
for the pollution haven hypothesis because FDI does not appear to be as strong a contributing factor to CO2

emission as the activities of the population in Indonesia.  
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INTRODUCTION 

Until the 1960s, the understanding of the impact of Foreign direct investment (FDI) was largely grounded on 
the theory of international factor movements, which was itself founded on the premise that differences in the 
relative capital endowments and marginal efficiency of capital among countries will lead to flows of 
investment from rich to poor countries (Hennart, 1982).  Over the subsequent decades, the growing interest in 
FDI (for its growth-enhancing potential in economic development) has led to the development of various 
theories and approaches attempting to explain why Multinational Enterprises (MNEs) engaged in FDI (Moosa, 
2002).  The theories all offer theoretical paradigms to explain the causes and consequences of FDI and include 
eclectic theory (Dunning, 1981); internalisation theory (Buckley and Casson, 1976); product life cycle theory 
(Vernon, 1966; Hirsch, 1976); multinational enterprise theory (Buckley and Casson, 1981; 1991); and market 
imperfections theory (Kindleberger, 1969).  While market size and potential, trade barriers, trade opportunities 
(exports and imports), exchange rates, interest rates, wage rates, inflation rates, and country risk were some of 
the main FDI determinants explicitly identified by these theories, environmental-based factors (such as 
differential environmental regulations) were not conceived as strong determinants of FDI until the 1990s when 
environmental concerns became an important topic in the global trade agenda (Jayadevappa and Chhatre, 
2000). 

Although awareness of the relationship between environmental quality and international trade was initially 
raised in the late 1970s, public debate on this relationship only began to surface in the 1980s, during 
negotiation rounds of the North American Free Trade Agreement (NAFTA), the Uruguay round of the General 
Agreement on Tariffs and trade (GATT) negotiations, and the formation of the World Trade Organization 
(WTO) (Jayadevappa and Chhatre, 2000).  FDI is a field of discipline within the broad area of international 
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trade and the environmental impact of FDI inflow on developing countries had also begun to attract polemical 
and polarised debates among scholars, policy makers, foreign investors, environmentalists and free trade 
supporters by the 1980s.  Academic debate on the „pollution haven phenomenon‟ began to emerge in 
publications in the 1990s (Neumayer, 2001).  This concept postulates that foreign investors from industrial 
countries are attracted to weak environmental regulations in developing countries, and thus turn the latter into 
“havens” for the world‟s polluting industries.  At the same time, this debate also gave rise to the „pollution 
halo theory‟, a notion that is in stark contrast to the pollution haven phenomenon.  The „pollution halo theory‟ 
suggests that foreign firms can improve the environmental performance in host countries by their transfer of 
superior technology and management principles from their home countries to these countries.  Proponents of 
freer trade have argued that FDI has increased economic growth and transferred new knowledge and 
technologies to developing countries, as well as encouraging the adoption of integrated economies in host 
countries (Bora, 2002; Blaine 2009; MacDermott, 2009a).  Although there has been a plethora of literature 
attempting to determine the validity of either of the pollution haven or pollution halo hypotheses, empirical 
evidence on the environmental impact of FDI inflow on developing countries has been inconclusive.   

Pollution Haven Hypothesis and Pollution Halo Hypothesis 

The pollution haven phenomenon hypothesizes that foreign investors tend to move to countries that apply 
lower environmental standards than in their own country and that such host countries tend to be less developed 
and to have relatively lax environmental protection (Copeland and Taylor, 1994).  The end result is that poorer 
nations become „pollution havens‟.  Copeland and Taylor (1994) were the first researchers to model this 
hypothesis and their work was supported by other studies by He (2006), Spatareanu (2007), Cave and 
Blomquist (2008) and MacDermott (2009b).  However, other studies were unable to support this claim 
(Jayadevappa and Chhatre, 2000).  Research undertaken by Dean (1992), Wheeler and Moddy (1992), Zarsky 
(1999), Eskeland and Harrison (2003), Smarzynska and Wei (2004), and Dean, et al. (2005) found little 
evidence for the pollution haven hypothesis.  Conversely, some studies in support of the pollution halo 
hypothesis reported that foreign direct investment brings improvements in environmental performance in 
developing countries.  Blackman and Wu (1998) found that foreign investment in electricity generation in 
China increased energy efficiency and reduced emissions.  Letchumanan and Kodama‟s (2000) case study 
found anecdotal evidence of a transfer of cleaner products and processes by a foreign investor to a developing 
host country.  Eskeland and Harrison‟s (2003) study argued that foreign firms are significantly more energy 
efficient and adopt cleaner types of energy than local firms.  

