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Abstract
This paper investigates the actual impact of economic Globalization through International Trade on the Environmental quality. More specifically, I will try to define the exact relationship between these two variables. In particular, applying the method of least squares (OLS) I examine the impact of International trade on two different environmental indicators, CO2 and SO2 emissions. The data that are being used are annual for 88 developing countries covering the period between 1990 and 2010. Moreover, in this paper, I am going to examine which other externalities may affect this relationship and whether these results change on different levels of income.
According to the results, there is a positive relationship between International trade and the Environmental Indicators (CO2 and SO2 emissions) proving that Economic Globalization through International Trade affects negatively the environment of the Developing countries. Moreover, we found that there is a strong robustness of the Environmental Kuznets Curve, while these results do not change significantly in different levels of income.  
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1. INTRODUCTION
During the last decades economic globalization has become an increasing trend as all the more countries participate in the international trade. Economic globalization refers to the economic interdependence of national economies, through a rapid increase in cross border movements of goods and services. This economic globalization, in turn, will lead to economic growth through the creation of a more integrated economy.
However, there is an increasing concern about whether this increasing globalization has adverse impacts on the environmental quality. In fact, supporters of globalization support the idea that openness to international trade and economic growth increase the environmental demand. If this is the case, economic globalization through openness to international trade, lead to a better environmental quality. However, there is another school of thought that is rather opposed to the idea of economic globalization. More specifically, there is a general belief that increasing scales of industrialized activities, driven by openness to international trade, lead to increasing levels of environmental pollution. 
The actual impact of economic globalization on the international trade is rather debated. Studies that have been conducted on this issue have reached different conclusions. In fact there are many other externalities that impact the relationship between economic globalization and environmental degradation. In fact, a significant factor affecting this relationship is the role of government. The level of democracy, the level of corruption and the environmental regulation of one country, are factors that can alter the direction of this relationship.
In fact, there is a lot of controversy created around the fact that stricter environmental regulation may move the production of the dirtier goods from the developed countries to the developing ones, where the environmental regulation is laxer and the production costs are lower. This idea is known as the pollution haven hypothesis and is going to be analyzed in paragraph 5.2.2 in detail. 
In my thesis, I am going to answer the question about whether economic globalization through openness to international trade leads to environmental degradation or not. I am going to use CO2 and SO2 emissions in order to measure environmental degradation.  Moreover, I will try to find which other variables affect this relationship and what their actual impact on it is. Lastly, I will answer the question about whether these relationships change according to specific levels of income.

2. TRENDS IN ENVIRONMENTAL DEGRADATION
Environmental degradation is the deterioration of the quality of the environment through various ways. Usually, environmental degradation happens, after human intervention, through the depletion of natural resources, the pollution of waters and atmosphere and the extinction of wildlife, leading, thus, to a lower quality of life and to lower welfare.  
There is a general concern about whether there has been an environmental degradation during the last years and how significant this is. However, there is still no clear answer to the question. The reason is because there are quite many components that combined show the trend of the environmental quality.
Therefore, in order to see the trend of environmental degradation on earth, I decided to look at some variables that indicate environmental degradation. These variables are Carbon Dioxide emissions (CO2), Sulfur Dioxide emission (SO2). The reason why I used these variables is because both variables are both mainly anthropogenic being caused by increasing industrialized activities.

2.1. Carbon Dioxide emissions
Carbon Dioxide emission is the gas released to the atmosphere by human activities, like the burning of fossil fuel. High concentrations of Carbon Dioxide in the atmosphere can cause significant climate changes in the atmosphere. Figure 1 shows the yearly trend of Carbon Dioxide emissions that were released globally in the atmosphere in the last decade. The variable is measured in kilotons. According to the figure, the concentrations of Carbon Dioxide emissions in the atmosphere globally have steadily increased from 1998 to 2007. This trend was expected if we consider the increased scale of economic activity that happened in this decade.

   Figure 1:  Carbon Dioxide emissions, years 1998-2007, World

  Source: World Development Indicators (WDI).


   Figure 2: Carbon Dioxide emissions for the years 1998-2007; developing countries.

  Source: World Development Indicators (WDI).

Figure 2 shows the yearly trend of CO2 emissions in the atmosphere for the same years. The difference now is that we look at the trend for the developing countries, classified by area. According to the graph there is a slight increase for all the developing countries in the CO2 emissions. Noteworthy is that developing countries in the East Asia and Pacific area face a significant increase in CO2 emissions in the last decade. A possible explanation about this could be the rapid development that countries in this area, such as China and Korea, have faced in this last decade.

2.2. Sulfur Dioxide emissions
Another variable that we are going to look at is the trend of Sulfur Dioxide emissions in the atmosphere. Sulfur Dioxide is the gas that is released in the atmosphere after human activities like the burning of oil or petroleum. Sulfur Dioxide is a crucial gas that causes significant climate and environmental damages in high concentrations. Figure 3 shows the yearly trend of globally SO2 emissions in the atmosphere.
               Figure 3: Sulfur Dioxide emissions, years 1990-2000, World

               Source: World Development Indicators (WDI).


According to figure 3, there is a slight decrease in SO2 emissions on earth during the last decade. A possible explanation about this could be the increased environmental concern and the ecological consciousness. More specifically, one possibility would be the change towards the specialization of the production of “cleaner” products than “dirtier” ones. Grether, Mathys and Melo (2007) show that in the 90’s there was a significant increase in the output share of clean products worldwide and accordingly, there was a decrease in the output share of dirty products. 
Figure 4, shows the trend of the SO2 emissions in the atmosphere for the developing countries, during the last decade. According to the figure there is a significant increasing trend in the SO2 emissions revealed in the atmosphere during the last decade. In fact, this is an interesting outcome, regarding the globally decreasing trend in figure 3 for the same years. This outcome could prove the idea that pollution-intensive industries tend to produce in developing countries where there are lower environmental standards and laxer environmental regulation. This idea is known as the “pollution haven hypothesis” and is going to be analyzed further in detail.

Figure 4: Sulfur Dioxide emissions, years 1990-2000, for the developing countries.

Source: David Stern’s Database

3. LINKS BETWEEN ECONOMIC GLOBALIZATION AND THE ENVIRONMENT.
There is a strong relationship between the environment and globalization. Many authors tried to study and understand deeply this relationship and thus there are a lot of articles studying this relationship. However, the exact linkages between environment and globalization are still vague. One reason about this is the many differences in the results of each author that makes it hard for one to compare them and make a conclusion.
First of all, we could start defining the linkages in this relationship by mentioning the fact that the environment, itself, is globalized. The quality of the atmosphere, the waters and the ecosystem are being spread across border. The pollution of the atmosphere, for example, does not stay between one country’s borders. Antithetically, affects people and countries on a global, rather than national, level. Moreover, water run through oceans, contaminating thus, and other parts of the earth.
However, there is a more closed relationship between these two factors. Globalization affects the environment through a variety of channels. Economic globalization leads to economic growth, according to many economists. Adam Smith (1776) and David Ricardo (1877) proved that economies can be benefitted from trade. Thus, openness to trade affects the environment as economic growth itself does. International trade, leads to increasing levels of production affecting the environment through more intense production activities and more frequent use of the natural resources. I am going to analyze these trade related effects in more detail later in my essay.
However, the relationship between globalization and the environment is a bilateral relationship. More specifically, not only globalization affects the environment but the environment affects the pace and quality of globalization as well. A significant way, through which this happens, is due to our environmental concern. In order to protect and conserve the quality of the environment, governments and non-governmental organizations, prevent the spread of economic activity through environmental regulations.
4. EFFECTS OF ECONOMIC GLOBALIZATION ON INTERNATIONAL TRADE
There is an ongoing debate about the exact effects of economic globalization through openness to international trade. More generally, openness to international trade will lead the economy in a more integrated economic environment experiencing, thus, significant economic growth and rising levels of income. However, the effects of economic globalization on international trade are more debatable. There are many studies that have been conducted trying to explain the exact effects of economic globalization on international trade however the answer is still no clear.
According to Panayiotou (2000), there are six channels through which globalization and international trade affect the environment.
Scale effect: It is the effect that comes from the increased scale of economic activity. Openness to international trade, undoubtedly, will lead to economic growth, through increased level of production. This, in turn, will lead to an increasing use of natural resources and environmental pollution. However, this is going to happen in the case of policy inefficiency and market failures. In this case, scale effects are rather negative.
Structural or composition effects: After opening to international trade and economic globalization, a country’s industrial structure is shifting towards its comparative advantage. Without market and policy failures, the structural and composition effects will be positive. More specifically, the output that is being produced under free trade will be better suited in a country’s environmental resource endowments. 
Income effects: Economic globalization can affect the environment via the income effect. According to this, openness to international trade and resulting economic growth are going to lead to increasing levels of consumption and income and increasing willingness to pay for the environmental quality. Thus, through the income effect there is a positive result of the economic globalization on the environment. 
Product and technology effects: Through trade liberalization, there is a dissemination of the products and technology that can be spread throughout the world. The exact impact on the environment is depended from the quality of these products and the technology that is being widely used. Generally, the trade in “dirty” products, such us toxic chemicals and hazardous waste is being prohibited from international markets and environmental policies. Conversely, the trade of environmental friendly goods is being promoted. According to OECD (1996), the global market of environmental friendly goods and services is 300$ annually, and this number is expected to grow more rapidly.
Regulatory effects: the way through which the globalization of economic activity affects the environment depends also on the environmental regulation and trade restrictions that are being implemented. Additionally, a significant role is being played by the relaxation of these environmental measures and their adaptation on the evolution of international trade and environmental needs.
However, through these channels the effects of openness to international trade can be negative as well as positive. There are many theories that have been conducted and supporting these different ideas. According to the literature that has been developed since today and is going to be explained in the following paragraphs, the idea that international trade affects positively the environment is known as the “gains from trade” hypothesis. Antithetically, the idea that international trade affects negatively the environment is known as the “race to the bottom” effect.

