[image: image1]
[image: image26.png]



The Dutch gas securitization

[image: image24.png]


A strategic framework towards long term supply security

[image: image25.png]




PREFACE AND ACKNOWLEDGEMENTS

After following the seminar “Energy Finance” at the Erasmus School of Economics, my interest in commodities and especially in sustainable energy prevailed. The global importance and impact of these products became clear once more when cereal prices reached tremendously high levels in the summer of 2007 and oil in 2008. Gas revenues form a large part of the Dutch budget. As we know the decrease in gas reserves imply that the Netherlands will become more dependent. Changes in policy and gas disruption could have a serious impact on the Dutch long term supply security. This brought me to the idea to write my thesis on this interesting topic.
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ABSTRACT
The current Dutch gas policy leads to problems in the long term security of supply. Still, enough opportunities exist to overcome this weakness. The Netherlands is net gas exporter and disposes over one of the largest gas fields in the world. Unfortunately past policy decisions created an inadequate policy regime. It is recognized by the former policymakers that revenues were spent careless and a pro-cyclical budget was created. Still the uncertainty of the future gas revenues is reflected in the Dutch government budget. The current financial crisis, the significant increase in the government deficit and the population ageing, increase the dimension and choices that have to be made. According to the Dutch administration the three pillars; sustainability, efficiency and reliability must achieve long term supply security. The lower consumption, the “small field policy” and the production cap have led to the protection of the Dutch gas resources. Unfortunately remaining reserves are decreasing and would be able to deliver until 2026. As a consequence gas import has increased in the last decade. Gas traders and suppliers in Europe increasingly use the Dutch gas trading platform TTF which outstripped the other gas-hubs on the European continent. The Dutch administration is facing a major challenge to become European North-West gas-hub. Creating an international gas trading market provides transit and premium revenues, increases the employment and the supply security. To overcome the risks and to become less dependent, source and infrastructure diversification is essential. Therein an efficient market and incentive regulation are necessary. Regrettably both are insufficient in order to achieve long term supply security. For the sake of investment possibilities, the allocation of the gas revenues has to restructure. Hence the regulations have to be in line with the current policy objectives. An ex-ante regulation and the creation of a SWF are suggested.
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CHAPTER 1 Introduction
1.1 Problem formulation
This study examines the long term Dutch gas securitization. Natural gas, with its economic, efficiency and environmental advantages, relative abundance and expanding infrastructure, has the potential to play a vital role in meeting the worlds expanding energy needs, while helping to cut greenhouse gas emissions
. After Norway, the Netherlands is the largest intern gas supplier of Europe. Currently the Netherlands is a net-gas exporter. The reduction of the gas resources, which are estimated to exhaust in 2026, enforced them to increase gas import. This while the competition on scarce resources is strong and markets are tight
. It raises the question whether the present gas supply depends dangerously on too few sources, which brings us to the problem of securitization. A shortage in gas, and thus in energy, can reduce the Dutch economic growth. In addition, the current financial crisis has already demonstrated its huge impact on the Dutch budget. The government debts increased in a record speed and have to be repaid in the future. Hence, the Dutch government aims to improve the supply security through becoming the European North-West gas-hub while at the same time they have to repay their debts. Is the current Dutch policy leading to their objectives? The focus of this study lies on the Dutch capability to assure long-term gas supply. The aim of this thesis is to analyze market developments and their consequences on the securitization of the gas supply and the undertaken Dutch gas policy. Leading from this, the main research question can be described as; “Is the current Dutch gas policy leading to problems in the long term security of supply?" Therefore, the null hypothesis is;

"The current Dutch gas policy leads to problems in the long term security of supply."
1.2 Objectives
The objectives of this research are to
· Introduce the supply security issue;

· Define the issue of supply security;

· Describe the relevant literature;

· Analyze the Dutch gas policy;

· Clarify and compute the external factors;

