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Abstract
The subject of environmentally displaced persons (EDPs) has not received much attention yet.
However, the amount of EDPs will increase significantly in the future as a consequence of
climate change. This increase could be prevented if developed countries would take
adaptation measures, however at the moment they do not take any action.

This desk study looks at the current situation of no action through the Basic Explanatory
Framework developed by Scharpf. This framework uses game theory and provides an
explanation for the lack of action concerning EDPs, namely the free-rider effect and the
prediction that there will be no action. Furthermore, this thesis contains a comparison of the
case of EDPs with the case of climate change and the Kyoto Protocol. Both cases show many
similarities but there has been action concerning climate change namely the Kyoto Protocol.

The comparison enforces the prediction that has been made concerning EDPs. Both in the
climate change case and the EDPs case, countries will act as free-riders. The Kyoto Protocol
has only symbolic value and thus, developed countries have also free-rid in the case of
climate change. Furthermore, eight policy options are provided in this thesis that could
increase the incentives for developed countries to take action concerning EDPs: increase
incentives, issue linkages, transfers, increase willingness to pay among voters, consensus
treaty, coalitions, setting deadlines and supranational organisations.

Keywords: Migration – Climate Change – Environmentally Displaced Persons – Kyoto
Protocol – Game Theory
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1 Introduction
1.1 Research Topic and Problem
In the contemporary world, many people are displaced because of environmental causes.
(Hugo, 1996:105; Marchiori and Schumacher, 2009:574; Oliver-Smith, 2012:1065; Semmens,
2001:74; Williams, 2008:506) Sometimes, they had to leave their houses for sudden disasters
such as floods or cyclones, sometimes, the environment changed more gradually so that living
there became harder and eventually impossible. An example of the latter is desertification in
areas where people live at a subsistence level. This last example shows that migration because
of environmental causes can be permanent; there is no return possible. In other cases, for
instance after a flood, a return home is possible. (Bates, 2002:469)

Due to climate change, there will be more extreme events and temperature and sea-level will
rise. (Höing and Razzaque, 2012:19-20; Marchiori and Schumacher, 2009:571-573; Reuveny
and Moore, 2009:462; Stern, 2007; Williams, 2008:503f; World Bank, 2012) This means that
the amount of environmentally displaced persons (EDPs) will probably increase strongly in
the following years. (Gibb and Ford, 2012:1; Myers, 2002:611) The developing countries will
suffer the most of the consequences of global warming, partly because they live in regions
that are more vulnerable to extreme events and rise in temperatures and partly because they
cannot afford as much investments in prevention and adaptation measures as the developed
countries. (Machiori and Schumacher, 2009:570; Werz and Conley, 2012:21; World Bank,
2012:27,49,64) Most EDPs will thus originate in developing countries.

At the moment, the EDPs mostly move within their home country but in the future there will
be more EDPs and thus more will try to migrate to developed countries. (Reuveny and Moore,
2009:476; Werz and Conley, 2012:11) There, they will not be welcome, since developed
countries are already increasingly restricting migration for many reasons, such as security of
the own population, possible conflict between the inhabitants of the homeland and the
migrants and pressure on social security systems. (Gorlick, 2003:81,84; Johnson, 2012:311;
Vested-Hansen, 1999: 269) At the moment, the amount of EDPs that comes to developed
countries is not problematic, but the large increase could create many problems in the future,
such as unrest, increased insecurity and pressure on social security systems. (Reuveny and
Moore, 2009:476)
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EDPs have no official status to protect them. (Gibb and Ford, 2012:2) They are not recognised
at international or national level and thus have no specific rights to protect them other than the
general human rights. (Biermann and Boas, 2010:62; McNamara, 2007:13) They do not fall
under the category of ‘refugee’ as it is established by the 1951 Convention Relating to the
Status of Refugees. This means that they cannot ask asylum and developed countries have no
legal obligation to let them stay. (Höing and Razzaque, 2012:21; Johnson, 2012:309-310)
Moreover, there is no supranational or international institution or organisation that has actual
power to handle the specific problem of EDPs or enforce global cooperation on the issue.
(Cawthorn, 2012:79)

Prevention of the increase in EDPs is to a certain extent possible. Prevention and adaptation
measures can be taken so that people can stay and adapt to the changing environment and
disasters can be prevented. (Black et all, 2011:448; Boano, Zetter and Morris, 2008:78;
Cawthorn, 2012: 31; Deshingkar, 2012:5; Myers, 2002:612; Piguet, Pécoud and de
Guchteneire, 2011:12) Examples are sea-walls, irrigation systems or planned migration.
(Black et all, 2011:449) These adaptation measures should be taken as soon as possible to
prevent permanent damage that cannot be undone and prevent further displacements.
(Reuveny and Moore, 2009:477) However, these adaptation measures are very costly and
developing countries often do not possess the financial and technological capability to provide
them. Developed countries, on the other hand, do have the capability but do not invest much
at the moment in adaptation measures in developing countries, since they do not see EDPs as
their problem yet. (Reuveny and Moore, 2009:476-477; Piguet, Pécoud and de Guchteneire,
2011:12)

Both developed and developing countries will thus have to deal with the problems that will
follow from the increase in EDPs. Since it will be a global problem, global action should be
undertaken (Betts, 2009:80) and since developing countries lack financial resources, the main
responsibility lies with the developed countries to finance this. However, at the moment,
developed countries are not taking any action and are not contributing to international
cooperation concerning the increase in EDPs.
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1.2 Research Objective
The objective of this thesis is to provide a game theoretic view on the behaviour of developed
countries concerning the increase of EDPs. The intention is to determine if developed
countries will deal with the problem of the increase in EDPs by contributing to prevention or
adaptation measures through international cooperation according to game theory on an
abstract level. Moreover, another objective is to provide an insight into what circumstances
can increase the willingness of developed countries to undertake international cooperation
concerning EDPs and enter into agreements that contain legally binding obligations. This
thesis would like to provide a basis for future research on the topic of international
cooperation concerning adaptation measures to prevent an increase in EDPs and hopes to
increase attention and awareness about this topic.

1.3 Research Questions
Based on the research problem and objective and considering the analytical framework, the
following research questions can be formulated:


Under the current circumstances, will developed countries contribute or not to
international cooperation regarding adaptation measures to prevent an increase in
EDPs, according to Game Theory?



Under what circumstances would developed countries contribute to international
cooperation regarding adaptation measures to prevent an increase in EDPs, according
to Game Theory?



Will it be likely that the prediction found through Game Theory concerning the
possible international cooperation of developed countries regarding adaptation
measures to prevent an increase in EDPs will come true?



What circumstances or policy choices would provide incentives for developed
countries to enter into international agreements concerning adaptation measures to
prevent an increase in EDPs?

1.4 Relevance
Both climate change and migration are important topics in the current global debate.
However, the topic of EDPs seems to get less attention, especially in developed countries that
often not yet recognise this as a problem. This desk study will look at EDPs through a
framework based on Game Theory and not from the usual human rights perspective.
3

Therefore, this thesis can hopefully provide a new, game theoretic perspective on the current
debate about EDPs by examining if international cooperation by developed countries in the
area of adaptation measures to prevent the increase in EDPs, will occur and under what
circumstances incentives could be provided.

1.5 Structure of Thesis
The introduction chapter consists of a short overview of the research problem, the objectives,
relevance and research questions. Furthermore, the analytical framework that is used in this
research will be explained in this chapter. Chapter 2 contains the methodology, chapter 3 will
provide more background information on the topic of EDPs and in chapter 4 a game theoretic
analysis of the research problem will be given. Chapter 5 contains a comparison of the case of
an increasing amount of EDPs with another similar case namely the case of global warming
and the Kyoto protocol. Chapter 6 will then contain the recommendations that can be derived
from the comparison and give an overview of the circumstances and policy directions that
could increase the incentives for developed countries to enter into an international agreement
concerning EDPs.

1.6 Analytical Framework
Much of the literature about EDPs uses a rights based approach and is usually intended to
draw attention to the lack of protection for the human rights of EDPs. (Bascom, 1995; Gould,
1995; Höing and Razzaque, 2012; Juss, 2006; Kolmannskog, 2012; McNamara, 2007;
Semmens, 2001; Urosevic, 2009; Vlassopoulos, 2010; Warner, 1999; Williams, 2008) Since
EDPs do not possess any legal status, the protection of their rights is not secured. They do not
fit in the category of refugees that is protected by the UN since they are not displaced because
they were prosecuted. Moreover, discussions are ongoing about if EDPs have left their home
voluntarily or if they were forced by the circumstances to leave. Most authors are attempting
to either promote or oppose giving them a legal status and discussions are ongoing about the
existing or non-existing responsibility of states, international and supranational organisations.
(Bascom, 1995; Gould, 1995; Höing and Razzaque, 2012; Juss, 2006; Kolmannskog, 2012;
McNamara, 2007; Semmens, 2001; Urosevic, 2009; Vlassopoulos, 2010; Warner, 1999;
Williams, 2008)
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This thesis, however, does not intend to add to this discussion about the rights and status of
EDPs. On the contrary, the focus will be on developed countries and international or
supranational institutions and not on the individuals. To provide this fresh perspective, this
thesis uses an analytical framework created by Scharpf.

1.6.1 Basic Explanatory Framework
The framework that will be used in this thesis is called the ‘Basic Explanatory Framework’
and was used and developed by Scharpf in his book: ‘Games Real Actors Play’.
Table 1.1 Scharpf’s Basic Explanatory Framework

(Scharpf, 1997:44)

Scharpf’s framework builds upon Game Theory but imbeds the games in a broader
framework. This model can be placed in actor-centred institutionalism1 as it was developed by
Mayntz and Scharpf. (Mayntz and Scharpf, 1995; Scharpf, 1997:43) Scharpf sees the way
actors behave as not only depending on their own interests but also as shaped by the
institutional environment. (Scharpf, 1997:40) Thus, the institutional setting and the policy
environment receive a place in his framework. The framework also provides insight in the
whole process of interaction between actors and how this leads to policies. (Scharpf, 1997:43)
Starting from the problem, Scharpf goes on by defining the actors, their constellation and the
modes of interaction between these actors. (Scharpf, 1997:43-49) This interaction will lead to
policies which will create an environment for new problems to arise. All of this happens

1

See section 3.1 for more information on actor-centred institutionalism.
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within a specific institutional setting. Central in Scharpf’s model is game theory. The
constellation of actors and their interaction can be seen as a game. The result of this game is
then reflected in the policies. (Scharpf, 1997:48-49, 74-83)

1.6.2 Application of Framework to EDPs
Applying this Basic Explanatory Framework on the topic of the thesis gives the following
result:

Table 1.2 Adaptation of Basic Explanatory Framework

The problem is the increasing amount of EDPs that will increasingly try to migrate to
developed countries and the lack of policies by developed countries or the international
community to prepare for this or to try to prevent this. This is also the research problem of
this thesis. The actors involved are the developed countries since they possess the financial
capacity to take action.