4.1. Gains from trade for the environment 
Supporters of globalization consider that there is a positive effect on the environment being generated as a result from openness to international trade. The hypothesis that openness to international trade may be beneficial to the environmental improvement is called “the gains from trade” hypothesis. In fact, studies have shown that openness to international trade is possible to have a positive effect on the environmental quality, and this is reasonable if having in mind that trade will lead to a more integrated and competitive economy,  
According to Frankel (2003), trade openness gives countries the opportunity to gain access in a variety of desired products, more than in the case of autarky.  According to the same author, international trade is going to raise the consumers’ welfare and hence, it is going to raise their demand for higher environmental quality.  Required an efficient environmental regulation system, this rising demand is going to lead to a significant reduction in the level of pollution.
             An additional way, through which environmental quality is benefited through the open market, is technology and managerial innovation. Due to openness to international trade, new technology and innovative production methods are being widely distributed throughout the global market. Accordingly, openness is going to introduce innovation and technology which is beneficial to the environmental improvement and also economic growth.
According to OECD (1995), the significant amount of 75% of international technology transfer arises from trade flows, while the 18% is coming from investment flows. In this technology diffusion, a significant role play the multinational companies, which in order to overcome various obstacles in the host countries, such as cultural, regulatory and other difficulties, they apply innovative technologies. This technology, in combination with innovative managerial politics, helps them to gain competitiveness in the new market (Grossman and Helpman, 1995).
Another way that has been tested to support the positive relationship between openness to international trade and improvement of environmental quality is that environmental standards are being raised through trade. It is a reasonable result for people, when having more products to consume, to demand for higher environmental standards in order to increase their welfare. Additionally, when a large state (e.g. United States) sets higher environmental regulation, other states are going to follow the same policy in order to gain access in the specific market as well as to remain competitive.
4.2. The race to the bottom effect
However, opponents of globalization suggest that there is a rather negative effect from economic globalization on the environment. In fact, this idea comes from the possibility that openness to international trade and investment may decrease the environmental standards, harming thus the global environmental quality. In other words, the idea is that the environmental standards will be lower in the case of an open globalised economy. This idea is known in the literature as the “race to the bottom” effect. 
In most cases, the race to the bottom idea is based upon the fact that countries for fear of losing competitiveness upon the foreign industries, they lower their environmental standards. When domestic environmental regulation rises the production costs they will turn into lower environmental standards which are going to lead to lower production techniques and hence, to lower production costs. Dally (1999), found that economic globalization by means of openness to international trade and capital mobility are going to lead to lower environmental and labor standards at a global level. According to this result, industrialized countries are going to enter an unfair competition with the over-populated and low standard developing ones, facing a deterioration of their environmental standards (Muradian 2004).
However, there are not many empirical studies proving this hypothesis. On the contrary, Boyce (2004) correctly stated that there should be an improvement rather than deterioration in the environmental condition of the North, driven from the reallocation of pollution-intensive industries to the South due to the lower environmental standards of the developing countries.
However, there are other studies suggesting that firms do not only care about environmental regulation when deciding where to locate. In fact, labor costs and market access seem to play a much more significant role for multinationals, (Portney and Stavins; 1995, Grossman and Krueger; 1993, Low and Yeats; 1992, Tobey; 1990). Furthermore, it seems that the production costs that arising from higher environmental standards are not significant enough in order multinationals to base their locative decisions on. 
5. OTHER EXTERNALITIES THAT AFFECT THIS RELATIONSHIP.

According to the theory described in the previous section we can conclude to the fact that there is no clear impact of international trade on the environment. In fact, in the previous paragraphs were mentioned surveys that supported and proved different outcomes. However, if we want to search further the impact of economic globalization on the environment we should examine other externalities that affect this relationship. In this section, I am going to mention some determinants that may affect the relationship between International trade and environmental degradation. These determinants are economic growth, the role of government and environmental regulation.

5.1. Economic growth
There have been made a lot of studies suggesting that economic growth leads to a significant environmental degradation that, in turn, is going to lead in declining levels of income in the long run. According to Georgescu- Rogen (1971) and Meadows et al (1972), growing economic activity leads to growing usage of energy and materials. As a consequence, there will be larger accumulation of waste, elimination of natural resources as well as increased levels of pollutants. This procedure that is going to lead to environmental degradation, will also lead to a decline in human welfare despite the rising levels of income.
However, more recent studies proved that the effect of economic growth on the quality of the environment is highly affected by the level of income. Grossman and Krueger (1991) examined the relationship between economic growth and environmental quality and first concluded to an inverted U-shaped relationship. This relationship became well-known as the Environmental Kuznets Curve (EKC) and was analogical to the relationship between inequality and income that was first postulated by Kuznets (1965)[footnoteRef:2]. According to the EKC, at the early stages of a country’s economic development (low levels of income), there is a negative relationship between economic growth and environmental quality as economic growth leads to environmental degradation. As the economy moves to more advanced stages of economic development, economic growth leads to all the less environmental degradation. After a specific level of income, economic growth correlates positively with the quality of the environment. In other words, the growth of economic activity is harmful to the environment in the short and medium-run, while it is beneficial in the long-run. [2:  S. Kuznets, Economic Growth and Structural change (New York, Norton 1965) and Modern Economic Growth (New Haven, Yale University Press, 1966).] 


Figure 5: The Environmental Kuznets Curve.

Source: Figure reproduced by Panayiotou (2003), chart 2.1.1



However, after Grossman and Krueger (1995) there were many other economists that tried to explain in theory the Environmental Kuznets Curve. Generally, one logical explanation may be that in the early stages of development, as the economic activity starts to increase, the demand for more natural resources and the level of pollutants that are emitted through production, lead to environmental degradation. As we move to more advanced levels of development and higher levels of income, there are more environmental-friendly production techniques, new technology, more well-informed industries and increased demand of people for environmental quality. Furthermore, societies with higher levels of income are willing to pay more for a better environmental quality which is going to lead to better social welfare. All the aforementioned, help the environmental degradation to decrease.

5.1.1. The role of International trade to the EKC
Many economists tried to interpret how International trade is being connected with the Environmental Kuznets Curve. A possible idea is that international trade indeed affects the relationship between economic growth and the environmental degradation by leading the relationship in the downward sloping segment of the inverted U- shaped curve. Intuitively, as income rises due the country’s participation in the international market, countries’ concern for higher environmental quality rises, and thus, pollution-intensive industries move their production to developing countries with lower environmental standards. [footnoteRef:3] [3:  This idea is called the pollution haven hypothesis and is going to be mentioned in paragraph 5.2.1 in detail.] 

However, this is not always the case. The relationship between International trade and inverted U-shaped relationship is rather more complex than it seems to be. For example, what is generally known about the relationship is that international trade changes one country’s comparative advantage. Economic growth that results from an increasing scale of economic activity is going to lead to increasing levels of pollution. However, economic growth that results from technology innovations that are being spread through international trade and globalization is going to lead to decreasing levels of pollution. 
Generally it is quite difficult for economists to find the exact role of international trade on the EKC hypothesis. However, what most of them have done in order to come to a conclusion, is to include a variable that measures openness to international trade into the classic EKC empirical models.
Rock (1996) concludes to the fact that open economies are much more polluting than the closed ones. Moreover, in his study he has taken into account differences as the manufactured share of GDP. According to his study, Rock advocates that when comparing countries with the same income levels and the same share of GDP that comes from manufacturing procedures, open economies to international trade are more polluting than the closed ones. In other words, that means that economic development through openness to international trade is going to lead to environmental degradation even if that is going to change after the turning point of the inverted U-shaped relationship. 

5.2. Environmental regulations
Despite the fact that there is no clear answer on the actual impact of International trade on the Environmental quality, it is generally accepted that environmental regulation can play a significant role in the relationship between economic growth and trade and the quality of the environment. In essence, stricter environmental regulation is going to lead to more environmental friendly production techniques defining, thus, the positive relationship between economic growth and trade and environmental quality. 
However, there is an increase concern about the fact that stricter environmental regulation conflicts with economic growth. In fact, the compliance with stricter environmental regulation, charge the businesses with abatement costs, something that leads to increasing production costs.  Accordingly, the question that arises is whether the arising abatement costs decrease the firms’ competitiveness in the international trade and whether stricter environmental regulation helps economic growth to be generated from openness to international trade.
In general, there is no clear answer about the consequences of stricter environmental regulation on economic growth and on firms’ competitiveness.  Firms and people in general, do not only care about the increased quality of the environment but they also care about rising levels of income. According to this, the fear of the “race-to-the-bottom” hypothesis may lead governments to adopt laxer environmental regulation in order to attain competitiveness in the international markets. Usually, this is the case with the lower income countries, who in order to gain competitiveness in the international market and attain economic growth they are adverse of stricter environmental regulation, helping thus environmental degradation.
However, empirical studies that have been conducted trying to estimate this relationship have found no significant evidence that stricter regulation undermines economic growth. In fact, the production costs that are arising from stricter environmental regulation (abatement costs, compliance costs) are negligible related to the overall production cost. Walter (1973) in his survey found that the total environmental control costs amounted for 1.75% of total US exports and 1.52% of US imports. Low (1992) found that the laxer environmental regulation that was adopted in Mexico related to the United States did not result in a specialization in pollution intensive industries. While Grossman and Krueger in 1993 argued that the higher environmental standards in the United States did not affect the US imports from Mexico. 
However, there is another school of thought arguing that the compliance with stricter environmental regulation will result to economic growth and sustainable development through innovation and entrepreneurship. This hypothesis is known as the Porter Hypothesis and states that stricter environmental regulation leads to technological innovation affecting, thus, positively the economy as well as the environment[footnoteRef:4]. In other words, the tightening of environmental regulation forces companies to adopt more environmentally friendly production techniques, something that will result to technological innovations.  [4:  Porter and van der Linde (1995) ] 



