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This final thesis presents an overview of European energy policies. Why did the European Union start to create common policies in this area and what holds the future for the European Union? European energy dependence has grown enormously over the past decades, how should the European Union react to this development? In order to give an answer on the central question, ‘Which uncertainties does the European Union face that can influence its energy supplies’, I have analyzed several factors that are of importance. 
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Introduction


During his opening speech for the ‘Proposal on Energy and Climate Change Package’ José Manuel Durão Barroso (Chair of the European Commission) claimed the following:

The EU's energy import dependence is on course to jump from 50% of total energy consumption today to 65% in 2030. Oil prices have raised six fold in the past seven years. Recent power blackouts and current disputes between Russia and its neighbours have given real meaning for millions of our citizens about our own energy independence. World temperatures are rising with the last eleven years including the ten hottest since records began. These are the facts. We need new policies to face a new reality. Policies which maintain Europe's competitiveness protect our environment and make our energy supplies more secure. (European Union, European Commission [EU EC], 2007a, para.1)
Europe’s economy is one of the largest, most powerful and strongest powers in the world. Yet, the possibility exists that this position will be threatened in the next few decades. Growing energy import dependence could have devastating results for the European Union. Barroso made this speech as a part of the new strategy of the European Union regarding energy security for the (near) future. 

In the past few years the relevance of the points mentioned by Barroso have grown immensely. It is time for the European Union to take a stand if it wants to maintain its position in an ever more globalising world; Europe’s new Energy Plan should reduce Europe’s energy dependence. The central question that will be answered in this thesis is the following:

“Which uncertainties does the European Union face that can influence its energy supplies?”

Many different factors play an important role in defining the course of action that should be taken by the European Union. This thesis will deal with the most important uncertainties that can plague the European Union and how the Union should handle them in order to secure its future.  

The first paragraph will deal with Europe’s energy policies that exist at the moment. Only since the first oil crisis of 1973 did the European Union start to develop policies that are aimed at community policy regarding oil and gas. Before that moment the Union had created policies regarding coal and nuclear energy; through the ECSC and EURATOM. Oil and gas policies were the responsibility of every member state. Due to the oil crisis the European Union realized that community policies would be necessary. In order to create strong policies to reduce energy dependence it is of great importance that the member states cooperate with each other. 

In March 2007 the European Council agreed on two important documents, the European Energy Plan and the Council’s Action Plan; these two documents are the blueprint of Europe’s energy policy in the 21st century. Their goals are to reduce energy dependence, reduce overall energy consumption within the Union and to increase energy produced by renewable sources. 

Secondly, past history will be dealt with; two large oil crises led to worldwide recessions. How did these crises come into existence and what were their results. These precedents will show that an oil crisis can disrupt the entire world economy, this should be prevented. 


The third chapter will deal with the relationships the European Union holds with oil producing countries. Since the European Union has so few natural energy sources of its own it needs to import more energy than it wants to. As Barroso claims the percentage of imported fuels will only rise in the future. This seems like an inevitable evolution; therefore the Union should strive for good relationships with the countries that provide all necessary energy. 

A substantial percentage of the imported oil of the Union is supplied by the organisation of Oil Producing Exporting Countries (OPEC), around 40% (European Union, Directorate-General Energy and Transport [EU DG17], 2007a, para. 1). The OPEC played a significant role in the coming into existence of the first oil crisis, which shows the power of this organisation. Rising or falling oil prices can lead to rapid changes in the behaviour of the OPEC that have consequences for the European Union, higher import prices can have devastating results on Europe’s economy. In order to improve relations an energy dialogue between the two has been created that should lead to good cooperation. In the future perhaps a gas cartel may come into existence, the world’s largest producers of gas have been discussing this issue the past few months. This will have an impact on the European Union.  
Another important supplier of energy to the European Union is Russia. Russia is Europe’s largest supplier of natural gas, about 30% of gas imports are from Russian descent (EU DG17, 2006a, para. 2). Since the collapse of the Soviet Union this country has changed very rapidly and has become an instable partner to deal with. Examples of the past few years have shown that Russia desires to regain some of its former status. The ways in which Russia is acting at the moment are unpredictable, Europe’s relations with it are uncertain. Its conflicts with neighbours like Belarus and the Ukraine have shown that Europe should be wary of an emerging Russia. The energy dialogue has been created in order to create a more stable situation. 

Special attention in this thesis is given to Iran, one of the world’s largest producers of oil. Over the past few years Iran has presented itself as a threat towards other nations. It keeps on developing a nuclear program without being clear what the goal of the program is, besides that Iran has held several missile tests and is constantly using aggressive language. Unstable situations in the Middle East have led to increasing oil prices in the past, at the moment Iran seems to be one of the biggest threats to peace and thus is a large insecurity for the European Union.  
The fourth chapter deals with two competitors of the European Union that also need to import large amounts of energy, the US and China. As the worlds only remaining superpower the US consumes more energy than any other country in the world. It uses 2500 million tons of oil equivalent of the world’s total of 10.000 million tons of oil equivalent in 2005 (British Petroleum [BP], 2007, Appendix I). It does not want to relinquish its throne to the newest power on the world stage: China. China is growing more rapidly than could ever have been foreseen; its desire for energy is growing at an unprecedented pace. How do the demands of these countries influence Europe’s future? 

Since there are so many uncertainties for the European Union in their supply of energy the final chapter deals with the possibility of a global conflict. Most nations have started to improve relationships with energy producing countries in order to secure their energy supplies. Scarcity has proven to be a catalyst for conflict before; there is a chance that this might happen again in the future. Fewer oil fields are being discovered which could mean the oil peak is coming closer. Before that moment arrives every nation wants as much oil as possible. Cooperation with other powers is necessary to prevent a conflict in the future.  
1. Europe’s energy policy
1.1 The start of a common energy policy

Integrated energy policies regarding Europe’s coal industries have existed since the establishment of the ECSC. The choice to integrate Europe’s coal industry was an expected one; Germany’s coal production had been a catalyst for the emergence of the Third Reich. By integrating Europe’s coal production Germany would become a partner with other nations. Since that moment common European policy has been well developed in the area of coal and later also for nuclear energy thanks to EURATOM (Moussis, 2006, p. 394). 

Only during the first oil crisis of 1973 did the European Community realize its dependence on oil producing countries. From that moment on Europe started to develop policies that were directed not only on coal and nuclear energy. Until the 1960’s the European Community was almost self–sufficient and oil was cheap and plentiful; no common policy was needed until that moment. Countries believed that nuclear energy would be the key to future energy supplies. However, the member states also started to realize the dangers of nuclear waste and therefore nuclear energy could not be seen as the best alternative for oil. When the crisis of 1973 struck the European countries realized their insecurities and started working on cooperation regarding its energy security in order to reduce its dependence on other countries. In 1974 the United States as well made some initiatives on international cooperation to prevent crises from happening, an international conference that was held in Washington culminating in the ‘Agreement of an International Energy Programme’, this agreement was signed by all OECD members. Its main goals are to “ensure, in the event of crisis, a common level of oil supply autonomy and common measures to restrict demand and share out the available oil; to establish an information system on the international oil market; to implement a long-term cooperation programme to reduce dependence on oil imports and to promote cooperation relations with producer countries and with other consumer countries” (Moussis, 2006, p. 396). 
In 1991 most European countries signed the European Energy Charter. The United States and Japan were also part of this agreement, and obtained an observer status. The Charter tries to create order in energy supplies and demand within the European Union by presenting objectives on reaching European cooperation in the field of energy (Moussis, 2006, p. 396). The Charter planned to reach its objectives by acting in six priority fields: “access to resources; use of resources; investment arrangements; liberalization of trade; harmonization of technical specifications and safety rules’ research and technological development and innovation.” Through these six priorities the European Union was to reduce dependence on external parties and to diversify supplies (Moussis, 2006, p. 397). Later more countries joined the Charter which was implemented in the European Energy Charter Treaty in Lisbon in 1994. Russia also became a partner of the European Union but many problems between these parties remained, as a result the European Union and Russia started an energy dialogue in 2000. Due to the first oil crisis the International Energy Agency (IEA) was also created. This organization’s main tasks are to enhance cooperation between all energy-producing and energy-consuming countries worldwide in order to bolster cooperation that leads to positive relationships (Moussis, 2006, pp. 394-397).
In 2000 the European Commission presented the Green Paper called ‘Towards a European Strategy for the Security of Energy Supply’. This paper estimated that energy dependence would grow to over 70% in the near future of no investments in other energy sources would be made (EU DG17, 2004, para. 3). The European Union realized that investment in sustainable development in the energy sector was necessary in order to reduce dependence; as a result of the Green Paper it created the ‘Intelligent Energy – Europe’ program which operated between 2003 and 2006. This program’s objectives were to improve energy efficiency, promote renewable energy, diversification of fuels and enhance cooperation with other nations. Four areas were covered by this program: ‘rational use of energy and demand management; new and renewable energy sources; the energy aspect of transport and international promotion in the field of renewable energy sources and energy efficiency’ (Moussis, 2006, p. 398). Since the program was concluded at the end of 2006 results are not available yet. However, Europe has adopted a successive program already as can be seen in the next paragraph. 
1.2 Europe’s new energy plan

Since the ‘Intelligent Energy – Europe’ program had come to an end by the end of 2006 the European Union had to adopt a new program since no solution had been found to reduce energy dependence. During the European summit of March 2007 the heads of state of the European Union member states decided on very rigorous plans that should help reduce hazardous emissions as well as enlarging renewable energy facilities. This new energy policy serves a two-tiered goal; preventing climate change and reducing European dependence on energy producing nations. 

According to the European Council the three main objectives of the Energy Policy for Europe (EPE) are:


− increasing security of supply
− ensuring the competitiveness of European economies and the availability of affordable energy
− promoting environmental sustainability and combating climate change (European Council, 2007, pp. 11-14)
The European Energy Policy is a binding agreement and a major step forward when compared with previous agreements; the European Union has set targets that should help prevent climate change. The most important objective for the European Union is to reduce the emission of greenhouse gases by 30% by 2020 compared to 1990. This target should be met through Community efforts, which means that the member states will have to cooperate on a higher level than they have done during the past decade. The European Union believes that by 2012 global agreements have to be established it has therefore agreed to the fact that by 2012 the emissions of greenhouse gases should have dropped by 20% when compared to 1990. The other 10% should be achieved between 2012 and 2020 in case a global strategy have not come into existence by that time (European Council, 2007, p. 12). 
Since the agreement is binding the European Union is taking the lead in world environmental policies. This might help the EU in helping other nations to develop environmental friendly policies. In order to reduce the emission of greenhouse gases it is important that the European Union invests in renewable energy sources. This is the key to reducing pollution worldwide. 