At the moment, there is no international or supranational institution that deals with the
problem of EDPs. The United Nations Refugee Agency (UNHRC), for instance, is only

6

concerned with refugees according to the definition of the 1951 United Nations Convention
Relating to the Status of Refugees and has thus no power concerning EDPs. The International
Organization for Migration (IOM) does have climate change and migration on its agenda but
does not possess the power to influence policy making on a national level. This means that
there is no supranational power that can enforce obligations on developed countries
concerning EDPs on a global level. Every decision concerning EDPs will thus have to be
based on voluntary contributions of the developed countries.

To construct the game, the framework contains two categories: the constellation of actors and
their interaction modes. The constellation of actors for this thesis is Developed Country α
versus Developed Country β. Since it is a model, only two countries are taken into account
here, even though there are much more developed countries in the world. However, this
simplification is necessary to be able to analyse the situation. The interaction modes are
contribution to international cooperation concerning the prevention of an increase in EDPs or
no contribution. The possible outcomes of the game and the consequences thereof will be
examined in the analysis in chapter 3.

The framework also contains the institutional setting, which in this case would most likely be
the United Nations (UN). The UN is an international organisation that contains almost all
countries in the world and that offers a framework for decision making concerning global
topics. The UN thus provides an institutional setting in which the (developed) countries can
create binding international agreements. Within the framework of the UN, there is another
possible institutional context in which decisions about EDPs could be made. The United
Nations Framework Convention concerning Climate Change (UNFCCC) provides a
framework for international agreements about climate change and the consequences thereof.
The increase in EDPs is a consequence of climate change and thus the UNFCCC would be a
possible institutional context in which an international agreement concerning the increase in
EDPs could be made.

The policy environment consists of the developed countries and their national policies on
migration but also contains the international and supranational policies on migration and
refugees. Also, climate adaptation policies, national, international and supranational are part
of the policy environment.
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The outcome of the game will be predicted based on an analysis of the four possible outcomes
of the game according to Game Theory. This thesis will apply the framework on a very
abstract level. For instance, the term ‘developed countries’ is very broad but this is done
intentional in order to provide an abstract perspective rather than going into every country’s
specific characteristics. This thesis will thus use a simplification of the reality. This
delimitation is chosen because of the use of Game Theory which has its limits because the
game presents a model which is by definition a simplification of reality (Kelly, 2003:3).
Furthermore, Game Theory assumes that all actors act rational which in reality is not always
the case. (Binmore, 2007:2) Despite these limitations, Game Theory does have value in
research and can serve as a basis for future research.

1.7 Limitations and Delimitations
The research is limited to the examination of secondary sources and does not contain a field
study. Thus, no interviews or local observations could be made. Furthermore, since the topic
of EDPs is quite recent, there are not many case studies or field study reports specifically
about it yet. However, this thesis employs a macro perspective so detailed local information
was not necessary. Moreover, this thesis attempts to lay an abstract foundation on which later
field work can be based and hopes to provide an incentive for future research to be carried
out.

The study is delimitated to the specific problem of contribution to adaptation policies by
developed countries in connection to EDPs. The different possible adaptation measures in
developing countries are not examined here and neither are the discussions about status and
rights of the EDPs. This thesis would like to provide a profound study of a specific problem
rather than just touching upon many issues. Furthermore, while the rights and status of EDPs
are already part of the contemporary debate, contribution to adaptation policies by developed
countries in connection to EDPs is not.

Another delimitation is that this thesis will work on an abstract level. Game theory has only
limited value in reality and will be used in this thesis to provide an abstract prediction of the
probability of support to adaptation measures by developed countries.

8

1.8 Ethical Considerations
For this thesis, there are no ethical issues to be considered.
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2. Methodology
This chapter provides an overview of the methodology that this thesis uses. The thesis is a
qualitative desk study and based on secondary sources. Furthermore, the reliability and
validity are explained.

2.1 Qualitative Desk Study
This thesis uses a qualitative approach in order to gain a deeper understanding of the problem
of EDPs. A qualitative study starts from open-ended questions and interprets the data
accordingly. Since the issue of a possible international agreement concerning EDPs has not
been investigated much until now, the qualitative method can provide a way to gather new
insights into the problem that can lead to hypothesis that could be investigated in later
quantitative studies.

The thesis is carried out as a desk study. Considering the high level of abstraction of the
thesis, a field study was not suited to investigate the research problem in a game theoretic
way. Furthermore, the thesis is based on secondary sources. Mikkelsen defines the difference
between primary and secondary sources as follows: “Primary data, which is collected and
analysed by the researcher him or herself, differs from secondary data (which originate from
others)” (2012:159). Using secondary data means that the data is already an interpretation of
primary data. It is thus very important for the researcher to check the author of the secondary
source in order to enhance validity and to compare information by different authors.

2.2 Selection of Sources
To find the relevant books and articles on the topic, academic databases such as OneSearch,
EBSCO and Ebrary were used. The articles found through these search engines come from
academic journals such as World Politics or Review of European Community & International
Environmental Law. The books were found through the search engines but also in university
libraries throughout Sweden. Furthermore, the articles that were found through the search
engines contained references to other relevant articles.

Using the search engines and thus certain key words could have influenced the amount of
material and the kind of material that has been found. However, by using the references in the
10

found articles to reach more articles and by searching the university libraries, this limitation
has been diminished.

2.3 Validity and Reliability
“Qualitative validity means that the researcher checks for the accuracy of the findings by
employing certain procedures, while qualitative reliability indicates that the researcher’s
approach is consistent across different researchers and different projects.” (Gibbs, 2007 cited
in Creswell, 2009:190) The reliability of this thesis is determined by the question if the study
would have the same results if it were repeated. This should be the case, however, one should
take into account that different researchers might have different pre-understandings or
interpretations. Nevertheless, by showing how the research has been done and how the
sources have been collected, the reliability is enhanced.

The validity of the study has been enhanced through source triangulation in order to get the
different perspectives from the different authors.

2.4 Comparison
This thesis examines the possible international cooperation concerning EDPs on a very
abstract level. To increase the reader’s understanding and to compare the abstract results with
reality, the case of EDPs is compared with the case of climate change and the Kyoto Protocol.
This thesis gives a game theoretic explanation of why there is no international agreement
concerning EDPs yet. Furthermore, a prediction was made if it will be likely that there will be
an agreement or not. In order to check this prediction with reality, the case of global warming
and the Kyoto Protocol was used. The case of global warming shows many similarities with
the case of EDPs. Both need voluntary cooperation by developed countries, contain a certain
amount of uncertainty and both the state of the climate and an international agreement
concerning EDPs are global public goods.2

However, there is one important difference between both cases. In the case of climate change,
there has been international cooperation. The most important result of this cooperation is the

2

See 5.2 for more information on the similarities between the case of EDPs and global warming.
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Kyoto Protocol. A short game theoretic analysis of this case is made and then compared to the
prediction concerning EDPs in order to evaluate this prediction.

In this chapter, an overview of the methodology was given. The next chapter contains
background information concerning EDPs.

12

3. Background
This chapter starts by discussing the problem that there is no clear definition of people that
have to leave their home because of environmental causes. In this thesis, the term
environmentally displaced persons (EDPs) will be used. Moreover, this chapter contains
some information about the rights of EDPs which is an important part of the contemporary
debate but will in this thesis just be part of the background. Furthermore, more information
will be provided on environmental causes and adaptation measures. In addition, the problem
of EDPs in developing countries will be discussed.

3.1 Definition of EDPs
At the moment, there is no clear definition of people that have to leave their home because of
environmental circumstances. Many words are used to describe these people, such as
environmental refugees (Bates, 2002), climate refugees (Hartmann, 2010), environmentally
displaced people (Höing and Razzaque, 2012), environmental migrants (Urosevic, 2009) and
many more. Different authors also give different definitions to these words. For instance,
Biermann and Boas provide a very narrow definition of climate refugees, excluding people
that move because of heat waves and spread of tropical diseases because they argue that the
link with forced migration is not strong enough. Furthermore, they exclude people that have
to move because of adaptation measures against global warming, for instance when a dam is
built. Moreover, people that flee because of industrial accidents or volcano eruptions and
people that flee because of indirect consequences of environmental change such as conflict
are also excluded from the definition of Biermann and Boas. (Biermann and Boas, 2010:6264) Another author, Hartmann, uses the same ‘climate refugees’ as a broad term
encompassing everyone who left their home because of environmental causes. (Hartmann,
2010:233)

The lack of a clear definition makes it more difficult to devise policies since it is necessary to
know exactly who will be the subject when making policies. The different definitions also
make it very hard to provide numbers since every definition generates its own estimate
amounts. (Warner et all, 2009:695) Numbers are going from 24 to 30 million of EDPs today
and 130 to over 200 million EDPs in 2050 (Warner et all, 2009:697).
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In this paper, the term ‘environmentally displaced persons’ will be used. This term will here
be used in the broad sense of all people that had to leave their houses because of
environmental causes. The terms ‘environmental refugee’ and ‘climate refugee’ will not be
used since they are much debated. The word ‘refugee’ has a very specific meaning that is
internationally recognised in the 1951 Convention Relating to the Status of Refugees adopted
by the UN. Article 1 of the Convention states that a refugee is a person that:
[…owing to well founded fear of being persecuted for reasons of race, religion, nationality,
membership of a particular social group or political opinion, is outside the country of his nationality and
is unable or, owing to such fear, is unwilling to avail himself of the protection of that country ]
(Convention Relating to the Status of Refugees 1951)

Refugees are thus people that are persecuted by their government or state. EDPs, however, are
not persecuted and they are forced to leave their home not by the government but by
environmental circumstances. Thus, the term refugee is not applicable to EDPs. (OliverSmith, 2012:31-32; Williams, 2008:503) Some authors argue for different interpretations of
this convention so that EDPs do fall under it (Höing and Razzaque, 2012:26-29; Urosevic,
2009:31) but this is severely contested (Gibb and Ford, 2012:2; Oliver-Smith, 2012:31-32;
Williams, 2008:503).

3.2 Protection of Rights of EDPs
One of the reasons why some authors try to put EDPs in the refugee category is the extra
protection refugees receive. Refugees can demand asylum in the land where they arrive and
they have the right to stay in that country as long as it is not safe to return. Furthermore,
refugees have to receive the same treatment in employment, housing and welfare issues as the
population of the receiving state. (Convention Relating to the Status of Refugees 1951) EDPs,
however, do not receive any extra protection besides the general human rights. They cannot
ask asylum and have no right to stay in the receiving state which means that they can be sent
back to their home country. (Höing and Razzaque, 2012:21; Johnson, 2012:309-310) Many
authors thus argue for more protection for EDPs by enlarging the definition of refugee or by
creating a new convention.