5.2.1. Pollution Haven Hypothesis
Nevertheless, another one question arising when considering the effects of stricter environmental regulation is firms’ location decision. In other words, there is a considerable debate over the hypothesis that industries tend to locate their production in countries where the environmental standards are lower and the environmental regulations are laxer. In this way, they consider to have decreased production costs. 
There is an extensive literature covering this subject. More specifically, there is an idea that has been developed and is called “the Pollution Haven hypothesis”. According to the hypothesis, polluting industries tend to migrate from the developed countries to the developing ones where the environmental standards are lower and the environmental regulation is laxer. In this way, there is an increasing environmental degradation faced by the developing countries contrary to the increasing environmental quality that is faced by the developed ones. Hence, differences in environmental regulations between the countries are going to lead to a comparative advantage on pollution intensive industries for the countries with laxer environmental regulation.[footnoteRef:5] [5:  Usually the countries with the laxer environmental regulations are considered to be the developing ones.] 

In fact, due to the increasing economic globalization and International trade between countries, pollution haven is more possible to happen. More specifically, with economic interdependence between the cross-border nations, producers may produce in countries with laxer environmental regulations (and thus, lower production costs) and serve the same markets they were serving before through International trade.
A lot of studies have been conducted on the subject[footnoteRef:6] and many of them support the Pollution Haven hypothesis. Hettige, Lucas and Wheeler (1992) find that low-income countries have a specialization in pollution-intensive industries. Birdsall and Wheeler (1992), Low and Yeats (1992) and OECD (1993a) have come to similar conclusions. According to the studies, there is a difference between the intensity of products that produce the countries between North and South. More specifically, North is considered to export relatively cleaner products while South, exports relatively dirtier products.[footnoteRef:7] In similar finding have also come Copeland and Taylor (1994), Chichilniski (1994) and Pethig (1976). Lee and Roland-Holst (1994) try to find if there is a difference between the pollution intensity of trade between Indonesia and Japan.[footnoteRef:8] According to the authors’ findings there is a significant difference on the pollution content between the two countries while Indonesia has a specialization to pollution-intensive industries. [6: ]  [7:  North is considered as the developed countries while south as the developing ones.]  [8:  According to classification Indonesia is a developing country while Japan is a developed one.] 

However, despite that the aforementioned studies provide significance evidence that the pollution haven hypothesis hold true, there are many other studies that do not find strong evidence on the hypothesis. Kalt in 1988, Tobey in 1990, Grossman and Krueger in 1993 and Van Beers and Van den Bergh in 1997 conclude that the different environmental regulations between North and South do not result significant differences in the trade patterns between the countries. In fact, the cost arising from stricter environmental regulation is negligible compared to the aggregate production cost. According to estimates the total abatement costs in the North have been estimated to be between 1 and 3 per cent of total aggregate production costs (OECD, 1993a; Tobey, 1990; and Walter, 1973).  
Another claim on the subject is that there are other factors, much more significant, that firms consider when deciding where to locate, such as the labor costs and market access (Jaffe, Peterson, Portney and Stavins, 1995; Low and Yeats, 1992; and Tobey, 1990). Gray (1997) found that the number of plant births correlates negatively with the stringency of the environmental regulation. However, what is noteworthy about this research is that there is no significant difference on the results between the high-polluting industries and the less-polluting industries. That means that there are other factors that affect the firms’ location decisions.
In table 1 there are the results of 6 surveys in which some managers in the United States were asked to rank the most important factors when having to make location decisions. According to the table, in most surveys, environmental regulation affects the managers’ decision about where to locate. However, according to the same surveys, the stringency of environmental regulation is of slight importance compared to the other factors. Only Stafford (1985) argued that some firms which are self-declared as more pollution intensive, admitted to consider environmental regulation of mid-level importance, when having to deal with location decisions.

Table 1: Surveys of the importance of environmental regulation in firms’ locative decisions. 
	Survey
	Sample
	Result

	Epping (1986)
	Survey of manufactures (late 1972) that located facilities 1958-1977
	"Favorable pollution laws" ranked 43rd to 47th out of 84 location factors presented

	Schmenner (1982)
	Fortune 500 branch plants opening 1972-78
	Environmental concerns not among the top 6 items mentioned

	Fortune 1977
	Fortune's 1977 survey of 1000 largest U. S. corporations
	11% ranked state or local environmental regulations among the top 5 location factors.

	Wintner (1982)
	68 urban manufacturing firms
	29 (43%) mentioned environmental regulation as a factor for location choice.

	Stafford (1985)
	162 branch plants built in the late 1970's and early 1980's
	Environmental regulations were not the major factor, but more important than in the 1970's. When self described as "dirty firms" were examined they ranked environmental regulations as of "mid-level importance".

	Lynne (1990)
	Site selection magazine's 1990's survey of corporate real estate executives
	Asked to mention 3 of 10 factors that affect location choice. The result was 42% were asking of "state-clean air legislation".

	Alexander Grant and Company (Various years)
	Survey of industry assiciations
	Environmental compliance costs, given an average of 4%, though growing slightly over time.


Source: Reproduced of table 3 in Levinson (1996)

To conclude, there is still a lot of controversy about whether firms reallocate in the developing countries due to the fact that environmental regulation is laxer compared with the developed ones. The studies that have conducted on the hypothesis are, on their majority, contradictories. One explanation about this may be the unreliability of data and the different methods of measurements. However, one logical conclusion could be that compliance costs and the stringency of environmental regulation may play a role in one firm’s location decision; however, they are of marginal importance.
 

5.3. The role of government
One last externality that I am going to mention is the role of government. Without doubt the role of government has a significant impact on the level of environmental quality and the impact of openness to international trade on it. More specifically, the level of democracy in one country is one aspect of how government affects this relationship. Barrett and Graddy (2000) in one of their studies find that increased level of political freedom lead to decreased measures of pollution, especially in poorer nations. Additionally, Torras and Boyce (1998) found that increased levels of democracy lead to an improvement in air and water quality.

Figure 6: Openness vs. SO2 concentrations in Low vs. High- Democracy Regimes, in 1990

Source: Figure reproduced from Frankel (2005b), figure 1.

Figure 6 shows the correlation between SO2 emissions and openness to international trade between high and low democracy regimes in the year of 1990. According to the figure we can see a rough strong correlation between the two factors explaining their strong relationship. 
Additionally, another factor that can be considered as an externality is the level of corruption. In a general assumption, more corrupt governments can lead to inefficient environmental policies, creating thus a rather positive relationship between environmental degradation and openness to international trade. Desai (1998) proves that the level of corruption contributes to environmental degradation in the case of the developing countries.

6. EMPIRICAL PART
In my empirical part the main research question to be investigated is:
· Is there a relationship between Economic Globalization and the Environment?
Moreover, I am also going to answer the following questions:
· Which other variables affect this relationship?
· Do these relationships change according to specific levels of income?
More specifically, the main hypotheses that I am going to test in my thesis and are according to my theory that was developed in the 4th section are the following:
· H0: Openness to International trade leads to a race to the bottom effect,
· H1: Openness to International Trade is going to raise the Environmental                                
               Demand and thus, raise the quality of the environment.



6.1. Empirical methodology 
In my empirical part I am going to use OLS regressions in order to examine if there is a relationship between economic globalization and environmental degradation. More specifically, I am going to find the exact impact of economic globalization on the quality of the environment. The dataset is an unbalanced panel data consisting of 88 developing countries (Appendix 1) covering the years 1990-2010. The variables are taken in logarithms and in the regressions there have been used time and country fixed effects. Moreover, in each of my regression model I am running several regressions controlling one different set of variables at a time. These results are being presented in the different columns of each table. The reason I am doing this is in order to see whether my results change significantly when I change my control variables. Each time, the controlling of the variable is by chance and I do not follow a specific plan.
Motivated by the theory which was developed in the previous section I am going to analyze the following equation: 
(1)            Eit=α0+α1Tit+α2Yit+α3Xit+ut
where Eit is the environmental indicator and dependent variable of country i in year t. As environmental indicators I use Carbon Dioxide emissions (CO2) and Sulfur Dioxide emissions (SO2). I use these two environmental indicators mostly because of their higher availability. Moreover, these environmental indicators are highly anthropogenic and thus, they are more possible to be created due to increased industrialized activities. The T variable refers to economic globalization. As I mentioned on the previous section, I use openness to international trade to measure economic globalization. Accordingly, T variable is consisted by indicators that measure openness to international trade. First, I am going to use the “trade” variable in order to measure openness to international trade and later I am going to split this model in two different regression models. In the first one I am going to look only the imports and in the other one only the exports. The Y variable refers to indicators that measure income. X contains a set of control variables that I am going to explain later in detail. Lastly, u denotes the error term.
My model specification is based on the model used by Bernauer, Koubi (2009). However, I included some different variables. More specifically, I used also CO2 emissions as the dependent variable. Moreover, I added the trade variables (imports and exports), the industrial variables (manufacture value and energy use), the political variable (PRI), the economic variable (Gdp), the demographic variable (population density) and the Sq. Gdp per capita in order to test the Environmental Kuznets Curve.