· Provide a strategic framework for the Dutch gas securitization;

· Analyze and evaluate the Dutch policy regarding the long term gas supply security;
1.3 Structure
This part briefly describes the dissertation structure which contains seven chapters. After having read the problem formulation and the dissertation objectives, the second chapter describes the literature. The literature is divided in an extended background part, previous results and a theory paragraph. The aim of chapter three is to describe the methodology employed to answer the research question. The methodology addresses the research question by dividing it in eleven sub-hypotheses which are answered in chapter four and five. Chapter four, about the Dutch policy, deals with the past policy, actual objectives and policy regimes. Chapter five treats the two items that influence the Dutch policy and the strategies. This is about the market fundamentals and the dependency. Using the TOWS matrix as framework, the strategy and performances are well described in chapter six. This chapter is the bridge to the final chapter seven where the answer on the research question will become clear.
CHAPTER 2 Literature review
2.1. Extended background and basic concepts
2.1.1. Preface of the paragraph
This chapter will introduce you to the gas supply security issue. According to Cresswell (2003)
, the literature starts with “framing” the problem and introducing the study. First, the social relevance of the Dutch gas market is discussed, which will be followed by the problem of securitization. An essential point to answer the supply security issue is the assumption made for this definition. Paragraph 3 provides a clear distinction. A paradigm shift occurred in the gas market. But who is responsible for the gas supply security? The last paragraph discusses this issue. 
2.1.2. Introduction to the Dutch gas market
Like most industrialized countries, the Dutch economy is based on huge energy consumption. Since the discovery of the Groningen gas field “Slochteren” in 1959, gas is the primary energy source of the Netherlands
 (CBS, 2007)
, (Joustra, 1999)
. Gas significantly contributed to the economic development and welfare of the Netherlands
 and therefore is of social relevance. The gas market is becoming more and more global. The producing countries, like the Netherlands, are carefully observing the development of their resources. Therefore they are taking direct political interest in their supplies. In 1995 the International Energy Agency IEA published a study on security of gas supply which leaded to the opening of gas markets to competition (IEA, 1995)
. Natural gas has become the most important fuel for generating electricity, due to its low costs of capital and sustainability
, (Hellmuth, 2005)
. Nowadays, a steady gas production and a decline of the gas reserves can be observed while demand stays inelastic, which will lead the Netherlands to a net gas importer in the future. This trend requires access to gas reserves at competitive conditions as well as timely investment in new infrastructure to ensure a reliable gas supply. 
The oil crisis in 1973 pointed out that the cost accompanied by supply disruptions has an enormous negative impact on the national accounts. This can lead to trade and payment imbalances, weak consumer confidence and high unemployment. According to Egenhofer & Gialoglou (2004)
 and Constantini & Gracceva (2004)
 these externalities urge the need for protection by the government. Haase (2008)
 found that since the 80s, state-owned gas utilities are less efficient than privately-owned ones. This wave of liberalization resulted in a global privatization of natural gas markets. Contemporaneously a clash with industry vision on how to ideally structure the market to optimize social welfare can be observed (Morrision, 2005)
. Liberalized markets do not provide sufficient incentives to ensure an adequate level of investments (Bode & Groscurth, 2009)
. This underinvestment can lead to a failure to meet the needs of securitization of supply obligation (Haase and Bressers, 2008)
. Because of the absence of an international gas market, both the IEA and the European Union (EU) are of the opinion that securitization of gas are best left to the national governments
. This is contrary to the Neoclassical invisible hand of the market theory. IEX executive director, Mandil, expressed his concern in 2004
, that many EU members seek their future energy security by increased reliance on Russian sources, which increases dependency. 
2.1.3. Paradigm shift
Last decade the energy policy has undergone a huge transformation. According to Helm (2007) a new context has arisen due to the main market shifts. He describes four results
. The increasing influence of politics on energy relations, the emergence of a seller’s market rather than a buyer’s market, security of supply that has become a top priority objective and an increasing need for investments along the entire value chain. In the old paradigm, the monopolist claimed that it guaranteed the security of supply. This was supported by their experience and few disruptions that arose (Luciani, 2004)
. However the old monopolist was never challenged. It was in a position to decide how much security they intended to provide. Net present values of investments were pretty sure, because their ability to pass those costs to the final consumers, who his preferences, was never asked
. In 2004 the Dutch market liberalized. Privatization and more competition is the result. But this raises the question if long term security of supply is in danger. In a liberalized market, new companies are able to “free-ride” on the security. The fear of free ride is supported by negative experience with airlines, railways and electrical grids (Luciani, 2004)
.
In a 2003 press release the European commission expressed her concerns
; 

