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CHAPTER 1:  INTRODUCTION  

1.1 The Trade Perspective: 

 From an early stage in history people understood that if they were going to prosper, their 

only  choice was to cooperate with each other. The physical environment was quite different 

from one place to another, making it difficult for each separate group of people to produce 

whatever they needed to survive. As the years passed and people formed organized communities 

and later on whole countries, the need to trade goods and services with each other became even 

more obvious. Trading goods for services, money or even other goods became the only means of 

survival for whole populations in times of drought, famine or other natural disasters, even in 

times of war. 

 The need to trade became a pure necessity after the second world war. At that time whole 

cities were brought to the ground, infrastructure was completely destroyed and many countries' 

population was decimated. So in many cases the world was not a suitable place to live in. 

Everyone understood that trade was a means of -firstly- survival and -secondly- prosperity.  

 As a consequence the General Agreement on Tariffs and Trade (GATT) was originally 

founded in 1947. Its purpose was to try to reduce the main instrument of national products 

protectionism, being the tariffs. It promoted such a purpose until 1995 when GATT members 

formed the World Trade Organization (WTO). This is a foundation that deals with the 

regulations of trade between participating countries and provides a framework for negotiating 

trade agreements or settling disputes between members. In the agreement estabilishing the WTO. 

its parties recognized that world trade should be conducted in such a way that it would not only 

raise standards of living by ensuring full employment, but also ensure sustainable growth by 

expanding the production of and trade in goods and services. It was also necessary for all the 

previous to be carried out in a manner that would allow for all developing countries to acquire 

their own share in the pie of growth, since this was the only way for their economic 

development. 

 Since the WTO was formed less than two decades ago (01-01-1995) and environmental 

problems were quite obvious at that time, it was of general consensus that all the former should 

take place within a  framework of protecting the environment and it's natural resources. At this 
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point the first questions concerning the relationship of trade and environmental policy arisen. 

Taking into consideration that trade policy served as a means of economic growth, the real 

debate is the relationship between economic growth and environmental protection.  

1.2. The Environmental Perspective: 

 In the last decades, it is undisputable that the world has undergone enormous 

environmental changes. The ozone layer depletion has hardly stopped, two thirds of the  world 

population live in "water stress" while each day, almost 25.000 people die because of diseases 

caused by poor water management. These facts have changed every country's perspective 

towards environmental problems. While such issues were considered to be subject to pure 

national policies, the fact that they are constantly growing as well as some of their characteristics 

(being transboundary or even global) has led to an evolution in the institutions dealing with 

them.  

 Apart from the Multilateral Environmental Agreements (MEA's) which started 

addressing environmental problems that required international solutions from the late 1980's with 

the Montreal Protocol (1987), it became obvious that a more commonly accepted solution was 

necessary. But unfortunately this was not expressed by WTO members, who adopted the 

specificity rule, according to which policy solutions should be targeted directly at the source of 

the problem. So according to the WTO point of view, responsibility for environmental policies 

was placed on national governments.  

 But even though the WTO adopted the pre-stated perspective, the debate concerning the 

relationship between trade and environmental policy kept growing since there are some linkages 

between them that cannot be ignored. First of all, if the issue of the relationship between trade 

and the environment is to be addressed, the following two aspects should be focused on.: 

a. The environmental impact of trade and trade policies 

b. The degree of substitutability or complementarity between environmental and trade 

policies. 
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1.3 Trade's Envrironmental Externalities: 

 In order to examine the environmental impact of trade policies, one should have a closer 

look at the environmental externalities associated with trade. Given the fact that this burden may 

be borne by either the importers, the exporters or even others who are not involved in the 

production or consumption of traded goods at all, we can easily infer that the relationship 

between trade and the environment is a complex and highly debated issue. There is no single 

answer as to whether trade is beneficial to the physical environment or not, since the linkages 

between them are numerous. The two main categories of these linkages are : (a) physical and 

economic and (b) legal.  Finally, since one main aspect of trade is its own liberalization, a 

complete survey has to identify how this affects the environmental standards.  

1.3.1 Physical and economic linkages 

 Since all economic activity takes place within the physical environment, international 

trade has a direct effect on it. This relationship can take four different forms (Although the 

following are common for the trade liberalization - environmental quality debate and therefore 

there will be an extensive reference to them later on, they are -briefly- mentioned here):  

i. Product effects 

ii. Technology effects 

iii.  Scale effects 

iv. Structural effects 

 As for the product effect, it's positive aspect is that it can promote the use of cleaner  

products, regarding the environment. But it also has a negative side, since trade can lead to 

international movement of goods that should never be traded or even dumped in countries 

lacking the necessary facilities to dispose them off. One aspect of product effects concerns the 

association of trade with the adoption of more environmentally friendly ways of production. If 

the output of pollution per unit of product is reduced then the overall technology effect is 

positive for the environment.  This is a complex issue by itself, as it depends to a great extent on 

other conditions and policies, such as the availability or choice of cleaner technologies.  
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 Regarding the scale effects, one should first make the assumption that increased trade is 

going to boost development, overlooking the possible inequalities of wealth not only among 

individuals but also among firms and sectors. The positive link between trade and environmental 

protection can be understood if we take into account the increased efficiency of firms which now 

use fewer resource inputs and emit less and the fact that wealthier people are more prone to 

demand stronger environmental regulations. On the other hand , the negative connection of 

trade's scale effect with the environment can easily be seen, since more economic activity results 

in extracting more raw materials or crating more waste and pollution. If we try to calculate the 

net benefit of the product and scale effect, we will find out that there is a U-shaped relationship 

between income per capita and environmental standards, at least for the most important 

environmental measures and the majority of the countries. This is known as the Environmental 

Kuznet's Curve (EKC). The interpretation of such a curve shows than when a country is at its' 

first stages of industrialization, then growth deteriorates environmental standards because it 

raises demand for all goods, including the polluting ones. But at later stages higher per capita 

income not only instigates the popular desire to clean up the environment, expressed by their 

preference for cleaner goods which are supposed to be income elastic, but also brings forward 

effective environmental regulation.  

 Finally, the structural effect concerns the ways that trade or it's liberalization affect the 

composition of a country's whole output. One possibility is that is that the country under the 

enquiry will turn to economic activities more friendly to the environment. But this in turn will 

mean that another country will turn to economic activities that result in the degradation of the 

environment. If the latter one is a less developed country with lax environmental regulation, then 

one should expect the creation of pollution havens, since it's  government lacks the necessary 

policies to face the increase in production that severely damages the environment.  This way, less 

developed countries carry the burden of developed countries consumption of polluting goods  

(Industry migration).To find out whether this possibility reflects  reality, one should isolate the 

effect of trade in the composition of one country's output.  Empirical evidence suggests that trade 

liberalization has little importance in creating pollution havens via the composition effect. Other 

-conventional- determinants, such as the level of education or the  available infrastructure  are 

more important. In fact, rich countries show a tendency for producing "dirty" goods, so the 

global composition effect lowers environmental pollution (At least for some pollutants).  
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 1.3.2 Institutional Linkages 

 These kind of linkages comprise of the interactions between trade and environmental law. 

Since environmental law dictates the way a country should structure its economy and trade law 

defines how a country should structure its domestic policies with regard to environmental 

protection, it is thus unavoidable that they are going to be in conflict. Although this interaction 

can take place not only internationally but also nationally, we will have a closer look at the 

international interaction, meaning the conflict between the multilateral system of trade with the 

multilateral regimes for protection of the environment. An equivalent way of addressing the 

same issue is to find out the relationship between multilateral environmental agreements 

(MEA's) and World Trade Organization (WTO). One might think that trade and environmental 

laws would be mutually supportive. But empirical evidence shows that this is not the case by far. 

Quite important MEA's (such as the Montreal Protocol or the Basel Convention) use restraints on 

trade in particular products or substances. These restraints, whether they affect only members of 

the MEA or not, are used to promote two main purposes. 

 First of all, they are used to control trade. Given the fact that trade raises production 

which is thought to be harmful to the environment in many ways (getting the raw materials and 

processing them), the restraint is perceived to achieve environmental goals.  

 Secondly, they have a twofold enforcement role, since they affect not only parties of a 

MEA but also a member of such an agreement and an outside country.  For instance, if trade in 

some certain products is limited only to countries which participate in a MEA, this fact can be an 

incentive for an outside country to become a member. Nobody should forget that MEA's are used 

to promote environmental goals, so the more participants, the better they serve their purpose.  

But here lies a major conflict with WTO rules and more specifically with the most favored nation 

principle, which dictates that all countries which are members of the WTO should be equally 

treated in terms of trade and no discriminations are allowed. In order for this conflict to be 

resolved, the following proposals have emerged. First of all, an interpretation of all WTO articles 

that are incompatible with MEA's should be made in a way that windows are created to include 

the latter. Also, trade measures  should follow a set of guidelines so as to be acceptable in 

environmental terms. the ultimate aim of such proposals being equal status and mutual 

supportiveness between MEA's and WTO agreements.  
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 In order for the analysis on legal linkages to be as complete as possible, reference should 

be made to the major category of national legal linkages. Those affect mainly one country's 

subsidies to certain products or ways of production. A subsidy can be either beneficial or 

perverse, in a way that it distorts the product's price. Environmentalists are opposed to such 

subsidies because they promote production of goods in ways that harm the environment. As for 

their beneficial role, it is obvious when they focus on sectors such as alternative ways of energy 

or the lowering of greenhouse gases emissions. But even this kind of subsidization should be 

made with extreme precaution, since it can harm whole countries or populations which depend 

heavily on ways of getting energy which are nowadays considered out of date. So, cutting down 

on subsidies on such sectors should -by no means- take place at once, but gradually. Finally, it is 

very easy to understand how important subsidies are -and thus their interaction with 

environmental policy- if we combine them with sectors which are very crucial to a country's 

welfare, such as agriculture.  