6.2. Variables Explanations

6.2.1. Dependent Variables
In order to measure environmental degradation I am using the CO2 emissions variable multiplied by the population density of each country, which is the total population divided by the surface area. This formulation takes into account the fact that the level of CO2 concentrations in the atmosphere of one country depends on the number of people that live in this country, and thus, on population density. The CO2 emissions variable is measured in kilotons and the data come from the World Development Indicators (WDI).  
My second dependent variable is the total level of SO2 emissions Multiplied again by the population density of each country, which is the total population divided by the surface area. The reason of the formulations is again because of the fact that the release of the SO2 emissions in the atmosphere depends highly on each country’s population density. The data on SO2 emissions come from Atmospheric Chemistry and Physics (ACPD).
6.2.2. Independent variables
In order to measure openness on international trade and also test my two hypotheses, I use the trade variable which is computed as the share of imports plus exports divided by GDP. The data on trade come from the World Development Indicators (WDI). According to the theory that developed in the previous section, we expect a positive relationship between environmental degradation and the level of openness to international trade since we examine the case of the developing countries. In fact, this is the result to be expected according to the “race to the bottom effect” and to many empirical studies (Dally, 1999; Murandian, 2004).
In order to measure the countries’ participation on trade I also use the variable imports and exports on goods and services one at a time. The reason why I am doing that is in order to test the hypothesis that countries who export more tend to have higher environmental degradation than countries that tend to import more. Accordingly, what I am expecting is a positive relationship between exports and CO2 emissions and also a negative relationship between imports and CO2 emissions. The data on imports and exports on goods and services are taken from the World Development Indicators (WDI). Moreover, I have used both imports on goods and services (on current US$) and imports as a percentage of GDP. Accordingly, I have used exports on goods and services (on current US$) and also exports as a percentage of GDP[footnoteRef:9]. The reason why I did this is to see if there is a significant difference in the results when we scale them according to the country’s GDP. [9:  Since there are no significant differences between the results I am presenting the results on imports and exports on Appendix 3.
] 

As far as the Y variable is concerned, it is used to denote a set of income variables. More specifically I use GDP per capita (measured in current US$) and square GDP per capita in order to test the Kuznets Curve hypothesis, which suggests that in low levels of income, economic growth affects negatively the environmental quality while in high levels of income there is a positive impact of economic growth on the environmental quality (Grossman and Krueger, 1991). According to the theory that is developed in the previous section, we expect a positive relationship between GDP per capita and the environmental indicator. Moreover, since square GDP per capita denotes the high levels of income, we now expect a negative relationship between square GDP per capita and the environmental indicator. The data on GDP per capita are taken from the World Development Indicators (WDI).
As far as the control variables are concerned, I use a set of industrial variables (Energy use and manufacturing value added), GDP as an economic variable, population density as a demographic variable and a set of political variables (Polity, Political Rights Index and Corruption Perception Index).
The energy use variable and the manufacturing value added are used in order to measure how much industrialized one country is. The more energy is being used and the more the manufacturing value added, the more industrialized one country is and thus, the more tense the environmental degradation will be. Thus, we expect a positive relationship between both energy use and manufacturing value added with environmental degradation. The energy use is measured in kg of oil equivalent per capita and the manufacturing value added is taken as a percentage of GDP. The data on both variables are taken from the World Development Indicators (WDI).
The population density variable is used as a demographic variable. Population density is measured as the number of total population per km2. The hypothesis behind the population density variable is that higher population density leads to lower environmental quality. Hence, we expect a positive relationship between population density and increasing levels of emissions released in the atmosphere. The data of population density are taken from the World Development Indicators (WDI).
The GDP variable is used as an economic variable in order to measure the size of the economy. The higher the GDP is, the larger the economy is and thus, the higher the environmental degradation will be. Accordingly, we expect a positive relationship between the GDP and the variable indicating environmental degradation. The GDP is measured in current US$ and it is collected for all the years and countries from the World Development Indicators.
As far as the political variables are concerned, I am going to use three different variables. The first is the Political Rights Index which is a measure of democracy measuring the political rights and the freedom of election. The index which was formulated by Gastil (1988) and it consists one of the most reliable political indices (Bollen 1993:1220), ranges from 1 (most free) to 7 (least free). The assumption here is that the higher the level of democracy, the lower the levels of environmental pollution will be (Torras and Boyce, 1998; Barrett and Graddy, 2000). Thus, our expectation is that there will be a positive relationship between the Political Rights Index and the environmental pollution (considering the reverse ranging of the index). The data on Political Rights Index were collected by the Environmental Governance and Institutions.
Another political variable is the Polity variable which also measures the level of democracy. The polity index captures the level of democratic participation in one country’s government. This index ranges from -10 (for mostly autocratic regimes) to 10 (mostly democratic regimes).[footnoteRef:10] The assumption here is again that more democratic regimes tend to have lower levels of environmental pollution. Hence, we expect a negative relationship between the polity index and the level of environmental pollution. The data on Polity Index were taken from the POLITY IV dataset.  [10:  Since the polity index can have negative values and in order to be able to use the logarithm, I formulated the index in order to be positive in every value. That means that in my paper, polity index is being ranged from 0(mostly autocratic regimes) to 20 (mostly democratic regimes).] 

The last political variable is the Corruption Perception Index (CPI) that measures the level of corruption in one country’s government. The CPI is provided by the Transparency International and ranges from 10 (very clean) to 0 (highly corrupt). The reason I am using this variable is in order to test the pollution Haven hypothesis. In fact the pollution have hypothesis implies that countries with lower environmental regulation tend to produce more dirty goods. However, since it is difficult to control for different environmental regulations across the countries, I use the CPI in order to measure one government’s reliability. More specifically, the more corrupt one government is, the laxer the environmental regulation will be (Naughton, 2010). Thus, the expected relationship between the CPI and the environmental pollution will be negative (considering the reverse ranging of the index). 

6.3. Results
In this section the regression results will be presented and analyzed. More specifically, I am going to see the validity of the hypotheses that were developed in the previous section.

6.3.1. CO2 Emissions
From table 1, we see that there is a strong positive relationship between trade and CO2 emissions. This result indicates that openness to international trade affects negatively the environment, while it confirms the hypothesis that openness to International trade leads to the “race to the bottom effect”. In fact, this was a hypothesis that we were expecting since we are examining the case of the developing countries. According to table 1, the trade variable is statistically significant at the 5% significance level (column 1, 2, 3, 4)
In table 2, we examine the hypothesis that countries that are more export oriented have lower environmental quality than those that are import oriented. That means that we should expect a positive relationship between exports and CO2 emissions and a negative relationship between imports and CO2 emissions. From table 2 we see that there is indeed a positive relationship between exports and CO2 emissions (columns 1, 2, 3, 4) which is also statistically significant in 10% (column 2) and 5% (columns 3, 4) significance level. However, our hypothesis is not completely confirmed about imports as we get a negative relationship (columns 1, 2) and a    positive one (columns 3, 4) between imports and CO2 emissions. However, the results are not statistically significant in any case and so we cannot accept or reject the hypothesis that countries that are import oriented tend to have higher environmental quality. If we test the same hypothesis for exports and imports that are not scaled to GDP (see Tables 1 in Appendix 3), the results are quite the same. We find again a positive relationship with exports and CO2 emissions that is statistically significant. However, as far as imports are concerned, we find a positive relationship that is however statistically significant at the 10% (column 7) and 5% (column 8) significant level.
As far as the hypothesis on the Environmental Kuznets Curve is concerned, according to table 1 and table 2, we found strong evidence confirming the EKC. More specifically, in both tables, we found a positive relationship between GDP per capita and CO2 emissions that was statistically significant in each case. Moreover, we found a negative relationship between square GDP per capita and CO2 emissions that was also statistically significant in each case. Intuitively, that means that in low levels of income, economic growth raises the levels of environmental pollution up to a turning point. After this turning level of income, economic growth leads to better environmental quality. 
As far as the Industrial variables are concerned, we found the positive relationship we were expecting to both of them. More specifically, according to table 1 and 2, we found that there is a positive relationship between energy use and CO2 emissions and also between manufacture value added and CO2 emissions. In most cases the results are statistically significant for both variables.
As far as the population density variable is concerned, there is a positive relationship between population density and CO2 emissions. That means that our hypothesis that the higher the population density, the more the environmental degradation is accepted. According to table 1, the results are statistically significant in 1% significance level (column 3, 4) while according to table 2 the results are also statistically significant in 1% significance level (columns 2, 3, 7 and 8).
As far as the GDP variable is concerned we have found a negative relationship that does not confirm our hypothesis that the higher the Gdp, the more the environmental degradation. However, these results are not statistically significant in any regressions and thus, they are not reliable. 
As far as the political variables are concerned, I present the results also in table 1 and 2. For the PRI variable, I find the positive relationship that I was expected. According to my results, that means that the more political free one country is, the lower the environmental degradation. The results in both tables are statistically significant and thus, they are reliable.
However, as far as the polity variable is concerned we have a quite interesting result. We do not get the negative relationship we were expecting; however, my results in each case are statistically significant at the 5% significance level. Intuitively, that means that the more democratic one country is, the more the environmental degradation will be. However, there have been studies that explain this positive relationship between democracy and environmental degradation. In fact, Olson (1965, 1982) and Midlarsky (1998) suggested that in many democratic regimes there are special interest groups that enjoy disproportionate interest on policy making. If this is a case, then there is the possibility that some public good, including environmental quality, may be underprovided if there are special interest groups that are being opposed to stricter environmental regulation.
The Corruption Perception Index tests whether more corrupt governments tend to have laxer environmental regulation which in turn leads to higher levels of environmental pollution. According to tables 1 and 2, there is a negative relationship between the CPI index and the CO2 emissions indicating the positive relationship between environmental pollution and the level of corruption (considering the reverse ranging of the index). This result confirms our hypothesis that the more corrupt one government is the more the environmental pollution. However, this result is not statistically significant in any case and thus we cannot accept or reject the hypothesis.