“The European gas industry has so far been effective in ensuring security of supply. In the new internal gas market, however, there will no longer be a single player to assume this responsibility. It is therefore uncertain whether gas suppliers will give priority to security of supply. Consequently, this responsibility cannot be left in the hands of the industry alone, which is itself dependent on external supplies. In a commercial market, it is not certain that gas suppliers will give strategic priority to security of supply, as companies increasingly focus on competition goals.”  

According to Helm (2005), this is a result of structural changes in the energy market. In the latest paradigm (liberalization, privatization and competition) natural gas was treated as a commodity
. This paradigm is based on the institutional logic, but with the paradigm shift it remains unclear how this evolved in terms of institutional arrangements (Künneke, 2008)
. So it can be concluded that under the old (monopoly) paradigm the supply security was a concern for the monopolist and its supporting government. In this new (liberalized) paradigm the supply security has shifted away from the government to the market players (Weisser, 2005)
. But the increasing oil prices in 2008, the large cash amounts combined with a lack of investments that resulted in ageing of assets, network failures and disruptions
 and greater import dependency that became apparent to politicians and policy planners (Helm, 2005) led to an increasing priority of gas security supply on the political agenda. 
2.1.4. Definition of supply security

Since the concept of energy security along the financial and political literature is very broad it is very important to construct a clear definition of supply security. In the first place supply security is the power to deliver gas for reasonable prices in all cases in order to meet customers demand. In the second place, there should be a reliable capacity on the gas transmission and distribution networks to transport supplies. So security of supply encompasses both the availability and the reliability of gas supplies
. It has always been in relation with the way to handle external effects while still providing the required physical demand. For a better understanding, researchers and policy makers should make a clear distinction between energy security and insecurity, national security, economic security, and independence vs. interdependence (Alhajji, 2007)
. For example, the meaning of energy insecurity and energy crisis fundamentally differs. The best way to see supply security is in terms of risk management. Threats to energy security increase the risk of an energy crisis, but do not necessarily lead to one. This means that the risk of disruptions has to be reduced to an acceptable level (Cornot-Gandolphe and Dickel, 2004)
. Systems that are more secured have lower risk of interruptions (Lieb-Do´czy, Börner and MacKerron, 2003)
. Because of the high costs, no system is designed with a 100 percentage level of security. Therefore, every system has to take into account that low probability events can cause major consequences. There are two more points we need to concentrate on. In comparison with oil, gas differs regarding to transportation infrastructure, the relative difficulty of storage and the regional nature of the markets (IEA, 1995)
. Secondly, this thesis has a long term focus which implies timely investments into supply and infrastructure capacity to ensure reliability in the future. To develop a better awareness which elements are of importance to define supply security three definitions are shown; 
In 1985, the IEA defined energy security as “an adequate supply of energy at reasonable cost”
. 

In 1990, the European commission decided to give a new interpretation. Energy security is “the ability to ensure that future essential energy needs can be met, both by means of adequate domestic resources worked under economically acceptable conditions or maintained as strategic reserves, and by calling upon accessible and stable external sources supplemented where appropriate, by strategic stocks” 
. 