3.3 Environmental Causes
EDPs are persons that have to leave their houses because of environmental causes. The term
environmental causes is very broad and consists of everything from environmental disasters to
14

gradually changing environments. The large range of environmental causes means that there
are many different types of EDPs and many different solutions need to be found.

Take for instance environmental disasters, which are sudden events such as floods, hurricanes,
tornadoes, droughts, earthquakes and volcano eruptions. The occurrence of these events does
not always mean that the land becomes permanently inhabitable and often a return home after
the disaster and rebuilding is possible. Moreover, early warning systems and sufficient safe
shelters are important adaptation measures to deal with these events. Dams can be build
against floods and irrigation systems can prevent crop failure because of droughts.
Furthermore, money for rebuilding houses and infrastructure after the disasters is necessary.
There are thus many possibilities to prevent forced migration in many of these circumstances.
Nevertheless, sometimes adaptation is not adequate and permanent planned relocation is
necessary. Even then, especially when relocating people that have no financial means, it is
important to provide support to the people that are forced to relocate. Technological disasters
such as Tsjernobyl are also counted in this category since they force people to leave their
houses because the environment has become inhabitable. Even though these disasters are
anthropogenic, the migrants can still be counted into the category of EDPs. (Bates,
2002:471;Williams,2008:506)

On the other hand, there are environmental causes that happen more gradually. This can, for
instance, be desertification, water shortages and soil erosion. These are not sudden events and
this means that migration can happen in different stages. Some people will stay till they can
no longer live of their land, some people will leave earlier when they see what will happen.
The people that stay till the end are often the people that have no means to move and they
need support to be able to relocate. However, the people that leave earlier should not be
punished for looking forward and help should also be provided to them. These causes can
often be prevented through better fertilizers or irrigation systems. (Bates, 2002:473; Williams,
2008:506)

Some authors include another category of EDPs namely people that have to relocate because
of permanent environmental change due to large anthropogenic projects such as dams or
mines. For instance, the flooding after the building of the Three Gorges Dam in China has
forced hundred thousands of people to move permanently. (Bates, 2002:472; Williams,
2008:506)
15

Climate change will increase the frequency and intensity of environmental disasters, higher
temperatures will increase desertification and the sea-level will rise. The rise in sea-level will
increase flooding and can ruin irrigation systems. This all means that in the future more and
more people will suffer from the changing environment and be forced to move, unless
adaptation or prevention measures will be taken. (Höing and Razzaque, 2012:19; McMichael,
Barnett and McMichael, 2012: 646; Reuveny and Moore, 2009:475)

3.4 Adaptation Measures
Adaptation to climate change is to a certain extent possible. For instance, flood-control by
building dams would prevent that people in coastal areas have to move because of the rise in
sea-level. Better water management systems could prevent crop failure due to droughts.
Early- warning systems for extreme events such as tornadoes and tsunamis could increase the
preparedness of the population and give them time to evacuate to safe places. All these and
many more adaptation measures could prevent that people have to leave their homes and
could thus prevent an increase in EDPs. (Black et all, 2011:449; Boano, Zetter and Morris,
2008:78; Cawthorn, 2012: 31; Deshingkar, 2012:5; Myers, 2002:612; Piguet, Pécoud and de
Guchteneire, 2011:12)

It is important, however, not to forget that migration in itself is an adaptation measure. (Gibb
and Ford, 2012:2) Planned migration is sometimes necessary if areas are or will soon be
inhabitable. An example are some small Pacific islands that will disappear due to the rise in
sea-level. Migration is the only way to cope with this situation. Another reason to promote
planned migration is the remittances that the migrants send back to their family at home.
These remittances can provide the support that the community or family needs in order to
adapt to the changing environment. Already, remittances are very important, for example in
Africa the amount of remittances is surpassing the amount of official development aid (Ratha
et all, 2011:51). Planned migration should thus be included in adaptation measures. (Black et
all, 2011:449; Deshingkar, 2012:5; Gibb and Ford, 2012:2)

3.5 EDPs in Developing Countries
The problem of EDPs might not yet be visible for developed countries, but developing
countries already have many people displaced because of environmental causes. According to
Myers, in 1995, there were already 25 million EDPs, mostly on the African continent but also
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in China and Mexico (Myers, 2002:609). Most of these EDPs are at the moment moving
within their home country or to neighbouring countries. The EDPs that try to migrate to
developed countries are treated there as economic migrants and have thus to fulfil the
standard immigration requirements which can be very stringent. Since the amount of EDPs
will increase strongly in the future, the amount of EDPs that will try to migrate to developed
countries will probably also increase and only then the developed countries will feel the
problem. The developing countries already feel the problem but lack financial resources to
take action to prevent an increase in EDPs. In Africa, some protection is already given to
EDPs through the Organization of African Unity Convention of 1969 and the Cartagena
Declaration of 1984. These treaties protect and give rights to refugees but interpret refugees in
a broader sense than the UN Convention Relating to the Status of Refugees of 1951 and
include to some extent ‘environmental refugees’ under their protection. (Höing and Razzaque,
2012:31)

This chapter has provided background information on the definition and rights of EDPs and
on environmental causes. Furthermore, it gave information about adaptation measures and
the problem of EDPs in developing countries. The next chapter will use Scharpf’s Basic
Explanatory Framework to analyse the behaviour of developed countries concerning the
prevention of an increase in EDPs.
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4 The Game
In this chapter, the game that can be created based on Scharpf’s Basic Explanatory
Framework will be formed. The outcome of the game will then provide an explanation and
prediction of the behaviour of developed countries concerning international action regarding
an increase in EDPs. Furthermore, the influence of the involvement of the UN and the linking
of the EDPs issue with other issues will be discussed. Moreover, the limitations of Game
Theory and thus the prediction will be pointed out.

4.1 Actor-Centred Institutionalism
Scharpf’s Basic Explanatory Framework is based on actor-centred institutionalism. The
theory of actor-centred institutionalism was developed by Mayntz and Scharpf. (1995). This
theory uses a narrow definition of institutions. Institutions are seen as systems of rules that
provide a context for actors to take actions. This context can stimulate, enable or limit the
actions of actors but is not deterministic. This means that the actors still have room for choice
of action and that the institutional context will greatly influence their decisions but not
determine them. In contradiction to other institutionalist theories, the actor is not just a puppet
that is trapped in the institution but free to make its own decisions. (Mayntz and Scharpf,
1995:43)

Actors are divided by actor-centred institutionalism in two categories: individual and
composite actors. Individual actors are individual persons with their own intentions and
capabilities. Composite actors are formed on the level above the individual. Composite actors
are organisations that have own interests and have the capability to take action as a separate
entity. Composite actors consist always of individual actors and thus two levels for analysis
can be found. The first level is within organisations where individuals with different interests
and capabilities determine the actions that will be eventually ascribed to the organisation. The
second level focuses on the actions of the composite actors with their own interests and
relations. (Mayntz and Scharpf, 1995:50; Scharpf, 1997:52) The actors in this thesis are
composite actors since they are the developed countries. The countries act internationally as
one entity with its own interests and decisions. However, when looking at the national level,
the decisions of a country are made by the interaction of many individuals.
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In actor-centred institutionalism, the institutions are not just a given fact but they can be
changed by the actions of the actors. This works both ways. Institutions are changed by the
actions of the actors, while the actions of the actors are influenced by the rules and norms of
the institution. (Mayntz and Scharpf, 1995:45) The institutional context can be seen as the
place where actors, individual as well as composite, come together and discuss certain
specific topics. The institutional context provides rules of conduct and decision making and
thus influences strongly the actions of actors. Nevertheless, the actors are still free to make
whatever decisions they want and behave however they want, since institutions are not
deterministic. (Mayntz and Scharpf, 1995:48)

In this thesis, the institutional context for global cooperation would most likely be the United
Nations, since this is an institutional setting that contains almost all countries of the world and
that provides a framework for global cooperation. However, the problem of the increase in
EDPs is not yet on the agenda of the UN. One possible actor that can set the problem of the
increase in EDPs on the agenda is the Group of 77 (G77). The G77 is an intergovernmental
organisation within the UN and consists of 132 developing countries. The organisation was
started in 1964 to enhance the negotiation capacity of the developing countries and thus
advance their common economic interests. (Iida, 1988:115) By adopting a common position
in the negotiations in the UN, they form a strong coalition that can put pressure and needs to
be taken into account. As individual countries, they have no influence compared to powerful
members such as the USA and China; as a group they do. (Iida, 1988:115) Since developing
countries will suffer the most from the increase in EDPs (Machiori and Schumacher,
2009:570; Werz and Conley, 2012:21; World Bank, 2012:27,49,64), they are the most likely
party to take initiatives to put this issue on the agenda in the UN. The G77 would thus be the
most likely party to put the problem of the increase in EDPs on the agenda.

Another possible actor that could put EDPs on the agenda of the UN would be a powerful
developed country that will suffer more than others from the problem of EDPs. For instance,
Australia would be a possible initiator. Australia already receives EDPs as a result of the
rising sea-level and the disappearance of some Pacific Islands. (Barnett, 2001:987) In the
future, this problem will increase significantly and thus Australia will, due to its closeness to
the Pacific Islands, have to receive most of the EDPs coming from these disappearing islands.
Therefore, it could be in Australia’s interest to form an international agreement that could
prevent or regulate the increase in EDPs and the costs that go with it. Another possible
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initiator could be the EU. As such, the EU is only an observer in the UN and has no voting
right. However, the members of the EU often take a common position and vote unanimously.
Due to its closeness to the African continent which will have the largest increase in EDPs, the
EU will receive many EDPs especially in the Southern countries such as Greece, Spain and
Italy. (Harper, 2012:3) At the moment, the EU does not see the increase of EDPs as a problem
yet, but maybe in the future it will and then it could set the problem on the agenda of the UN.

After the topic of the increase in EDPs has been put on the agenda, the UN forms an
institutional context in which the countries can discuss the topic and make decisions.
Countries are free to choose their actions and free to vote however they want. Nevertheless,
there are rules in the UN context that need to be followed. For instance, there are rules about
voting, majorities, veto-power, speaking rights and much more. If an agreement about EDPs
will be made within the UN, the countries will have to follow the rules. The institutional
context thus enables and limits the actions that the countries can take.

Within the UN, the context of the United Nations Framework Convention on Climate
Change3 (UNFCCC) could also form a potential institutional context for an agreement about
EDPs. The UNFCCC has been ratified by all UN members (except South Sudan), Niue, the
Cook Islands and the EU and provides a framework for international agreements concerning
climate change and the consequences thereof. (Schipper, 2006:82) Since the problem of the
increase in EDPs will be mainly caused by climate change, an agreement about it falls within
the margins of the UNFCCC. Another possible institutional context could thus be the
UNFCCC which has more specific rules and guidelines than the general context of the UN.