 Although environmental policy is firstly designed to achieve environmental goals, in a 

context where international trade is quite liberal, governments may be unable to disentangle the 

design of such a policy from terms of trade concerns. In many cases environmental and trade 

policies are on collision course while in many others they act complementarily. Environmental 

standards can be manipulated so as to improve trade objectives, such as the competitiveness of 

home producers. Unfortunately this kind of manipulation cannot be challenged under the GATT 

(or later the WTO), since according to its own words : "...a country can do anything to imports or 

exports that it does to its own products and it can do anything it considers necessary to its own 

production processes."  

 To summarize on the debate over the substitutability or complementarity of trade and 

environmental policies, one should refer to both the adverse effects of trade to the environment 

and the beneficial ones. The former are widely classified as the race to the bottom hypothesis, 

while the latter are known as the gains from trade.  

 The  race to the bottom hypothesis refers to the use of environmental standards in order to 

promote non-environmental goals, the most important of them being competitiveness. In many 

cases domestic producers apply political pressure on the grounds of diminished competitiveness, 

so that environmental standards are kept low. This way their costs of production are not raised 
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and they do not lose against foreign producers. Empirical evidence show that the link between 

environmental policy and a firm's ability to compete internationally is weak or even non-existent.   

Other factors like labor costs or market access are quite more important.  

 On the other hand the gains from trade hypothesis summarizes on the positive effects of 

trade policy in environmental standards. More specifically freer trade can encourage innovation 

or the use of cleaner inputs, through investments in research and development. It is also possible 

that if one country raises its environmental standards, it's trade companions will act the same 

way (given the fact that they all care about environmental protection). As a result if they all do 

so, each country's firms' comparative competitiveness will be unchanged.  

 It is quite obvious that the causality between trade and environmental policies is complex 

and running in many directions simultaneously.  However most studies conclude that the 

quantitative effect of one policy to another is rather small and varies among countries and 

environmental goals. Finally as Dr Klaus Töpfer (executive director , UNEP1) stated: "The need 

to ensure that trade and environmental policies are mutually supportive is more pressing today 

than ever before. However successful integration of these policies can only be achieved through 

a constructive dialogue based on far greater awareness and understanding of the complex 

interlinkages between trade and the environment. "  

 

 

 

 

 

 

 

                                                           
1
 UNEP stands for : United Nations Environment Programme which coordinates and enhances environmentally 

sound policies and practices, especially concerning developing countries. 
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CHAPTER 2 : MODELS OF TRADE AND ENVIRONMENTAL INTER ACTION  

2.1 Basic Model  -  Environmental Tax In A Closed Economy 

 It is undisputable that even in closed economies firms in competitive markets impose 

externalities on each other, as well as the public, through the nature of or the interdependencies 

on their production processes. For instance a factory may cause air or water pollution (or even 

both), deteriorating the living standards of the population in the vicinity. Given the degree of 

industrialization and the transboundary nature of pollution, it is important to deal with these 

negative externalities in the best possible way.  

 One of the traditional and quite effective means of discouraging activities with negative 

externalities is to impose a tax on them. One kind of measure that internalizes the social damage 

is known as Pigouvian tax.  Such a tax is equal to the marginal externality, also known as 

Pigouvian externality. In order to impose a measure like that, the government must be perfectly 

familiarized with the full extent of the damage, since a major difficulty with Pigouvian tax is 

calculating the exact level of tax that will counterbalance the negative externality. Moreover the 

legislators have to be sure that no other adjustments take place apart from the apart from the 

adjustments to the externality itself.   

 However there have been questions as to whether the exact measurement of the 

externality is a sufficient condition to determine the optimal level of the tax. The latter is 

dependent on many factors. As an example, if the production of the good with the negative 

byproduct  takes place in a monopolistic framework, the quantity produced will be lower than 

that in perfect competition. Thus any estimate of the Pigou tax based solely on the size of the 

externality would unavoidably overestimate the tax level. Such reasons have raised the field of 

criticism on environmental taxation and a new point of view has emerged, according to which -in 

order to impose a Pigouvian tax- we must know the relationship of existing to optimal quantity.  

  Although in a partial equilibrium analysis it is quite obvious how to internalize the 

externality by setting the tax equal to the marginal social damage, in the real world where many 

kinds of taxes coexist, it has been proven that the consequences of environmental taxes depend 

critically on the levels of other ones.  So if the final target is to promote an efficient 

environmental taxation system, one must take into account the effect of all other distortionary 
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regulations to the activity that creates the externality.  The taxation system is a dynamic one with 

interdependencies going on many directions at the same time. As a result a tax imposed without 

the proper calculations is doomed to be inefficient. According to the existing literature, in the 

broader framework of the economy as a whole, the optimal level of the environmental tax is 

almost certainly lower than its corresponding level in partial equilibrium. This is so, even if the 

revenues from the Pigouvian tax are used to cut distortionary taxes.   

2.2 Environmental Tax In Open Economy Under Perfect Competition 

 While in the partial equilibrium model for a closed economy it may be considerably easy 

to set the optimal level of an environmental tax, the process gets complicated enough when the 

context is broadened to include not only trade relationships between countries, but also the 

underlying market structure. In this case the way an environmental tax is imposed should be 

altered so as to reflect the existence of trade. The traditional analysis changes a lot and different 

conclusions are inferred. In addition to these, no one should disregard the interactions between 

the various kinds of taxes. In general imposing a green tax instigates mechanisms that are costly 

in terms of non environmental goals, thus making the tax system less efficient. 

 In order to isolate the interactions between environmental and trade policy it is important 

to make a couple of basic assumptions: First of all we presume that environmental policy is 

exercised only by means of a green tax. Accordingly the sole instrument in trade policy is a tariff 

either on imports or on exports. Secondly since the final target is to investigate into the 

relationship of green and trade policy, we will assume that a tariff is nothing more than a 

distortionary tax and will be treated as such. Given the fact that in the literature the interrelations 

of an environmental and a labor tax are summarized in the double dividend hypothesis, 

substituting a distortionary tax with a tariff will lead to similar results, without overlooking at the 

terms of trade effects and subsequently the country's welfare.  

 The analytical framework is as follows: An open economy which at first is a small one 

issues a tax on the production of a polluting good. It also uses tariffs on exports to promote its 

trade policy.   Both of them yield revenues for the government. What remains to be seen is hoe 

trade policy can be changed when the green tax instrument becomes available to the regulatory 

authority. It is important to remember that the initial tax system is suboptimal. In this situation 



14 

 

there are two distortions. While it is widely known that two policy instruments are necessary to 

face two distortions, every authority would like to deal with both of them i the best possible way 

at the same time.  

 When the environmental tax is increased, the following results take place. First of all the 

overall tax revenues are increased so the country can cut down on other -distortionary- taxes, like 

the tariff. This way the tariff income is being substituted by the income from the tax. That is 

widely known as the revenue recycling effect and is one aspect of the double dividend 

hypothesis. As for the welfare implications, it is proven that welfare is increased if the tax 

revenues are used to substitute for the tariff income and not being returned to the public in the 

form of lump-sum transfers,  The second result has to do with the country's terms of trade, which 

is nothing more than the relative price of imported and exported goods. If we impose a green tax 

on the polluting good, its production cost will rise, thus harming the competitiveness of domestic 

producers. International trade will be distorted since fewer amounts of this good will be 

exported. So tariff base will be eroded and total tariff revenues will decline. This is the tax 

interaction effect and for most countries is negative.  

 Regarding this effect, a demarcation line needs to be drawn  between small and large 

economies. A small economy cannot alter its terms of trade and so the tax interaction effect is 

negative while a large economy, with inelastic foreign demand, can under some conditions 

improve them. By cutting down on the quantities being exported the price of the good rises. As a 

result a part of the negative tax interaction effect is passed on to foreign consumers. How great 

that part is depends on many reasons including the exact elasticity of foreign demand or the 

percentage of the country's exports to the total quantity of the goods being traded. Historically 

this substitution effect is the reason why large and developed economies are often more eager to 

stricten environmental regulation even at the expense of tariffs. Developing countries are more 

reluctant  since their terms of trade will unaviodably get worse.  

 To sum up, in order for a positive double dividend to exist, the revenue recycling effect 

must be greater than the tax interaction effect. In the case of a large economy this is quite 

possible since part of the negative effect is carried by foreign consumers. On the other hand, 

when small economies consider their overall result between trade and environmental policy, it is 
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more likely to get a negative outcome. The important implication is that if a positive double 

dividend can be reached, the firstly suboptimal tax system is improved in efficiency terms.  