In 2004 Luciani formulated security of supply as; “the guarantee that all the gas volumes, demanded by non-interruptible (firms or protected) customers, will be available at a reasonable price
.

These definitions lead to several questions: What are “reasonable cost and reasonable prices”? Is this view from a consumer’s or a producer’s point? For producers the required returns have to exceed those reasonable costs, but low prices are preferred by consumers to maintain economic growth. So prices have to be high enough to guarantee the return on investment and low enough to stimulate economic growth (Alhajji, 2007)
. The cost of providing extra marginal security should be compared with the value consumers attach to it. Because the absence of a direct ‘‘market’’ for energy security, the “right” price level is difficult to define. Differences in consumer behavior result in other risk preferences. Another remark regarding reasonable prices should be made. Most definitions assume low price volatility. But the only way to attain this is through cooperation between gas exporting and gas importing countries to ensure security of supply and demand simultaneously (Alhajji, 2007)
. Concluding these points, the following interpretation of gas supply security can be made: 
“The long run supply security concerns both the capability and the reliability of gas supplies against reasonable prices and is a measure of the degree to which market developments and uninterrupted supply of gas can be maintained in order to meet consumer’s future needs”.
2.1.5. Summary of the paragraph
The first step towards an answer on the research question is the introduction of the Dutch gas market. The discovery in 1959 of the Groningen gas field “Slochteren”, has significantly contributed to the economic development and welfare of the Netherlands. Gas is now  the primary energy source of the Netherlands. Where the Dutch gas consumption remain stable, reserves decline, which is compensated by gas imports. Other potential threats to the gas supply security are a deteriorated infrastructure and too much (import) dependency on the same gas resource or country. This trend requires access to gas reserves at competitive conditions as well as timely investments in new infrastructure to ensure a reliable gas supply. However, in a liberalized market, it is not certain that gas suppliers will give strategic priority to security of supply, as companies increasingly focus on competition goals and are able to “free-ride”. In the old paradigm the supply security was a concern for the monopolist and its supporting government. In this new liberalized paradigm the supply security has shifted away from the government to the market players. The increasing oil prices in 2008, the network failures and gas disputes induced the Dutch awareness of gas supply security. Yet the concept of supply security is very broad. Therefore it is essential to construct a clear definition which brings us to the most important assumption for the research question. The best way to see supply security is in terms of risk management. According to this study, the long run supply security concerns both the capability and the reliability of gas supplies against reasonable prices and is a measure of the degree to which market developments and uninterrupted supply of gas can be maintained in order to meet consumers’ future needs.
2.2. Results previous research
2.2.1. Preface of the paragraph
In some respects, the literature and the research subject suggest that domestic security of supply is much more important than international supply. Particularly if you define supply security as the risk that gas customers will lose their energy supplies. This section will review the literature that addresses the issue of supply security of foreign countries. This will clarify the research question by describing the issues and possible solutions of the comparable countries. Questions such as “How do foreign countries cope with the gas securitization issue?” will be answered. The Netherlands is not alone in facing diminishing gas reserves and production. Therefore, similar unions like North America, the European Union and the United Kingdom will be discussed. Moreover, it will be explained where there is a gap and where this study can add value to the existing literature.   