About this Paper and the Variables 

This paper aims to investigate the validity of the pollution haven hypothesis in the context of FDI in 
Indonesia.  It utilizes Spearman‟s correlation to investigate the relationship between carbon emission and 
foreign direct investment, gross domestic product, and population size between 1975 and 2009.     

In 2009, Indonesia‟s National Climate Change Council reported that the country was the world's third largest 
greenhouse emitter (Fogarty, 2009).  Besides rainforests and forest fires, the industry segment was also 
identified as a responsible party in greenhouse gas emission in the Indonesian economy (Resosudarmo and 
Irhamni, 2008).  The problem of CO2 emission in Indonesia was first noted in the 1970s when the industrial 
sector started to grow and in 2002, the industrial environmental performance in several large cities in Java 
(where FDI has been concentrated in this region) were showing CO2 emission as high as 10 million tonnes.  In 
terms of CO2 intensity for all sectors within the economy, there was an increase of 31 percent in metric tonnes 
per US$2,000 of GDP between 1990 and 2002.  However, this problem must also be seen as a function of 
population growth.  Hence, in this study CO2 emissions are treated as the dependent variable with population, 
GDP and FDI as independent variables in a Spearman correlation analysis. 
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Indonesia 
FDI inflows to Indonesia constituted 1.9 percent of GDP in 2010, which can be considered relatively low, 
compared to 2.3 percent in Brazil and more than 7 percent in Chile (The World Bank, 2011).  Indonesia used 
to enjoy a robust flow of FDI into its economy prior to a period of economic and political instability in 1999 
and 2000.  In 1989, it had 40 percent of the FDI in ASEAN (Association of South East Asian Nation)1 and 
was the third largest recipient after Singapore and Malaysia. Indonesia had also been a major recipient of FDI 
for the three decades prior to the 1997 Asian financial crisis (Ramasamy & Yeung 2004).  Despite the regional 
downturn between 1997 and 1998, Indonesia was able to accumulate US$60 billion and become the most 
favoured FDI location in ASEAN.  However, inflows of FDI into Indonesia declined substantially during the 
period of economic and political instability in 1999 and 2000 (Ramasamy and Yeung, 2004; Adiningsih, 2007;
Ismail, 2009).  The flows of FDI into this country slowly began to recover during the early 2000s, but 
although they helped to re-stimulate the economy (Ramasamy and Yeung, 2004), the influx and its impact 
failed to match its past vigour.  The cumulative inflows in 2010 amounted to US$13.3 billion, less than one-
quarter of the amount achieved between 1997 and 1998(The World Bank, 2011). 

The Indonesian government has recognized FDI as a potential source of economic development and growth, 
and poverty alleviation (The World Bank 2011).  At the same time, it also faces challenges from these FDI 
inflows – one of which relates to the environmental sustainability of the investment.  Although FDI flows have 
been facilitating Indonesia‟s economic growth, they have also been associated with alarming levels of 
environmental pollution (Resosudarmo & Irhamni 2008).  The environmental degradation has been predicted 
to escalate by more than 50 percent between 2010 and 2020 (Hitipieuw 2011).  Some of the factors 
aggravating this environmental deterioration have been identified by Hitipeuw (2011).  They include the 
unrestrained issuance of operational licenses to big mining and paper companies by both central and local 
governments, weak enforcement of disposal threshold for companies‟ waste, and the absence of government 
regulations on spatial planning and guidelines for environmental research.  Abimanyu (2000) and Bedner 
(2010) highlighted that weak enforcement of legislation and regulations, absence of government support for 
environmental sustainability planning and research in Indonesia, a trade liberalisation policy, and the 
consequences of decentralisation in Indonesian provinces may give an impression to foreign investors that the 
country has relatively lax environmental standards.   