 The above conclusions can be summarized in the following table: 

 
Revenue 

Recycling Effect 

Tax Interaction 

Effect 
Terms of Trade Overall Result 

Large economy Positive 
Negative (but 

small enough) 
Improved 

 Either positive 

or negative 

Small economy Positive Negative Worsened 
Negative in most 

cases 

Table 1 

 Conclusively, to make a comparison between optimal environmental tax levels in closed 

and open economies, one should state that in large open economies the optimal level of green tax 

might be higher than that in closed ones. This is so because environmental taxes can act as 

implicit tariffs and improve a country's terms of trade. On the opposite level when the terms of 

trade effect is ignored, as in the case of a small open economy, the optimal green tax is lower 

than the Pigouvian level. 

2.3 Environmental Tax In An Open Economy Under Imperfect Competition 

 Significant attention has been paid in a great part of the literature to the optimal 

environmental tax in open economies under the assumption of perfect competition. But one field 

of criticism concerning the traditional Pigouvian tax prescription that arose, focuses on the 

underlying market structure. Given the fact that a constantly growing part of the world 

manufacturing corporation takes place in imperfectly competitive markets, where multinational 

corporations are the key players, it would seem reasonable to investigate how in an open 

economy framework optimal environmental policy is altered because of the underlying regime.  

 Since the market structure is an important consideration in achieving an environmental 

goal one would expect that the optimal green tax under imperfect competition would be different 

than the correspondent level under perfect competition. The roots of this difference lie in the fact 

that imperfect competition in world markets creates strategic interactions between governments 
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that result in the distortion of pollution taxes away from their optimal level. These interactions 

are decomposed into two different effects: First of all there is the rent capture effect. According 

to this, authorities have the incentive to lower environmental taxes so as to boost the 

competitiveness of domestic producers. This is a way for each country to gain a competitive 

advantage over their trading partners. The tax revenues may dwindle but foreign rent through net 

exports is going to increase and possibly give an overall positive effect. Moreover, if we make 

the assumption that production of the good creates pollution it is reasonable for each country to 

try and push the estabilishment of polluting industries to its foreign trade counterparts. One easy 

way to do so is by raising environmental standards. The latter is known as the pollution shifting 

effect. 

 As a result, the strategic interactions between countries that are instigated by the non-

competitive nature of the market structure drive the level of the environmental tax towards two 

different directions. In relation to these, one point must be enlightened though. If pollution is 

transboundary, then the pollution shifting effect does not exist since shifted pollution causes as 

much damage to the domestic environment as domestic pollution and the optimal environmental 

tax tends to be lower than that in perfect competition. 

 Finally, regarding the welfare implications , we have to point out that when the industry 

creating the pollution externality is not competitively organized, the environmental tax is likely 

to reduce total welfare. This happens due to implications between three different situations that 

cause distortions in the economic framework: environmental diseconomies, trade policy and 

incompetitive nature of the economy. It would be impossible for a simple environmental tax to 

improve welfare in the context of such distortions taking place simultaneously.     
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CHAPTER 3 : TRADE LIBERALIZATION AND THE ENVIRONMEN T 

3.1 The General Approach 

 One of the most important aspects of the debate between trade and the environment is 

how the former's liberalization affects environmental policy. There is a growing part of the 

literature that deals with such interactions, since the world economy is constantly integrating and 

there is a general effort to lower trade barriers. By any means the relationship between openness 

to trade and protection of the environment is versatile and complex.  The foundation lies in the 

fact that all economic activity uses the environment as a dump for waste products.  As for the 

heating debate, there are two main different ways of reasoning. On one side there are "free 

traders" who argue that freer trade can create an economic surplus which in turn can be used to 

promote various kinds of goals, either environmental or economic, such as poverty reduction. On 

the other hand there are environmentalists who support the view that all the previous will 

unavoidably happen at the expense of environmental degradation. They fear that greater 

economic integration will lead to reducing the stringency of environmental regulation , so as to 

protect industry. 

 Considering the ways in which trade openness can affect environmental quality, there are 

four different approaches in the literature. There is the Environmental Kuznet's Curve (EKC) 

hypothesis, the pollution haven, factor endowment and finally the race to the bottom hypothesis, 

all of which will be explained in detail in the following. 

 One of the most popular approaches is the EKC hypothesis. According to this, when 

countries are at their first stages of development, the rate of environmental degradation depends 

crucially on the existent economic activity. Given the fact that the latter is boosted by trade 

liberalization, downgrading of environmental quality takes place at an extensive level. This 

downgrading takes the form of resource depletion, and waste generation. Such processes 

accelerate as industrialization takes place. When countries reach advanced levels of 

development,  environmental quality and growth (as measured by income per capita) can be 

mutually compatible. This happens not only because at this point the necessary funds to protect 

the environment are available, but also because of a structural change towards cleaner 

technologies. This change reflects the populations' will for better environmental conditions and is 
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responsible for the decline of the latter's degradation. The overall relationship is depicted in the 

following diagramm: The curve has an inverted U shape and is known as the Environmental 

Kuznet's Curve. 

 

  

 

 

 

  

 Commentating on its' shape,  one should state that it is a time path resulting from 

maximizing welfare subject to a technology constraint. When countries are poor, people have a 

high marginal utility of consumption and low willingness to pay for protection of physical 

environment. But as industrialization and economic integration take off, not only the marginal 

utility of consumption declines, but also everyone is more willing to pay for environmental 

purposes. Moreover technological innovations increase production for each level of 

environmental quality. Thus, substitution and income effects are created, from which the 

substitution effect dominates at early stages of development while the income effect at high 

income levels. One crucial question concerning the curves' shape is at what income level does 

the turning point exist. The most plausible answer to which researchers have concluded in is that 

this depends on the interaction between technology and preferences, which is different for each 

country as well as for each pollutant.  

 The EKC continues with a decomposition of the overall effect into three different parts. 

First of all trade liberalization increases economic activity. Under the assumption that further 

production deteriorates environmental quality, this part -which is known as the scale effect- is 

harmful to the environment.  In addition to this, economic development is bound to lead to a 

change in production methods towards cleaner ones, comprising thus the technique effect. Finally 

it is proven empirically that when a country's population has solved life threatening issues such 
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as nutrition or accommodation, usually addresses other ones that will promote their standard of 

living, like the protection of the environment. This is done by a change in the mix of products 

everyone uses. Even unintentionally, at higher incomes, there is a shift from industry to services. 

The latter is considered more friendly to the environment, resulting in the beneficial composition 

effect.   

 

 All the previous are presented in the previous three diagrams1. It is important to point out 

that the intensity of each effect depends on the kind of pollutant. Regarding for instance spatially 

or temporally spread pollutants like the greenhouse gas emissions (CO2), virtually no country has 

reached the downward sloping part of the EKC. But for a great deal of them, the positive 

technique and composition effects outweight the negative scale one, making trade liberalization 

beneficial to the environment. Needless to say, in order for this to happen, per capita income 

must be above certain levels. 

 Another very significant aspect in the trade - environment debate is the creation of 

pollution havens especially in poor countries, which is summarized in the pollution haven 

hypothesis. The roots of this effect lie in the theory of comparative advantage  and more 

specifically the prediction that each country will export those goods in which they possess a 

significant advantage in production. Given the fact that developing countries usually have neither 

the political will nor the means to enforce strict environmental regulation, it is easy to understand 

that these ones acquire an advantage in polluting industries. This way there is a radical change in 

                                                           
1
 The original diagrams were taken from : Th. Panayotou "Economic Growth and the Environment" p. 53 



20 

 

trade pattern. But this is not the only effect. For as long as this advantage continues to exist, 

gradually multinational firms will relocate the production of pollution-intensive goods in 

developing countries. So the degradation of physical environment will not cease unless there is a 

change in the green regulation levels. Evidently a rise in the environmental standards in such 

countries will be both politically and economically costly, since they have an underdeveloped 

taxation system and it is difficult for them to acquire fund with alternative ways. As a result, if 

the fact that pollution is a global issue is taken into account, developed countries have an 

obligation to help their trade partners overcome such issues so that the latter will not carry the 

burden for the former's consumption of pollution-intensive goods.  

 Regarding the empirical evidence, surveys go back for more than 30 years with 

ambiguous results. The first tests used cross section data and most of them found small and 

insignificant linkages between strictness of green regulation and creation of pollution havens. 

But things change considerably if we take into account recent surveys which use panel data. 

According to them there is reasonably sized evidence that low environmental regulation may 

lead to pollution havens. So institutions delimiting trade among countries should take the proper 

measures to prevent developing countries from becoming the waste dumps of the whole world.  

 Apart from the pollution have hypothesis, there is a different approach concerning the 

determinants of comparative advantage which in turn will designate how trade will be carried 

out, according to the Heckscher-Ohlin-Samuelson (HOS) model. This theory -widely known as 

the factor endowment hypothesis (FEH)- states that comparative advantage is defined on the  

basis of factors of production, that each country has in abundance. Following the literature, it is 

important to make a couple of assumptions. First of all, it is assumed that capital intensive 

industries are those which mainly produce dirty goods. Secondly what in most cases is taken for 

granted is that developing countries are capital abundant as opposed to developed ones. As a 

result it is obvious that poor countries will specialize in capital intensive (dirty) goods. A second 

outcome that is derived from trade openness is that developing countries will produce even more 

of the dirty good than they would in the case of autarky. So pollution is bound to be stimulated in 

poor trade partners while on the other hand is going to decrease in the capital scarce countries 

because of contraction in the production of pollution intensive goods. The overall outcome of 

this theory is that trade liberalization will be harmful for poor and developing countries. 
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 A major drawback of the FEH has to do not only with the lack of empirical evidence that 

would either corroborate or object to the theory, but also with the disagreement among 

environmentalists and free traders as to which countries are capital abundant. According to many 

of them1 poor and developing countries are capital abundant and therefore will produce larger 

quantities of polluting goods. Thus freer trade exacerbates the negative effects of production, 

making it necessary for a general coordination among all countries to reduce these effects. On 

the other hand there are researchers2 who support the view that rich countries have abundance in 

capital, while poor ones are labor abundant. In this case developing countries specialize in 

relatively clean products, so pollution is decreased. Consequently they continue their work by 

pointing out that the pollution haven and the factor endowment effects roughly offset each other. 