2.2.2. Foreign countries and the supply security issue
European Union:

The development of the European gas market in relation to a number of structural changes led to great concern. Predictions confirm that the gas security of supply is declining to unacceptable levels in 2020. European countries which have little resources are dependent on foreign import flows, particularly from distant, ‘‘non-European’’ sources (Russia, Algeria). Only five of the 38 European countries are self-sufficient, whilst nine import more than 95% of their energy requirement
. Today’s natural gas constitutes approximately 25% of the European energy-mix, which is expected to rise to 28 percent in 2030 because of the sustainability of natural gas, the possibility to trade globally and to store gas (IEA, 2008)
. Gas will have to be transported over longer distances which implies that storage facilities have to increase. Gas storage facilities can also help in order to be better prepared against supply disruptions. Strategic storage facilities will have to be filled from all possible available sources. But the full capacity should not be dependent of one supplier. One more time this was made clear in January 2009 during a gas dispute between Russia and Ukraine, which had serious effects on the import dependent European countries. The crisis highlighted the vulnerability of the EU to gas supply disruptions. It showed that a more coordinated approach is needed on European level. To reduce the dependency, diversification of supply routes and a better integration of the European network (physically and in terms of network codes/rules) are required (TSO)
. The EU tries to achieve a harmonization of rules on a European level. In November 2000, the European Commission launched a Green Paper on European energy supply security
. The conclusion was that import dependency from gas supplies from outside the EU will rapidly increase. In 2004, the EU member states already agreed that legislation was necessary to help the EU deal with potential threats to gas supplies (IHS)
. In 2006, the Gas Coordination Group (GCG) was created to safeguard the security of gas supply. The group sets out a three-step approach in case of a natural gas supply crisis (EU)
. First, industry takes the necessary measures. If this is not sufficient, national measures are activated. The European Community mechanism is activated when the major supply disruption indicator (20% of all imports are missing) is reached.  After the gas crisis the EC suggested the elaboration of emergency plans to be activated automatically in case a supply disruption of a certain magnitude occurs (EU)
. A common standard will lead to a more consistent approach that must be respected by each member state. This results in a high standard of crisis prevention and emergency management. Individual members are less exposed because EU-wide security and solidarity framework. Logically this affects the Dutch gas policy, which will be discussed in chapter 4. 

North America:

Predicted shortages in the gas market in North America have prompted concerns about the future supply. The North American gas market will be highly influenced by the U.S. policy choices and changes in international supply alternatives (Hartley, Medlock III, Kenneth, 2007)
. The production from existing wells decreases and shows a more rapid declining rate than in the past. The Netherlands faces the same problem. A first solution is to explore and develop prospective gas fields. Major problems are the regulation that tied to environmental concerns. However new technology, which is used in Canada and Norway, has shown that gas exploration and extraction does not lead to environmental problems. The Obama administration should gradually shrink restrictions on the development and exploration of gas fields. Furthermore, the mismatch of supply and demand lies in the area of the infrastructure. Besides sufficient supply, capacity to deliver is essential to transport gas to the customers. In the current American model state and local governments have made it increasingly difficult to build new pipeline networks (Schmitt, 2006)
. One of the growing American delivery methods is the transport of LNG. It addresses to the problem of dependency and market regionalism. The gas market consists of three major markets: The European, East Asian and North American market. LNG forms a key to link these markets. Therefore, huge tankers with enormous capacity and LNG terminals and re-gasification facilities are needed. LNG is now at prices well below today’s current price levels for natural gas (Parfomak, 2005)
. Because of the integration of the markets, the diversified set of suppliers reduces the ability of one supplier to manipulate the market over time. The creation of a global gas market is certainly in America’s supply security interest. The current, “just in time” supply is vulnerable to disruptions of both political and environmental type. Long term contracts from individual suppliers and a lack of storage facilities led to a disruption in the gas supply and resulted into price spikes. To prevent this, the North American governments will need to provide safety margins. In this case, storage facilities are extremely valuable.  This can help federal governments in gaining public confidence regarding the supply security issue. 