However, there have been indications in recent years that the Indonesian government is taking a more serious 
stand on domestic environmental issues.  The number of emission warnings issued by the government to 
foreign companies has increased.  Five foreign companies were issued with emission warnings from the 
Indonesian government in 2010, but twenty-two such warnings were issued between January and July 2011.  
However, it should not be immediately inferred that foreign companies are primarily responsible for damaging 
the environment; those companies issued with a warning constituted only 1.5% (in 2010) and 6.9% (in 2011) 
of the foreign investing community in Indonesia, which are not significant proportions when all domestic and 
foreign businesses are taken into consideration.  In its move to tighten environmental control, the government 
has suspended the operations of some foreign companies which failed to comply with the first warning, and 
has tried to launch legal proceeding against two companies which were suspected of serious environmental 
pollution.  For example, in one high-profile case the Newmont Mining Corporation, the world‟s biggest gold 
producer, and its Indonesian chief executive were put on criminal trial in August 2004 for contaminating one 
of Indonesia‟s water bays, poisoning marine life and inflicting health problems on villagers residing in the 
area.  This case was closely observed by the foreign investor community, business groups and 

1ASEAN members are Brunei Darussalam, Cambodia, Indonesia, Laos, Malaysia, Myanmar, Philippines, Singapore, 
Thailand, and Vietnam.
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environmentalists worldwide, because its verdict promised to have considerable impact on future FDI inflows 
and judicial implications for similar cases involving foreign corporations.  On November 15, 2005, the 
Indonesian court dismissed the suit on the technical grounds that the government had breached the terms of its 
contract with Newmont Mining Corporation by taking legal action before seeking arbitration.  To date, there 
have been few such attempts to prosecute foreign companies for environmental damage, and with little 
success.  In terms of empirical evidence and data, there is still little concrete proof of FDI being responsible 
for environmental damage in Indonesia.   

Methodology, Variables, and Results
Table 1 shows the descriptive statistics on CO2 emission, real GDP, population size, and real FDI in Indonesia between 
1975 and 2009.  The data distribution for foreign direct investment suggests a skewed distribution.  As a 
result, this paper utilizes Spearman‟s correlation to investigate the relationship between Indonesia‟s carbon 
emission and foreign direct investment, gross domestic product, and population between 1975 and 2009.  This 
nonparametric correlation method is used because it is not constrained by the distribution of the data. 

Table 1: Descriptive statistics on CO2 emission, real GDP, Population and real FDI in Indonesia between 1975 and 
2009. 

Mean Median Standard deviation N

CO2 emission (in metric 
tonnes)

204,015,518.28 202,410,358.63 110,163,466.63 35

Real GDP (in US$ 
million), base year 
=2009

819,216.76 895,694.33 346,985.59 35

Population 182,043,000 183,119,000 29,747,000 35

Real FDI (in US$ 
million), base year 
=2009

38,092.92 21,829.69 46,309.30 35

Figure 1 shows an upward trend in CO2 emission between 1975 and 2009.  The estimated average increase in 
CO2 emission per year was 10,409,007.77 metric ton.  This graph shows a reduction in CO2 emission between 
1998 and 2000 followed by renewed growth from 2001 onwards. 
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Figure 1: CO2 emission (in metric ton) between 1975 and 2009

Table 2: Results from Spearman’s correlation.

CO2 emission N

Real GDP -0.759** 35

Population 0.993** 35

Real FDI 0.070 35

**Correlation is significant at the 0.01 level. 

The Spearman‟s correlation coefficients show CO2 emission having a statistically significant negative 
relationship (p<0.01) with real GDP, and a statistically significant positive relationship (p<0.01) with 
population size in the Indonesian economy between 1975 and 2009.  However, there is a weak and 
insignificant relationship between CO2 emission and real FDI during this period.  The statistically significant 
negative relationship between CO2 emission and real GDP suggests that CO2 emission decreases as real GDP 
increases, while the statistically significant positive relationship between CO2 emission and population size 
suggests that CO2 emission increases with the growth in population. 

Discussion
The Spearman‟s correlation results suggest that FDI may not as strong an influence on CO2 emission as the 
activities of the population (population size being the proxy variable) in Indonesia.  The statistical results 
appeared not to be supportive of the pollution haven hypothesis, because FDI does not have a significant 
relationship with CO2 emission. 

Some studies suggest that environmental regulation is not the only reason behind the decision of a MNE to 
relocate its plants, and that other factors may be involved.  Tole and Koop (2011) find that preferences among 
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multinational gold mining firms to relocate their operations are contingent upon proximity to head office, 
provision of a business environment characterised by low levels of financial risk and high levels of political 
stability, and predictability in mining operations. Pargal and Mani (2000) similarly find that plant owners 
choose a new location based on aspects like low land price and rich natural resources.  Dean (2001) and Jaffe 
et al (1995) reveal that environmental stringency is just one factor in location decisions, and not a very 
significant one, compared to other country factor endowments such as cheap and skilled labour amd quality of 
infrastructure.  Similarly, Mani‟s (1996) study on plant location decisions found that plant relocation is not 
affected by the level of environmental stringency in the home country.  Bommer (1999) also shows evidence 
that stringent environmental control in the home country is not the only reason for a firm to relocate to other 
countries with relatively lax environmental regulations; relocation may be based on strategic reasons such as 
opportunities to reduce production costs, increase profits and increase market value. 