Whereas the Energy Policy for Europe is more a long-term project the European Council has also decided on a European Council Action Plan that incorporates priority actions that should be taken to reach the three main objectives that have been mentioned earlier. 
1.3 The Council’s Action Plan 
To further develop the EPE the European Council also adopted a wide-ranging energy Action Plan based on the EPE. An important facet of the Action Plan is that the European Union has to speak with one voice versus other countries and organisations regarding its energy policies. The current Action Plan has been developed for the years between 2007 and 2009, after that date a new more long-term plan will come into effect. For the period between 2007 and 2009 the emphasis lies on developing plans to secure Europe’s energy supplies. The following points are mentioned in order to reach this objective:


- Effective diversification of energy sources and transport routes, which will also 
contribute to a more competitive internal energy market
- Developing more effective crisis response mechanisms, on the basis of mutual 
cooperation and building notably on existing mechanisms, considering a wide range of 
options after careful assessment of existing means, taking into account the primary 
responsibility of Member States regarding their domestic demand, and making 
appropriate use of the warning capacity provided by the network of energy security correspondents 
- Improving oil data transparency and reviewing EU oil supply infrastructures and oil stocks mechanisms, complementary to the IEA crisis mechanism, especially with respect to availability in the event of a crisis

-  A thorough analysis of the availability and costs of gas storage facilities in the EU


- An assessment of the impact of current and potential energy imports and the 
conditions of related networks on each Member State’s security of supply
- Establishing an Energy Observatory within the Commission (European Council, 2007, 
pp. 16-26)
One very important issue is to reduce overall energy consumption by 20% by 2020 within the European Union. If energy consumption reduces less energy needs to be imported which makes the Union less dependent on other nations which is good for its competition position. The Action Plan also states that by 2020 20% of consumed energy should descent from renewable energy sources and that biofuels should account for 10% in overall EU transport fuels (European Council, 2007, pp. 20-21).  More on renewable energy can be found in the next paragraph. 
The three main objectives should be apparent in every plan the European Union develops. It realizes that its energy dependence on other countries is growing every year. The European Council wants to strengthen its relationships with other nations. This includes countries that have already been mentioned in this thesis as well as the countries surrounding the Caspian Sea, India and Brazil. 
1.4 Renewable Energy and Energy Efficiency
To reduce energy dependency it is important that new resources are utilized to their maximum potential. Wind, water and solar energy have been around for decades but still account for a very small percentage of European energy consumption (DG17, 2007b, Appendix II). With oil prices rising and fewer reserves available the European Union realizes that it needs to invest in non-traditional forms of energy. It has been decided that by 2020 the European Union should consume 20% less energy in comparison to 1990. What is also taken into consideration is the difference between the most developed member states and the newer member states. In order for the poorer states to develop into strong economies it is necessary that in the beginning the wealthier countries carry a larger part of the burden. The two main objectives regarding renewable energy are the following:


- A binding target of a 20% share of renewable energies in overall EU energy 
consumption by 2020
- A 10% binding minimum target to be achieved by all Member States for the share of biofuels in overall EU transport petrol and diesel consumption by 2020, to be introduced in a cost-efficient way. The binding character of this target is appropriate subject to production being sustainable, second-generation biofuels becoming commercially available and the Fuel Quality Directive being amended accordingly to allow for adequate levels of blending (Council of the European Union, 2007, p. 21)
These levels are currently not being met, the percentage of renewable energy as part of Europe’s energy consumption hovers around 6%, while biofuels are hardly used at the moment. The European Union is still far away from reaching the targets it has set. Only Latvia, Sweden, Finland and Austria have already achieved the objective that has been set for 2020, while for most other member states renewable forms of energy do not even account for 10% at the moment (DG17, 2007b, Appendix II). The European Union wants to create a new framework in which every member state needs to take part, member states have to present a national action plan that includes their plans to increase energy consumption derived from renewable energy sources. 
Every member state is free in the way in which it wants to achieve its goals, every energy mix (between wind, water, solar and fossil fuels) is allowed as long as targets are met. Member states are also free to use nuclear energy. However, nuclear energy is not recognized as a form of renewable energy. The European Union is committed to improve nuclear safety and wants to manage nuclear waste and is therefore willing to invest in R&D regarding nuclear waste (European Council, 2007, p. 23). The goals that have been set by the European Union are very progressive and require large investments from all member states and the European Union as a whole. To secure Europe’s energy supply and at the same time reduce emissions of greenhouse gases will be a difficult process.

Like during the first oil crisis of 1973 when the world started to invest in renewable energy the current ‘energy crisis’ also leads to further development of cheaper energy sources. This time it not only serves as a way to become less dependent on other nations but also as a way to prevent climate change. The European Union has set binding targets and it is evident that developments have to keep a high pace if the European Union wants to reach its objectives. 

1.5 Nuclear energy

One of the possible solutions for reducing Europe’s energy dependence is also one that carries pollution with it (in the form of nuclear waste): the construction of more nuclear power plants. The idea of generating more power through nuclear energy was not popular during the final two decades of the 20th century; mainly due to the large nuclear accident in Chernobyl, Ukraine in 1986. However, support has been on the rise over the past few years. In appendix III it can be seen that many of the countries that currently have nuclear plants are considering expanding their nuclear capacity since it is cheap and does not create greenhouse gas emissions. Within the European Union France and Finland are building new plants at the moment whereas Bulgaria, the Czech Republic, Slovakia, Lithuania, Romania and Poland have all ordered their first nuclear power plants. The main concern of nuclear energy is the danger of a nuclear accident. The devastating results of a meltdown can still be seen in Chernobyl. 

Currently nuclear energy accounts for about 30% of Europe’s energy production, with France producing almost half of this amount (European Nuclear Society, 2007, “European Power Generation, table 1”). Most new member states have announced that they wish to expand their nuclear facilities in the near future. France even wanted that nuclear energy was mentioned as a way of producing energy in an efficient way in the Action Plan of the European Council. Most other member states did not want this because of the dangers of nuclear energy so it should not be seen as an environmentally-friendly alternative.  

Because of the different policies of every member state regarding nuclear energy agreement could not be reached on how to integrate nuclear energy into the Action Plan. However, as has been mentioned earlier the European Union is willing to invest in R&D on how to deal with nuclear waste which shows that nuclear energy still has a future. According to critics the radioactive waste that is produced by nuclear power plants is so dangerous that all reactors should be closed as soon as possible. In Sweden for instance, where nuclear energy accounts for over half of its energy consumption there were plans for a phasing-out of nuclear energy before 2010. However, Sweden realized it is not able to replace the energy that is currently being produced by nuclear facilities with renewable energy. Therefore the government dropped its plans to decommission all its nuclear power plants (Uranium Information Centre, 2007, “Nuclear Power in Sweden”, para. 22). Besides Sweden more European countries have announced that they are willing to decommission their nuclear facilities, including Belgium and Germany. In Germany nuclear power currently accounts for roughly 30% of its energy consumption, it plans to shut down all plants by 2020. This means that renewable forms of energy require enormous investments if Germany wants to achieve the goals that have been set, i.e. 20% of energy from renewable forms (Trittin, 2005, “German Nuclear Phase-out”, para. 13). If European Countries close their nuclear power facilities the amount of energy that is produced by them should be replaced through renewable forms of energy in order to reach objectives. The Green Paper on European energy supplies realizes that this task is very hard to accomplish (EU DG17, 2004, p. 6).
In the Green Paper of 2002, the European Union realized how clean nuclear energy is when compared to fossil fuels. If countries want to expand their nuclear facilities they have to make sure all high safety standards are being followed. However, since emissions from nuclear energy are even lower than from wind, solar and hydro power, nuclear energy cannot be dismissed as a source of energy.  Altogether some countries oppose nuclear energy entirely while other countries embrace it as a clean way of producing clean energy. While nuclear energy is clean it also poses an enormous safety threat. Due to the nuclear waste it produces and the chance on a meltdown. 

The President of the International Atomic Energy Agency’s (IAEA), Mohammed El Baradei, believes that the nuclear era has not come to an end, especially for the European Union: 
The recent Green Paper on Europe’s supply security estimated that business-as-usual would increase dependency on imported energy from around 50% today to around 70% in 2030. A similar concern drove nuclear power investment during the 1970s oil crisis, an investment that contributes significantly to the security of Europe’s energy supply today. Large European uranium resources are not a necessary condition for this security, rather, it is based on the diverse roster of stable uranium producers, and the small storage space required for a long term fuel supply. (International Atomic Energy Agency [IAEA], 2004, para. 18)
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1.6 Conclusion

Since the establishment the European Union has worked on the development of common energy policies. In the beginning only regarding coal and nuclear energy. Since the first oil crisis however, common policies regarding oil and gas have become more and more important. As Europe’s dependency on external energy has only grown it was time that a new policy came into effect. During the European Council of March 2007 the Heads of State presented a new European Energy Policy. 

This new European Energy Policy plan is a first step in order to become less dependent on third countries. It should reduce total European energy consumption with 30% as well as enlarging the amount of energy that is produced via renewable energy. Emission of greenhouse gases is to drop enormously over the next decade. Another objective is to use energy more efficient than is currently being done. 

These plans could make the European Union the most environmentally-friendly power in the world, Europe should strive to make other countries to follow the same course. If only the European Union pursued this route other countries would profit from the money that the European Union invests in R&D, and would only have to copy the European example. 

The European Union wants to generate more energy through the use of renewable forms of energy. By 2020 20% of all energy should come from renewable sources; the high oil price has made development of solar, wind and water power relativley cheap, when oil prices were low it was simply not attractive to invest in these forms of energy.

Nuclear energy is an alternative for the European Union that should not be disposed of immediately. It offers many advantages that should weigh heavily in favor of nuclear energy, it is clean and cheap. However, the negative issues related to nuclear energy, mainly nuclear waste, are so large and unsolvable that nuclear energy as an alternative remains difficult. 

This shows that a common European policy is extremely important, if the European nations cooperate they are stronger than if they would act independently. Especially since the countries the European Union is dealing with are larger than individual member states, e.g. China and the United States, or they are organized in their own organization, e.g. OPEC. 
2. Oil crises of the past
2.1 Introduction

The past shows that it is not impossible for the world to face a shortage in energy supplies. It should be pointed out however that the major oil crises of 1973 and 1979 were not caused by the fact that the world is running out of fuels but because of political reasons. Some of the reasons that caused the crisis of 1973 are still not solved (Israeli-Palestinian conflict). These crises show devastating results of a too large demand for fuels when they are not available. These crises did not happen overnight but were (often) the result of an accumulation of problems in the Middle East. Crises have proved that they can lead to global problems; a worldwide recession was the result of the first oil crisis in 1973. The global economy was on the brink of collapse and led to years of turmoil which we do not want to see repeated. In appendix I the evolution of the oil price since 1947 can be found, as one can see most increases were caused by armed conflicts. 
2.2 The oil crises of 1973  