Table 1: Testing the impact of trade on the CO2 emissions
	 
	(1)
	(2)
	(3)
	(4)

	
	CO2
	CO2
	CO2
	CO2

	Trade
	0.237**
	0.200**
	0.140**
	0.102**

	
	(1.75)
	(1.91)
	(2.01)
	(2.30)

	Gdp p. c.
	1.342***
	1.269***
	0.605***
	0.508**

	
	(4.12)
	(3.04)
	(3.12)
	(3.25)

	Sq. Gdp p. c. 
	-0.083***
	-0.085***
	-0.018*
	-0.02***

	
	(-3.58)
	(-3.33)
	(-1.69)
	(-2.07)

	Energy Use
	 
	1.003***
	0.732***
	0.651***

	
	
	(4.81)
	(5.59)
	(5.63)

	Manuf. Value
	 
	0.08***
	0.103
	0.080**

	
	
	(0.83)
	(1.47)
	(1.88)

	Pop. Dens
	 
	 
	2.79***
	2.92***

	
	
	
	(7.26)
	(10.76)

	Gdp
	 
	 
	-0.111
	-0.034

	
	
	
	(-1.19)
	(-0.40)

	PRI
	 
	 
	 
	0.037**

	
	
	
	
	(1.06)

	Polity
	 
	 
	 
	0.068**

	
	
	
	
	(2.07)

	CPI
	 
	 
	 
	-0.03

	
	
	
	
	(-0.82)

	Constant
	3.89
	-0.33
	-5.10**
	-5.65**

	
	1.52
	(-0.13)
	(-2.14)
	(-2.53)

	Observations
	1690
	773
	773
	697


Significance levels: ***p<0.001, **p<0.05, *p<0.1; t-statistics (in parenthesis)








Table 2: Testing export and imports on the CO2 emissions
	 

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	
	CO2 
	CO2 
	CO2 
	CO2
	CO2
	CO2
	CO2
	CO2

	Exports_gdp
	0.01
	0.007*
	0.107**
	0.09**
	 
	 
	 
	 

	
	(0.10)
	(0.09)
	(1.73)
	(1.87)
	 
	 
	 
	 

	Imports_gdp
	 
	 
	 
	 
	-0.12
	-0.029
	0.098
	0.034

	
	 
	 
	 
	 
	(-0.95)
	(-0.31)
	(1.64)
	(1.36)

	Gdp p.c.
	1.36***
	1.27***
	0.53**
	0.45***
	1.35***
	1.25***
	0.55***
	0.49***

	
	(3.82)
	(3.12)
	(3.05)
	(3.14)
	(3.78)
	(3.15)
	(3.04)
	(3.20)

	Sq. Gdp p. c.
	-0.089***
	-0.09***
	-0.017*
	-0.018**
	-0.09***
	-0.08***
	-0.02*
	-0.02**

	
	(-3.62)
	(-3.59)
	(-1.68)
	(-2.01)
	(-3.73)
	(-3.66)
	(-1.74)
	(-2.13)

	Energy Use
	 
	1.077***
	0.72***
	0.642***
	 
	1.08***
	0.75***
	0.68***

	
	 
	(5.34)
	(5.45)
	(5.46)
	 
	(5.36)
	(5.70)
	(6.00)

	Manuf. Value
	 
	0.102**
	0.110*
	0.08**
	 
	0.106
	0.10*
	0.08*

	
	 
	(0.96)
	(1.57)
	(1.98)
	 
	(1.02)
	(1.45)
	(1.85)

	Pop. Density
	 
	 
	2.866***
	3.01***
	 
	 
	2.874***
	2.97***

	
	 
	 
	(7.68)
	(11.10)
	 
	 
	(7.75)
	(10.81)

	Gdp
	 
	 
	-0.052
	0.003
	 
	 
	-0.059
	-0.03

	
	 
	 
	(-0.50)
	(0.04)
	 
	 
	(-0.59)
	(-0.35)

	PRI
	 
	 
	 
	0.03**
	 
	 
	 
	0.034*

	
	 
	 
	 
	(0.94)
	 
	 
	 
	(1.00)

	Polity
	 
	 
	 
	0.06**
	 
	 
	 
	0.068**

	
	 
	 
	 
	(2.01)
	 
	 
	 
	(2.10)

	CPI
	 
	 
	 
	-0.031
	 
	 
	 
	-0.037

	
	 
	 
	 
	(-0.87)
	 
	 
	 
	(-0.99)

	Constant
	7.77***
	2.72*
	-4.34
	-5.14*
	8.32***
	2.87
	-4.39*
	-4.43**

	
	(5.61)
	(1.51)
	(-1.93)
	(-2.45)
	(5.39)
	(1.64)
	(-2.03)
	(-2.33)

	Observations
	1645
	774
	774
	698
	1645
	774
	774
	698


Significance levels: ***p<0.001, **p<0.05, *p<0.1; t-statistics (in parenthesis)






6.3.2. SO2 Emissions
In this paragraph, I am presenting my results that show the impact of openness to international trade on the SO2 emissions for the developing countries. My model remains the same as before, with the same control variables. However, my dependent variable will be the SO2 emissions.
More specifically, according to table 3, we see that there is again a positive relationship between trade and SO2 emissions. Intuitively, that means that openness to international trade leads to increasing concentrations of the SO2 emissions in the atmosphere. The results are statistically significant at the 5% (columns 1 and 2) and at the 10% (column 3 and 4) significance level.
As far as the exports variable is concerned, and according to table 4, we get the positive relationship that we expected. This result is statistically significant at the 5% (column 4), 5% and 10% (column 6) significance level. As far as the imports are concerned we get the expected negative relationship (columns 1 and 2). Nevertheless, we get a positive relationship when we control for population density, Gdp and political variables (column 3). However, the results are statistically insignificant and thus, they are not reliable. When we test the same hypothesis for exports and imports that are not scaled to Gdp (See Table 2, appendix 3), we do not get any significant changes.
As far as the Gdp per capita and square Gdp per capita are concerned, we find in all the regressions the relationship we were expecting according to the Environmental Kuznets Curve. More specifically, according to tables 3 and 4, we get a positive relationship between Gdp per capita and SO2 emissions and a negative relationship between square Gdp per capita and SO2 emissions. As we have already mentioned, that means that in low levels of income, economic growth affects negatively the environmental quality while in high in levels of income economic growth affects positively the environment. The results are statistically significant and thus, we can rely on them.
As far as the manufacture value is concerned, we get the expected positive relationship which is statistically significant at the 1%significance level in tables 3 and 4. As far as the population density variable is concerned, we also get a positive relationship which is statistically significant at 1% significance level. Intuitively, that means again that the higher the population density and the more intense the manufacture activity, the higher the environmental degradation. As far as the Gdp is concerned, in all the regressions we got a negative relationship, opposite the one we were expecting, that is not however statistically significant in any case. Finally, as far as the political variables are concerned, we do not get any statistically significant results in any case and thus, we cannot reach to a conclusion.
Table 3: Testing trade on SO2 emissions
	 
	(1)
SO2
	(2)
SO2
	(3)
SO2
	(4)
SO2

	Trade
	0.352**
(2.51)
	0.267**
(2.27)
	0.145*
(1.76)
	0.143*
(1.68)

	Gdp p.c.
	4.335***
(12.35)
	3.696***
(9.14)
	1.775***
(3.07)
	2.012***
(3.95)

	Sq. gdp p.c.
	-8.63***
(-17.01)
	-7.28***
(-11.47)
	-3.012***
(-3.02)
	-3.447***
(-4.05)

	Manuf. value 
	 
	0.664***
(3.48)
	0.465***
(3.53)
	0.381***
(3.28)

	Pop. Density
	 
	 
	4.107***
(6.57)
	4.069***
(6.46)

	Gdp
	 
	 
	-0.02
(-0.18)
	-0.112
(-0.85)

	PRI
	 
	 
	 
	0.0219
(0.41)

	Polity
	 
	 
	 
	0.142
(1.43)

	CPI
	 
	 
	 
	-0.0346
(-0.22)

	Constant
	3.04
(1.15)
	2.218
(0.94)
	-12.6***
(-3.27)
	-10.65**
(-2.84)

	Observations
	1169
	1008
	1007
	892


Significance levels: ***p<0.001, **p<0.05, *p<0.1; t-statistics (in parenthesis)




Table 4: Testing imports and Exports on SO2 emissions
	 
	(1)
SO2
	(2)
SO2
	(3)
SO2
	(4)
SO2
	(5)
SO2
	(6)
SO2

	Imports_gdp
	-0.150
(-1.21)
	-0.069
(-0.64)
	0.834
(1.22)
	 
	 
	 

	Exports_gdp
	 
	 
	 
	0.0489**
(0.43)
	0.0416
(0.42)
	0.131*
(1.79)

	Gdp p.c.
	1.612*
(1.87)
	1.962***
(3.14)
	1.359***
(2.92)
	1.647
(1.94)
	1.974***
(3.15)
	1.24**
(2.61)