United Kingdom:

Another comparable country facing the same problems as North America and the Netherlands is the United Kingdom. They are one of the leading European gas production countries. The UK is no longer self-sufficient in their gas supply
. Since several years the UK is dependent on gas import from for instance Norway and the Netherlands. Like them, the primary energy source of the UK is gas. Natural gas is expected to provide over two-thirds of the UK’s fuel consumption by 2020. But in 2020, it is estimated that the UK will be 80% dependent on imported gas
. Only a few years ago, this problem was neglected. Very little attention was paid during the competition and liberalization era of 1986–2000. When imports became significant more important in the UK gas supply, the general UK public reaction was expressed in terms of dependence on ‘‘unreliable and nasty foreigners’’
. According to Stern’s (2002) “New security environment for European gas” there is more than only the import dependence, which can affect supply security
. There is the failure of infrastructure, storage possibilities, political instability and the availability of additional supplies. Fortunately, the highest priority is now to create a market framework which controls and reduces overall gas demand particularly through encouraging investment in energy conservation and infrastructure efficiency. Both UK government and industry argue that a diversity of supply sources and entry points into the UK is essential to ensure security of gas supply,. Several projects are currently under way to expand the pipeline infrastructure, increasing gas storage capacity and LNG terminals. Besides this, the UK administration is establishing agreements with gas producing countries to avoid failures and disruptions in the gas supply. 
2.2.3. Gap in the literature
This study tries to add value to the existing research by analyzing the Dutch policy regarding the long term security of supply. Most studies within this subject are focused on Europe or on the market structure. Supply papers that are focused on the Netherlands usually explain the market circumstances or infrastructural developments. In many cases they are too much orientate on the energy supply instead of the gas supply. The Dutch report on the security of gas supply 2009 discusses to what extent the long-term security of gas supply is guaranteed for the Netherlands
. The Dutch policy is hardly reflected in combination with the market fundamentals and external factors. There is also a lack of strategic frameworks that deal with this topic in the literature. As far as I know, there is no study that combines both the Dutch policy and external factors on the topic of long term supply security.  In a framework, which is based on the TOWS matrix, the undertaken strategies will come together. Contiguously the current financial crisis gives an extra dimension to this issue.  

2.2.4. Summary of the paragraph
A few countries have the privilege to produce gas. Among them are the United States, the United Kingdom and the Netherlands. The three faces the same future problem. Predicted shortages in the gas market imply import dependency. The previous literature promotes both “energy independence” and “strategic approach” to address the gas security problem. In order to avoid political and environmental disruptions, strategic storage facilities should be developed, the infrastructure should be optimal in order to transport the required capacity and gas supply sources must be diversified. The threatened countries invest heavily in LNG facilities which offers greater diversification and integration possibilities. Therefore, terminals and huge tankers are required. The European Union employs a common strategy to defend individual members against supply disruptions. A solidarity framework with high standard of crisis prevention and emergency management should decrease exposure. These approaches affect the Dutch gas policy. Yet this study is focused on the combination of both the Dutch policy and external factors on the topic of long term supply security. In a framework, which is based on the TOWS matrix, the undertaken strategies will come together. Next to this, the current financial crisis will give an extra dimension to the issue whether the current Dutch policy leads to problems in the long term security of supply.
2.3. Theory
2.3.1. Preface of the paragraph
The main trust of this paragraph is to stimulate the understanding of the supply security issue. Cooper (1998)
 suggests that the literature review is integrative which gives a summarization of broad themes in the literature that relates to the research problem. This session provides the essential literature to relate the supported assumptions and the empirical findings in order to develop a strategic framework. The literature consists of critical positions and results from previous findings. It is subdivided in five parts; the consumption dilemma, the risk appetite, securitization theories, the risks of security of supply dependence and diversification. 

Consumption dilemma 

One of the main questions is whether we should save resources for future generations. This dilemma will be discussed. The current financial crisis and the large dependency of the Dutch budget on gas revenues give extra rise to this issue. In addition it will be argued why long term contract structures add value to the long term supply security and will remain. 

The risk appetite

In this part it will become clear why the optimal level of security is slightly higher than the strict optimum. Next to this it is explained why policymakers have to focus on priority customers to protect against supply security. 

Securitization theories

The supply security issue is about securitization. The literature review therefore provides an overview of the meaning and the context of securitization. It will become clear which relation securitization has with policy. 