The 1973 oil crisis was a direct result of the Yom Kippur War. In 1967 several Arabian countries attacked Israel. Western nations supported Israel in its counterattacks. This war lasted only six days and is therefore known as the Six Day War. During that war Israel conquered parts of land from Egypt, Syria, Jordan and Lebanon. After the Six Day War of 1967 Arab countries retaliated in 1973 on Yom Kippur Day, one of the most holy days for Jews (Barreveld, 2005, pp. 202-212).  In the middle of the Cold War this was a tense moment. The King of Saudi Arabia of the moment, Faisal, convinced other oil producing countries in the region to place an embargo on the export of fuels to several western countries. At this moment in history the Arab countries understood for the first time the power they actually have in the world, and they were not afraid to use it. This crisis was also the moment when nations started noticing the OPEC, the organization that was mainly responsible for an oil embargo towards most western countries. 
The United States and the European Union understood the situation would never be the same again. In order to deal with crises like this one the United States created its Department of Energy during the oil crisis of 1973 (US Department of Energy [US DOE], 2007, “Origins & Evolution of the Department of Energy,” para. 4). Due to the crisis new energy sources needed to be created, which is a positive result of the 1973 crisis. Instead of relying on oil, coal and natural gas, new ways of producing energy needed to be created (“Oil embargo,” 2005, para. 7). Before this moment oil was not expensive, and as a result of cheap oil new ways of generating energy, like wind, water and solar power were not common. Due to the higher oil price it became attractive to invest in these energy forms for the first time. When the Arab countries started to export oil to western countries again, the world was facing its first economic crisis since the end of the Second World War. Inflation and unemployment rates were both at levels that had not been seen since the crisis of the 1930’s. The OPEC countries were selling the same oil as before the embargo of 1974, but only after they had quadrupled the price (“Oil Embargo”, 2005, “Immediate Impact of the oil embargo,” para. 1).
Consequences for the European Union were, as has been mentioned before, that the member states started to cooperate in the field of oil and gas as well. The European Union (and the United States) felt vulnerable, now that the OPEC cartel proved to be more powerful than the so-called ‘Seven Sisters’. The Seven Sisters consist of 7 large oil companies, Exxon, Shell, BP, Mobil, Texaco, Chevron and Gulf, that originated from Europe and the United States (Moussis, 2006, p. 395). Before the oil crisis of 1973 these countries had ownership over oil and gas resources in other countries and could therefore guarantee stability to the European Union. During the oil crisis the Seven Sisters lost this ownership of the reserves to nations in which the reserves were vested, as a result the Seven Sisters lost the power to guarantee the European Union stable prices. 
2.3 The oil crisis of 1979

The second major oil crisis began in 1979, this time the crisis was mainly caused by the Iranian revolution. A result of the revolution was that Iran’s oil production declined enormously, at that moment Iran was the world’s fourth oil producer (Energy Information Agency, 2006, “World Crude Oil Production 1960-2005”, Appendix IV). Production declined because the new government did not want to pursue the Western-oriented stance of the previous rulers. Foreign oil companies were sent out of the countries, along with them a lot of expertise left Iran. In appendix V it can be seen that prices rose steeply after the revolution and the insecurities it brought with it. Three years after the revolution Iran only produced a quarter of pre-revolution amount (WTRG Economics, 2006, “Crude oil prices 1947-2006”, Appendix V). As in the case of the 1973 crisis this crisis was spurred by a political situation. Iran’s pro-western Shah, Mohammed Reza Pahlavi, was overthrown by ultraconservatives; which had detrimental effects on Iran’s oil production. The conservatives believed Iran was obeying the western countries more than it should, through their revolution they tried to stop this. Saudi Arabia tried to produce the extra oil that was needed now the production of Iran had almost come to a halt. However, it failed, and the resulting production loss on world scale of over 5% led to an enormous increase of the oil price.  What drove prices entirely through the roof was the Iraqi invasion of Iran in 1980. This completely stopped Iranian production while it cut Iraqi production by 50%, this led to all time high prices (Energy Information Agency, 2006, “World Crude Oil Production 1960-2005”, Appendix IV).
These two examples show how the world is influenced by the price of oil. When the prices unexpectedly rise recession seems inevitable, as happened during these two crises. Causes of crises in the past were mainly political, unrest between Middle-Eastern countries led to worldwide problems. This time problems might come from a completely different area, in the past the problem never was a lack of oil, but unwillingness by countries to export it due to wars or conflict.  The world is now facing the problem that oil seems to be running out, a completely different situation than in the 1970s and 1980s. What will happen when oil starts running out in the world? It is clear that it will lead to enormous price rises that in turn will lead to a global recession. In the past nations new that when the crisis was over oil and gas would be exported again, enough oil and gas was available. Now it is the question how much energy is still left in the earth. The amount of oil that is demanded by countries keeps on growing while production has difficulty keeping up the pace, next to that fewer and fewer oil wells are being found. These uncertainties can lead to precarious situations in the future that the European Union needs to be very aware of, a recession is not a desired situation. 

3. Europe’s suppliers of energy

3.1 Introduction

Since the European Union imports most of its consumed energy it is of the greatest importance to uphold good relationships with the countries responsible for the supplies. As mentioned earlier the European Union has plans on how to reduce energy dependence. However, until that moment arrives Europe remains dependent on other nations. In this chapter several of these nations will be dealt with since they are of extreme importance for the European Union. 

The Organisation of Petroleum Exporting Countries (OPEC) has become an institution to take into consideration for the European Union. In 2004 the European Union and the OPEC countries created an energy dialogue that should maintain a profitable relationship for both parties. 
While the OPEC countries are responsible for the largest amount of oil for the European Union, Russia is Europe’s largest supplier of gas; as well as the second largest supplier of oil (EU DG17, 2006a). In the past few years this country has presented itself as an unstable partner that still has not found its way in international politics. After closing pipelines that should supply Germany and Poland natural gas the past winter the uncertainty about the course of action from Russia only has grown. In 2000 the European Union and Russia formed an energy dialogue in order to bolster cooperation between the two. 

This chapter also includes a paragraph about a country that could become responsible for major tensions in the near future: Iran, an OPEC member. Iran deserves special attention since it is such an instable country that in the past already made oil prices increase enormously. Currently Iran is again one of the most uncertain factors in the world. It is developing nuclear plants without consent of the international community. The United Nations has adopted several resolutions stating that Iran has to stop this development. However, almost daily Iran’s President, Mahmoud Ahmadinejad, or one of his government officials states that Iran will decide on its own whether it continues its nuclear plans and that it will not bow to the wishes of other countries. This situation has to the potential to become a large conflict and as Iran is responsible for a substantial part of the world’s oil production this could have large consequences for the entire world economy. 
Besides these countries there are several other countries in the world that produce oil on a large scale. The most notable ones are Mexico, Norway, China and Canada. The last section of this chapter will discuss the position of these countries in the international spectrum for the Union’s energy supplies.
3.2 The OPEC nations 
In 1960 the Organization of the Petroleum Exporting Countries (OPEC) was founded in Baghdad. Its founding members are Iran, Iraq, Kuwait, Saudi Arabia and Venezuela. OPEC’s objective is:

To co-ordinate and unify petroleum policies among Member countries, in order to 
secure fair and stable prices for petroleum producers; an efficient, economic and 
regular supply of petroleum to consuming nations; and a fair return on capital to those 
investing in the industry. (Organization of the Petroleum Exporting Countries, [OPEC], 2007)
After 1960 OPEC has been joined by nine other countries: Qatar, Indonesia, Libya, United Arab Emirates, Algeria, Nigeria, Ecuador, Gabon and Angola. Ecuador and Gabon have terminated their membership. Combined the OPEC countries produce roughly 40% of the worlds oil (Energy Information Agency, 2006, “World Crude Oil Production 1960-2005”, Appendix IV). This means that they are an institution that should never be underestimated by other nations. Prices kept rising in the beginning of the 1980s which was very advantageous for the OPEC members, until oil prices collapsed around 1985. Prices remained relatively low until the end of the 1990s when they started climbing again, this time no embargo could be blamed. As was mentioned before in appendix V the evolution of oil prices can be seen, since the 1990s several factors have caused an enormous increase in oil prices: OPEC’s cut of oil production, the terrorist attacks of 9/11, the Iraq War and an increase in demand from Asian countries (Energy Information Agency, 2006, “World Crude Oil Production 1960-2005”, Appendix IV).
As has been mentioned before, the OPEC nations emerged as global players in the 1960’s for the first time. During the phase of colonisation the Arab nations were exploited by their colonizers which took all the profit from the oil industry, as can be seen by the earlier example of the Seven Sisters. It was not until after the Second World War that these countries were noticed on the world stage. Before that moment the political situation in the world was too unstable and they were still trying to establish themselves as independent nation states. After the Second World War had ended the oil producing countries realized the potential they actually had because of the energy every country needed could be found inside their territory. 

As a result in 1960 six nations formed the OPEC in order create a stronger position in the world since the western dominated oil companies were dictating the ways in which the oil producing nations should behave. Another catalyst for their power was the Cold War, since the United States and the Soviet Union both needed enormous amounts of energy to feed their economies. 

Since the European Union imports most of its oil from OPEC members, as well as Russia and Norway, it is very important to keep up good relationships with those countries. For this cause the European Union and the OPEC have created the EU-OPEC energy dialogue. This bilateral dialogue should enhance the relationship between the two. It was created in 2004 with the first meeting being held in June 2005. The goal of the dialogue is that the European Union wants to strenghten the ties it has with its main suppliers of gas and oil, since OPEC nations contribute over 40% of the energy Europe uses, therefore this dialogue has enormous value for the European Union (EU DG17, 2007a, para. 1). Both parties agreed on the fact that their interdependence has been growing over the past few decades and that the dialogue functions as an extension of their trade links. All parties realized that extreme prices, high or low, can create problems for both economies. Therefore the European Union and the OPEC agreed that both should strive for market stability.

As has been mentioned before, the 1973 oil embargo was partially caused because of the role European countries played in the Yom Kipur War. Their aid to Israel caused the OPEC to decide to stop oil exports to several nations. The current dialogue should prevent situations like that from happening again. At the moment there have been three joint meetings between EU and OPEC representatives with the final one taking place in June 2006. Agreement has been reached on the fact that there should be a meeting at ministerial level every year in order to preserve the positive relationship. During the last meeting in Brussels both parties agreed on several initiatives in order to boost cooperation. (EU DG17, 2006b). Both have confirmed that they want to establish stable, transparent and predictable oil prices to ensure safe energy strategies for the future. Not only did they talk about petrols, they also discussed the future after oil, how can they cooperate in developing technologies that lead to further sustainable development. Since only three meetings have taken place up to this moment it is difficult to assess whether this dialogue is successful. However, onepositive fact of the cooperation is that at least they are cooperating and talking in a structured way. If there were only ad hoc discussions, no stability could ever be reached in the relationship between the two. 

The OPEC nations have one other important advantage, they possess the bulk of the world’s oil reserves, in appendices VI and VII it can be seen that the OPEC countries hold over 75% of the world’s proven reserves.  From the world’s proven amount of around 1200 billion barrels of oil 900 billions barrels are located in OPEC countries (OPEC, 2005a, appendix VI) and (Energy Information Agency, 2007, “World Proved Reserves of Oil and Natural Gas”, appendix VII). The countries with the highest reserves are Saudi-Arabia, Iran, Iraq, Kuwait and the United Arab Emirates. (Barreveld, 2005, p. 57) This gives them an extra degree of bargaining power when important issues are at stake. Having such a large advangtage over other oil producing nations means that the OPEC can become dominant (again) in the near future. A future problem for OPEC’s power is that the total amount of barrels that OPEC has as proven reserves has not grown fast since the 1980s, not many new large oil fields have been found since. The evolution for the discovery of oil in the OPEC countries since 1960 can be found in appendix VIII. It clearly shows a slowing down of the growth in reserves (OPEC, 2005b, appendix VIII).
3.3 A Gas OPEC?