Within the institutional context of the UN, states will thus have the possibility to act
concerning the topic of EDPs. However, they are also free to decide not to take any action and
the decision will be made based on the self-interest of the states. To predict if states will act or
not, the framework uses Game Theory. Since it is a model, the game can only take into
account two actors at once. In this case, the two actors will be two developed countries. Even
though developed countries differ significantly among each other, they have in common that
they will act rationally. Game Theory assumes rational behaviour of actors and thus we can
assume that all developed countries are rational actors that will take the same rational

3

See section 5.1 for more information on the UNFCCC.
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decisions in the same circumstances. Thus, the two developed countries in the model can
represent all the developed countries. In the next sections, the game will be constructed and
the outcome will explain and predict the behaviour of developed countries concerning
international action in order to prevent an increase in EDPs.

4.2 Global Public Goods
An international agreement to prevent and manage the increase in EDPs through supporting
adaptation measures would be a global public good. (Betts, 2009:81) Such an international
agreement would be non-excludable since no country can be excluded from enjoying the
benefits of not having to deal with an increase in EDPs. Moreover, it is non-rival, since
everyone can enjoy the benefits of such an agreement at the same time; the enjoyment by one
country does not exclude or affect the enjoyment of another country. All countries would thus
benefit from such an international agreement concerning EDPs, not only the parties to the
agreement but also the countries that are not party to the agreement. Since the agreement is
non-excludable, the latter cannot be excluded from enjoying the benefits of having less EDPs
because of the adaptation measures that have been taken by the parties to the agreement.
However, the countries that are not parties to the agreement do not have to contribute to
taking adaptation or prevention measures. This means that they enjoy the benefits but do not
have to bear the costs; they are thus free-riding. (Betts, 2009:80-81; Todaro and Smith,
2011:486-487)

Even though it would be most cost efficient on a global scale for all countries to share the
costs of the global public good of an agreement to prevent and manage the increase in EDPs,
it is more in the self –interest of the national scale to not take part in an agreement and let
other countries do it. However, if all countries follow the same reasoning and thus no country
will effectively contribute to an agreement, there will be no agreement at all. (Betts, 2009:8081; Todaro and Smith, 2011:486-487)

4.3 The Game
When putting this reasoning into a Game Theoretic perspective, the problem becomes clearer.
The game in this thesis is developed according to the Scharpf’s Basic Explanatory Framework
and consists of two actors or players: Developed Country α and Developed Country β. Both
players have two strategy options. The first strategy is to contribute to the adaptation or
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prevention measures concerning EDPs through an international agreement and thus bear the
costs of the global public good. The second strategy is not to contribute to adaptation or
prevention measures concerning EDPs.

This game will be a non-cooperative game since no voluntary cooperation can be expected
since this is not in the self-interest of the individual countries. A cooperation game would
only be possible for instance concerning policies on a national level. The protection of a
public good can then be implemented and enforced by a powerful government. On the global
level, however, there is no supranational government that could enforce measures on the
sovereign states and every state will thus act in its self-interest and thus non-cooperative.
Therefore, only a non-cooperative game is possible in this case. (Wagner, 2001:382)

In order to play the game, it is necessary to define the factors that will influence the decision
of developed countries to contribute or not. The first and very important factor is the total cost
of all adaptation measures that are globally necessary to prevent the increase in EDPs. This
cost will be represented by A. This includes all costs that the adaptation measures will ask, as
well the financial resources that are given to developing countries as for instance the costs of
forming agreements concerning EDPs.

Another factor that influences the decision is the gain that will come from contributing. In this
case the gain will consist of a lower amount of costs in the future. These costs have to be
borne by each country individually since each country will receive an amount of EDPs. In this
game, there are only two countries. The cost of an environmental disaster for each country if
adaptation measures have been taken is represented by B. The cost of an environmental
disaster for each country if no adaptation measures have been taken is C.

The last factor that should be taken into account is the probability of an environmental
disaster. Even though many authors predict it (Höing and Razzaque, 2012:19-20; Marchiori
and Schumacher, 2009:571-573; Reuveny and Moore, 2009:462; Stern, 2007; Williams,
2008:503f; World Bank, 2012), it is only a probability and not a certainty. The probability
will be represented by p.
Now, let’s play the game. If both Developed Country α and Developed Country β contribute,
the costs will be the same for both of them. The cost for Developed Country α will be half of
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the total costs to prevent the increase in EDPs and thus half of A. Another cost for α will be
the cost of an environmental disaster, however, taking into account the probability of the
disaster and the fact that prevention measures have been taken. (pB) The same reasoning
counts for Developed Country β. The total costs for β in the first scenario will be half of the
total costs of prevention combined with the costs of the environmental disaster taking into
account the probability of the disaster and the fact that prevention measures have been taken.
The total cost for α and β individually when they both contribute will thus be:
(A/2 + pB)
In the second scenario, Developed Country α contributes but Developed Country β does not.
In this scenario, the total costs for α and β are different. For α, the total costs include the cost
of adaptation measures, A, and the costs of an environmental disaster. In this case, α will
carry the full burden of the costs of preventive measures since β has opted not to contribute.
As a result of α’s contribution, the adaptation measures are taken and therefore the costs of a
disaster will be B. When considering also the probability factor, the following total cost for α
can be found:
(A + pB)
The total cost for β in the second scenario only includes the costs of the disaster. β will profit
from the investments of α and will thus only have to pay B. The total cost for β in the second
scenario is thus:
(pB)
The third scenario is the situation in which Developed Country α does not contribute but
Developed Country β does. This situation mirrors scenario two and thus the total costs for α
are only the costs of an environmental disaster taking into account the probability and the
prevention that has been taken by β:
(pB)
The total costs for β include the full costs of the adaptation measures and the costs of the
disaster and thus:
(A + pB)
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In scenario four, neither α nor β contributes and thus no adaptation measures will be taken.
The total cost for α and β is the same and includes only the costs of an environmental disaster
but considering that no prevention measures have been taken. The total costs will thus be:
(pC)

4.4 The Pay-off Matrix
When inserting the previous results in the game matrix, a pay-off matrix can be formed:

Table 3.1 Pay-off Matrix EDPs
Developed Country β

Developed Country α

Contribution

No Contribution

Contribution

(A/2 + pB); (A/2 + pB)

(A + pB); (pB)

No Contribution

(pB); (A + pB)

(pC); (pC)

In order to be able to compare these results, comparative values have to be assigned to the
factors. As many authors claim, the costs of taking adaptation measures to prevent the
increase in EDPs now will be lower than the costs of dealing with the EDPs when a disaster
occurs (Curtis and Schneider, 2011:50; Myers, 2002:612; Reuveny and Moore, 2009:477;
Vlassopoulos, 2010:26). This means that A is lower than C:
A<C

(1)

Furthermore, many authors claim that the probability of an environmental disaster will be
quite high which indicates that p will thus be quite high. (Black et all, 2011:448; Harper,
2012:3; Höing and Razzaque, 2012:19-20; Marchiori and Schumacher, 2009:571-573;
Reuveny and Moore, 2009:462; Urosevic, 2009: 27; Williams, 2008:503f; World Bank, 2012)
Even though A< C 4 , adaptation measures are still costly. Many authors argue thus that
cooperation is necessary (Betts, 2009:80; Chander and Tulkens, 2005:4; Piguet, 2010:522;
Urosevic, 2009:32) since the burden of all costs for the adaptation (A) combined with the
diminished costs if the disaster occurs (pB) would be higher than the costs if an environmental
disaster occurred without having to pay for the adaptation measures (pC). It would thus not be
profitable for one country to carry the full burden of all necessary adaptation measures.
(pC ) < (A + pB)
4

(2)

See inequality (1).
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However, if cooperation would occur, the costs of adaptation would be divided between α and
β and they would thus each only have to bear half of the total costs of adaptation
measures(A/2). Since A is smaller than C, A/2 will be much smaller than C. This means that:
(pC) > (A/2 + pB)

(3)

Furthermore, taking adaptation measures implies that the costs of an environmental disaster
will be much lower than they would have been if no action had been taken. This means that B
is much lower than C and thus:
(pB) << (pC)

(4)

Based on these comparative values and inequalities, the following can be deducted:
(pC) < (A + pB)

(2)

(pC) > (A/2 + pB)

(3)

(pB) < (pC)

(4)

(pB) < (A/2 + pB)
(pB) < (A + pB)
(A/2 + pB) < (A + pB)

Out of these inequalities follows that the lowest cost is (pB), which are the costs that the noncontributing country has to pay in scenarios two and three. However, the country that
contributes in these scenarios carries the highest burden of (A + pB) and pays all the costs of
the prevention measurements while the non- contribution country receives equal advantages
of the prevention without paying. This is the free-rider effect, the country that does not
contribute is the free-rider since it enjoys the benefits without contributing. Furthermore,
since (A + pB) is higher than (pC)5 the contributing country in scenario two and three will
have a strong incentive to change to non contribution since the costs of that will be lower.
If both countries contribute, they both pay less than if they would both not contribute. 6 This
means that the optimal situation would be scenario one. In this case, both countries share the
costs and advantages equally. However, this scenario is very unlikely to occur according to

5
6

See inequality (2): (A + pB) > (pC).
See inequality (3): (A/2 + pB) < (pC).
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Game theory. In order to find the scenario that is most likely, the Nash equilibrium most be
found.

In Game Theory, the players are seen as rational and thus preferring actions that enhance their
self-interest the most over other actions. On the other hand, a game is a strategic play and the
players choose their actions not only based on their own preferences but also on what they
think the other player will do. The players in the game expect each other to act rational. To
determine the outcome of the game, Game theory uses the Nash equilibrium. This is the
scenario in which neither player has an incentive to change its strategy. Neither player can get
better results by changing its strategy in the situation of a Nash equilibrium. (Osborne,
2000:19-20)
In this particular game between Developed Country α and Developed Country β, the Nash
equilibrium can be found in scenario four in which both countries do not contribute. In this
scenario, neither α nor β wants to change its strategy. If for instance α would change its
strategy to contributing, the outcome would be scenario two which is the worst possible result
for α since it would then have to bear the full costs of the adaptation measures while β would
free-ride and enjoy the benefits of the prevention measures without having to pay for it.
Therefore, there will be no incentive for α to change its choice of action. If β would change its
strategy we would end up in scenario three which is the worst possible outcome for β.
Therefore, neither α nor β wants to change its strategy in scenario four and thus a Nash
equilibrium is reached.