The risks of security of supply dependence

Why does the literature assume that independency is optimal? Five categorization of risks possibilities concerning energy supply are proposed: source dependence, import dependence, transit dependence, facility dependence and security incidents. 

Diversification

Like in the financial markets, diversifying gas sources and transport facilities reduces the risk. These diversification possibilities will be highlighted in the last subparagraph. 
2.3.2. Consumption dilemma
Regarding to the consumption dilemma, all relevant literature assigns the gas supply security problem to the declining gas resources which cause this dilemma. Logically there are 2 solutions regarding this problem; decreasing gas consumption or explore new resources. Unfortunately gas demand is generally not very flexible and appears to be relatively inelastic. In a study dealing with household demand for energy in the Netherlands the average (across households) price elasticity of gas is -0.19
 for the years 1992 to 1999, (Erkhout et all. 2004)
. This is in correspondence with the literature (Maddala et al., 1997
 & Rothman et al., 1994
) and the empirical U.S. study of Espey (1996)
. The particular virtue of the Kemp and Stephen (2003)
 data is the price-sensitivity showing that the lower the gas prices the steeper will be the production decline (Kemp, 2003)
. Noël (2008)
 sees the higher gas prices not as an energy security problem but as a solution. A contrary view is held by analyst who are convinced that the increasing nationalization have made energy security (Yergin, 2006)
. In many countries, the liberalization raises the question which policy to undertake in a reaction to the gas supply insecurity. 

The Netherlands can benefit substantially from the revenues from exploiting gas resources. This also poses challenges. Should resources be saved for future generations? The increases in prices in 2008 have lent importance to this discussion. But the value of future gas revenues is highly uncertain because it is unknown exactly when the gas reserves will run out and because oil prices are extremely volatile
. These fluctuations in the gas revenues may lead to different policy responses. Revenues derived from gas extraction are integrated in the Dutch budget. In 2008, the Dutch administration struts with a budget surplus. At that time is was clear that this was flattered, because of the significant high gas benefits. If a correction was made for this, a structural deterioration of the public finance would have resulted. The Netherlands is now in the deepest recession since the great depression in the 30s (Jacobs, 2008)
. Where a surplus of 0.7% was expected in 2009, the deficit of the government balance was 4.6%. This will rise to 6.2% in 2010
. The GDP is expected to decrease with 4.75% in 2010 and the Dutch total debt increased in 2008 with 34% compared to 2007
. From the Dutch budget 2010 it becomes clear that the gas revenues decreased from €14.7 billion in 2008 to 10.3 in 2009 and 9.8 in 2010
. 

Globally there are two possibilities to allocate the gas revenues. This could either flow to the treasury or to the `Fonds Economische Structuurversterking` (FES) that is established to reassure long term investments in the infrastructure
. This can be translated in consumption now and long term investments for when the gas revenues decline, because prices or resources decrease. The literature often emphasized that income of natural resources should be treated differently (Barnett & Ossowski, 2002). From this perspective, gas revenues should be seen as a portfolio transaction of natural gas into financial wealth over a long period instead of current income. The current financial crisis and the population ageing increase the dimension and choices that have to be made. Applied to gas revenues, the optimal situation of allocating gas revenues would be one where government consumption financed by gas revenues equals the return on the net present value of gas wealth (Segura, 2006)
. Before the credit crisis the Dutch administration agreed to use gas revenues for debt reduction (Coalition Agreement 2007)
. Boonstra (2008) recommended using revenues to finance the fiscal costs of population ageing. But is the Dutch gas market mature enough to cope with fewer revenues? The dilemma brings us to the research question. If the gas revenues are used for the treasury and the current gas demand has to be met, the Netherlands should either import more gas and store for the future or explore new fields (Wadden Sea), which increases dependency
. This will negatively affect the supply security. 