As the name already explained the OPEC consists of countries that export petroleum. However, in the future there is the possibility that a Gas-OPEC might come into existence. As is the case with oil, gas resources are not distributed equally on the world. The world’s proven natural gas reserves are about 6.300.000 trillion cubic feet. OPEC nations hold about 50% of this amount with Iran and Qatar holding the largest part with about 1.000.000 trillion cubic feet of natural gas each (Energy Information Agency, 2007, “World Proved Reserves of Oil and Natural Gas,” appendix VII).  Next to the OPEC countries, the bulk of the world’s gas reserves are to be found in Russia and the other former Soviet states. They account for roughly 2.000.000 trillion cubic feet of natural gas, with Russia holding over 1.500.000 of that amount. This shows the power these two areas can exert over other parts of the world. About eighty-five percent of the world’s proved natural gas reserves is to be found in the OPEC countries or the former Soviet Union. (Energy Information Agency, 2007, “World Proved Reserves of Oil and Natural Gas,” appendix VII). 
The question is whether a new organization will be created that includes the major gas producing countries, a Gas OPEC. As with oil, gas reserves are located in relatively poor countries that are stronger if they work together against the richer countries. In November 2006 Russia held meetings with several countries about the creation of a gas cartel; among them are Iran, Qatar, Algeria and the countries surrounding the Caspian Sea. If these countries formed a cartel they would become extremely dominant regarding gas supplies since they hold the majority of the world’s reserves (Dombey, 2006, “Nato fears Russian plans for ‘gas OPEC’,”, para. 1-3). This could mark new tensions in the relationship between the European Union and Russia. The next paragraph will deal Europe’s ties with Russia. 
In April 2007 the Gas Exporting Countries Forum was held in Doha, Qatar, with all the major parties present. One of the main issues during the forum was the coordination of policies by the gas producing countries. President Putin of Russia answered a question on the creation of a gas OPEC as follows: “Whether we need it and whether we build it is a separate question, but gas producers must coordinate their actions” (Tomberg, 2007, “Will there be a gas OPEC?,” para. 5). Europe and the United States are of course worried over this development. Condoleezza Rice reacted on Putin’s statement: “The creation of this cartel would pose a major and long-term threat to the world’s energy security” (Tomberg, 2007, “Will there be a gas OPEC?,” para. 6). 
For the European Union the creation of a gas cartel might also have positive effects. The Union will need to unite itself to deal with Russia in an energy dialogue. The formation of a gas cartel is difficult since gas and oil contracts are very different. For gas supplies countries sign long-term agreements with each other whereas oil prices much more vary. For instance Germany and Austria have recently signed 15-25 year contracts with Russia. The most important part in the contract deals with the price they are to pay for the gas; will gas prices be fixed for the entire contract period? (Newman, 2007, “Gas OPEC, Alarm bells for Europe,” para. 6) This shows the importance of European strategies towards it suppliers of gas; it should sign long-term contracts before the coming into existence of a gas cartel. Whether a gas cartel will be established is not sure at all since not all countries were optimistic about Russia’s idea. Mainly because of the differences with oil are too big for some countries, as was mentioned oil prices fluctuate much more, and there is also a difference in ways of distribution thanks to the contract terms which makes a gas OPEC less attractive. The minister of energy from Qatar, Abdullah bin Hamad al-Attiyah stated the following comment after the meeting: “We do not see the need for the creation of a gas organization because the issue of gas is much more complex than the issue of oil” (Escobar, 2007, “Who profits from a gas OPEC?,” para. 7). 

3.4 Russia
In the past two decades the successor of the Soviet Union, the Russian Federation, had to find its new place in international politics. After the Cold War it had to redefine its politics towards other nations. It had to cooperate more and more in order to get what it wanted whereas in the past it exerted much power over its aligned friends. This led to a feeling of under-appreciation, from a global force to a minor force in a few years. 

However, Russia has a large advantage over most other nations: its seemingly endless reserves of natural fuels. Now the energy problem seems to be on the rise the world is looking anxiously at the positions Russia will take in the coming years. This is the next uncertainty for the European Union with reference to its energy security of the future. The European Union imports the bulk of its natural gas and a substantial part of its oil from Russia (EU DG17, 2006a, para. 2). In the past years several incidents have taken place that show a new stance of the Russian Federation with which the European Union cannot be satisfied. Which course will Russia take, a pro-Western look or an isolated position that can lead to new global issues since Russia still is the second largest nuclear force in the world. 

Because Europe’s dependency on energy was over 50% in 2006 it is more important than ever to have good relationships with suppliers of energy (EU EC, 2007a, para. 1). Therefore it is important that the European Union starts working, together, on establishing a sound dialogue with Russia. Here the importance of a common policy should be emphasized once more, if the European Union acts as one it has more bargaining power towards Russia. It has to be clear to the Russian government that the European Union is united and pursues the same goals.

Therefore, like with the OPEC countries, the European Union has started an energy dialogue with Russia. The creation of this special dialogue was agreed upon during the sixth EU-Russian summit in 2000 in Paris. It was almost inevitable that this dialogue had to come into existence when looking at the ways in which the energy sectors of both parties are intertwined with one another. Not only does the European Union import the largest part of its energy from Russia, Russia also exports most of its energy towards the European Union, well over 50% of its production of oil and gas are distributed westwards. (EU DG17, 2006a, para. 2). Mutual interests are so large that both should strive to create energy security for the European Union. Priorities of the dialogue are ‘a commitment to energy savings and energy efficiency, deployment of clean energy technologies, the promotion of transparency and good governance and the development of co-operative energy emergency responses’ (Khristenko & Piebalgs, 2006, p. 2).
The latest results of the dialogue were presented in November 2006, after a meeting in Brussels. One of the most important messages was that trust between both parties needs to grow by increasing exchange of information on both parties’ energy policies. Both parties also realize that investments in infrastructure need to be made to make energy flows as smooth as possible. Energy efficiency is another issue that is recognized by both parties as an issue with high priority. In June 2007 a Centre for Sustainable Energy Development is to open in Russia which is funded by both parties (Khristenko & Piebalgs, 2006, pp. 2-7).
This policy clearly shows one policy strategy that Russia might take:  a cooperative stance towards the European Union. If the European Union can unite itself it can create a positive relationship with Russia wherein both parties can only benefit from the energy dialogue. However, Russia’s position might also become a completely different one than the one that is envisaged by the dialogue. In the previous years Russia has started to use its power again in order to force countries to pay higher prices for its oil and gas. This is the other position Russia might take, a renewed form of self-confidence due to the fact that it is aware of the situation other nations are in. It knows the European Union needs to import energy from Russia so it could start raising prices for its precious products. If Russia asked higher prices from the European Union without good reason this might lead to a deteriorating bond between the two parties. Because of its dependence on Russian energy the European Union must try to keep the energy dialogue as good and profitable as possible. 
In the past two years Russia has cut off energy supplies to the Ukraine and Belarus; this meant that pipelines that were supposed to supply several European countries did not receive any energy for some days. The fact that these two countries were cut off was a result of policies of the Soviet era. During the existence of the Soviet Union every member state bought energy far below market prices and was heavily subsidized by the central government in Moscow. That these times are over was clearly shown when Moscow showed its political muscle. Russia used its energy supplies as a political weapon in order to force the Ukraine and Belarus to pay more for its imports. Of course Russia was entitled to raise the prices towards market level, the way in which it happened however is cause of concern. By shutting down exports to Belarus countries like Germany and Poland stopped receiving supplies as well since most of their energy is imported from Russia through pipelines that run through Belarus and the Ukraine (Simpson, 2006, “Russia wields the energy weapon”, para. 1).
Therefore the question remains whether Russia was using energy as political weapon against the Ukraine and Belarus as a test for further domination of price increases or if Russia was just settling a score with old Soviet states. It now knows how other countries react towards it when it acts like it did against the Ukraine. Of course the European Union complained; however, Europe does not want to anger one of its main suppliers of energy. 
To recapitulate it is possible to see two possible ways in which a modern and self-aware Russia is heading. One the one hand the European Union has created an energy-dialogue in which Russia appears to be a cooperating partner that also strives towards energy security for the European Union. By working together the European Union can decrease the uncertainty that currently exists about having Russia as one of its main suppliers of energy. On the other hand, Russia is starting to use its ‘petro-confidence’ in order to rebuild its superpower status in the twenty-first century (Simpson, 2006, “Russia wields the energy weapon”, para. 6). Examples of stopping distribution of energy to the Ukraine and Belarus also had unwanted effects for some European countries. Russia has started to use its energy resources as a political weapon for the first time since the end of the Cold War. However, Russia knows it needs the money from its customers in order to modernize its economy and can therefore probably not wield the same amount of power as it did towards the Ukraine against wealthier countries like the members states of the European Union. These uncertainties are emerging more and more on the world stage and the European Union should take this into consideration when dealing with Russia.

3.5 Iran
Another major uncertainty when looking at Europe’s energy security is the way in which Iran is acting. Over the past few years Iran has presented itself as a threat towards other nations. It is developing a nuclear program without being clear what the goal of the program is. Besides that Iran has held several missile tests and is constantly using aggressive language towards other nations. 
Ever since the Iranian revolution of 1979 the country has become less and less cooperative with western society. It has become an isolated society wherein the ruling regime dictates behavior of its citizens in all aspects of their lives. In the past the Persians were one of the most powerful, developed and wealthy societies of the Middle East and Central Asia It looks like the rulers of today want Iran to regain that position. Through its attempts to develop a nuclear program Iran has angered the international community; however it does not look like Iran will stop developing its nuclear program anytime soon.

Like Russia, Iran has a bargaining chip, its immense reserves of energy. As can be seen in appendices VI and VII Iran holds the world’s second largest oil reserves as well as the third largest gas reserves, behind respectively Saudi-Arabia and Russia (Barreveld, 2005, p. 57). The last time Iran was involved in a war, with Iraq between 1980 and 1988, this had massive consequences for world oil prices. It knows that higher oil prices are not a wish of any country that needs to import energy; therefore it seems unlikely that it will be attacked by other countries. As a result Iran has ignored several United Nations resolutions over the past few years. Iran keeps enriching uranium against the will of the United Nations, and the United States. 
Iran’s representative at the International Atomic Energy Agency (IAEA), Ali Ashgar Soltanieh, has claimed that the world is being misinformed on Iran’s nuclear intentions. He accused especially the United States and Israel to agitate Iran by ‘continuing to make threats against Iran's nuclear facilities.’ Soltanieh tries to ensure the president of the IAEA of the fact that ‘weapons of mass destruction have no place in the Islamic Republic of Iran's defence doctrine. Iran insists it is not interested in nuclear arms and wants to enrich uranium not to create the fissile core of warheads but to generate energy’ (Jahn, 2007, “Iran accuses West of misinforming the world on its nuclear intentions”, para. 9).
The major issue at stake is that Iran does not look like it will stop developing its nuclear program or enriching uranium in the coming period. The United States however have made it clear that it is not allowing Iran to become a nuclear force, it has not ruled out any option to stop Iran in achieving this goal. The Iraqi example shows that the United States is not reluctant to use force if necessary. However, is the United States in a position to fight another war against a country that is larger, holds a bigger army and produces much more oil when compared with Iraq? (Energy Information Agency, 2006, “World Crude Oil Production 1960-2005”, Appendix IV). If oil production in Iran comes to a standstill this will have much larger consequences than when Iraqi production came to a standstill during the invasion of 2003. Ahmadinejad was elected by the people which could mean that opposition amongst the Iranians can be much heavier. 
The example of Iran shows the uncertainty in energy supplies that might arise for the European Union due to actions of other countries. If Iran continues to pursue its nuclear program it is more than possible that stronger sanctions against that country will be imposed in time, since current resolutions have not had any consequences. The United States has said that it will not allow Iran to develop materials to produce nuclear weapons, but are they willing, and more important able, to engage in a new armed conflict? Another important player in this matter is Israel that has reportedly asked the United States to allow it to fly through an air corridor in Iraq to bomb Iran’s nuclear facilities (Coughlin, 2007, “Israel seeks all clear for Iran air strike”, para. 1). All of these actions could lead to a drop, or a halt, in Iran’s energy production which could create a snowball effect. The European Union, the United States and China will all need to find energy resources elsewhere which can lead to tense situations in other areas as well as increase to power of, for instance, Russia. 