For some pollutants the overall effect of trade liberalization on environmental quality may be 

positive. But the undisputable fact concerning the FEH is that empirical evidence is at its' early 

stages and should be enriched with even more studies. 

 Another theory that delineates the effects of freer trade to the physical environment, is 

known as the race to the bottom hypothesis (RTB)-. The framework is as follows: Once countries 

open themselves to trade, the competition between domestic and foreign producers becomes -in 

cases- enormous. Every country has the incentive to promote the interests of its domestic 

producers by changing the terms of trade to their own favor. But since there is a general 

consensus among trade partners to more liberal trade relationships and as a consequence tariffs 

are lowered, governments try to find a substitute for trade policy in an attempt to give their 

domestic producers a comparative advantage. Environmental policy is considered by many as the 

perfect instrument for this role. If a country lowers its environmental standards for an import-

competing industry, it lowers the cost of production that domestic producers face. Thus the latter 

have a comparative advantage over their foreign counterparts. According to the literature, a 

direct consequence of lowering the environmental standards can be the relocation of polluting 

industries to countries with weak green policy. This effect resembles the pollution haven 

hypothesis, but still remains to be proven.  

                                                           
1
 Low and Yeats (1992) 

2
 Antweiler et all (2001) 
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Regarding the empirical evidence of the race to the bottom hypothesis, although it may seem 

possible or even logical for a government to act this way, there is a lack of data to prove it1. 

According to some researchers2 the cost of protecting the environment accounts for  a very small 

portion of the overall production cost in an industry. Other components such as labor cost are 

more important. The later are also responsible for the relocation of industries to other countries. 

This can be understood since firms relocated in countries with different regulations continue to 

follow the same environmental standards as before 3 . Moreover if the race to the bottom 

hypothesis was true, one would expect to find worsening standards in countries more exposed to 

liberal trade, something that contradicts reality.  

 Conclusively one should say that the four different approaches concerning the effects of 

freer trade to the environment not only use different frameworks but also there is no consensus 

view among them. In addition to these, there is lack of empirical evidence for some of them, or 

the existing evidence changes in relation to a country's characteristics (developing or developed, 

physical environment, abundance in factors of production etc). But the most important aspect 

that we need to keep in mind when forming a policy is that consistency between more liberal 

trade policy and a cleaner environment is not immune to policy intervention. 

3.2 The Political Economy Approach 

 Up to now the attempt was to point out the relationship between openness to trade and 

environmental standards when the two policies merely interact with each other, without paying 

much attention to the forces that define them. Throughout this part, the framework will be 

broadened to include the political economy pressures that are important determinants of both 

trade and environmental policy. 

 In order to understand the political economy pressures, it is necessary to introduce a 

model of political optimization in which the governments' decisions concerning policy 

formations are made with a view to reelection. In other words, the two policies are politically 

endogenous. Even in this context the relationship between them is quite complex, since they are 

used as distributional substitutes in a way that gains from openness to trade are -up to an extent- 

                                                           
1
 Cropper and Oates (1992), Levinson (1992) 

2
 Chai (2006) 

3
 Levinson (1996) 
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redistributed to those who lost through tightened environmental regulation, so as to secure their 

maximum political support.  

 Before  continuing with the ways the two policies interact with each other, it is of vital 

importance to make a distinction between the politically determined optimal environmental tax 

and the welfare maximizing pollution tax. The former depends on the relative political pressures 

on equilibrium, while the latter is set by a social planner. Usually the second one is higher 

because of the attempt to correct two distortions with one instrument. It is clear that in the first 

case the pressure is exercised by two different groups of people, the environmentalists and the 

free traders. 

 While the first result dictated by the literature that pollution tax decreases if the lobbying 

effort by the environmental group decreases more rapidly than that by the industry group, is 

more or less expected, it is important to clarify the effects of trade liberalization on the 

environmental policy in the political economy context.  First of all, a great deal of surveys reach 

the conclusion that developing of environmental conditions and trade openness are actually 

compatible. In many ways improved environmental quality is the best response to when trade 

barriers are lowered. Secondly the political framework introduced here, modifies the effects of 

trade liberalization to the optimal pollution tax. According to most of the literature1 , openness to 

trade may reduce the political pressures of the two lobbying groups. This in turn changes the 

optimal green tax. Whether the latter will increase or decrease, depends on the relative change in 

the force of the two groups. Statistical evidence shows that more liberal trade reduces the green 

tax and the subsequent revenues. 

 Another dimension within this context that needs to be enlightened is the effect of 

governments corruption in the formation of the optimal green policy in an industry protected by 

tariffs. Given the fact that corruption plays an important role in many modern legislatory 

authorities, it would be interesting to watch how it interferes in the trade-environment debate.  

 Firstly all evidence shows that the overall effects of trade liberalization in environmental 

policy is dependent crucially on the level of corruption. If corruption in one country is high then 

trade openness will undoubtedly lead to an increase in pollution tax. Moreover the same result is 

                                                           
1
 Pierce (1991), Oates (1993), Barde and Owens (1996) 
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obtained if trade liberalization is accompanied by a decrease in the level of political corruption. 

This happens because the decrease in corruption reduces the effect of political pressures in the 

formation of the optimal pollution tax, which moves towards the welfare maximizing level.  But 

-as already stated- this level is inefficiently high. So it is obvious that in general the existence of 

corruption within government officials has a negative effect on optimal green tax, regardless of 

the degree of trade openness.    
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CHAPTER 4 : TRADE POLICY AND INTERNATIONAL ENVIRONM ENTAL 

AGREEMENTS 

4.1 Introduction : The different nature of environmental problems 

 Throughout the last 20 years global economic activity has risen in enormous standards in 

many cases. A superabundance of goods and services is nowadays available to large number of 

populations around the world. Unfortunately this happened at a great environmental cost. Not 

only problems that were known in the past decades deteriorated, but also new ones emerged. 

Climate change, loss of biological diversity or population of the marine environment are 

examples of the latter. What is important to be understood by everyone is the different nature of 

these problems in comparison with the former ones, such as deforestation or natural resource 

depletion. While the previous were caused by each country to their respective physical 

environment, and solutions were supposed to be a matter of national policy, the new breed of 

environmental issues differ considerably.   

 Such problems may affect everyone in the planet, but all countries should not be blamed 

equally. Since many of them rely on production and basically consumption of goods and 

services, nobody can overlook the fact that nowadays almost a quarter of the world's population 

consumes 80% of the whole income. So it would be to the least uneven for developing countries 

to carry the burden of developed one's consumption. Another aspect of the same problem where 

again exists great inequality against poor countries, involves production. If we take for granted 

the belief that populations in poor countries rely more on natural resources to produce what they 

need to survive, then their quest for food security may often lead to forest desertification, 

deterioration in water quality or even natural source depletion due to overuse. All the previous 

constitute what is known as environmental degradation. As easily understood, the continuous 

environmental degradation and the search for food creates a "vicious circle" for poor, rural 

populations, since their countries rarely have access to global financial services or other markets.  

 Given the fact that all ecosystems are very important in the preservation of the 

environment as a whole (who can forget the crucial role of African or north American tropical 

forests) it is of vital importance to be farsighted enough in our confrontation of the problem. This 

means that developing countries should receive all the help they need from developed ones and 



26 

 

not fines because of certain pollution standards. Only with transnational efforts can such 

problems be dealt with.      

 Towards this point of view that integrates poverty alleviation and environmental 

preservation, all nations understood the need to reach supra-national agreements. Some 

important steps to that direction have been made in the last twenty years with the ratification of 

agreements that were directed to certain problems such as the ozone layer depletion or 

biodiversity conservation.  But the vital international coordination needed, is difficult to be 

achieved because of the conflicting purposes each country has and the trade off that everyone 

must do between economic development and environmental management.  

 To be more accurate in order for an international environmental agreement (IEA) to be 

long - lasting and signed by a great number of participants, it must fulfill two important issues. 

First of all it must be profitable for all members, since no country is eager sign a treaty that will 

degrade its' economic or trade status. Because of this -as will be pointed out in the following 

chapters- members use the mechanism of side transfers. Secondly the agreement should not 

provide any of the signatories with incentives to forfeit their obligations. Given the fact that 

usually free - ride incentives are intense, leading to the tragedy of commons, credible punishing 

threats are necessary.  Finally another negative point regarding the whole procedure is that up to 

know even when such agreements are reached they are usually characterized by vagueness since 

few countries are ready to commit to certain environmental goals, especially when their trade 

counterparts deny to act in the same way. This is another result of the ongoing conflict between 

green and economic policy.  