	Sq. gdp p.c.
	-0.123**
(-2.02)
	-0.13***
(-2.96)
	-0.077**
(-2.47)
	-0.122*
(-2.03)
	-0.13***
(-2.92) 
	-0.07**
(-2.21)

	Manuf. Value 
	 
	0.617***
(3.07)
	0.371***
(3.47)
	 
	0.606***
(3.00)
	0.352***
(3.34)

	Pop. Density
	 
	 
	3.881***
(6.91)
	 
	 
	3.908***
(6.90)

	Gdp 
	 
	 
	-0.983
(-0.72)
	 
	 
	-0.059
(-0.41)

	PRI
	 
	 
	0.0032
(0.06)
	 
	 
	0.005
(0.11)

	Polity
	 
	 
	0.1585
(1.61)
	 
	 
	0.153
(1.55)

	CPI
	 
	 
	-0.049
(-0.32)
	 
	 
	-0.047
(-0.30)

	Constant
	4.506
(1.38)
	0.639
(0.26)
	-11.76***
(-3.17)
	3.504***
(1.14)
	0.139
(0.06)
	-12.43***
(-3.14)

	Observations
	1137
	1013
	897
	1137
	1013
	897


Significance levels: ***p<0.001, **p<0.05, *p<0.1; t-statistics (in parenthesis)


6.4. Do the different levels of income affect these results? 
In this paragraph I have divided my countries according to their levels of income, in High, Middle and Low income countries, according to the World Bank classification (see Appendix 1). The method I am following is the same with the previous paragraph However, due to a large number of missing variables, especially in high and low income countries I faced the problem with small numbers of observations. In order to increase my numbers of observations and make my results more reliable I omitted some variables. More specifically, I omitted the political variables (CPI, pri and polity) and the “energy use” variable. In this paragraph I am going to present my regression results.
According to table 5, I found the expected positive variable between trade and CO2 emissions in Middle and Low income countries. My results are now statistically significant at the 1% and 5% significance level respectively. However, in high income countries I found a negative relationship. Nevertheless, this result is not statistically significant and thus, unreliable. 
According to table 6, exports tend to be positive as we expected at high, middle and low income countries but they are statistically significant only at middle income countries (at 1% significance level). As far as imports are concerned, they are positive in each case and statistically significant at middle and high income countries. This result is surprising as it rejects the hypothesis that countries are import oriented tend to have higher environmental quality. Moreover, according to my results there is no difference between imports and exports and their impact on the CO2 emissions.
As far as the Environmental Kuznets hypothesis is concerned, according to table 5 and 6, the results strongly support the hypothesis in each case. More specifically, GDP per capita tend to be negative and square GDP per capita is positive for all income levels. However, the results are not statistically significant in each case.
The population density variable tends to show a positive relationship with CO2 emissions in all the regressions. This result is statistically significant at the 1% significance level at all the income levels. Additionally the same result as before we found on the “manufacturing value added” variable. However, the results are statistically significant at the 1% significance level only for the middle income countries. 
As far as the “Gdp” variable is concerned, I found the positive relationship I expected with the CO2 emissions for the middle and low income developing countries with the results to be statistically significant. However, for the high income countries I have a negative relationship between Gdp and CO2 emissions that is nevertheless, not statistically significant.

Table 5: Testing trade on CO2 emissions for different levels of income
	 
	High Income
	Middle Income
	Low Income

	 
	(1)
	(2)
	(3)

	
	CO2
	CO2
	CO2

	Trade
	-0.0916
	0.302***
	0.268**

	
	(-0.29)
	(4.90)
	(2.64)

	Gdp p. c.
	2.531
	0.699***
	1.22**

	
	(1.01)
	(2.69)
	(2.15)

	Sq. gdp p. c.
	-0.086
	-0.037**
	-0.086*

	
	(-0.70)
	(-2.21)
	(-1.78)

	Pop. Density
	4.19***
	2.31***
	2.82***

	
	(5.49)
	(5.79)
	(3.90)

	GDP 
	-0.51**
	0.17***
	0.163*

	
	(-2.30)
	(3.19)
	(1.75)

	Manuf. Value
	0.135
	0.216***
	0.131

	
	(0.87)
	(3.46)
	(0.99)

	Constant
	-4.04
	-7.67***
	-12.23***

	
	(-0.19)
	(-3.72)
	(-4.11)

	Observations
	124
	837
	283


Significance levels: ***p<0.001, **p<0.05, *p<0.1; t-statistics (in parenthesis)
Table 6: Testing Exports and Imports on CO2 emissions for different levels of income
	 
	High Income
	Mddle Income
	Low Income
	High Income
	Middle Income
	Low Income

	 
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	 
	CO2
	CO2 
	CO2
	CO2
	CO2
	CO2

	Exports_gdp
	0.0518
	0.25***
	0.121
	 
	 
	 

	 
	(0.21)
	(4.59)
	(1.25)
	 
	 
	 

	Imports_gdp
	 
	 
	 
	0.065
	0.22***
	0.29**

	 
	 
	 
	 
	(0.22)
	(4.11)
	(2.94)

	Gdp p.c.
	3.193
	0.52**
	0.97
	3.044
	0.74***
	1.08*

	 
	(1.13)
	(1.99)
	(1.40)
	(1.41)
	(2.84)
	(1.93)

	Sq. gdp p.c.
	-0.121
	-0.035**
	-0.076
	-0.113
	-0.04***
	-0.084*

	 
	(-0.84)
	(-2.01)
	(-1.35)
	(-1.02)
	(-2.75)
	(-1.8)

	Pop. Density
	4.37***
	2.43***
	3.006***
	4.43***
	2.48***
	2.99***

	 
	(4.82)
	(6.33)
	(4.00)
	(4.17)
	(6.4)
	(4.69)

	GDP
	-0.47*
	0.31***
	0.23**
	-0.45
	0.28***
	0.33***

	 
	(-2.14)
	(4.24)
	(2.13)
	(-1.83)
	(4.18)
	(3.63)

	Manuf. Value
	0.139
	0.21***
	0.15
	0.137
	0.21***
	0.121

	 
	(0.86)
	(3.41)
	(1.19)
	(0.86)
	(3.17)
	(0.94)

	Constant
	-10.68
	-6.3***
	-9.63**
	-10.69
	-6.32***
	-12.66***

	 
	(-0.55)
	(-3.05)
	(-2.25)
	(-0.58)
	(-3.18)
	(-4.73)

	Observations
	124
	839
	283
	124
	839
	283


Significance levels: ***p<0.001, **p<0.05, *p<0.1; t-statistics (in parenthesis)

In table 7 I am presenting the same procedure with dividing the countries according to their levels of income. My control variables remain the same (with tables 5 and 6). The only difference is at my dependent variable as I am using now the SO2 emissions. My results are almost the same. 
According to the “trade” variable there are no statistically significant results in middle and low income countries. However, in high income countries there is a negative relationship indicating that the higher the participation in the international trade, the lower the environmental degradation. This result is statistically significant at the 5% significance level and thus, it is reliable. A possible explanation about this can be the “gains from trade hypothesis”. According to the hypothesis, more developed economies with higher levels of income tend to be benefitted by the openness to international trade. As far as the imports and exports variable are concerned, the results are not statistically significant and thus, we cannot reach to a conclusion about them.
As far as the Environmental Kuznets curve hypothesis is concerned, we get the results that confirm the hypothesis. However, these results are statistically significant at the 5% significance level only for the case of Middle Income countries. As far as the “population density” and the “manufacture value added” variables are concerned, we get the expected positive relationship in each case. According to tables 7 and 8, these results are in most cases statistically significant. Lastly, as far as the gdp variable is concerned, I do not get any significant results and thus, I cannot reach to a conclusion about them.






Table 7: Testing trade on SO2 emissions for different levels of income
	

	High Income
	Middle Income
	Low Income

	
	(1)
	(2)
	(3)

	
	l SO2
	l SO2
	l SO2

	ltrade
	-0.318**
	0.127
	-0.117

	
	(-2.27)
	(1.51)
	(-0.27)

	lgdp p.c.
	7.133
	1.47**
	-1.411

	
	(1.14)
	(2.34)
	(-0.79)

	l sq. gdp p.c.
	-0.39
	-0.087**
	0.127

	
	(-1.13)
	(-1.99)
	(0.87)

	l manuf. Value added
	0.003***
	0.431**
	1.121**

	
	(0.05)
	(3.26)
	(2.33)

	lpopulation density
	5.266***
	4.052***
	4.225*

	
	(4.92)
	(4.31)
	(2.11)

	lgdp
	-0.204
	-0.018
	0.149

	
	(-0.50)
	(-0.17)
	(0.65)

	Constant
	-33.62
	   -15.94***
	-9.376

	
	(-1.06)
	(-3.02)
	(-0.79)

	Observations
	113
	670
	165


                   Significance levels: ***p<0.001, **p<0.05, *p<0.1; t-statistics (in parenthesis)

	Table8: Testing the Imports and Exports for SO2 emissions in different levels of income.