3.6 Other energy producing nations

The OPEC countries and Russia are as mentioned Europe’s most important suppliers of energy, however, they are not the only large producers of oil and gas. From the world’s top 10 oil producing countries five of them belong to the OPEC, one of them is Russia and the other four are Mexico, Norway, China and Canada (EU DG17, 2007c, Energy Statistics, Oil Production).
From the way in which these countries distribute their production it is possible to see their importance for the European Union. Mexico and Canada are direct neighbors of the United States and export most of their surplus of production to the United States. In spite of that Mexico still belongs to Europe’s 10 largest suppliers of oil, in 2004 it only accounted for less than 2 percent of EU oil imports (EU DG17, 2005). Therefore, the fact that Mexico and Canada are the world’s sixth and eighth producer of oil is of little relevance for the European Union. China is the world’s fifth largest producer of oil but uses everything for domestic consumption. Following the OPEC countries and Russia, Norway is the most important supplier of oil to the European Union. Since it is located between European Union members it is easy to transport its oil towards them. In 2004 over 20% of European oil imports originated from Norway. (EU DG17, 2005)
3.7 Conclusion 
It is obvious that the OPEC has gained a lot of power since its establishment, the presence of oil has catapulted these nations into countries that are of vital importance for the functioning of the world economy. Therefore it is wise that the European Union and the OPEC are now involved in the EU-OPEC Energy Dialogue. It seems that this dialogue only provides benefits for both parties. It can take away many uncertainties and insecurities towards each other. In earlier decades miscommunication led to differences of opinion with poor results. Since the bulk of proven oil reserves are located within OPEC territory the future appears bright for them. However, the amount of oil that has been found in the past decade has almost not increased.  The EU-OPEC Energy Dialogue should help with creating a balance might situations escalate. A new development is the probable creation of a gas cartel, a so-called gas OPEC. The countries with the largest gas reserves have discussed this possibility and have not disposed off it immediately. 

As Europe’s largest supplier of natural gas Russia has great control over the amount of energy the European Union receives. In order to improve relations between the two an EU-Russia energy-dialogue has been created. This should ensure that both parties keep on benefiting from mutual cooperation. However, the European Union is aware of its dependence on Russia it has for its oil and gas. In the past few years Russia has used its ‘petro-confidence’ several times to force countries to pay higher prices. These countries used to belong to the Soviet Union and were still paying prices well below market prices so this can also be seen as a correction. However, perhaps it was a first attempt of Russia to see how far it can go in using its new found confidence and strength against other countries. 

Another uncertainty that might threaten the energy security of the European Union is the behaviour of countries like Iran. As an OPEC member Iran is responsible for large amounts of exported oil. If its production gets distorted this will have large consequences for the oil price. Iran ignores the will of the international community by developing nuclear facilities and has stated that it will not stop this development whatever the consequences may be. Despite of several UN resolutions it shows now sign of shutting down its program since it claims Iran will never use its nuclear knowledge for the creation of weapons. The United States has reported that it will not allow Iran to pursue this goal and says any measures can be taken in order to prevent Iran from reaching this goal. If oil production in Iran comes to a halt because of a conflict this will have enormous consequences for the amount of oil that is distributed on the world market. This  could have a snowball effect since there are no additional sources to produce the oil that Iran otherwise would have produced. Countries might strengthen their bonds with other nations and their armed forces to compel others to supply them with energy which might lead to more conflicts. 

4. Europe’s competitors for energy
4.1 Introduction

Not only the relationship of the European Union with countries were it imports its fuels from are important, of equal importance are its relations with other major consumers of oil. In this paragraph the relationship between the European Union and two of it main ‘rivals’ for energy will be looked upon, China and the United States. 

China’s economy is growing at such an enormous pace that it consumes more and more of the world’s natural wealth, including all forms of energy. Its growth rate has been over 10% for the past four years where the European Union had a growth rate of only 2,8% in 2006 (Griffiths, 2006, “China worried over pace of growth”, para. 1). Therefore the European Union needs to take this country into consideration when trying to safeguard its own supplies. Through several papers the European Union is trying to establish a course of action for cooperation with China. 
Besides China the United States is the country that consumes the bulk of the world’s energy production (BP, 2007, Appendix I). During the Cold War the United States faced fierce economic and military competition from the Soviet Union, after the collapse of the Soviet Union no serious power has threatened the position of the United States. However, the rise of China may change this status quo. This as well creates uncertain consequences for the European Union of how it should deal with a nation whose dominant position in international politics will probably be threatened in the next few decades, not necessarily in a military way but most certainly in an economic way.

Besides China and the United States there are several other nations that consume large amounts of energy for their economies to grow. The most important ones are Japan  and India. 
4.2 China
As an emerging superpower China needs to consume more and more energy. The country is building infrastructure, housing, industry complexes at an unprecedented pace. In order to do this China needs steel, copper, wood and most important energy. Without fuels this economic revolution would not be possible. China still is one of the largest oil producers in the world; however its demand outstrips its production, since China now is a net importer of oil (EU DG17, 2007d, Energy Statistics, Oil Imports). For other nations, or alliances like the European Union, this competition may have unwanted effects.  
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As can be seen in appendix V oil prices have been rising sharp over the past few years, one reason that contributed to this is because China started to import oil. Fifteen years ago China virtually did not import oil, it was self-sufficient, now it is the world’s second oil-importer (Wingfield-Hayes, 2006, “Satisfying China’s demand for energy”, para. 8). The table shows that China’s demand for energy started growing rapidly from 2002, not accidentally the year when oil prices started rising steeply (Wingfield-Hayes, 2006, “Satisfying China’s demand for energy”, table 1).
But what will China do when oil runs out? One possibility is that China will consume even more polluting coal than it already does; at the moment China is the world’s largest producer and consumer of coal (EU DG17, 2007e, Energy Statistics, Coal Production). A positive feature of this is that the Chinese government invests in projects to turn coal into clean gas. This new technology had already been developed years ago but has only become profitable due to rising oil prices. According to Chinese experts this technology “will take dirty sulphur rich coal and turn it in to clean, sulphur-free gases like methane, ready to be liquefied and put in to the tanks of China's millions of cars, or burned it its power stations” (Wingfield-Hayes, 2006, “Satisfying China’s demand for energy”, para 19-22).
In order to ensure good relationships with China, the European Union has published its strategy paper towards China in 2006 “EU-China: Closer Partners, growing responsibilities”. According to this paper the main policies are: 


- To broaden and deepen political dialogue with China

- To support China’s transition to an open society based upon the rule of law and respect for human rights

- To encourage the ongoing integration of China in the world economy through bringing it fully into the world trading systems, and supporting the process of economic reforms. (European Union, European Commission, [EU EC], 2006, para. 1)

These goals should lead to a peaceful cooperation between the European Union and China regarding every important aspect. That China is growing as an important factor in the world was also shown by the small crisis that was caused by the Chinese Central Bank. After an intervention on the stock exchange of Shanghai on February 26th 2007 every stock exchange in the world lost several percentages of its value in one day. This was the first time in world history that an economic situation in China had worldwide consequences; it shows the importance of China in the 21st century. 
A very important aspect in Europe’s cooperation with China deals with energy, in the paper “EU-China: Closer Partners, growing responsibilities”, the following stances should lead to a responsible partnership:

- increase international co-operation, in particular efforts to improve transparency and reliability of energy data and the exchange of information aimed at improving energy  security in developing countries, including Africa;

- strengthen China's technical and regulatory expertise, reducing growth in energy demand, increasing energy efficiency and use of clean renewable energy such as wind, biomass and bio fuels, promoting energy standards and savings through the development and deployment of near zero emission coal technology;

- commit to enhance stability through a market-based approach to investment and procurement; dialogue with other major consumers; encouragement of transparent and non-discriminatory regulatory frameworks, including open and effective energy market access; and by promoting the adoption of internationally recognised norms and standards. (EU EC, 2006b, pag. 5)

China wants to establish good relationships as well, but after centuries of living on the periphery it wants to achieve more than just being ‘one of the players’. Therefore it is important to observe how the Chinese are acting on the international arena, not only regarding their economy or energy but also in the military field; can their future course of action be determined? If China keeps up its rapid military modernization it is seen by many Americans as the only country in Asia that is possible of countering American strength (Murray, 1998, p. 178). In the eyes of the critics in Washington China will try to control its region by building up its navy, air and land forces. American officials say that the Chinese government does not reveal what its real defense expenses are, which makes it difficult to assess the real strength of China for other nations. By enlarging its armed forces China tries to create a pro-Chinese, anti-American and anti-Japanese stance in the region. Accordingly the American objective in the region should be to “prevent China’s size, power and ambition from making it a regional hegemon”.  Achieving this goal would mean that the United States has to keep its military presence in Asia and keep it stronger than China’s army (Murray, 1998, p. 180). 
Regarding its energy policy China also needs to realize that it needs to work on energy efficiency and more sustainable forms of producing energy. From 2002 China’s energy use has grown faster than its GDP growth, this means that is will become difficult to reach sustainable development objectives (Sinton, Stern, Aden & Levine; 2005, p. 1). China only became a net-importer of oil in 1993, from that moment on oil imports have grown to 37% in 2002. Expectations are that in 2020 China will need to import around 70% of its oil (Sinton, et al., 2005, p. 13). Like the European Union China is looking for energy security in the future. In order to achieve energy security China will need to invest in energy efficiency, if energy consumption keeps growing energy prices will rise further which could have negative effects on China’s economy. Besides the obvious advantages of energy efficiency, it also would help to reduce emissions which is better for China’s (polluted) environment. Another important subject is the fact that China has no Ministry of Energy, currently, regional institutions decide on important matters regarding energy. A new State Energy Office was created in 2001; this is a step towards centralized policies regarding energy (Sinton, et al., 2005, p. 22).
Europe wants to secure its own energy supplies but realizes that China’s economy needs energy to keep growing. The percentage of the world’s production of energy that is being consumed by China is rising rapidly and will continue to grow in the future. It seems like this is an inevitable evolution that the European Union cannot change. Therefore it is wise that strategies have been developed how to cooperate with China. However, China might strive for domination in its region that is currently being dominated by the United States. In order to do this China will need even more energy than it is currently using, this could lead to problems regarding energy supplies for the entire world. In order to become more dominant China is expanding its army and strives for better relationships with its neighbors. 