 But whatever the problems in the formation of IEA's or whichever their intensity may be, 

it is important for everyone to understand there is a need to taylor the pace and pattern of 

economic growth to the planet's carrying capacity. Otherwise the ability of future generations to 

meet their demands will be compromised even further. 

4.2 Formation of IEA's from an economic perspective 

 In order to model the formation of a multi-national agreement it is necessary to use game 

theory as the basic tool. This is because of the general acknowledgement that in the negotiation 

process -among other assumptions- every country acts in the best possible way regarding the 
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actions of their counterparts. In making their choices considering the coalition the possible 

members can be either cooperative or not. In the first case the objective is to maximize the total 

net benefits of the coalition, while in the latter each country tries to maximize their individual 

welfare. In most cases, the literature follows the non-cooperative point of view. As a result, 

IEA's must be self - enforcing.  

 Regardless of the way each country behaves, the formation of such an agreement can be 

modeled in one of the next frameworks:  

I. Static game 

II.  Repeated Game  

III.  Dynamic Game 

 4.2.2 Static games framework:  

 When the framework is that of a static game there are two different stages in which 

countries have to make up their minds regarding the following issues. In the first stage each one 

decides whether to participate in the coalition or not, while in the second they decide upon their 

emission level. This two stage game is solved backwards, so they first choose their level of 

emissions and afterwards decide if they will be part of the coalition.  

 During the whole process a set of assumptions is taken for granted. First of all, there is 

only one possible coalition. Also all countries make up their minds simultaneously, so no one has 

a comparative advantage over all the others. Moreover if one member defects from the 

agreement, then all the rest continue to be binded by it, meaning that the coalition will not be 

broken. Finally all members are symmetric and their benefits increase as the number of 

signatories grows.  

 Considering static games much criticism has arisen which focuses mainly on two aspects. 

Firstly it is obvious that pollutants should not be dealt with as flow but as stock, since the 

accumulation of pollution is highly detrimental to the environment. After all it is common 

knowledge that the stock of emissions generates environmental damages. Secondly it is quite 

unrealistic to assume that countries make up their minds once and for all regarding whether to 

enter a coalition or not. As pointed out by a considerable number of coalitions -for instance the 
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Kyoto protocol- signatories should have the option of changing their decision, especially when 

the cost of the pollutants' environmental damage changes over time. 

 4.2.3 Repeated Games Framework: 

 If the basic assumption that all possible members of a coalition make up their minds 

simultaneously and once and for all, then the framework changes into that of a repeated game. 

This is far more plausible since now every country has the privilege to reassess their choice 

whether to join an agreement or not, regarding not only other countries' decisions, but also new 

facts concerning their payoff functions. In addition to these, if a members' defection may -under 

certain circumstances- induce the breakup of the coalition, then it is to everyone's benefit that the 

agreement should be maintained. A preferred way for this to be done is the proper use of trigger 

strategies. Such means usually vary depending on their level of severity. For instance a country's 

defection may be punished by all other signatories by their permanent return to the non-

cooperative level of emissions, which implies more pollution and consequently more hazardous 

externalities. But according to the respective literature (Barrett (1994), Heal (1994)) the more 

credible threat is the return to the non-cooperative level of emissions for just one period. This is 

proven to be quite helpful in inducing all countries to stick to the cooperative emission level, 

cutting down on their tendency to free - ride. So the right use of the threat tool can make an IEA 

quite more stable, regardless of the number of signatories.  

  4.2.4 Dynamic Games Framework: 

 The most representative framework in the formation of an IEA is that of a dynamic game. 

In this case not only the negotiation process is continuous, but also several other factors as well 

as their rate of change are taken into account. Since there doesn't exist a supra-national institution 

that can coordinate all countries towards the direction of participation in an environmental 

agreement, each country's behavior relies on imitation of the best. To be more specific, there 

exist two groups of countries: those who participate in an agreement and those who don't. If one 

separate country decides to comply to an IEA -after being given certain benefits- then a 

percentage of all the others will follow. The magnitude of that percentage depends on the nature 

and extent of the benefits.  
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 A very significant aspect that divides dynamic games into two major categories is 

whether the punishment of all non-signatories by members of the initial coalition induces a cost 

or not.  If this strategy requires a cost then all outcomes, from full defection to full cooperation 

are possible. What will eventually happen depends on the initial conditions. Specifically that of 

the number of signatories in the initial coalition as well as the level of pollution. According to the 

literature 1 if the number of original signatories is large enough, then full cooperation is more 

possible. Moreover the higher the level of initial pollution, the easier is to induce more countries 

to the agreement, indicating that after  certain point all agents become environmentally sensitive.  

 On the other hand -when punishment induces no cost- there is only one possible outcome, 

that of participation, either full or not, depending on the initial conditions. This is understood 

even by common sense, since the extra cost of participating in an IEA (that of punishing non-

participants) now ceases to exist. As a consequence participation is more alluring.  

4.3 Size of a stable coalition: 

 Although merely all countries have acknowledged the vital role of consensus among 

them in dealing with environmental issues, not all display the equivalent willingness in 

participating in IEA's. This takes place because participation in such an agreement requires 

sacrifices in other -mostly- economic sectors, which in turn undermines a country's overall 

financial and economic status. As for the possible size of a stable coalition, there exist three main 

branches in the literature, each one based on different assumptions and using a different 

framework:  

a) The grand coalition exists , under cooperative game theory 

b) Only small number of coalitions are stable , using non-cooperative game theoretic 

analysis 

c) The grand coalition exists within an non-cooperative game theory framework 

under the assumption of repeated games and the fact that countries are farsighted 

enough to understand the full consequences of free riding behavior 

Further analysis of the above three contexts is as follows: 

                                                           
1
 Breton, Zbragia, Zaccour : "Dynamic models for International Environmental Agreements" 
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4.3.1 The case of grand coalition (coopertive game theory) : 

 Chandler and Tulkens (1997) as well as Tulkens (1998) show that the case of a grand 

coalition is possible when a set of countries tries to best possible solution to an environmental 

problem. But the former result is relied on some basic assumptions. First of all there are two 

goods in the economy, one environmental which induces pollution and one economic which is 

used in transfers between countries and each country's utility is dependent on the consumption of 

both. Furthermore when a subset of countries (N) form one coalition, it is assumed that all the 

others just pursue their own interests, meaning that they exhibit Nash behavior towards the 

signatories, forming a partial agreement against them. What is shown is that only with the right 

use of side transfers the non-signatories will be in no better situation than they would in case 

they  had joined the initial coalition. As a result within this framework of a cooperative game, the 

grand coalition is a feasible possibility.  

4.3.2 The case of small stable coalitions (non-cooperative game theory) : 

 Given the fact that a stable environmental agreement among all countries is a rather 

unrealistic situation, a great part of the literature is concerned with a different possible scenario. 

According to this the formation of small coalitions is the outcome of the countries' optimal non-

cooperative behavior in their attempt to both maximize their own profits and deal with 

transboundary pollution. In the second stage of the game these small coalitions can -under 

certain circumstances- be broadened to include more members with the proper use of transfers 

and commitments.  

 The basic framework is the same as in the case of the grand coalition. An important 

difference is that countries now have the possibility to form agreements in either static or 

repeated games.  The fundamental result proven by Carraro and Siniscalco (1995) is that within 

the previous assumptions, the size of a stable coalition is rather small. The above conclusion is 

also reached by Barrett (1994) who goes one step forward by proving that the number of 

signatories depends on the form of benefit and abatement functions. In particular when the ratio 

of marginal cost to marginal benefit is quite large, the only possible situation is that of a small 

coalition. The previous conclusion is reached in the framework of repeated games, but under a 

different line of reasoning. In that case the formation of many small coalitions takes place when 
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the difference between the net benefits in the non-cooperative and cooperative context is quite 

large.  

 During the second stage of the game what is examined is the best possible way to expand 

the initial small agreement. First of all, as Carraro and Siniscalco (1995) as well as Botteon and 

Carraro (1995) have already proven, under the restrictive condition that all countries are 

identical, neither transfers nor commitments can be helpful in expanding the size of stable 

coalitions. The only context in which the proper use of side payments can induce more countries 

to join an agreement is that of asymmetry  between the players of the non-cooperative game.  

4.3.3 The case of the grand coalition (non-cooperative game theory) : 

 There are two basic factors that constitute the formation of an IEA with a great number of 

signatories a rather difficult case. Firstly an IEA requires that all countries behave cooperatively. 

But as can easily be seen, it is to every country's self interest to behave non-cooperatively, while 

all the others behave in a cooperative way. In addition, in order to form a large coalition, there 

must necessarily exist an international institution that will coordinate the signatories' actions and 

ensure the bindness of the agreement. Such institutions also provide the solution in cases of 

multiple equilibria by pointing out the most desirable agreement and turning countries towards 

that. Since there is a lack of willingness among already existing institutions to play such a role, 

the greatest part of the literature deals with self - enforcing IEA's. 

 Within the non-cooperative game theory the formation of an intrinsically stable IEA with 

a large number of signatories is quite a difficult subject. In fact, according to the literature 1, a 

grand coalition that required by definition cooperation from all countries, is almost impossible. 