In this game, there is only one Nash equilibrium. In scenario one, both countries will have a
strong incentive to change their strategy. If only α would change its strategy from contribution
to non –contribution the situation will end up in scenario three which means that α will be
able to free-ride and enjoy the benefits of the contribution of β. The same reasoning applies to
β. However, if both have a strong incentive to change their strategy, it is very likely that both
will change their strategy from contributing to non-contributing which means that we would
end up in scenario four, the Nash equilibrium.
In scenario two, α will have to pay the full costs of adaptation measures and the low costs of
an environmental disaster since adaptation has been taken. As shown in inequality (3), these
costs are higher than the costs α would have to bear if an environmental disaster occurred and
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no adaptation measures had been taken. Moreover, while α is carrying a high burden, β
receives the benefits without paying the costs. Consequently, there will be a strong incentive
for α to change its strategy from contributing to non-contributing which means that we will
end up in scenario four again. In scenario three, it is β who will carry the costs and α who
profits and therefore β will have a strong incentive to change its strategy. As a result, scenario
four is the only Nash equilibrium and according to Game Theory, this means that scenario
four is the outcome of the game.

4.5 Explanation and Prediction
The outcome of the game is determined by the Nash equilibrium and will thus be scenario
four which means that no action is taken since the developed countries are trying to free-ride
and it is in their self-interest not to contribute even though the costs in scenario four are higher
than the costs in scenario one. Scenario one would thus be the optimal global outcome where
the costs would be the lowest and shared equally among the players. Consequently, scenario
four is a sub-optimal outcome but nevertheless the outcome that countries prefer under the
current circumstances and in the current institutional environment. The reality that no country
is taking action to prevent the increase in EDPs through international cooperation can thus be
explained by this outcome. The countries are simply acting rationally and choosing the
strategy that is in their best self-interest which is free-riding and thus no action. Game theory
thus provides us with an explanation of the current situation that no action is taken, even
though global cooperation would be preferable and entail lower costs for all countries.

Nevertheless, if the circumstances do not change, the equilibrium outcome of the game will
not change. A prediction can thus be made that there will be no action concerning the
prevention of the increase in EDPs unless the circumstances or institutional environment
changes. The main prediction that can be derived from the game is thus that all countries will
try to free-ride and no country will want to contribute to international cooperation concerning
prevention of an increase in EDPs.

4.6 Change in Circumstances
A change in circumstances can change the outcome of the game. The next two sections
contain influences that could change the outcome of the game from the suboptimal non
cooperation scenario four to the globally optimal cooperation scenario one.
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4.6.1 Assumption 1: Involvement of the UN Reduces Costs of Adaptation
Measures
The involvement of the UN in the situation of EDPs can change the costs of taking adaptation
measures in two ways. Firstly, the costs of negotiating and forming an international agreement
concerning EDPs are much lower when the framework of the UN is used than if this would
happen outside the UN. The UN not only possesses the necessary conference rooms and
equipment but it also contains a set of rules that guide the negotiating process. If the
negotiations would happen outside of the UN context, these rules have to be agreed upon first
and this can be very time consuming and very costly. The involvement of the UN concerning
EDPs can thus lower the costs of adaptation measures through an international agreement
about EDPs and thus lowers A.

Secondly, if the UN gets involved in the case of EDPs, it is very likely that more than two
countries will participate in an agreement about EDPs. This means that in the case of a
cooperation by N countries, the costs of adaptation measures (A) will be A/N for each
country. The more countries participate, the lower the costs of adaptation measures for each
country will be. This means that the option in which all countries contribute becomes more
attractive since the costs are lower, namely (A/N + pB).

The involvement of the UN thus diminishes A and means that probably many parties
participate. This means that the option of contribution in case everyone contributes is much
more attractive.7 Furthermore, the option of contribution if no-one else contributes becomes
also more attractive since A is lower which means that (A + pB) comes closer to (pC) or can
be even lower than (pC). If (A + pB) is lower than (pC), the contributing country in scenario
two and three would have no incentive to change its strategy to non-contributing which means
that scenario four is no longer a Nash equilibrium. Moreover, in scenario four, all countries
have an incentive to change their strategy since (A + pB) < (pC) and (pB) < (pC)8. If all
countries change their strategy to contribution, the outcome will be scenario one, which is the
globally optimal outcome.

7
8

(A/N + pB) < (A/2 + pB) if N > 2 with N the amount of participating countries.
See inequality 4 in section 3.4.
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Furthermore, if many countries participate, N becomes very large and A/N becomes very
small. This means that in scenario 1, when all countries contribute, (A/N + pB) comes close to
(pB). This means that the non-contributing country in scenario two and three who only has to
pay (pB) might consider to change its strategy to contribution (A/N + pB) since the difference
would be very small. Furthermore, in scenario one, the incentive to change its strategy to non
contribution becomes very small since the difference between (A/N + pB) and (pB) is very
small and (pC) is very high compared. To avoid ending up in scenario four, countries might
thus opt for contributing.

Table 4.2 Pay-off Matrix EDPs with N countries
Developed Country n1

Developed Country n2

Contribution

No Contribution

Contribution

(A/N+ pB); (A/N+ pB)

(A + pB); (pB)

No Contribution

(pB); (A + pB)

(pC); (pC)

The involvement of the UN thus changes the outcome of the game and scenario four would no
longer be the equilibrium and thus no longer the outcome. The incentive to contribute would
become larger and the globally optimal scenario one would become more likely.

4.6.2 Assumption 2: Combination of the Issue of EDPs with Other Issues
If the issue of the increase in EDPs would be linked to another issue, it is more likely that
countries will voluntarily agree on both issues. This would only work of course if an
agreement about the issue that is linked to the issue of EDPs is sufficiently important and in
the self-interest of the countries. For instance, the issue of EDPs could be linked to
conferences concerning migration and refugees or to climate change. EDPs are migrants and
could thus easily be part of the debate on migration. Since EDPs are likely to become a large
part of the total amount of migrants (Marchiori and Schumacher, 2009: 598; Werz and
Conley, 2012:4), the incentive to link EDPs and migration will increase in the future.

Furthermore, the increase in EDPs is partly due to climate change which means that it could
also be part of the conferences on climate change (Marchiori and Schumacher, 2009:598;
Warner et all, 2009:691-692). On such conferences, both topics should then be treated
together and linked into one agreement which countries will join because the part about
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migration or climate change is in their self-interest and costs of the EDP part are not
important enough to stop them from signing the agreement. In this situation, the pay-off
matrix would change completely. The costs of contributing to an agreement about EDPs
would be so small compared to the gains of cooperation concerning climate change or
migration that countries will decide solely based on the gains of the latter. For instance, if the
issue of EDPs was linked to the issue of migration, the pay-off matrix would then be:

Table 4.3 Pay-off Matrix Cooperation on Migration
Developed Country β

Developed Country α

Cooperation

No Cooperation

Cooperation

(D); (D)

(D); (E)

No Cooperation

(E); (D)

(E); (E)

E represents the costs for a country to deal with migration issues without cooperation. On the
other hand, D represents the much lower costs a country would have to bear if there was
cooperation. D thus entails much lower costs than E and therefore D is the preferred outcome.
The Nash Equilibrium can be found in outcome one which is also the globally optimal
situation for the EDPs. In this situation, neither α, nor β has the incentive to change its
strategy. If α would change its strategy in outcome one, he would have to pay E instead of the
much lower D. If β would change its strategy, it would also have to pay the much larger costs
(E). Therefore, both countries will opt for cooperation. The condition is of course that both
issues are linked and that the countries will take a decision on both topics and not just on one
issue.

4.7 Limitations of Game Theory
Game Theory has it merits but also its limits. One of the limits is that it uses models which are
simplifications of the reality. Two problems can be found in the use of these models. The first
one is that these models sometimes need information that is not available and the second one
is that they cannot always take into account all relevant information. For instance, the
Regional Integrated model of Climate and the Economy (RICE) developed by Nordhaus and
Yang (1996), takes into account factors such as production, emission level, damages but
cannot include historical facts or personality aspects. (Snidal, 1985:26) Game theorists argue,
however, that models are by definition a simplification of reality and can never fully take
every factor into account. (Finus, 2008:30-31)
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Another limitation of Game Theory is that it assumes complete rationality of its actors and
their behaviour. (Finus, 2008:30-31) In reality, however, actors do not always act completely
rational and sometimes they take actions that are against their self-interest. Opponents of
Game Theory argue that this could make an analysis based on rational behaviour useless.
Nevertheless, game theorists reply that if you start from the view that actors are irrational and
unpredictable, it is never possible to make any predictions or analyses. (Finus, 2008:31)
In this chapter, the game based on Scharpf’s Basic Explanatory Framework was constructed
and an explanation of the current situation of no action was given. Moreover, a prediction
that no developed countries would take any action concerning the prevention of an increase
in EDPs unless the circumstances or institutional environment changes, was made.
Furthermore, the influence of the involvement of the UN and the linking of issues was
discussed. In addition, the limitations of Game Theory were pointed out. The next chapter will
contain a comparison of the case of EDPs with the case of climate change and the Kyoto
Protocol and an analysis of the prediction of this chapter compared to the outcome in reality
of the Kyoto Protocol.
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5 Comparison with Kyoto Protocol
The situation of climate change and the situation of an increase in EDPs show many
similarities. One difference is that there are already international agreements about climate
change, the most important of which is the Kyoto Protocol. By examining the Kyoto Protocol
and its consequences we can test the prediction of the game in chapter 4, that no action will
be taken, and provide recommendations in chapter 6 for future policy making concerning
EDPs.

5.1 Background of Kyoto Protocol
Climate change and the anthropogenic emissions of greenhouse gases have been on the
international agenda for decades. The first step towards reaching an international agreement
was set in 1992 in Rio where the United Nations Framework Convention on Climate Change
(UNFCCC) was signed. This treaty, which has been signed by all UN members, contains no
actual obligations but provides a framework to be able to negotiate new treaties or protocols
with actual limits on greenhouse gas emissions. Since the ratification of the UNFCCC in
1995, a Conference of Parties (COP) is arranged yearly. (Hovi, 2002:1; Lau, Lee and
Mohamed, 2012:5280; Schipper, 2006:82, 89)

The Kyoto Protocol was formed and signed during COP3 in 1997, but it would take until
2005 and require many changes before it effectively entered into force. Originally, the Kyoto
Protocol contained heavy and legally binding limitations on the emission of greenhouse gases
for developed countries. The Protocol required industrialized countries to reduce their
emission with an average of 5,2% compared to their emission level in 1990 during the first
commitment period 2008-2012. (Okada, 2007:231) Annex I9 to the UNFCCC contains a list
of all parties that are considered industrialized. Specific targets for each of the Annex I
countries are specified in Annex B10 of the Kyoto Protocol. Countries that are not on the list
are mostly developing countries and have no binding targets under the Kyoto Protocol. The
main reason why developing countries (non- Annex I countries) do not have any binding
targets is that putting limits on their emissions would limit their much needed economic
growth. Moreover, the high levels of greenhouse gases are mostly caused by the now
9