4.3 The United States

After the end of the Cold War the United States was the only remaining superpower; that position has not been questioned until this moment. The United States consumes by far the most energy that is produced in the world, with a population that accounts for only five percent of the world it consumes over twenty-five percent of the produced energy. However since the economy of the United States is also larger than any other economy it automatically uses more energy than other countries need (BP, 2005, Appendix I). 
As one of the competitors of the European Union it is evident that the relationship between Europe and the United States should remain good. Fortunately, since the end of the Second World War the affiliation between the two has been excellent. Together they formed the capitalist block that counterbalanced the communist states. Now there is no common enemy left economic competition is growing and the lack of a common foreign policy in the European Union leads to a deterioration of Trans-Atlantic Alliances. An example is the war in Iraq, not every European Union member state supported this war which led to diplomatic issues between the two parties. While the United Kingdom strongly supported the United States, countries like France and Belgium were very opposed towards the invasion of Iraq. Both the EU and the US are intensifying contacts with energy producing countries that are relatively new in the international field like Kazakhstan and Azerbaijan. After being accused of treating Central Asian countries as an arena of competition with other major powers, the American deputy assistant secretary of state for South and Central Asian affairs, Evan Feigenbaum, stated the following: “We encourage the development of as many trade links in as many directions as possible. Countries should never be left with only one option -- one market, one trading partner, one vital infrastructure link” (United States Mission to the European Union, 2007, “US seeks stable energy markets in Caspian Sea region”, para. 14). Not only the United States is trying to cooperate with these countries. Competition between all powers will intensify, every party is trying to obtain oil and gas from the countries surrounding the Caspian Sea. 
In 2004 the United States imported 65% of its oil consumption; this figure will rise to over 75% in 2030. Gas imports will rise from 17% to 21% in 2030 (United States, Department Of Energy [US DOE], 2006, pag. 9). In order to safeguard its oil imports the United States is creating new policies. In his State of the Union Address of January 24th 2007, President George W. Bush released his plan to ‘Strengthen America’s Energy Security’. He claimed that it is of great importance to diversify America's energy supply and that “the way forward is through technology”. “America must continue changing the way America generates electric power, by even greater use of clean coal technology, solar and wind energy, and clean, safe nuclear power We need to press on with battery research for plug-in and hybrid vehicles, and expand the use of clean diesel vehicles and biodiesel fuel”  (The White House, 2007, “President Bush delivers State of the Union Address”, para. 23).
The main points on how to increase American energy security are:

- Reduce dependence on energy imports, particularly oil in the transportation sector, by developing and effectively deploying technologies to increase fuel efficiency and enable 
the substitution of alternatives such as biofuels, electricity, and hydrogen.

- Collaborate globally with governments and scientists to expedite the development and deployment of unconventional energy resources, such as biofuels, that can substitute for oil and natural gas.

- Collaborate globally with governments and scientists to expedite the development and deployment of nuclear power which can substitute for natural gas.

- Ensure adequate crude and regional home heating oil supplies during emergency shortages by maintaining the operational readiness of the Strategic Petroleum Reserve. 

- Ensure an expanding supply of domestic energy for the American public by promoting the construction of an Alaska Natural Gas Pipeline and the environmentally responsible 
development of the Outer Continental Shelf and the Arctic National Wildlife Refuge. (US DOE, 2006, pag. 9)
These plans are all connected to cooperation with other nations. In a different part of the State of the Union President Bush spoke about the other stance the United States might take, a more aggressive one. “Achieving these ambitious goals will dramatically reduce our dependence on foreign oil, but it's not going to eliminate it. And so as we continue to diversify our fuel supply, we must step up domestic oil production in environmentally sensitive ways. And to further protect America against severe disruptions to our oil supply, I ask Congress to double the current capacity of the Strategic Petroleum Reserve”  (The White House, 2007, “President Bush delivers State of the Union Address”, para. 26). In order to double the strategic reserves the United States will need to import much more oil, how will it do this?
These two points describe the positions the United States holds. On the one hand it wants to create larger strategic reserves. In a world in which it is getting more and more difficult to obtain these reserves it seems likely that the United States will pursue direct policies towards other nations. 

On the other hand the environmental policy points towards investment in R&D and therefore more cooperation with other nations in order to become less dependent on imported energy. It is possible to see that the United States realizes that is has to change the pace in which it consumes energy, in his State of the Union Address of this year President Bush therefore declared a new energy policy of the United States in which renewable energy and environmental policies are more important than ever before. 
The fact that President Bush is committed to developing more renewable energy and wants to invest enormous amounts in environmental friendly energy sources looks to be a sign of a more multilateral position of the United States. Instead of a unilateral stance the United States will engage in several programs with other regions in the world and with interest groups within the United States. Since the United States has not ratified the Kyoto Protocol it officially is not bound to reduce hazardous emissions but when looking at all the measures that have been announced by the Bush administration it seems that the United States is willing to change its energy politics. The uncertainty of the energy policies of the United States are influenced by the same factors as the European Union, therefore it might be wise to establish a dialogue between the two just like the European Union has with the OPEC countries and Russia. Both need fuels in order to keep their economy prosperous, a shortage in energy could have devastating results for the world economy. 
4.4 Other major consumers of energy
Besides China and the United States there are several other nations that consume large amounts of energy for their economies to grow. The most important ones are Japan and India. Japan has been an established and developed country with worldwide importance for decades whereas India is a relatively new market that still has to develop itself and its economy. Japan has been the largest economy in Asia since the end of the Second World War; however, undoubtedly, China will one day become the largest economy of Asia (Schinkel, 2003, “Macht in wereldeconomie straks naar India en China”, para. 4). Japan has always been a stable partner for the European Union and should therefore be involved in new energy policies. Especially India has had economic growth rates that can be compared with China and in 2045 India will overtake China as the most populous country in the world (United Nations, [UN], 2007, para. 3).  In order to keep on growing, India as well needs copper, steel, wood and energy, as it has few resources itself it needs to import most of it. In 2005 China consumed four times as much energy as India did; 1550 million tonnes of oil equivalent, compared to 380 tonnes. When India starts importing the same amounts of energy as China the world will probably face new price rises however (BP, 2005, Appendix I). Besides that expectations are that India will become the world’s third economy by 2032, behind China and the United States (Schinkel, 2003, “Macht in wereldeconomie straks naar India en China”, para. 5).
4.5 Conclusion 
Besides the European Union there are more large powers that need enormous amounts of oil and gas to keep their economies functioning. The most important competitors for the European Union regarding oil and gas distribution have been mentioned in this chapter. As for China, the European Union has already created a dialogue in order to establish its needs so hopefully cooperation between both parties can be created. The next country that poses a threat for the energy security of the European Union is the United States. As the world’s only remaining superpower and by far largest economy it consumes the bulk of the world energy production. New policies show that the United States is also becoming more aware of a growing energy problem. It wants to invest in renewable energy and cooperate with other countries, on the other it wants to double its strategic energy reserves which points to potential aggressive politics in order to obtain more energy. 
5. Global Conflict
Given the large range of uncertainties that have been analyzed in the previous chapters it is obvious that the European Union needs to act quickly if it wants to secure its energy supplies in the future. Rising dependence on foreign energy and larger competition can generate difficult situations for the European Union that it should wish to avoid. 

A future that the European Union does not desire is a global conflict due to the scarcity of resources. A global conflict is not an unrealistic future when looked at the current situation in world politics wherein every nation is trying to secure its energy imports. Tension is rising in many of the world’s areas and competition between powers like the United States and the European Union can only intensify due to everyone’s quest for resources.
As has been written earlier in this thesis it seems that oil will reach its peak production soon while demand is rising like never before. Scarcity will occur, and as scarcity has proven in history, it often causes conflicts. Besides that more factors can contribute to a possible conflict; it seems that the Bush administration is already safeguarding its own energy supplies thanks to its invasion in Iraq and other strategies it is employing.
The world’s largest reserves of energy are to be found in three regions: the Persian Gulf, Central Asia and the Caspian Sea; as can be seen in Appendix VII. Most of the countries surrounding the Persian Gulf have clear foreign policies when compared with the countries surrounding the Caspian Sea and the Central Asian countries which have not been independent from the Soviet Union for a long time. 
The United States is trying to establish close parterships with many of these countries to profit from future oil and gas production; for instance, countries like Turkmenistan and Kazakhstan are countries that belong to the top 10 of countries with the largest gas reserves as can be seen in Appendix VII. Russia and to a lesser extent China are not pleased with the fact that the United States wants to open military facilities in many countries with which they share a border. The United States claims it needs air strips in those countries for the war in Afghanistan. However, at the same time it is trying to get those countries to sign bilateral agreements regarding oil and gas supplies in the future. Especially regarding Russia the United States needs to operate carefully, as Russia believes it is entitled to more than United States from its ‘near abroad’ (the former Soviet Union states). The United States for instance helped Azerbaijan construct a oil and gas pipeline to Turkey so it does not have to deal with Russia or Iran. Russia has already mentioned that it is not happy with developments like this, it is afraid it will lose too much control over the former Soviet States. The United States on the other hand is happy with this development because it has to deal with fewer countries, especially not having to deal with Russia and Iran is a big bonus. China is pursuing forms of intensive diplomacy as well, it has signed agremeents with Sudan and has even placed armed forces in the South of Sudan to protect oil producting facilities (Dickie, 2007, “China boost for Sudan military”, para. 6). China has also become a major partner of Australia, a traditional ally of the United States. It has made a deal with Canberra regarding the supply of natural gas in which it surpassed the United States (Wilson, 2004, “Australia-China LNG deal sealed”, para. 3). Powerplay between Russia, the United States, China , the European Union and perhaps India will only grow in the future. A global conflict is no desirable future for all parties involved, therefore strategical advantages should be obtained very carefully. 

Scarcity is a perfect engine for conflict. At the moment production cannot keep up with demand which could mean that the production levels are reaching its peak. Theories about peak production are gaining support now it seems that the world three largest oil fiels, Cantarell (Mexico), Burgan (Kuwait) and Ghawar (Saudi Arabia) are in decline (“Oil Statistics,” 2006, “24 largests oil fields in the world”). The government’s of Mexico and Kuwait have even admitted that Cantarell and Burgan have passed their respective production peaks in 2006 and that their reserves are decling rapidly.
If one looks at the discovery rate of large oil fields it is possible to see that in the past few decades no large oil fields have been found. From the 1990s on no oilfield has been found that produces over 300.00 barrel’s of oil per day; whereas before the 1990s 26 of these fields were found (Simmons, 2001, “The World’s Giant Oil Fields”, p. 11). Consumption has only been able to rise because countries have been using more of their production capacity, the discovery of many small oil fields and the fact that the super-oil-fields that were discovered in the 1950s still produce oil; like Burgan and Ghawar. 

Not only the largest oil fields have peaked, also smaller oil fields like the Norwegian ones in the North Sea have past peak production. Norway’s largest oil fields, Brent and Forties already peaked in the 1980s and now produce only half of what they did at that time. It is only thanks to the discovery of new (smaller) oil fields that Norway is able to keep on producing as much oil as it does (Simmons, 2001, “The World’s Giant Oil Fields”, p. 25). This means that the European Union will need to import more of its oil from other nations, which means that fewer countries will have to produce more oil. If oil gets so scarce and no alternative has been found by that time the possibility exists that countries will do anything within their power to obtain the energy that will become available. A global conflcit is an option that should not be excluded, therefore all countries should cooperate in order to find alternatives for fossil fuels. Not only to prevent future conflicts but also to prevent further climate change.
 6. Conclusion

In retrospect of the beforementioned it is clear that the European Union is realizing that it needs to act if it wants to reduce its energy dependence from external sources. As has been analyzed in this thesis there are many factors that can influence Europe’s energy supplies and energy security of the future; external as well as internal. 

Since the start of Europe’s integrated policies regarding energy, through the ECSC and EURATOM, many developments have taken place. Coal is no longer a much used form of energy when compared to oil and gas, therefore the European Union needed to create policies regarding these forms of energy as well. The oil crisis of 1973 triggered the creation of these policies, since integrated policies were necessary to compete with other powerblocks like the OPEC. 