As a result an extra tool is needed. That role is carried out by proper use of credible threats. If a 

country that initially cooperates has a tendency to deviate and thus free ride on other signatories' 

abatement efforts, then it can be credibly threatened to be punished by all the others behaving 

non-cooperatively in the next round of the game. This of course requires that all members of the 

game can change their policies at any round. 

                                                           
1
 Ecchia and Mariotti (1998) 
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 But even when credible threats are possible the case of a grand coalition within the non-

cooperative context is far from being implemented. This happens because countries may find it 

profitable to form many small coalitions. In this case we have multiple equilibria. So as already 

been expressed, a supra-national institution is necessary coordinate all members to the best 

possible solution, which can also take place in renegotiation of the agreement when new 

scientific evidence concerning for instance abatement efforts comes to light.  

 Finally , although national institutions play a vital role in the current framework, in order 

for the analysis regarding their necessity in the formation of stable IEA's to be as complete as 

possible, a couple of drawbacks should be elaborated. At first the role of such foundations may 

be subject to political and economic pressures. This may impair their effectiveness in 

constituting a stable IEA. Secondly as widely known, in negotiating the best possible solution to 

an environmental problem, there is great overlap between economic and environmental issues. 

Given the fact that in many situations institutions concerned with economic problems pre-exised, 

it may seem rather difficult to coordinate to a simple course of action that would be the best 

possible solution to both problems simultaneously.  

4.4 Stability conditions : 

 Regarding the stability of an IEA, since there is no supra-national authority to guarantee 

membership, such an agreement should be intrinsically stable. Each country must know at any 

point if it is to their own benefit to either enter or exit from an IEA. In order for this to happen, 

not only a profitability but also two stability conditions must be in effect.  

 More specifically, the profitability condition states that a country's profits inside the 

coalition should exceed its' gains outside the agreement. In other words, the next inequality must 

hold:  ( ) o
i iP s P> , where : ( )iP s  are the profits for country i inside the coalition while o

iP  are 

the same country's profits outside the coalition.  

 Apart from the profitability condition, a self enforcing IEA must fulfill the two following 

stability conditions: 

I. Internal stability condition : Ensures that no country wants to defect from an agreement. 

It is depicted by the following inequality:  
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( 1) ( )i iP s P s− >  where : ( 1)iP s− are the profits for country i outside the IEA and 

      ( )iP s  are the profits for country i inside the IEA of s signatories  

II.  External stability condition : Ensures that no country has the incentive to enter the 

coalition. The respective mathematical inequality is as follows : 

( ) ( )j jP s j P s+ <  where: ( )jP s j+  are the profits for country j when it joins the IEA and 

          ( )jP s  are the profits for country j when it is outside the coalition 

 The two stability conditions ensure that even in the case that the profitability condition is 

in effect, no country will have the incentive to increase their gains by free-riding on others' 

abatement efforts. 

 4.4.1 The Basic Model: 

 The issue of a self-enforcing IEA is closely related to the number of participants. While 

in the previous chapter this subject was approached purely by game theory, in this part the same 

matter will be treated differently, using a fundamental model, as well as a couple of basic 

variations. Again game theory is a considerable part of the whole analysis. The fundamental 

model relies on the work of Barrett (1994) as well as Diamantoudi and Sartzetakis1. The basic 

assumptions on which the model is based on, are given below: 

a. All countries are identical and their cost functions are independent 

b. There is common knowledge to everyone concerning each other's benefit function 

c. Pollution abatement is the sole instrument for environmental protection 

d. Abatement levels are widely known 

e. The pollutant does not accumulate 

 If the above conditions are in effect and a number of N (N>4) countries find themselves 

in the process of forming an agreement to solve an environmental issue, a twofold result is 

obtained, which is rather pessimistic. Not only the number of signatories (s) is quite small (s<4) 

but also their welfare point is close to its' minimum level. Although such a conclusion would be 

expected in the case of static games, it remains unchanged even in the context of dynamic 

models, where the use of credible threats is possible. 

                                                           
1
 Although their model differ in the choice variable. Barrett uses abatement effort, while Diamantoudi and 

Sartzetakis use emission levels. Nevertheless in the following this difference is overlooked without any negative 

impact on the final results. 
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 The previous result is contradicted by reality where numerous environmental protocol are 

ratified by a large number of countries. For instance the Vienna Convention was signed by 184 

countries or the Kyoto Protocol which was signed by 141 parties. This contradiction can be 

explained by the highly restrictive assumptions on which the former result was based on. So it 

would be helpful in the process of understanding the whole stability issue to relax a number of 

these basic assumptions or even impose new ones that could explain in a better way the the 

formation of larger IEA's. 

 4.4.2 Variations of the basic model :  

 First of all in the framework of non-cooperative game theory there is the underlying 

assumption that even when a country defects from an agreement, membership in the coalition 

will not be influenced (Carraro and Siniscalco (1993)). This way the defectors will be able to 

change their own policy but at the same time will continue to be benefited by the lower level of 

emissions from the coalition members. The opposite assumption -that one defect will lead to the 

collapse of the agreement- could deter possible exits from an IEA (Chandler and Tulkens 

(1997)). Another very important aspect considering membership in a stable multilateral 

agreement, has to do with the role of foresight. When a country does not act myopically it is 

assumed to be able to predict the actions of coalition members regarding its own decisions to 

enter or exit from an agreement. This matter is analysed enough in the work of Diamantoudi and 

Sartzetakis  in two ways. Countries are allowed to act on their own, as well as by forming 

groups. Either way the basic result is that coalitions are much larger than when countries act 

myopically.  

 Moreover a condition of the basic model that is rarely seen in reality, is that the pollutant 

does not accumulate. Nowadays it is common knowledge that the stock of pollution is a main 

source of negative environmental externalities. Contrary to that only recently has the issue been 

addressed in the literature. According to Wagener and De Zeeuw (2011), the higher the stock of 

the pollutant, the lower is the membership in the environmental agreement aimed to face the 

respective problem. This is easily understood since not only a problem is easier to be solved at 

its' initial stages and not when it has grown (this is why some countries in the process of their 

industrialization are reluctant to sign environmental treaties), but also higher concentration of 
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pollution requires higher abatement levels, which in turn leads to higher sacrifices in other 

sectors of a members economy.  

 A final highly restrictive and also unrealistic condition of the basic model that should be 

relaxed is that of identicity between nations. Not all countries are the same in the extent of 

pollution they cause as well as their technology levels. The latter involves the abatement cost 

which is a major factor in a country's decision to participate in an IEA. As McGinty (2005) has 

already pointed out, asymmetric nations not only form larger coalitions, but also the level of 

abatement is higher than in the case of symmetry. Thus environmental problems are encountered 

in a better way.  

 The fact that the basic model -contrary to reality- predicts only small coalitions does not 

make it less useful. It is quite helpful as a benchmark model which can be enriched if some 

fundamental assumptions are relaxed. Only this way can reality be explained in a far better way. 

Any attempts to explain what is really taking place with the basic model would be at least utopic.  
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CHAPTER 5 : EFFECTS OF TRADE POLICY AND ITS' LIBERA LIZATION IN THE 

FORMATIONAND STABILITY OF IEA'S  

5.1 Introduction : 

 As has already been stated the majority of the world's nations has understood that the new 

breed of environmental problems requires not only revolutionary courses of action, but also the 

activation needs to be simultaneous and global in order for the solutions to be leniently 

satisfactory. As a consequence of this understanding, more and more International 

Environmental Agreements (hereafter IEA's) are signed and coming into force over the years for 

a variety of environmental problems, such as the protection of biodiversity, wildlife, the 

atmosphere, the marine environment, or even to control the use of chemicals. But as the former 

problems grow more acute as the years pass by, the more important is for the scope of IEA's to 

be broadened. This is easily understood by a closer look at the agreements that came into force 

the last twenty years. While the initial ones covered certain populations that needed protection 

(endangered species), the more recent cover vast areas of economic activity. One direct 

consequence is the unavoidable overlapping of environmental policy as expressed by IEA's with 

other very significant aspects of the economy, such as trade policy. So a new chapter in the 

ongoing conflict between green and trade policy has opened, but as will be pointed out later on , 

this one may not necessarily put the two of them in contradiction.  

5.2 Trade measures in IEA's . Which are they ? 

 Since the overlap between trade and environmental policy is nowadays undisputable, 

everyone would anticipate that measures regarding international trade would be incorporated into 

the most recent IEA's. Mentioning their different kinds would be futile because they are too 

many and are used in conjunction with each other to promote certain goals. Some of these 

measures are explicitly described in the IEA and countries are obligates to fulfill them, while 

some others are at their own facility, meaning that each country may use different ones in order 

to attain particular goals. More helpful though would be a brief mentioning of the general 

policies that these measures constitute:  
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a. Monitor and control the trade volume of a particular product 

b. Ban on trade regarding specified products and certain countries (usually non-signatories 

of an IEA) 

c. Ban on trade in certain products with any state. This is used to control production and / 

or consumption of possibly polluting products 

d. Ban on trade so as to protect market share for particular products 

e. Labeling: Products have to be identified according to their characteristics 

f. Use of permits or licenses to control trade on some products 

 

5.3 Necessity of trade measures incorporated in IEA's :  

 Due to modern economic and environmental conditions, numerous trade measures are 

incorporated in the environmental agreements signed by a great number of countries. Since they 

are part of a coalition for the protection of natural environment, their vital role is to promote the 

agreement's goals. Thus their necessity should be examined in comparison with the degree to 

which the goals of the coalition are fulfilled.  