See Annex 1.
See Annex 2.
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industrialized countries and therefore, many see it as a responsibility for them to now carry
the burden. Even though the non- Annex I countries do not have any targets set in the
Protocol, they do play a role in the Clean Development Mechanism. (Böhringer and Vogt,
2003:483; Chander, 2005:1; Hovi, 2002:15; Lau, Lee and Mohamed, 2012:5281, Okada,
2007:231-232)

Two conditions had to be fulfilled before the Kyoto Protocol could enter into force. Firstly,
the Protocol had to be ratified by a minimum of 55 parties in their national parliaments.
Secondly, the Annex I countries that had ratified had to account for more than 55% of the
total emissions in 1990 of all Annex I countries. (Böhringer and Vogt, 2002:3)

In March 2001, the USA announced officially that they would not sign the Kyoto Protocol.
The main reasons were the high costs the USA would have to carry as the largest emitter of
greenhouse gases, the lack of willingness to pay among the American voters and their
objection to the fact that developing countries did not get any obligations under the treaty.
The retraction of the USA meant that all other large parties (EU, Canada, Australia, New
Zeeland, Japan and Russia) had to ratify the Kyoto protocol in order to fulfil the 55%
condition. (Böhringer and Vogt, 2002:3,8-9)

The definitive decision of the USA not to ratify, provided a strong veto power to the other
large parties and allowed for the adoption of changes to the Protocol during COP 6bis in Bonn
and COP 7 in Marrakesh in 2001. These changes included the introduction of ‘sink credits’
which are awarded for forest management and agricultural activities, which do not require
extra costs and which can be used to diminish the required emission cutbacks (Böhringer and
Vogt, 2003:479). Another important change was the introduction, without restrictions, of the
International Emissions Trading (IET). This meant that Annex I countries could trade in CO2credits. Countries that have a surplus in so – called clean air can sell this to countries that are
not able to reach their emissions target. These two changes reduce the effectiveness of the
Kyoto Protocol in terms of environmental effectiveness to almost nothing. (Böhringer and
Vogt, 2002:3; Böhringer, 2003:13-14; Hovi, 2002:1)

After these changes the Kyoto Protocol was ratified by the necessary states and entered into
force on 16 February 2005. In the final version, targets for diminishing greenhouse gas
emissions for Annex I countries were set. Moreover, three mechanisms that make it easier to
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reach the targets were provided. Firstly, the International Emissions Trading which allows for
the trading of clean air. Secondly, there is the Joint Implementation Mechanism. According to
this mechanism, Annex I countries can invest in emission reduction projects in other Annex I
countries while the credits resulting from this project would go to the investing country. This
can be an advantage if for instance the cost of implementing such a project is lower in the
other country. The last mechanism is the Clean Development Mechanism. This mechanism
allows Annex I countries to invest in emission reduction projects in non-Annex I countries
where the costs of implementing such projects can be much lower. (Chander, 2005:1;
Böhringer, 2003:15-16)

5.2 Similarities between Climate Change and an Increase in EDPs
5.2.1 Global Public Goods
Both the state of the climate (Bosello, Buchner and Carraro, 2003:601; Carraro, 1997:3;
Chander and Tulkens, 2005:4; Wagner, 2001:377-378) and an international agreement
concerning the prevention of an increase in EDPs (Betts, 2009:81) are global public goods.
No-one can be excluded from enjoying the benefits and the enjoyment of one country does
not exclude or diminish the enjoyment of other countries. Therefore, in both cases, there are
strong free-rider effects which means that the individual countries are not likely to take action
since it is not in their best interest. Both of the problems are also global which means that
cooperation between as many countries as possible to solve the problem would be optimal.
(Chander and Tulkens, 2005:4, Victor, 2006:92-93)

5.2.2 Voluntary Cooperation
There is no supranational organisation that can enforce countries to take climate protection
measures or adaptation measures to prevent EDPs. This means that, in both the climate
change case and the EDPs case, states are sovereign and cannot be forced to protect the
climate or contribute to adaptation measures. The only possible option is thus voluntary
cooperation through international agreements. (Wagner, 2001:378)

In the case of the EDPs no such agreement exists yet. Climate protection, on the other hand,
has been much longer part of the international debate and the Kyoto Protocol is the result of
this voluntary cooperation. One reason why countries decide to enter voluntarily in
agreements that are not in their best interest can be found on the national level. Every
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government wants to be re-elected and has to take the voters opinions into account. If there is
a strong willingness among the voters to enter into negotiations and subsequently an
agreement, governments will do so. On the other hand, if the voters are not willing, it is very
unlikely that an agreement can be found. An example of this can be found for the Kyoto
Protocol. The USA did not ratify the agreement and one of the reasons was that the opinion
polls showed that the majority of the population was not willing to bear the costs that would
follow from the ratification. The willingness of the voters is thus very important to create
willingness among the states to cooperate. In the case of climate change, there is much more
public awareness than in the case of EDPs which makes it even more difficult to create
voluntary agreements about measures to prevent an increase in EDPs. (Böhringer and Vogt,
2002:8-9)

5.2.3 Uncertainty
One of the factors that both climate change and the increase in EDPs have in common is that
they are both very likely to occur but there is no certainty about the exact extent and
consequences. This makes policy making in both cases more difficult since the policies have
to be based on predictions and estimations which often differ from author to author.
Moreover, both climate change and the increase in EDPs are future problems which means
that there is an incentive to wait till the problem manifests itself, instead of implementing the
more cost-efficient prevention. Moreover, prevention would ask immediate investments but
the results will only be seen long-term. This means that according to the short-term view, it is
not efficient to take measures now but according to the long term vision, it is very efficient.
The short term view, however, is often seen as very important to governments that want to be
re-elected. (Böhringer, 2003:4; Wagner, 2001:403)

5.2.4 Lack of Money by Developing Countries
Another factor that both the increase in EDPs and climate change have in common is that they
both depend on the resources of the developed countries. Developing countries lack financial
and technical means to finance sufficient adaptation measures to prevent the increase in
EDPs. (Reuveny and Moore, 2009:476-477; Piguet, Pécoud and de Guchteneire, 2011:12)
Moreover, diminishing their greenhouse gas emissions would hinder their economic growth
and development. In both cases, the developing countries are going to be suffering the most of
the changes since climate change will have the worst effects in developing countries and there
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is too little adaptation because of the lack of money (Machiori and Schumacher, 2009:570;
Werz and Conley, 2012:21; World Bank, 2012:27,49,64). It is thus the responsibility of the
developed countries to mainly finance policies and to cooperate with the developing countries
to take the relevant measures. In the case of climate change, the Kyoto Protocol is the first
step. Only developed countries have legally binding emission reduction targets and carry the
burden.

5.2.5 Non-Cooperative Games
In both cases, the games that will be formed will be non-cooperative since voluntary
cooperation is not in the self-interest of the individual countries. (Wagner, 2001:382) Since
there is no supranational government, states will act in their self- interest and in both cases
this would be non-cooperation.

5.2.6 Spill-over
When action will be taken by some coalitions of countries, the positive results will also
benefit the non-members of the coalitions. This means that, for instance in the case of the
Kyoto Protocol, the USA who is not a member of the Protocol will nevertheless have cleaner
air as a consequence of the reduction of greenhouse gas emissions by the members of the
Protocol. This is the spill-over effect and it also applies to the situation of EDPs. For instance,
if country A would take adaptation measures while country B would not and an
environmental disaster would occur; the adaptation measures prevent that people have to
move and thus neither country A, nor country B will have to deal with a sudden stream of
migrants. Country B can thus enjoy the benefits of the adaptation measures, even though it
has not contributed. In both cases, there will thus be strong spill-over effects which will reenforce the free-rider effect even more.

5.3 Comparison
5.3.1 The Game
Concerning climate change the same game and pay-off matrix can be made as the one in
chapter 3 for the possible contribution of developed countries to adaptation measures
concerning EDPs. A would in this case be the costs of taking measurements to diminish
greenhouse gas emissions. This cost (A) can be diminished by working together. If prevention
measures will be taken, the effects of global warming will be much less and the cost will only
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be B which is much smaller than the costs of unmitigated global warming C. The pay-off
matrix can be formed in the same way as in chapter 3 and the outcome in this case would also
be the Nash equilibrium namely outcome four where no-one contributes and thus no action
will be taken concerning climate change. As in the case of the increase in EDPs, the
developed countries will thus act as free-riders.

5.3.2 Results of the Kyoto Protocol
Based on Game Theory, a prediction can be found that all developed countries will act as
free-riders concerning climate change and thus no action will be taken. The Kyoto Protocol,
signed by 55 states, seems to totally contradict this prediction. However, a closer examination
of the negotiations that led to the Protocol and of the Protocol itself is necessary.

Firstly, the negotiations were very long and even after the Kyoto Protocol was signed, it still
took from 1997 to 2005 before it could enter into force (Lau, Lee and Mohamed, 2012: 52805281). This could present a reluctance among the parties to effectively enter into an
agreement and to take up obligations. After all, it took 13 years after the original UNFCCC
before an international agreement about climate change became legally binding.

Secondly, the USA decided not to ratify the Kyoto Protocol. This means that they acted as a
free-rider as was predicted by Game Theory in 4.3.1. Even though they had been in the long
negotiations and are part of the UNFCCC, the USA did not ratify the Kyoto Protocol (Hovi,
2002:1). They had three reasons not to enter into the agreement. The first reason was a
domestic one. According to opinion polls of 1993 and 2000, the majority of the American
voters were not willing to accept an increase in taxes because of the Kyoto Protocol or cuts in
their standard of living. Moreover, the lack of willingness increased from 1993 to 2000 which
showed that the Americans were even less willing to pay. The unwillingness to have higher
taxes because of the Kyoto Protocol rose from 59.8 % to 68.38 % and the unwillingness to cut
the standard of living rose from 65.8% to 70.6 % (Böhringer and Vogt, 2002:9). The fact that
the majority of the voters did not want the agreement, made it easier for the USA senate to
repudiate the ratification since they had no fear of losing voters. The second reason for not
ratifying was the fact that the Kyoto Protocol would inflict very high costs on the USA who is
the greatest emitter of greenhouse gases. (Böhringer, 2003:13) Signing the agreement would
mean having very high costs without having immediate results. This means that ratifying
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would not be the best interest for the USA. Furthermore, not ratifying the agreement but
having the agreement into force among the other large players globally means that the USA
can enjoy the benefits of their emission cutback efforts without any costs. The best strategy
for the USA was thus not ratifying. The final reason that the USA mentioned was the fact that
the developing countries did not get any obligations under the Kyoto Protocol but will soon
become very large emitters of greenhouse gases. (Böhringer and Vogt, 2002:11) This reason
only strengthened the belief of the USA that they should opt for free-riding as they did.