After various plans in March 2007 the European Council presented its new energy policies that should make the European Union less energy dependent as well as reducing emissions of polluting gases. The European Energy Policy has as its main goals to reduce overall energy consumption with 30% by 2020 as well as enlarging the amount of energy produced through renewable sources to 20% by 2020. 

Nuclear energy is another alternative for the European Union to reduce dependence on external suppliers. However, the danger it carries with it, in the form of nuclear waste, makes it a disputed source of energy for some countries. Therefore, nuclear energy cannot be seen as the ultimate tool to solve Europe’s problems. 

As was shown by the oil crises of 1973 and 1979 rising oil prices have devastating effects on the world economy. In 1973 OPEC nations enforced an oil embargo on most western countries, this led to a worldwide recession, high unemployment and inflation. However, these crises were not caused because of a lack of oil but because of political decisions made by countries. The situation is different this time since the chance exists that at a certain point there just will be no oil left to export. The European Union should be prepared for that moment, thanks to more renewable sources of energy it seems the Union is preparing itself for the time when that moment arrives. 

In order to safeguard oil supplies it is of great importance that the European Union keeps up good relations with its major suppliers of energy, the OPEC countries and Russia. The OPEC countries are responsible for the majority of Europe’s oil imports whereas Russia is Europe’s largest supplier of gas. In order to improve cooperation energy dialogues with both parties have been created. These dialogues have as objectives to ensure stable partnerships wherein both parties should gain maximum results from the cooperation. The dialogue with the OPEC countries has proved to be a stable one wherein both parties express their wishes. The past few years Russia has not acted as a stable partner; mainly thanks to stopping energy supplies to Belarus and the Ukraine, through which Europe receives large amounts of gas. Next to Russia and the OPEC countries there are of course more countries that produce energy, the most important one for the European Union is Norway. In 2004 over 20% of European oil imports originated from Norway which makes it very important for the European Union (EU DG17, 2005).

Next to suppliers of energy there are of course competitors for energy as well; not only the European Union is not self-sufficient. Two of Europe’s largest competitors are China and the United States. As an emerging superpower China needs large amounts of oil and gas to keep its economy growing. In order to assess the course China might take in the future the European Union has written the paper ‘EU-China: Closer Partners, growing responsibilities’, this paper states Europe’s policy towards China. Energy policy is one of the main issues in the paper; Europe realizes there is no chance of slowing China down, so cooperation is the key. Europe should try to get China to invest in renewable forms of energy as well; this should also help reduce the climate problem. 

Europe’s other large competitor on the energy market is the United States. In 2004 the United States imported over 65% of its oil consumption which shows the dependence of the United States on external suppliers of energy (US DOE, 2006, pag. 9). Like the European Union the United states wants to reduce its energy dependence as well as improve the environment. President Bush has declared that the United States is to invest in renewable forms of energy to achieve these objectives. On the other hand Bush has stated that the United States should double its strategic energy reserves, this means that the United States needs to import more energy (The White House, 2007, “President Bush delivers State of the Union Address”). The European Union should also start a dialogue with the United States to discuss the world’s energy problem in order to prevent future problems between both parties. 

All these uncertainties show the necessity of the existence of a common European energy policy. Strong competition from other countries, energy suppliers that shut down pipelines and climate change all prove the necessity of energy policy. Through energy dialogues the European Union tries to create good relationships with its main suppliers of energy as well as with its competitors on the energy market. 

However, might all European efforts fail, there is one option that should not be eliminated yet; the chance on a global conflict. Countries are already intensifying contacts with new energy producing countries, like Kazahkstan and Azerbaijan. Through bilateral contract countries are trying to obtain as much oil and gas as possible, often other nations are offended by these actions. One major problem is that the world’s largest oil fields are declining rapidly and that no new large oil fields are being found (Simmons, 2001, “The World’s Giant Oil Fields”). If nations do not succeed in generating more energy from renewable sources it seems that the world is heading towards a difficult future. Climate change will also not be tackled if countries do not invest in renewable energy; this could have devastating effects. 
The European Union is taking the lead and it should make sure other nations will follow the example it is setting; not only to reduce energy dependence, also for the good of mankind in general. 
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Appendix II

 Renewable energy in the European Union

Share of renewable energies in primary energy consumption of
European Union countries in 2005 (in %)
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Appendix III

Nuclear facilities worldwide
	Country  



                                                             Number of
                                                            reactors 
	Power output
 
	Status of nuclear program
	Constructing 
	Planned or Ordered  
	Proposed  

	World
	442
	370721
	
	28
	62
	160

	


United States of America 
	104
	99209
	
	1
	
	13

	


France 
	59
	63363
	
	1
	
	1

	


Japan
	55
	47593
	
	1
	1
	

	



 HYPERLINK "http://en.wikipedia.org/wiki/Russia" \o "Russia" Russia 
	31
	21743
	
	4
	1
	8

	



 HYPERLINK "http://en.wikipedia.org/wiki/United_Kingdom" \o "United Kingdom" United Kingdom 
	23
	11852
	Legal challenge to expansion underway
	
	
	

	



 HYPERLINK "http://en.wikipedia.org/wiki/South_Korea" \o "South Korea" South Korea
	20
	16810
	
	
	8
	

	



 HYPERLINK "http://en.wikipedia.org/wiki/Canada" \o "Canada" Canada 
	18
	12599
	
	
	2
	

	



 HYPERLINK "http://en.wikipedia.org/wiki/Germany" \o "Germany" Germany
	17
	20339
	Considering decommissioning
	
	
	

	



 HYPERLINK "http://en.wikipedia.org/wiki/India" \o "India" India
	16
	3557
	
	7
	4
	20

	



 HYPERLINK "http://en.wikipedia.org/wiki/Ukraine" \o "Ukraine" Ukraine
	15
	13107
	
	
	2
	

	



 HYPERLINK "http://en.wikipedia.org/wiki/Sweden" \o "Sweden" Sweden 
	10
	8910
	Stable
	
	
	

	



 HYPERLINK "http://en.wikipedia.org/wiki/People%27s_Republic_of_China" \o "People's Republic of China" People's Republic of China
	10
	7572
	
	5
	5
	19

	



 HYPERLINK "http://en.wikipedia.org/wiki/Spain" \o "Spain" Spain
	8
	7446
	Stable 
	
	
	

	



 HYPERLINK "http://en.wikipedia.org/wiki/Belgium" \o "Belgium" Belgium
	7
	5824
	Considering decommissioning
	
	
	

	



 HYPERLINK "http://en.wikipedia.org/wiki/Taiwan" \o "Taiwan" Taiwan (Republic of China)
	6
	4884
	
	2
	
	

	



 HYPERLINK "http://en.wikipedia.org/wiki/Czech_Republic" \o "Czech Republic" Czech Republic
	6
	3368
	
	
	
	2

	



 HYPERLINK "http://en.wikipedia.org/wiki/Slovakia" \o "Slovakia" Slovakia
	6
	2442
	
	
	
	2

	



 HYPERLINK "http://en.wikipedia.org/wiki/Switzerland" \o "Switzerland" Switzerland 
	5
	3220
	Stable
	
	
	

	



 HYPERLINK "http://en.wikipedia.org/wiki/Bulgaria" \o "Bulgaria" Bulgaria 
	4
	2722
	
	
	2
	

	



 HYPERLINK "http://en.wikipedia.org/wiki/Finland" \o "Finland" Finland 
	4
	2676
	
	1
	1
	

	



 HYPERLINK "http://en.wikipedia.org/wiki/Hungary" \o "Hungary" Hungary
	4
	1755
	Stable
	
	
	

	



 HYPERLINK "http://en.wikipedia.org/wiki/Brazil" \o "Brazil" Brazil
	2
	1901
	
	
	1
	

	



 HYPERLINK "http://en.wikipedia.org/wiki/South_Africa" \o "South Africa" South Africa
	2
	1842
	
	
	1
	24

	



 HYPERLINK "http://en.wikipedia.org/wiki/Mexico" \o "Mexico" Mexico
	2
	1310
	
	
	
	2

	



 HYPERLINK "http://en.wikipedia.org/wiki/Argentina" \o "Argentina" Argentina
	2
	935
	
	1
	
	

	



 HYPERLINK "http://en.wikipedia.org/wiki/Pakistan" \o "Pakistan" Pakistan
	2
	425
	
	1
	
	2

	



 HYPERLINK "http://en.wikipedia.org/wiki/Lithuania" \o "Lithuania" Lithuania 
	1
	1185
	
	
	
	1

	



 HYPERLINK "http://en.wikipedia.org/wiki/Slovenia" \o "Slovenia" Slovenia
	1
	656
	Stable
	
	
	

	



 HYPERLINK "http://en.wikipedia.org/wiki/Romania" \o "Romania" Romania 
	1
	655
	
	1
	2
	1

	



 HYPERLINK "http://en.wikipedia.org/wiki/Netherlands" \o "Netherlands" Netherlands
	1
	449
	Stable
	
	
	

	



 HYPERLINK "http://en.wikipedia.org/wiki/Armenia" \o "Armenia" Armenia
	1
	376
	
	
	
	1

	



 HYPERLINK "http://en.wikipedia.org/wiki/Iran" \o "Iran" Iran
	0
	0
	
	1
	2
	3

	



 HYPERLINK "http://en.wikipedia.org/wiki/North_Korea" \o "North Korea" North Korea
	0
	0
	
	4 
	
	

	



 HYPERLINK "http://en.wikipedia.org/wiki/Turkey" \o "Turkey" Turkey
	0
	0
	
	
	3
	

	



 HYPERLINK "http://en.wikipedia.org/wiki/Indonesia" \o "Indonesia" Indonesia
	0
	0
	
	
	
	4

	



 HYPERLINK "http://en.wikipedia.org/wiki/Vietnam" \o "Vietnam" Vietnam
	0
	0
	
	
	
	2

	



 HYPERLINK "http://en.wikipedia.org/wiki/Egypt" \o "Egypt" Egypt
	0
	0
	
	
	
	1

	



 HYPERLINK "http://en.wikipedia.org/wiki/Israel" \o "Israel" Israel
	0
	0
	
	
	
	1


Appendix IV

Evolution of World Oil Production
	5  World Crude Oil Production, 1960-2005
                       (Million Barrels per Day)

	



Year
	

Persian
Gulf
Nations 1
	Selected OPEC Producers
	Selected Non-OPEC Producers
	



World

	
	
	

Iran
	

Iraq
	

Kuwait 2
	

Nigeria
	
Saudi
Arabia 2
	United
Arab
Emirates
	

Venezuela
	
Total
OPEC
	

Canada
	

China
	

Mexico
	

Norway
	
Former
U.S.S.R.
	