 The main reasons for which trade measures are included in the IEA's will be explored in 

more detail in the next section, but they briefly are: 

a. To give an extra tool in order to control or even completely forbid trade in products that 

are harmful to the environment 

b. To promote an extra way for all signatories to attain their obligations as members of the 

agreement, thus induce compliance 

c. Such measures are used widely as part of the trigger strategies, targeted against non-

signatories in an attempt to lure them towards the coalition 

The above reasons in detail are: 

 5.3.1 Confining trade that is detrimental to the environment :  

 The vast majority of IEA's that incorporate trade measures, do so in order to promote 

mainly the former goal. Moreover in the same attempt the kinds of tools that are used vary 

considerably from labeling requirements and issuing of movement documents to complete bns on 

trade. All the previous are used to serve a threefold purpose: 
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I. Regulating the import, export or transit of goods that are threatened with extinction or 

providing extra information in the international movement of goods that are domestically 

controlled. 

 The most prominent examples are firstly the Convention on the Conservation of Antarctic 

Marine Life Resources (CCAMLR) which forbids the fishing for toothfish without clear 

authorization which is given only after filling complete catch document forms. Any catch lacking 

the necessary forms cannot be shipped to any of the coalition members. Secondly the Cartagena 

Protocol requires the exporter of living modified organisms (LMO's) to inform the importer 

before the transaction. Then it would be to the latter's discretion to either follow their own 

regulatory system and approve the import or follow the Protocol's decision and carry out a risk 

assessment.  

II.  Ruling particular substances completely out of international trade:  

 Perfect example of this is the Montreal Protocol, according to which import licenses are 

necessary for the great majority of Ozone Depleting Substances (ODS's). In addition to this, the 

Basel Convention requires consent in advance for the transit of hazardous waste shipments. 

III.  Confining a recently adopted tactic by many companies, that of deliberate evasion of 

green laws, in order to achieve better profit, more widely known as "international 

environmental crime". 

 5.3.2 Complying of signatories to their membership obligations : 

 This reason for incorporating trade measures in an IEA is the perfect field to understand 

their double utility. A coalition member is given a certain environmental goal to achieve, for 

instance the Montreal Protocol requires signatories to control their consumption of ODS's. But 

although this can be attained by prohibiting domestic production, any signatory may choose to 

control the import of such products, simply by imposing a quantitative restriction. A wide variety 

of measures is also used here, from total import bans to engaging industries in different countries 

to voluntary restrict production of particular goods with certain side transfers (quid pro quo). 

  



39 

 

 5.3.3 Encouraging participation in IEA's :   

 What is widely known to all signatories of an IEA is that in order to promote an 

environmental goal, they are obligated to make sometimes major retreats in their pursuit of 

economic targets. Changing the way of production regarding certain products for instance toward 

a more costly but environmentally friendly procedure, is bound to give a competitive advantage 

to a non-signatory. The correction of such inequalities is the main reason for incorporating trade 

measures in an environmental agreement, with the main instrument being the total ban on trade 

between members and outsiders of a coalition considering particular products. When the number 

of signatories to the initial coalition is considerably high, non-members find themselves shut off 

from trade with a large number of countries and as a result they might be tempted to join the 

agreement, in order to open new markets for their products. Another goal that is achieved by 

such trade bans, is the prohibition of industry migration to non-signatories so as to make use of 

possible comparative advantages in production. 

 Examples of such use of trade measures are numerous, with the most prominent being the 

Montreal Protocol, which bans trade on products containing ODS's between signatories and 

outsiders. This may have led to the protocol being signed by 143 nations. Also, according to the 

Convention of International Trade on Endangered Species in Wild Fauna and Flora (CITES), 

trade between members and non-signatories is forbidden. This was an extra incentive for 132 

nations to comply with the agreement.  

 Conclusively it is easy for anyone to understand that trade measures are a vital part of any 

modern IEA. Not only a wide variety of them are used, but also they cover almost every aspect 

of the agreement. This fact raises questions regarding the compatibility of trade and 

environmental policies when the latter is expressed globally by the formation of IEA's. In other 

words what remains to be seen in the last part, is how the undesirable effects of trade restrictions 

interfere with the desirable effect of environmental protection. The question raised is that of 

trade's effectiveness in promoting environmental goals.  

5.4 Effectiveness of trade measures - Conclusions: 

 Considering the effectiveness of trade measures everyone should bear in mind that this 

policy is not directly targeted to promoting environmental goals. So from the very beginning 
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there exists a great discrepancy among the tool used and the final target. But this gap can be 

bridged if trade policy is encountered as a vital part of  general environmental agreement. If the 

coalition is successful in fulfilling its' aims, then the level of effectiveness regarding individual 

measures, will be satisfactory enough. 

 Taking into account some of the most prominent IEA's the results seem to be pretty 

encouraging. For instance after CITES has been signed the respective endangered species  have 

moved away from extinction. Also the Basel Convention has resulted in the protection of 

developing countries from being waste dumps and the Montreal Protocol persuaded a lot of 

countries to cut down on their CFC emissions.  

 In contrast to the previous facts, there is also the opposite point of view according to 

which trade measures cannot be highly valued in handling environmental degradation, since 

trade itself cannot be solely blamed for the deterioration of natural environment's quality. To 

corroborate this, one could state that -in the case of CITES- not only trade but also domestic 

conditions should be blamed for the extinction of some species. Moreover the Basel Convention 

ignored the trade of industrial waste between already industrialized countries. So these "leaks" in 

the IEA's dwindle the suitability and effectiveness of trade policy.  

 To summarize the incorporation of trade measures in environmental agreements has 

resulted in many cases in greatly promoting certain environmental goals. But simultaneously in 

order for their effectiveness to be maximized, it is important not to be used on their own. A 

preferred way to implement them would be in conjunction with other, purely financial 

instruments, such as side transfers. Finally to give a direct answer to the issue of compatibility 

between trade and environmental policy, it should be stated that although one cannot substitute 

for the other, advanced environmental goals can be attained by combinations of the two policies. 

Thus, their degree of compatibility is quite large.     
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APPENDIX I  

Title / Date Objective 

Date of 
Signature 

by the EC / 
Greece 

Date of Ratificatio, 
Acceptance (A), 

Approval (AA) or 
Accession (a) 

Convention on Persistent 
Organic Pollutants  
(The Stockholm Convention) 
22/05/2001 

To protect human health 
and the environment from 
organic pollutants 

22/05/2001 03/05/2006 

Convention on the prior 
informed consent procedure 
regarding certain hazardous 
chemicals and pesticides in 
international trade  
(The Rotterdam Convention) 
10/09/1998 

To promote common 
responsibility among 
signatories in relation to 
the importation of 
potentially hazardous 
chemicals in order to 
protect human health as 
well as the environment by 
making proper use of the 
former. 
 

11/09/1998 23/12/2003 

Convention on Access to 
Environmental 
Information, Public 
Participation in 
Environmental Decision-
making and 
Access to Justice 
(The Aarhus Convention) 
25/06/1998 

It grants the public rights 
regarding access to 
information, public 
participation and access to 
justice, in governmental 
decision-making processes 
on matters concerning the 
local, national and 
transboundary 
environment. It focuses on 
interactions between the 
public and public 
authorities 
 

25/06/1998 - 

Convention to Combat 
Desertification in 
Countries Experiencing 
Serious 
Drought and / or 
Desertification, 
Particularly in Africa 
(The Paris Convention) 
17/06/1994 

To combat desertification 
and 
mitigate the effects of 
drought in countries 
experiencing serious 
drought and/or 
desertification, particularly 
in Africa, through effective 
action at all levels, 
supported by international 
cooperation and 
partnership arrangements 

14/10/1994 03/08/1997 

The International Tropical 
Timber Agreement 
(ITTA) 

To ensure than by the year 
2000, exports of tropical 
timber would originate 

13/05/1996 13/10/1997 
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(Geneva) 
26/01/1994 

from sustainably managed 
sources. Also to establish a 
fund to assist tropical 
timber producers in 
obtaining the resources 
necessary to reach this 
objective. 

The Convention on Climate 
change  
(UNFCC) 
(New York) 
09/05/1992 

To stabilize greenhouse 
gas concentrations in the 
atmosphere at a level that 
would prevent dangerous 
anthropogenic interference 
with the climate system. 

13/06/1992 04/08/1994 

Protocol to the United 
Nations 
Framework Convention on 
Climate Change  
(The Kyoto Protocol) 
11/12/1997 

To set binding targets for 
37 industrialized countries 
and the European 
community for reducing 
greenhouse gas (GHG) 
emissions .These amount 
to an average of five per 
cent against 1990 levels 
over the five-year period 
2008-2012 

29/04/1998 31/05/2002 

Convention on Biological 
Diversity 
(Rio De Janeiro) 
05/06/1992 

To conserve biological 
diversity, ensure the 
sustainable use of this 
diversity and share the 
benefits generated by the 
use of genetic resources, in 
particular through 
appropriate access to 
genetic resources and 
appropriate transfers of 
relevant technologies, 
taking into account all 
rights over those resources 
and technologies, and 
through adequate funding. 