	 
	High Income
	Middle Income
	Low Income
	High Income
	Middle Income
	Low Income

	 
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	
	l SO2
	l SO2
	l SO2
	l SO2
	l SO2
	l SO2

	limports_gdp
	-0.337
	0.129
	-0.01
	 
	 
	 

	
	(-2.18)
	(1.61)
	(-0.03)
	
	
	

	lexports_gdp
	 
	 
	 
	-0.201
	0.153**
	-0.057

	
	
	
	
	(-1.77)
	(2.10)
	(-0.19)

	lgdp p.c.
	7.546
	1.48**
	-1.101
	6.96*
	1.277**
	-1.181

	
	(1.24)
	(2.40)
	(-0.80)
	(1.09)
	(2.16)
	(-0.95)

	lsq. Gdp p.c.
	-0.414
	-0.093**
	0.106
	-0.387
	-0.08**
	0.114

	
	(-1.21)
	(-2.16)
	(0.86)
	(-1.08)
	(-1.94)
	(0.93)

	lmanuf. Value added
	0.0107
	0.436***
	1.067**
	-0.009
	0.41***
	1.099**

	
	(0.11)
	(3.25)
	(2.46)
	(-0.12)
	(3.25)
	(2.43)

	lpopulation density
	4.88***
	4.11***
	4.23*
	5.181***
	4.053***
	4.132***

	
	(4.36)
	(4.45)
	(2.12)
	(4.59)
	(4.46)
	(2.19)

	Gdp
	-0.276
	0.036
	0.15
	-0.163
	0.073
	0.121

	
	(-0.68)
	(0.33)
	(0.56)
	(-0.41)
	(0.67)
	(0.41)

	Constant
	-36.45
	-15.68**
	-12.16
	-37.79
	-15.57***
	-10.90

	
	(-1.17)
	(-2.92)
	(-1.29)
	(-1.17)
	(-2.87)
	(-1.12)

	Observations
	113
	671
	165
	113
	671
	165


Significance levels: ***p<0.001, **p<0.05, *p<0.1; t-statistics (in parenthesis)
7. CONCLUSION
In this thesis I tried to answer the question if there is a relationship between economic globalization and environmental pollution. According to the literature review that was developed in the first part, there is no clear answer about the actual relationship between trade and environmental degradation. There have been studies conducted that support the “gains from trade” hypothesis, according to which, there is a benefit attained to the environmental quality through openness to international trade. The main reason about this is that rising levels of income lead to increased environmental concern. However, the opposite belief is the known as “race to the bottom” hypothesis. According to this hypothesis, increased scale of economic activity driven by openness to international trade leads to environmental degradation.
However, which hypothesis dominates the other, depends on other externalities such as the role of government and the existing environmental regulation. However, considering stricter environmental regulation in a country leads industries to reallocate in developing countries with lower environmental regulation, increasing thus, their pollution.
In my empirical part I tested these hypotheses for 88 developing countries for the years 1990-2010. According to my findings, economic globalization, through openness to international trade, leads to environmental degradation, confirming thus, the hypothesis that openness to international trade leads to the “race to the bottom effect”. I also found evidence that rising amount of exports raise the level of CO2 emissions. However, I didn’t find significant evidence that rising imports lower environmental pollution as we expected. Additionally, I found strong evidence about the Environmental Kuznets Curve. That means that in low levels of income, economic growth leads to environmental pollution while in higher levels of income economic growth leads to better environmental quality.
According to my control variables, I found significant evidence that the more industrialized one country is, the more the environmental degradation in this country will be. Furthermore, I also found significant evidence that the higher the population density, the more the environmental degradation. Moreover, I found significant evidence that government plays a significant role in this relationship. That means that, the higher the level of political freedom the lower the environmental degradation and the higher the government’s corruption the higher the environmental degradation. Finally I didn’t find any significant results that prove that these kind of relationships change in different levels of income.

8. SUGGESTIONS FOR FURTHER RESEARCH
If someone would like to examine further the relationship between Economic globalization and the impact on Environmental Degradation could take into account the following suggestions:
· Use different statistical method that may lead to different results. Using different control variables could lead to a different result as well.
· Examine a causality analysis. It would be interesting to see not only if there is an impact of Economic Globalization on the Environment but also if Environment could affect the level of participation on the International Trade.
· Testing with a time-series analysis would be also interesting; however, the number of data is restricted.
· Testing also different environmental indicators would be an option. For example it would be interesting to see the results not only on emissions but also on water pollution and land quality. However, again the data are rather restricted and thus, not very helpful to different environmental indicators.
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APPENDIX 1
· Here is presented the list of the 88 developing countries that were used in my research and their level of income classified according to the World Bank. 
1. 
2

2. Albania (Middle Income)
3. Algeria (Middle Income)
4. Angola (Middle Income)
5. Argentina (Middle Income)
6. Azerbaijan (Middle Income)
7. Bahrain (High Income)
8. Bangladesh (Low Income)
9. Belarus (Middle Income)
10. Benin (Low Income)
11. Bhutan (Middle Income)
12. Brazil (Middle Income)
13. Bulgaria (Middle Income)
14. Burundi (Low Income)
15. Cambodia (Low Income)
16. Cameroon (Middle Income)
17.  Chile (Middle Income)
18. China (Middle Income)
19. Colombia (Middle Income)
20. Congo Rep. (Low Income)
21. Costa Rica (Middle Income)
22. Croatia (High Income)
23. Cuba (Middle Income)
24. Czech Rep. (High Income)
25. Dominican Rep. (Middle Income)
26. Ecuador (Middle Income)
27. Egypt (Middle Income)
28. El Salvador (Middle Income)
29. Estonia (High Income)
30. Ethiopia (Low Income)
31. Gabon (Middle Income)
32. Gambia (Low Income)
33. Ghana (Middle Income)
34. Guatemala (Middle Income)
35. Haiti (Low Income)
36. Hungary (High Income)
37. India (Middle Income)
38. Indonesia (Middle Income)
39. Iran (Middle Income)
40. Israel (High Income)
41. Jamaica (Middle Income)
42. Kazakhstan (Middle Income)
43. Kenya (Low Income)
44. Kuwait (High Income)
45. Latvia (Middle Income)
46. Lithuania (Middle Income)
47. Macedonia (Middle Income)
48. Malawi (Low Income)
49. Malaysia (Middle Income)
50. Mali (Low Income)
51. Mauritius (Middle Income)
52. Mexico (Middle Income)
53. Mongolia (Middle Income)
54. Morocco (Middle Income)
55. Mozambique (Low Income)
56. Namibia (Middle Income)
57. Nepal (Low Income)
58. Nicaragua (Middle Income)
59. Nigeria (Middle Income)
60. Oman (High Income)
61. Pakistan (Middle Income)
62. Panama (Middle Income)
63. Paraguay (Middle Income)
64. Peru (Middle Income)
65. Philippines (Middle Income)
66. Poland (High Income)
67. Poland (High Income)
68. Romania (Middle Income)
69. Russia (Middle Income)
70. Saudi Arabia (High Income)
71. Senegal (Middle Income)
72. Sierra Leone (Low Income)
73. Singapore (High Income)
74. Sudan (Middle Income)
75. Suriname (Middle Income)
76. Tanzania (Low Income)
77. Thailand (Middle Income)
78. Togo (Low Income)
79. Tunisia (Middle Income)
80. Turkey (Middle Income)
81. Turkmenistan (Middle Income)
82. Uganda (Low Income)
83. Ukraine (Middle Income)
84. Uruguay (Middle Income)
85. Vanuatu (Middle Income)
86. Venezuela (Middle Income)
87. Vietnam (Middle Income)
88. Zambia (Middle Income)
89. Zimbabwe (Low Income)













Data Sources:
· CO2 emissions (kt): World Development Indicators (WDI)
· SO2 emissions:  Atmospheric Chemistry and Physics (ACPD).
· Trade (%GDP): World Development Indicators
· Imports on goods and Services (Current US$): World Development Indicators (WDI)
· Exports on goods and Services (Current US$): World Development Indicators (WDI)
· GDP per capita (measured in current US$): World Development Indicators (WDI)
· Energy Used (kg of oil equivalent per capita): World Development Indicators (WDI)
· manufacturing value added (%GDP): World Development Indicators (WDI)
· Population Density : Total Population per km2; World Development Indicators (WDI)
· GDP (Current US$): World Development Indicators (WDI)
· Political Rights Index (PRI): Environmental Governance and Institutions.
· Polity: POLITY IV dataset. 
· Corruption Perception Index (CPI): Transparency International




APPENDIX 2
Table 1: Statistical Summary of the Variables
	Variables
	Observations
	Mean
	St. Deviation
	Min 
	Max

	SO2
	1197
	8.875706
	2.290952
	3.539937
	15.33433

	CO2
	1719
	13.24599
	2.754353
	2.534619
	20.6432

	trade
	1881
	15.77724
	1.51691
	11.28442
	20.64546

	Imports
	1884
	22.37691
	1.760604
	18.11958
	27.84034

	Exports
	1884
	22.20719
	1.963101
	16.22201
	28.08953

	Manuf. Value
	1722
	2.558324
	0.5829849
	0.8199006
	3.842592

	Sq. Gdp p.c.
	1926
	53.84518    
	18.38701   
	19.79362   
	118.843

	Gdp p. c.
	1926
	7.229602    
	1.256524   
	4.449002   
	10.90154

	Imports (Gdp)
	1888
	3.599544
	0.4979909
	1.532842
	4.921628

	Exports (Gdp)
	1888
	3.428636
	0.6219127
	1.166964
	4.798361

	Gdp
	2020
	23.40015
	1.906915
	18.88062
	29.40235

	Energy Use
	1036
	6.37324
	1.789121
	-5.041811
	9.383919

	PRI
	1772
	1.203772
	0.6263333
	0
	1.94591

	Polity
	1786
	2.332198
	0.7514193
	0
	2.995732

	Pop. density
	1937
	3.929885
	1.371079
	0.3551908
	7.127872

	cpi
	1913
	1.13275
	0.3834728
	-0.5108256
	2.079442








APPENDIX 3
Here are presented the results with the main independent variables to be imports and exports not being scaled to GDP.