Hence, further research at the micro level is recommended to increase understanding of the environmental 
sustainability of FDI in Indonesia and to determine the relevance of the pollution halo hypothesis in regard to 
such investment.  Collins and Harris (2002) found plant-level evidence suggesting that foreign-owned firms 
spend more on pollution abatement to improve the environment than do domestic-owned firms, after 
controlling for productivity efficiency and pollution control policies issued by governments.  Their study 
attributed such spending behaviour to characteristics of ownership and efficiency in a firm‟s decision making.  
Similarly, Bhagwati (2004) argued that some industrial firms which originate from richer countries, have 
higher environmental standards and adopt more innovative processes and newer and cleaner technology in 
order to produce environmentally-friendly products.  These firms were also found to have implemented the 
strict environmental sustainability rules of their home countries even in locations where the environmental 
standards were weak.  Konar and Cohen (2001) investigated the relationship between the environmental 
sustainability behaviour of firms and their financial performance, in an attempt to measure their market value.  
They found that some large companies which are listed in stock exchanges market such as the New York 
Stock Exchange (NYSE) would spend money on improving their environmental reputation in order to enhance 
their market values. These companies tend to voluntarily over-comply with environmental regulations and 
seek to portray an external image of being environmentally concerned. This suggests that the pollution haven 
hypothesis is not applicable when such companies sought to increase their corporate values by being 
environmentally responsible.  The pollution halo hypothesis, on the other hand, may have relatively more 
validity in such situation.   

Another area that also warrants future investigation is the relationship between CO2 emission and real GDP 
under the Environmental Kuznets Curve (EKC).  This may offer an explanation for the weak support of the 
pollution haven hypothesis offered by the data presented in this paper.  The EKC describes the relationship 
between economic growth and pollution level when a developing country becomes a developed nation, 
specifically, it suggests that economic growth initially increases the pollution level, until an economy reaches 
a certain size, and decreases thereafter (Grossman and Krueger, 1995; Kearsley and Riddel, 2010).  According 
to the EKC, this relationship between economic growth and pollution level should present as an inverted U-
shaped.  The curve postulates that pollution decreases when a developing nation becomes a developed nation,
because of enhanced economies of scale and trade openness policy.   Cole (2004) found that when a country 
achieves a higher level of income, it may increase both its demand for environmental regulations and its 
investment in abatement technologies, which results in a negative relationship between economic growth and 
pollution level.  If this concept is valid and the host country improves its environment regulations, MNE will 
be forced to step into line, thus negating the pollution problem once this country achieved developed nation 
status.  The statistically significant negative relationship between CO2 emission and real GDP appears to 
follow the downward slope of the EKC.  However, Indonesia is clearly still a developing country, not a 
developed country on the downward slope of the EKC, which warrants further investigation.  In fact, the EKC 
appears to have weak empirical support and has not successfully been proven to apply to all pollutants or 
environmental impacts (Dasgupta et al., 2022; Perman and Stern, 2003) and therefore may not exist.  

CONCLUSION 
This paper investigates the validity of the pollution haven hypothesis in the context of FDI by determining the 
correlations between Indonesia‟s carbon emission and foreign direct investment, gross domestic product, and 
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population size between 1975 and 2009.  Statistical results from Spearman‟s correlation analysis show that 
CO2 emission has a statistically significant negative relationship with real GDP, and a statistically significant 
positive relationship with population size in the Indonesian economy between 1975 and 2009.  However, there 
is a weak and insignificant relationship between CO2 emission and real FDI during this period which suggests 
weak support for the pollution haven hypothesis because FDI does not appear to be as strong a contributing 
factor to CO2 emission as the activities of the population (population size being the proxy variable) in 
Indonesia.  The paper proposes further research investigation into the environmental sustainability of FDI in 
Indonesia through firm-level data analysis, particularly for determining the relevance of the pollution halo 
hypothesis to FDI in this country.  The paper also suggests further work to investigate the applicability of the 
EKC on the statistically significant negative relationship between CO2 emission and real GDP in Indonesia.  
This may offer a different perspective on, or explanation of the validity of the pollution haven hypothesis for 
FDI in Indonesia, as well as that of the EKC theory itself, since Indonesia still holds a developing nation 
status.    
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