Thirdly, one can question how real the obligations under the Kyoto Protocol really are. After
the withdrawal from the USA, as one of the greatest emitters of greenhouse gases (Victor,
2006:91), all other major players had to ratify to fulfil the requirements of the Kyoto Protocol
before it could enter into force. This meant that these major players had in reality a strong
veto power and they used it to make important changes to the original document. (Böhringer
and Vogt, 2002:11) One of the changes was the introduction of sink credits that in reality
diminished the required emission cutbacks and that did not involve any costs. Another change
was the acceptance of International Emissions Trading, which led to an unrestricted trade in
CO2-credits. (Böhringer and Vogt, 2003:479) These two changes turned the Kyoto Protocol
into a symbolic instrument, since the effective obligations of the states are now close to zero.

Many authors agree with the view that the Kyoto Protocol is symbolic and will have no
noticeable effects in reducing the greenhouse gas emissions. (Böhringer and Vogt, 2003:487;
Gardiner, 2004:24; Kemfert, 2004: 456; Lange and Vogt, 2001:2050; Lau, Lee and Mohamed,
2012: 5284; Schipper, 2006:86; Victor, 2006:91) For instance, as Böhringer and Vogt show in
table 4.1, the total emission reduction in the original Protocol, presented in the column on the
left, was 9.6, while as a result of the final Protocol, presented in the column on the right, the
total emission reduction is only 0.7. In the table, we can also see that the % of consumption
change as proscribed by the final Protocol is very little and close to zero.
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Table 5.1 Percentage of Emission Reduction and Consumption Change in Different Versions of the
Kyoto Protocol11

(Böhringer and Vogt, 2003:483)

5.3.3 Prediction and Outcome
When taking into account the fact that the USA acted as a free-rider and did not ratify the
Kyoto Protocol and the fact that the Kyoto Protocol is symbolic and thus does not demand
much effort of its parties, the prediction that was found using Game Theory has come mostly
true. All countries are acting in some way as free-riders; the USA by not signing, the other
countries by signing a Protocol without real obligations. The reason that the other countries
did sign the Protocol can be found in the fact that there is pressure from the voters to take
measures to prevent global warming, for example in the EU, or that the Protocol gives some
11

Table 5.1 represents four stages of the Kyoto Protocol. In the column most on the left, the percentages for the
original Kyoto Protocol of 1997 are provided, which means that emissions trading was not allowed, the US was
still involved and sink credits did not exist (NTR_in_OLD). In the second column, the effects of the US
withdrawal are taken into account. (NTR_out_OLD). In the third column, sink credits are introduced
(NTR_out_NEW) and in the fourth column, emissions trading is allowed (TRD_out_NEW). The fourth column
represents the Kyoto Protocol as it was eventually ratified in 2005. (Böhringer and Vogt, 2003:483)
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advantages. An example of the latter is Russia. Because of the introduction of the
International Emission Trading system, Russia, that has an abundance of clean air, can
actually make money by selling the CO2 credits. In conclusion, the prediction of 5.3.1 that
developed countries will act as free-riders and no real contribution will be made, has come
true.

In this example of climate change and the Kyoto Protocol, the prediction was the same as in
the case of the increase in EDPs because of an increase in environmental change and
disasters. Even though this does not necessarily mean that the outcome will be the same in the
EDPs case compared to the Kyoto Protocol, it does give more value to the prediction that no
action will be undertaken. On the other hand, there has been much written about how the
Kyoto Protocol could have been efficient and what could be done to avoid the free-rider
effect. These solutions can be seen as lessons that can be of great importance to the problem
of the increase of EDPs. In order to be able to come to effective solutions and international
agreements, policy makers should keep these lessons in mind. Chapter 6 will provide an
overview of these lessons.

In this chapter, the case of global warming and the Kyoto Protocol was analysed and
compared to the case of the increase in EDPs. The prediction of chapter 4 was tested against
reality and has been largely confirmed by the results of the comparison. This means that it is
likely that the suboptimal outcome of no action by developed countries will become reality.
The next chapter will provide an overview of the lessons that can be learned from the case of
the Kyoto Protocol in order to provide more incentives to enter into international agreements
concerning EDPs and to reach the optimal outcome of international cooperation.
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6 Recommendations
The need for effective international agreements on adaptation measures to prevent an
increase in EDPs and handle environmental change is growing. However, Game Theory
predicts that no action will be taken since the developed countries will decide to free-ride
because this is in their best interest at the moment. The following chapter will provide
solutions that can diminish the incentive to free-ride and enhance the probability of an
effective international agreement concerning EDPs. Inspiration has been found in literature
about the similar case of climate change and the failure of the Kyoto Protocol.

6.1 Increase Incentives
Since there is no supranational institution that can enforce effective policies on sovereign
states, voluntary commitment is required. International agreements should be formed in such
a way that the incentive to become party to it and implement its obligations is larger for a
state than the incentive to free-ride. An international agreement should thus be self-enforcing.
This means that states would have a strong incentive to join an agreement and comply with its
terms and would be worse off if they did not join the agreement. Incentives are thus crucial to
reach an effective international agreement and avoid free-riding. In order to increase the
incentive to join an agreement, the spill-over effects of the agreement should be limited. Spillover effects are the benefits that non-members to an agreement get due to the existence of the
agreement. For instance, in the case of climate change, new technologies could be developed
by a coalition of countries. This new technological knowledge would, however, also benefit
non-members that will be able to profit too from the new technologies without having to
invest in them, although with some delay. This spill-over gives parties to the agreement the
incentive to leave the agreement and become a spoiler. (Buchner and Carraro, 2005:9) It is
thus important to limit the spill-over effects so that the incentives to join the agreement will
enlarge.

The policy option here is that when a treaty about preventing an increase in EDPs is formed,
one should make sure that there are incentives for states to join. This can be done for instance
by linking the treaty to another topic (see 6.2) or by inserting a transfer system in the treaty
(see 6.3). Moreover, it should be kept in mind that the treaty should limit the spill-over effects
so that the incentive to join increases and the incentive to free-ride decreases.
41

6.2 Issue Linkage
In order to reduce the incentive to free-ride, the issue at stake, in this case adaptation
measures to prevent an increase in EDPs, could be linked to other issues on which countries
have a strong incentive to cooperate. For instance, linking an agreement about EDPs to an
agreement about migrants could increase the participation and willingness to agree. Linking
these issues can diminish the free-rider effect if the issue that is linked to the original one is
important enough. (Betts, 2009:94) In the case of the Kyoto Protocol, some authors argue that
if the discussion about diminishing greenhouse gas emissions had been linked to Research and
Development (R&D) concerning energy efficient technologies, the USA would have ratified.
(Kemfert, 2004:458; Wagner, 2001:399) The benefits of participating in the R&D could have
been enough to provide the incentive to the USA to join the Protocol. Moreover, the benefits
of free-riding would be diminished. If the USA would not be party to Kyoto combined with
R&D, it would not have to follow any targets for emission cutbacks but it would also not be
able to enjoy the benefits that the parties of Kyoto and R&D would have. This makes the
option of free-riding less attractive and the option of joining the international agreement more
attractive. Heister, Klepper and Stähler argue that the high participation of almost all countries
to the Rio Earth Summit in 1992 where the UNFCCC was signed, was only due to the fact
that the topic of global environmental protection was linked to economic development
(1992:1).

One policy option could thus be linking the issue of increasing amounts of EDPs to other
issues such as agreements about climate change or migration. This could increase the interest
in the topic, bring the necessary parties together in a summit and encourage them to enter into
an effective agreement.

6.3 Transfers
The problem with international cooperation is that every country is different and will receive
different benefits and costs from cooperation. This can be a reason for countries not to enter
into an international agreement since they would gain much less from cooperation or even
lose compared to other parties of the agreement. This problem could also be found concerning
the original Kyoto Protocol. Not every country had to carry the same costs and this made the
Protocol unstable. The ratification could only be made after some changes were made that
made the Protocol lose its value. Introducing the system of transfers can give the incentive to
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countries to enter into an agreement. In this system, the surplus gains of cooperation will be
redistributed among all parties to the agreement and this would end the asymmetry that exists
among the parties and the benefits each gets from the agreement. (Bosello, Buchner, Carraro
and Raggi, 2001:21; Carraro, Eyckmans and Finus, 2005:1; Eyckmans and Tulkens,
2003:299; Wagner, 2001:394)

One policy option that can be deducted from this is that introducing the use of transfers during
the negotiations could be a strong incentive for parties to enter into the agreement.
Concerning EDPs, countries are asymmetric since each country will have different problems
concerning EDPs, for instance, some countries will receive more EDPs than others or have
more problems with the changing environment than others. In order to be able to reach an
agreement, a transfer system should be written into the agreement. The surplus benefits of the
cooperation will then be divided among the parties of the agreements and countries will be
much more likely to sign. Theoretical examples of transfer schemes based on Game Theory
concerning climate change can already be found (Germain et all, 2003; Eyckmans and
Tulkens, 2003) and could be the basis for developing transfer schemes for agreements
concerning EDPs.

6.4 Increase Willingness to Pay
States are sovereign and act in their own best interest. Nevertheless, the state is led by a
government who depends on elections. This means that states act not strictly in the best
interest of the state but also take the voters into account. Taking decisions that the voters
want, will increase the chance of re-election and are thus more likely to be taken by a
government. It is thus very important that the voters want a certain international agreement
and that they are willing to bear the consequences. In the case of the Kyoto Protocol, the lack
of willingness among its voters to carry the costs of ratifying the Protocol was one of the
reasons that the USA did not ratify. (Böhringer and Vogt, 2002:3) Consequently, voters can
have a great influence. In order to increase the willingness among voters, it is necessary to
mobilise them and convince them of the importance of the agreement. This can be
problematic in the case of EDPs. The problem itself is not widely known yet and will
manifest itself in the future. The media has barely given any attention to it and therefore, it is
very unlikely that voters will try to push their governments into attending summits or making
agreements.
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A policy option would thus be to increase the awareness of the problem by informing the
public. Media attention is very important to reach this goal. Nevertheless, even if the public is
aware and willing to pay, this does not guarantee any action by the states yet. This policy
option could increase the chance on reaching an agreement but should be accompanied by
other incentives to the states interest.