13/06/1992 04/08/1994 

Protocol on Biosafety to the 
Biodiversity 
Convention 
(The Cartagena Protocol -  
Montreal) 
29/01/2000 

To ensure an adequate 
level of protection in the 
field of the safe transfer, 
handling and use of 'living 
modified organisms 
resulting from modern 
biotechnology' that may 
have adverse effects on the 
conservation and 
sustainable use of 
biological diversity, taking 
also into account risks to 

24/05/2000 19/08/2004 
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human health, and 
specifically focusing on 
transboundary movements 
 

Convention on 
Transboundary 
Effects of Industrial 
Accidents 
(The Accident Convention - 
Helsinki) 
17/03/1992 

To promote international 
cooperation and mutual 
assistance in the fields of 
both prevention of  and 
preparedness for all 
possible industrial 
accidents that have 
transboundary effects , by 
enhancing research efforts 
and exchanging 
information in the former 
fields. 

18/03/1992 24/02/1998 

Convention on the Protection 
and Use of Transboundary 
Watercourses and 
International Lakes  
(The Water Convention - 
Helsinki) 
17/03/1992  
 

To protect and promote the 
management of surface 
and underground waters. 
Also to prevent water 
pollution. 

18/03/1992 06/09/1996 

Convention on 
Environmental Impact 
Assessment in a 
Transboundary context  
(The EIA Espoo Convention) 
25/02/1991 

It lays down the general 
obligation of parties to 
notify and consult each 
other on all major projects 
under consideration that 
are likely to have a 
significant adverse 
transboundary 
environmental impact . 

18/03/1992 06/09/1996 

Convention on the Control of 
Transboundary Movements 
of 
Hazardous Wastes and their 
disposal 
(The Basel Convention) 
22/03/1989 

To ensure that the 
management and 
transboundary traffic of 
hazardous waste takes 
place with total respect to 
the protection of human 
health and the environment 

22/03/1989 04/08/1994 

Convention for the 
Protection of the Ozone 
Layer (UNEP) 
(The Vienna Convention) 
22/03/1985 

To protect human health 
and the environment 
against adverse effects 
resulting from human 
activities which modify  
the ozone layer. 

22/03/1985 22/03/1985 

Protocol to the Convention 
for the 
Protection of the Ozone 
Layer on Substances that 

To protect the ozone layer 
by phasing out the 
production of numerous 
substances believed to be 

16/09/1987 29/10/1987 
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deplete the Ozone Layer 
(The Montreal Protocol) 
16/09/1987 

responsible for ozone 
depletion. 

London Amendment 
26/09/1990 

 27/12/1991 11/05/1993 

Copenhagen Amendment 
25/11/1992 

 28/12/1993 30/01/1995 

Montreal Amendment 
17/09/1997 

 05/01/1999 27/01/2006 

Beijing Amendment 
03/12/1999 

 28/10/2002 27/01/2006 

Convention on Long-range 
Transboundary Air Pollution 
(Geneva) 
13/11/1979 

To protect man and the 
environment from air 
pollution and to promote 
the reduction of 
transboundary air pollution 

13/11/1979 30/08/1983 

Protocol to the Convention 
on long range Transbounday 
air pollution concerning long-
term Financing of the 
Cooperative Programme for 
Monitoring and Evaluation of 
the Long-range Transmission 
of Air Pollutants in Europe 
(Geneva) 
28/09/1984 

Promotion of the cost-
sharing regarding the 
creation of a monitoring 
programme 

 28/09/1984 (a) 

Protocol to the Convention 
on long-range Transboundary 
air pollution concerning the 
control of emissions of 
Nitrogen Oxides or their 
transboundary fluxes 
(Sofia) 
31/10/1988 

To stop emissions of 
Nitrogen oxides. 

01/11/1988 24/10/1998 

Protocol to the Convention 
on long-range Transbounday 
air pollution concerning the 
further reductions of Sulphur 
Emissions 
(Oslo) 
14/06/1994 

To protect human and the 
environment from adverse 
effects, caused by sulfur 
emission, by controlling 
them. 

14/06/1994 24/02/1998 

Protocol to the Convention 
on long range Transboundary 
air pollution on Heavy 
Metals 
(Aarhus) 
24/06/1998 

To control emissions of 
heavy metals that are 
potentially dangerous to 
the environment as well as 
human health 

24/06/1998 - 

Protocol to the Convention 
on long range Transboundary 
air pollution on Persistent 

To control the emissions 
of POP's. 

24/06/1998 - 
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Organic Pollutants 
(Aarhus) 
24/06/1998 
Protocol to the Convention 
on long range Transboundary 
air pollution to abate 
acidification, eutrophication 
and ground-level ozone 
(Gothenbourg) 
30/11/1999 

To control emissions of 
oxides, ammonia and 
volatile organic 
compounds that cause 
adverse effects to the 
environment 

30/11/1999 01/03/2000 

Convention on the 
Conservation of 
European Wildlife and 
Natural Habitats 
(Bern) 
19/09/1979 

To promote cooperation 
among countries in the 
preservation of wild fauna 
and flora 

01/09/1982 09/11/1982 

Convention for the protection 
of the Mediterranean Sea 
against pollution 
(The Barcelona protocol) 
16/02/1976 

To prevent pollution in the 
Mediterranean sea area 
and to protect the marine 
environment 

16/02/1976 03/01/1979 

The Dumping  protocol 
amendment 
(Barcelona) 
13/09/1976 

To protect the 
Mediterranean sea from 
pollution caused by waste 
from ships and aircrafts 

13/09/1976 03/01/1979 

The Emergency Protocol 
amendment 
(Barcelona) 
16/02/1976 

To ensure cooperation 
among countries in case 
the Mediterranean sea calls 
for protection against 
pollution from oil or other 
substances coming from 
marine accidents  

16/02/1976 03/01/1979 

The Prevention and 
Emergency protocol 
amendment 
(Malta) 
25/01/2001 

To make use of all 
international regulations to 
prevent, and control 
pollution of the marine 
environment from ships in 
cases of pollution 
incidents. 

25/01/2002 27/11/2006 

Land-Based 
Sources Protocol amendment 
(Athens) 
17/05/1980 

To prevent pollution in the 
Mediterranean sea caused 
by discharges from rivers 
or other land-based 
sources. 

17/05/1980 26/01/1987 

Special Protected 
Areas Protocol amendment 
(Geneva) 
03/04/1982 

To preserve marine areas 
in the Mediterranean 
which are vital to the 
cultural heritage of the 
region 
 

03/04/1982 26/01/1987 
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Specially 
Protected  Areas (SPA's) and 
Biological Diversity protocol 
amendment 
(Barcelona) 
10/06/1995 

 
To ensure protection of 
areas with particular 
natural or cultural value, 
by estabilishing Specially 
Protected Areas. 

 
10/06/1995 

 
- 

(until the 13th of May 
2011) 
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APPENDIX II 1 

1) Convention on Nature Protection and Wild Life Preservation in the Western Hemisphere 

, 1940 

2) International Convention for the Protection of Birds , 1950 

3) International Plant Protection Convention , 1951 

4) Plant Protection Agreement for the South East Asia and Pacific Region , 1956 

5) Agreement concerning the cooperation in the Quarantine of Plants and their Protection 

against Pests and Diseases , 1959 

6) International Commission for the Conservation of Atlantic Tunas (ICCAT), 1966 

7) Phyto-Sanitary Convention for Africa , 1967 

8) African Convention on the Conservation of Natural Resources , 1968  

9) European Convention for the Protection of Animals during International Transport , 1968 

10) Benelux Convention concerning Hunting and the Protection of Birds , 1970 

11) Agreement on the Conservation of Polar Bear , 1973 

12) Convention on the International Trade in Endangered Species of Wild Fauna and Flora 

(CITES) , 1973 

13) Convention on Future Multilateral Cooperation in the North - West Atlantic Fisheries , 

1978 

14) Convention for the Conservation and Management of the Vicuña , 1979 

15) Convention on the Conservation of Antarctic Marine Living Resources (CCAMLR), 

1980  

16) ASEAN agreement on the Conservation on Nature and Natural Resources , 1985 

17) Montreal Protocol on Substances that Deplete the Ozone Layer , 1987 

18) Wellington Convention for the Prohibition of Fishing with Long Drift Nets in the South 

Pacific , 1989 

19) Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and 

their Disposal , 1989 

                                                           
1
 Major source : "Matrix on trade measures pursuant to selected multilateral environmental agreements" , WTO , 

25 April 2003 
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20) Protocol Concerning Specially Protected Areas and Wildlife to the Convention for the 

Protection and Development of the Marine Environment of the Wider Caribbean Region , 

1990 

21) Convention on Biological Diversity , 1992 supplemented by the Cartagena Protocol on 

Biosafety , 1990 

22) United Nations Framework Convention on Climate Change (UNFCC) , 1992  

23) The Kyoto Protocol , 1997 

24) Convention for the Conservation of Southern Bluefin Tuna , 1993 

25) International Tropic Timber Agreement , 1994 

26) UN Fish Stocks Agreement , 1995 

27) Rotterdam Convention on the Prior Informed Consent Procedure (PIC) for certain 

Hazardous Chemicals and Pesticides in International Trade , 1998 

28) Stockholm Convention on Persistent Organic Pollutants , 2001 
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