Table 1:  CO2 emissions as the Dependent Variable.
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	
	lco2
	lco2
	lco2
	lco2
	lco2
	lco2
	lco2
	lco2

	Exports
	0.238**
	0.206**
	0.125*
	0.09**
(1.91)
	
	
	
	

	
	(2.36)
	(2.09)
	(1.98)
	
	
	
	
	

	Imports
	
	
	
	
	0.128
	0.132
	0.113*
	0.059**

	
	
	
	
	
	(0.99)
	(1.36)
	(1.79)
	(2.14)

	Gdp p.c.
	1.04***
	1.073***
	0.47***
	0.39***
	1.23***
	1.143***
	0.49***
	0.45***

	
	(2.94)
	(2.66)
	(2.93)
	(2.73)
	(3.74)
	(2.77)
	(2.84)
	(2.91)

	Sq. Gdp p.c.
	-0.07***
	-0.084***
	-0.019
	-0.018
	-0.08***
	-0.08***
	-0.019*
	-0.02***

	
	(-3.46)
	(-3.4)
	(-1.87)
	(-2.01)
	(-3.67)
	(-3.41)
	(-1.66)
	(-2.13)

	Manuf. Val.
	
	0.106
	0.116
	0.082
(1.67)
	
	0.08
	0.096*
	0.08*

	
	
	(1.13)
	(1.67)
	
	
	(0.82)
	(1.41)
	(1.84)

	Energy use
	
	0.94***
	0.704***
	0.644***
(5.50)
	
	1.05***
	0.758***
	0.674***

	
	
	(5.50)
	(5.52)
	
	
	(4.88)
	(5.65)
	(6.02)

	Pop. Density
	
	
	2.751***
	2.947
(11.01)
	
	
	2.82***
	2.94***

	
	
	
	(7.35)
	
	
	
	(7.25)
	(10.59)

	Gdp
	
	
	-0.094
	-0.034
(-0.40)
	
	
	-0.112
	-0.037

	
	
	
	(-1.10)
	
	
	
	(-1.13)
	(-0.45)

	PRI
	
	
	
	0.034
(1.05)
	
	
	
	0.036*

	
	
	
	
	
	
	
	
	(1.03)

	Polity
	
	
	
	-0.067**
(-2.06)
	
	
	
	-0.068**

	
	
	
	
	
	
	
	
	(-2.10)

	CPI
	
	
	
	-0.0308
(-0.84)
	
	
	
	-0.034*

	
	
	
	
	
	
	
	
	(-0.92)

	Constant
	4.32**
	-0.03
	-4.76**
	-5.54**
	5.66**
	0.68**
	-4.78*
	-4.98**

	
	(2.46)
	(-0.01)
	(-2.09)
	(-2.42)
	(2.17)
	(0.29)
	(-2.12)
	(-2.52)

	Observations
	1690
	773
	773
	697
	1690
	773
	773
	697


Significance levels: ***p<0.001, **p<0.05, *p<0.1; t-statistics (in parenthesis)





Table 2: SO2 emissions as the Dependent Variable
	 
	(1)
l so2
	(2)
l so2
	(3)
l so2
	(4)
l so2
	(5)
l so2
	(6)
l so2

	Imports
	0.164
(0.24)
	0.0868
(0.67)
	0.048
(0.25)
	 
	 
	 

	Exports
	 
	 
	 
	0.605
(1.73)
	0.103
(0.98)
	0.318
(1.48)

	Gdp p. c.
	15.81*
(2.24)
	1.296**
(1.96)
	-0.0639
(-0.03)
	18.85**
(2.44)
	1.194*
(1.79)
	-0.00902
(-0.01)

	Sq. Gdp p. c.
	-0.850*
(-2.10)
	-0.091**
(-2.14)
	0.0240
(0.14)
	-1.033**
(-2.30)
	-0.0844*
(-1.90)
	0.0164
(0.10)

	Manuf. Value
	-0.108
(-0.40)
	0.399**
(2.54)
	0.713**
(2.47)
	-0.198
(-0.75)
	0.400**
(2.65)
	0.438**
(2.31)

	Pop. density
	8.835***
(4.46)
	3.187***
(3.22)
	5.519**
(3.01)
	9.388***
(6.20)
	3.230***
(3.30)
	6.361***
(3.41)

	Gdp
	0.0858
(1.70)
	-0.0043
(-0.26)
	0.0029
(0.10)
	0.0695
(1.29)
	-0.00536
(-0.34)
	0.00042
(0.01)

	PRI
	-0.321
(-1.22)
	-0.0499
(-0.88)
	0.227*
(2.17)
	-0.327
(-1.55)
	-0.0496
(-0.88)
	0.277**
(2.74)

	Polity
	0.459
(1.60)
	0.191
(1.12)
	-0.0696
(-1.47)
	0.504**
(2.45)
	0.188
(1.11)
	-0.0762*
(-2.09)

	CPI
	0.0878
(0.23)
	0.0192
(0.14)
	-0.394**
(-2.74)
	0.168
(0.55)
	0.0235
(0.17)
	-0.373**
(-2.97)

	Constant
	-103.1*
(-2.24)
	-11.93**
(-2.53)
	-20.55
(-1.77)
	-128.0**
(-2.79)
	-12.13**
(-2.35)
	-29.74*
(-2.00)

	Observations
	75
	504
	122
	75
	504
	122


Significance levels: ***p<0.001, **p<0.05, *p<0.1; t-statistics (in parenthesis)







Table 3: CO2 emissions as the Dependent Variable in different levels of income.
	 
	High Income
	Middle Income
	Low Income
	High Income
	Middle Income
	Low Income

	 
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	
	CO2
	CO2
	CO2
	CO2
	CO2
	CO2

	Exports
	0.129
	0.25**
	0.128
	 
	 
	 

	
	(0.50)
	(4.22)
	(1.48)
	
	
	

	Imports
	 
	 
	 
	-0.082
	0.23***
	0.319***

	
	
	
	
	(-0.27)
	(4.17)
	(3.22)

	GDP p. c.
	3.55
	0.39
	0.91
	2.804
	0.567**
	0.936

	
	(1.36)
	(1.45)
	(1.34)
	(1.50)
	(2.25)
	(1.72)

	Sq. Gdp p. c.
	-0.15
	-0.33**
	-0.076
	-0.099
	-0.047**
	-0.084*

	
	(-0.98)
	(-1.9)
	(-1.36)
	(-1.05)
	(-2.72)
	(-1.87)

	Pop. Density
	4.24***
	2.32***
	2.90***
	4.131**
	2.326***
	2.78***

	
	(7.27)
	(5.82)
	(3.83)
	(4.40)
	(5.72)
	(4.15)

	Gdp
	-0.35
	0.17***
	0.165
	-0.47
	0.194***
	0.167*

	
	(-1.00)
	(3.04)
	(1.63)
	(-2.18)
	(3.40)
	(1.89)

	    Manuf. Value
	0.152
	0.22***
	0.161
	0.133
	0.219***
	0.127

	
	(0.9)
	(3.45)
	(1.21)
	(0.84)
	(3.39)
	(1.05)

	Constant
	-16.76
	-6.53***
	-9.68**
	-5.69
	-7.17***
	-13.03

	
	(-0.7)
	(-3.12)
	(-2.32)
	(-0.34)
	(-3.60)
	(-4.83)

	Observations
	124
	837
	283
	124
	837
	283


Significance levels: ***p<0.001, **p<0.05, *p<0.1; t-statistics (in parenthesis)












Table 4: SO2 emissions as the Dependent Variable in different levels of income
	
	High Income
	Middle Income
	Low Income
	High Income
	Middle Income
	Low Income

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	
	SO2
	SO2
	SO2
	SO2
	SO2
	SO2

	Imports
	-0.39**
	0.08
	-0.04
	
	
	

	
	(-2.61)
	(1.01)
	(-0.12)
	
	
	

	Exports
	
	
	
	-0.227
	0.129*
	-0.073

	
	
	
	
	(-1.65)
	(1.80)
	(-0.24)

	Gdp p. c.
	8.084
	1.467**
	-1.145
	7.033*
	1.276**
	-1.186

	
	(1.35)
	(2.26)
	(-0.91)
	(1.12)
	(2.10)
	(-0.99)

	Sq. Gdp p.c.
	-0.443
	-0.09**
	0.111
	-0.366
	-0.08*
	0.118

	
	(-1.32)
	(-2.14)
	(0.90)
	(-1.03)
	(-1.92)
	(0.94)

	Manuf. Value
	-0.008
	0.437***
	1.082**
	-0.021
	0.425***
	1.109*

	
	(-0.01)
	(3.28)
	(2.40)
	(-0.29)
	(3.24)
	(2.48)

	Pop. Density
	4.87***
	4.084***
	4.258*
	5.62***
	4.038***
	4.183**

	
	(4.55)
	(4.31)
	(2.00)
	(4.91)
	(4.37)
	(2.16)

	Gdp
	-0.037
	-0.013
	-0.151
	-0.35
	-0.019
	0.154

	
	(-0.09)
	(-0.13)
	(0.65)
	(-0.95)
	(-0.18)
	(0.68)

	Constant
	-36.68
	-15.63***
	-11.41
	-32.72
	-15.57***
	-10.58

	
	(-1.20)
	(-3.00)
	(-1.18)
	(-1.04)
	(-2.91)
	(-1.09)

	Observations
	113
	670
	165
	113
	670
	165


Significance levels: ***p<0.001, **p<0.05, *p<0.1; t-statistics (in parenthesis)
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