6.5 Consensus Treaty
A consensus treaty is a treaty based on a broad participation but is weak in its provisions.
Reaching a consensus among a large amount of parties is very hard and usually only leads to
very general treaties without much obligations. (Barrett, 2002:530) An example of a
consensus treaty is the UNFCCC. This treaty was signed by 186 countries and has thus a very
large participation. However, when looking at the content of the UNFCCC, only intentions
and framework can be found and no legal obligations. The other option is to enter into an
agreement that contains real obligations, targets and deadlines but only few countries usually
participate in these and negotiations are lengthy. Barrett argues that parties are better off to
enter into a consensus agreement than in an agreement with incomplete participation. (Barrett,
2002:544) Furthermore, he argues that the incentives for parties to an agreement with
incomplete participation are strong to leave the agreement since the non-parties are usually
enjoying the free-riders effects and are thus better off. (Barrett, 2002:543) When almost all
countries participate in a treaty, this incentive is much less. Even though consensus treaties
have very little obligations, they could form the start of cooperation and lead to more
extensive agreements. (Barrett, 2002:529-544)

A policy option could thus be trying to form a consensus agreement about EDPs first. This
consensus agreement should try to involve as many countries as possible and should form the
first step for further cooperation. The consensus treaty does not have to contain many
obligations yet but could form the framework for later agreements that contain effective
targets. For instance, a treaty expressing intentions to take adaptation measures to prevent an
increase in EDPs could be a good start. Of course, the consensus treaty should be seen as a
start for negotiating further agreements with real obligations and not as an empty gesture.
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6.6 Coalition Forming
Reaching a global agreement with almost all countries participating would be the best option
since the increase in EDPs will cause problems on a global scale. (Betts, 2009:80) However,
reaching a global agreement that contains legal obligations is very unlikely. In the case of
climate change, the UNFCCC was formed and can be seen as global due to the very large
participation of 186 countries. However, this treaty did not contain any legal obligations. The
Kyoto Protocol has much less countries participating and especially the non-participation of
the USA diminishes the value of the Protocol. Nevertheless, it could be considered as a global
treaty, however, as pointed out before, the Protocol’s value has been reduced to symbolic
value. Global participation is thus not very likely to reach effective results.

Forming coalitions could be an alternative to global participation. It will be more likely to
negotiate agreements with legally binding obligations when there are fewer parties at the
table. Furthermore, coalitions can start small and create advantages among their members so
that other countries will have the incentive to join them. For example, the coalition could use
issue linkages and form a coalition concerning climate change and R&D. Other countries will
have the incentive to join the coalition because of the benefits of the cooperation on R&D and
the coalition can grow. The larger the coalition, the closer to a global cooperation and the
better the results for climate change will be. (Carraro, 1998:16-17; Kemfert, 2004:463-464)

There is also a possibility that a country takes unilateral action and tries to influence other
countries in doing the same while at the same time trying to diminish the problem. In the case
of climate change this would be that one country is substantially diminishing its emissions in
the hope to initiate the same actions in other countries and at the same time actually bringing
the total emissions down and thus work on the problem. However, as is argued according to
Game Theory, the free-rider effect will prevent other countries from taking the same action
since they are better off not taking it. In terms of the climate itself, there could be some
benefits. First of all, there are fewer emissions, though on a very small scale but if the country
would develop climate friendly technologies, spill-over effects could be created. This means
that other countries could take over these new climate friendly technologies and thus diminish
their emissions. (Wagner, 2001:381) However, this would all be on a very low scale and the
technologies that could be developed by one country could have been much better if there
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would have been cooperation between countries and thus this situation is sub-optimal to
global cooperation.

When applying this to the case of taking adaptation measures to prevent an increase in EDPs,
a policy option could be forming small, profitable coalitions. If they are profitable, they will
attract non-members to join them and could thus enlarge. Unilateral action by one country
does not seem to make much sense in the situation of EDPs. Even though it would be better if
at least one country is trying compared to none, the effects of the unilateral action would be
too small to make a difference. However, more countries taking unilateral measures could
make a difference even though it is still suboptimal to global cooperation.

6.7 Setting Deadlines
If negotiations are held, self-imposed deadlines can increase the expectations of the public
and this can put pressure on the negotiators to reach an agreement within a reasonable time.
However, the deadlines would always be self-imposed which means that it is easy for the
negotiators to suspend the deadline or start renegotiations. (Wagner, 2001:402)

6.8 Supranational Organisation
A supranational organisation that can enforce obligations on the different states would be very
useful in order to be able to ensure global action. However, in the case of the prevention of
the increase in EDPs, no such supranational organisation exists. Starting a new supranational
organisation would take a lot of time and might even be harder than negotiating an
international agreement on EDPs. There exists, however, already a global, supranational
institution, namely the UN. Nevertheless, the power of the UN is limited and the UN cannot
as such enforce rules about preventing EDPs on its members. It can, however, provide a
framework for starting negotiations. In the case of climate change, a conference, the Rio Earth
Summit, was organised and a convention, the UNFCCC, was signed. Therefore, even though
the UN cannot enforce any measures on states, it can provide a framework for holding
negotiations and making agreements. Getting the cause of EDPs on the agenda of the UN
would thus increase the chance of cooperation on this issue.
This chapter contained eight policy options that could increase the incentives for developed
countries to enter into effective international agreements concerning the prevention of an
increase in EDPs and thus reach the optimal scenario of global cooperation.
46

Conclusion
Many people are forced to leave their houses because of environmental causes such as
environmental disasters or gradually changing environments. Because of global warming, the
environmental change will increase drastically. Therefore, the amount of EDPs will also
increase strongly in the future. This increase will cause many problems such as social unrest
and pressure on social security systems. Developing countries already have many EDPs who
at the moment mostly move within their home country or to neighbouring countries. In the
future, the increase in EDPs will lead to a large amount of people trying to migrate to
developed countries where they will not be welcome since developed countries are already
trying to restrict migration.

It is possible to prevent the increase in EDPs to a certain extent by taking adaptation and
prevention measures. However, these are costly and the developing countries who will suffer
the most from the changing environments often do not have the financial means to take these
measures. The developed countries do have the means but are at the moment not investing
even though the costs of taking the measures now would be much lower than taking them in
the future when possible permanent damage is already done. Since the problem of EDPs is a
global problem, global action would be the best and most efficient solution. The UN forms an
institutional environment in which such a global agreement concerning EDPs could be made.

The fact that developed countries are not taking any action can be explained by using Game
Theory. In chapter 4, a pay-off matrix was formed that showed that developed countries do
not take action because of the free-rider effect. Since the countries take decisions based on
their self-interest, they will opt for free-riding, even though the costs are much higher when
everyone free-rides than when they would cooperate. Unless circumstances change, there will
thus be no action by developed countries concerning the prevention of the increase in EDPs.

However, if the UN gets involved in the issue of EDPs, this could strongly diminish the costs
of cooperation which would reduce the costs of free-riding and increase the incentive for
developed countries to enter into an international agreement concerning EDPs. Furthermore,
linking the issue of EDPs to migration or climate change conferences could increase the
incentive for countries to deal with this topic.
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The case of EDPs shows many similarities with the case of climate change. For instance, both
are issues on which voluntary cooperation is required and both will affect developing
countries most. The main difference is that there is international action taken in the case of
climate change, the most important of which is the Kyoto Protocol. Based on Game Theory,
the same result as in the case of EDPs would be expected. It is in the self-interest of the
countries to free-ride and thus to take no action. However, in the case of climate change,
action has been taken in the form of the Kyoto Protocol. Nevertheless, when we look closer at
the Protocol, its value seems more symbolic and no effective obligations have been included.
Furthermore, the USA has not ratified the agreement and has acted as a free-rider. In
conclusion, the prediction of Game Theory that no action will be taken turned out to be more
or less correct in the case of climate change. This supports the prediction that no real action
will be taken in the future concerning EDPs unless circumstances change.

To diminish the free-rider effect and to increase the chance on an effective international
agreement concerning the prevention of the increase in EDPs, this thesis provides some policy
options. Firstly, increasing the incentives for countries to take action could greatly increase
the chance on an effective agreement. By linking the issue of EDPs to for instance migration
issues, the developed countries will be more likely to enter into an agreement about both
EDPs and the migration issue. Furthermore, providing a system of transfers could greatly
increase the incentive to join an agreement about EDPs since the transfers diminish the
inequality between the different countries.

Governments always try to take the voters perspective into account since re-elections are
never far away. Increasing the willingness among the voters to enter into an agreement about
EDPs and carry the costs that come along with that is thus very important to increase the
incentives for the government to take a decision on EDPs. For instance, increasing the media
attention to the problem of EDPs could increase the willingness and awareness among the
voters. Another policy option would be to start with a consensus treaty about EDPs which
contains as many parties as possible but probably not much real obligations. This could form
the first step on the way to an effective international agreement. For instance, an agreement
containing intentions to take action concerning EDPs could form the first stage for further
negotiations and action and might be easier to form than a treaty with effective obligations.
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Forming coalitions could also be a start in taking decisions about EDPs. If these coalitions
would be profitable, they would attract more and more members. Furthermore, setting a
deadline would increase the pressure of the voters on the governments, since this increases the
expectations that action should be taken before the deadline expires. Another possibility is
giving the power to enforce decisions on the topic of EDPs to a supranational organisation
that can then take the globally optimal decision of an international agreement concerning
adaptation and prevention measures regarding EDPs.

The problem of the increase in EDPs will cause many difficulties in the future but under the
current circumstances it is not likely that any action will be taken. The subject of EDPs has
also received little attention in the media and is not high on the international agenda. This
thesis hopes to increase the awareness that under the current circumstances it is not likely that
there will be any action concerning EDPs and hopes to form the basis for further research on
the topic of EDPs and the prevention and adaptation measures that can and should be taken.
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Australia
Austria
Belarus*
Belgium
Bulgaria*
Canada
Croatia*/**
Czech Republic*/**
Denmark
European Economic Community
Estonia*
Finland
France
Germany
Greece
Hungary*
Iceland
Ireland
Italy
Japan
Latvia*
Liechtenstein**
Lithuania*
Luxembourg
Monaco**
Netherlands
New Zealand
Norway
Poland*
Portugal
Romania*
Russian Federation*
Slovakia*/**
Slovenia*/**
Spain
Sweden
Switzerland
Turkey
Ukraine*
United Kingdom of GreatBritain and Northern Ireland
United States of America
_________________________________
*Countries that are undergoing the process of transition to a market economy.
** Publisher’s note: Countries added to Annex I by an amendment that entered into force on 13
August 1998, pursuant to decision 4/CP.3 adopted at COP 3.
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(United Nations Framework Convention on Climate Change, 1992, Annex I)
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Annex 2
Annex B
Party Quantified emission limitation or reduction commitment
(percentage of base year or period)
Australia
108
Austria
92
Belgium
92
Bulgaria*
92
Canada
94
Croatia*
95
Czech Republic*
92
Denmark
92
Estonia*
92
European Community
92
Finland
92
France
92
Germany
92
Greece
92
Hungary*
94
Iceland
110
Ireland
92
Italy
92
Japan
94
Latvia*
92
Liechtenstein
92
Lithuania*
92
Luxembourg
92
Monaco
92
Netherlands
92
New Zealand
100
Norway
101
Poland*
94
Portugal
92
Romania*
92
Russian Federation*
100
Slovakia*
92
Slovenia*
92
Spain
92
Sweden
92
Switzerland
92
Ukraine*
100
United Kingdom of Great
Britain and Northern Ireland
92
United States of America
93
* Countries that are undergoing the process of transition to a market economy.

(Kyoto Protocol, 1997, Annex B)
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