Russia
	
United
Kingdom
	
United
States
	
Total
Non-OPEC 3
	

	1960
	5.27
	1.07
	0.97
	1.69
	0.02
	1.31
	0.00
	2.85
	8.70
	0.52
	0.10
	0.27
	0.00
	2.91
	—
	(s)
	7.04
	12.29
	20.99

	1961
	5.65
	1.20
	1.01
	1.74
	0.05
	1.48
	0.00
	2.92
	9.36
	0.61
	0.11
	0.29
	0.00
	3.28
	—
	(s)
	7.18
	13.09
	22.45

	1962
	6.19
	1.33
	1.01
	1.96
	0.07
	1.64
	0.01
	3.20
	10.51
	0.67
	0.12
	0.31
	0.00
	3.67
	—
	(s)
	7.33
	13.84
	24.35

	1963
	6.82
	1.49
	1.16
	2.10
	0.08
	1.79
	0.05
	3.25
	11.51
	0.71
	0.13
	0.31
	0.00
	4.07
	—
	(s)
	7.54
	14.62
	26.13

	1964
	7.61
	1.71
	1.26
	2.30
	0.12
	1.90
	0.19
	3.39
	12.98
	0.75
	0.18
	0.32
	0.00
	4.60
	—
	(s)
	7.61
	15.20
	28.18

	1965
	8.37
	1.91
	1.32
	2.36
	0.27
	2.21
	0.28
	3.47
	14.35
	0.81
	0.23
	0.32
	0.00
	4.79
	—
	(s)
	7.80
	15.98
	30.33

	1966
	9.32
	2.13
	1.39
	2.48
	0.42
	2.60
	0.36
	3.37
	15.77
	0.88
	0.29
	0.33
	0.00
	5.23
	—
	(s)
	8.30
	17.19
	32.96

	1967
	9.91
	2.60
	1.23
	2.50
	0.32
	2.81
	0.38
	3.54
	16.85
	0.96
	0.28
	0.36
	0.00
	5.68
	—
	(s)
	8.81
	18.54
	35.39

	1968
	10.91
	2.84
	1.50
	2.61
	0.14
	3.04
	0.50
	3.60
	18.79
	1.19
	0.30
	0.39
	0.00
	6.08
	—
	(s)
	9.10
	19.84
	38.63

	1969
	11.95
	3.38
	1.52
	2.77
	0.54
	3.22
	0.63
	3.59
	20.91
	1.13
	0.48
	0.46
	0.00
	6.48
	—
	(s)
	9.24
	20.79
	41.70

	1970
	13.39
	3.83
	1.55
	2.99
	1.08
	3.80
	0.78
	3.71
	23.30
	1.26
	0.60
	0.49
	0.00
	6.99
	—
	(s)
	9.64
	22.59
	45.89

	1971
	15.77
	4.54
	1.69
	3.20
	1.53
	4.77
	1.06
	3.55
	25.21
	1.35
	0.78
	0.49
	0.01
	7.48
	—
	(s)
	9.46
	23.31
	48.52

	1972
	17.54
	5.02
	1.47
	3.28
	1.82
	6.02
	1.20
	3.22
	26.89
	1.53
	0.90
	0.51
	0.03
	7.89
	—
	(s)
	9.44
	24.25
	51.14

	1973
	20.67
	5.86
	2.02
	3.02
	2.05
	7.60
	1.53
	3.37
	30.63
	1.80
	1.09
	0.47
	0.03
	8.32
	—
	(s)
	9.21
	25.05
	55.68

	1974
	21.28
	6.02
	1.97
	2.55
	2.26
	8.48
	1.68
	2.98
	30.35
	1.55
	1.32
	0.57
	0.04
	8.91
	—
	(s)
	8.77
	25.37
	55.72

	1975
	18.93
	5.35
	2.26
	2.08
	1.78
	7.08
	1.66
	2.35
	26.77
	1.43
	1.49
	0.71
	0.19
	9.52
	—
	0.01
	8.37
	26.06
	52.83

	1976
	21.51
	5.88
	2.42
	2.15
	2.07
	8.58
	1.94
	2.29
	30.33
	1.31
	1.67
	0.83
	0.28
	10.06
	—
	0.25
	8.13
	27.01
	57.34

	1977
	21.73
	5.66
	2.35
	1.97
	2.09
	9.25
	2.00
	2.24
	30.89
	1.32
	1.87
	0.98
	0.28
	10.60
	—
	0.77
	8.24
	28.82
	59.71

	1978
	20.61
	5.24
	2.56
	2.13
	1.90
	8.30
	1.83
	2.17
	29.46
	1.32
	2.08
	1.21
	0.36
	11.11
	—
	1.08
	8.71
	30.70
	60.16

	1979
	21.07
	3.17
	3.48
	2.50
	2.30
	9.53
	1.83
	2.36
	30.58
	1.50
	2.12
	1.46
	0.40
	11.38
	—
	1.57
	8.55
	32.09
	62.67

	1980
	17.96
	1.66
	2.51
	1.66
	2.06
	9.90
	1.71
	2.17
	26.61
	1.44
	2.11
	1.94
	0.53
	11.71
	—
	1.62
	8.60
	32.99
	59.60

	1981
	15.25
	1.38
	1.00
	1.13
	1.43
	9.82
	1.47
	2.10
	22.48
	1.29
	2.01
	2.31
	0.50
	11.85
	—
	1.81
	8.57
	33.60
	56.08

	1982
	12.16
	2.21
	1.01
	0.82
	1.30
	6.48
	1.25
	1.90
	18.78
	1.27
	2.05
	2.75
	0.52
	11.91
	—
	2.07
	8.65
	34.70
	53.48

	1983
	11.08
	2.44
	1.01
	1.06
	1.24
	5.09
	1.15
	1.80
	17.50
	1.36
	2.12
	2.69
	0.61
	11.97
	—
	2.29
	8.69
	35.76
	53.26

	1984
	10.78
	2.17
	1.21
	1.16
	1.39
	4.66
	1.15
	1.80
	17.44
	1.44
	2.30
	2.78
	0.70
	11.86
	—
	2.48
	8.88
	37.05
	54.49

	1985
	9.63
	2.25
	1.43
	1.02
	1.50
	3.39
	1.19
	1.68
	16.18
	1.47
	2.51
	2.75
	0.79
	11.59
	—
	2.53
	8.97
	37.80
	53.98

	1986
	11.70
	2.04
	1.69
	1.42
	1.47
	4.87
	1.33
	1.79
	18.28
	1.47
	2.62
	2.44
	0.87
	11.90
	—
	2.54
	8.68
	37.95
	56.23

	1987
	12.10
	2.30
	2.08
	1.59
	1.34
	4.27
	1.54
	1.75
	18.52
	1.54
	2.69
	2.55
	1.02
	12.05
	—
	2.41
	8.35
	38.15
	56.67

	1988
	13.46
	2.24
	2.69
	1.49
	1.45
	5.09
	1.57
	1.90
	20.32
	1.62
	2.73
	2.51
	1.16
	12.05
	—
	2.23
	8.14
	R 38.41
	58.74

	1989
	14.84
	2.81
	2.90
	1.78
	1.72
	5.06
	1.86
	1.91
	22.07
	1.56
	2.76
	2.52
	1.55
	11.72
	—
	1.80
	7.61
	R 37.72
	59.86

	1990
	15.28
	3.09
	2.04
	1.18
	1.81
	6.41
	2.12
	2.14
	23.20
	1.55
	2.77
	2.55
	1.70
	10.98
	—
	1.82
	7.36
	R 37.30
	60.57

	1991
	14.74
	3.31
	0.31
	0.19
	1.89
	8.12
	2.39
	2.38
	23.27
	1.55
	2.84
	2.68
	1.89
	9.99
	—
	1.80
	7.42
	R 36.91
	60.21

	1992
	15.97
	3.43
	0.43
	1.06
	1.94
	8.33
	2.27
	2.37
	24.40
	1.61
	2.85
	2.67
	2.23
	—
	7.63
	1.83
	7.17
	R 35.72
	60.21

	1993
	16.71
	3.54
	0.51
	1.85
	1.96
	8.20
	2.16
	2.45
	25.12
	1.68
	2.89
	2.67
	2.35
	—
	6.73
	1.92
	6.85
	R 35.05
	60.24

	1994
	16.96
	3.62
	0.55
	2.03
	1.93
	8.12
	2.19
	2.59
	25.51
	1.75
	2.94
	2.69
	2.52
	—
	6.14
	2.37
	6.66
	R 35.53
	60.99

	1995
	17.21
	3.64
	0.56
	2.06
	1.99
	8.23
	2.23
	2.75
	26.00
	1.81
	2.99
	2.62
	2.77
	—
	6.00
	2.49
	6.56
	36.33
	62.33

	1996
	17.37
	3.69
	0.58
	2.06
	2.00
	8.22
	2.28
	2.94
	26.46
	1.84
	3.13
	2.86
	R 3.09
	—
	5.85
	2.57
	6.46
	R 37.24
	R 63.70

	1997
	18.10
	3.66
	1.16
	2.01
	2.13
	8.36
	2.32
	3.28
	27.71
	1.92
	3.20
	3.02
	3.14
	—
	5.92
	2.52
	6.45
	37.98
	65.69

	1998
	19.34
	3.63
	2.15
	2.09
	2.15
	8.39
	2.35
	3.17
	28.77
	1.98
	3.20
	3.07
	R 3.01
	—
	5.85
	2.62
	6.25
	R 38.14
	66.92

	1999
	18.67
	3.56
	2.51
	1.90
	2.13
	7.83
	2.17
	2.83
	27.58
	1.91
	3.20
	2.91
	3.02
	—
	6.08
	2.68
	5.88
	38.27
	65.85

	2000
	19.89
	3.70
	2.57
	2.08
	2.17
	8.40
	2.37
	3.16
	29.27
	1.98
	3.25
	3.01
	R 3.22
	—
	6.48
	2.28
	5.82
	R 39.10
	R 68.37

	2001
	19.10
	3.72
	2.39
	2.00
	2.26
	8.03
	2.21
	3.01
	28.34
	2.03
	3.30
	3.13
	R 3.23
	—
	6.92
	2.28
	5.80
	R 39.64
	R 67.98

	2002
	17.79
	3.44
	2.02
	1.89
	2.12
	7.63
	2.08
	2.60
	26.35
	2.17
	3.39
	3.18
	R 3.13
	—
	7.41
	2.29
	5.75
	R 40.61
	R 66.97

	2003
	R 19.06
	3.74
	1.31
	2.18
	R 2.28
	R 8.78
	2.35
	2.34
	R 27.82
	2.31
	3.41
	3.37
	R 3.04
	—
	8.13
	2.09
	5.68
	R 41.41
	R 69.23

	2004
	R 20.79
	4.00
	2.01
	2.38
	R 2.33
	9.10
	2.48
	2.56
	R 29.92
	2.40
	3.49
	3.38
	R 2.95
	—
	8.80
	1.85
	R 5.42
	R 42.30
	R 72.22

	2005P
	21.50
	4.14
	1.88
	2.53
	2.63
	9.55
	2.54
	2.57
	31.16
	2.37
	3.61
	3.33
	2.70
	—
	9.07
	1.65
	5.12
	42.43
	73.58


Appendix V

Evolution of World oil prices
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Appendix VI

OPEC Oil Reserves


Appendix VII
World Energy Reserves

Document is too large to fit in Word. Follow the hyperlink in order to see this appendix:
http://www.eia.doe.gov/emeu/international/reserves.xls
Appendix VIII
Evolution of OPEC reserves

Document is too large to fit in Word. Follow the hyperlink in order to see this appendix:
http://www.opec.org/library/Annual%20Statistical%20Bulletin/interactive/2004/FileZ/Main.htm
� INCLUDEPICTURE "http://newsimg.bbc.co.uk/media/images/40507000/gif/_40507831_china_energy2_gra203.gif" \* MERGEFORMATINET ���
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