Assuming the resources to be constant, many solutions come from technical innovations in order to solve the consumption dilemma. Still other approaches have to be developed when tackling this problem. Following Jennings and Lund (2001) we should think about policy, legislation, economic incentives, and education (Jennings & Lund, 2001)
. According to the “Algmene Energyraad” (AER) the Dutch “small field” policy has been successful for several years
. This policy intends to save gas from the Groningen field for future consumption by altering a production cap. The researchers Mulder & Zwart (2006)
 doubt this conclusion and plead for an increase in current gas production and an increase of competition on the gas market. Restricting the production is costly and supply security is confined. When the market is not efficient, government intervention could be considered as an option. This is the case when production or consumption are too high or low, through geopolitical powers, when there is impairment of competition on the gas market or when companies are too much focused on the short run. According to Mulder & Zwart the net welfare effect of a production cap is negative. Future expected scarcity is no reason to save gas, because analysts assume higher expected prices. Decreasing the amount of powers results in a better competition and price forming. Lower prices represent a larger consumer surplus. This contradicts the AER report. In their view a fragmented market structure with relatively small companies purchasing smaller volumes will probably result in less favorable contracts and prices AER (2005)
. This has led to a call to maintain, or create, market power through national or European champions (Haase, 2008)
.  

Another point regarding to the consumption issue is the contract structure. The optimal contract portfolio (difference in long and short term contracts) is a topic in all commodity markets. It has been confirmed several times by the IEA and the EU Commission or the EU Council of Ministers that there is no doubt that the long term types of contracts provided a good basis for gas supply security
. The market liberalization changed contract structures but does not mean that long-term contracts will disappear
. Empirical evidence on long-term contracts in the US and the UK gas markets suggests an inverse relation between gas sector liberalization and contract length
. The average contract length has shortened significantly.  In the model applied by Hartley and Briton (2001)
 duration of long-term contracts, measured in the LNG industry, decrease with declining capital expenditures, increasing discount rate, reducing transport costs, and a greater number of players in the market (Costello, Huntington & Wilson, 2005) 
. The experience shows that countries that produce gas honor their contractual arrangements which are important for the long term supply security. Long term contracts ensure delivery better than short term contracts and avoid interruptions. The relative decrease in the amount of long term contracts can also lead to a lack of long-term information about future production capabilities and costs. Another result, based on the significantly higher elasticity for long run than for short run contracts, is that gas producers prefer institutional arrangements allowing for long-term contracting. So where the spot market is positive for the development of gas markets, they are not able to replace long-term contracts. In relation with the above described market power, Neumann and von Hirschhausen (2005) suggest that long term contracts may reduce exercise of market power. This is argued to benefit consumers at the expense of producers profit and in line with Allaz and Vila (1993)
. Their reasoning is that the smaller the quantity producers sell subsequently at the spot market, the lower will be their incentive to reduce production and therefore the price will be lower. The lower prices for the longer term imply that more investments will be made in gas consuming equipment and infrastructure. This expands the market, and thus assures long-term profits. On the other hand, supporters of the liberalization regularly find that spot markets are compatible with long term supply security as long as alternative trading arrangements can be established
. 
2.3.3. The risk appetite
In general, security is seen as a government responsibility which they have to look after. That, however, is not true for protection against all risks. For example, the government is expected to maintain a fire brigade, but it is up to the individual to buy insurance against fire damages. In the case of gas, there certainly are aspects that only governments can address; but we should consider the possibility of utilizing contractual instruments to come to a more precise and satisfactory definition of the required minimum security. In developing policies to enhance gas security, the goal should not be just to increase security to the maximum level, but to get the right amount of security. Different risk appetites among gas customers and possibility to switch to an alternative fuel are the two main reasons why literature suggest that securitization (by the government) is not always needed. Yet this study assumes that the smaller commercial and residential customers are not expected to have the power to either withdraw from the gas market or switch to an alternative fuel system. On the other hand, differences in consumer behavior result in different risk appetites. Contrary to the “Expected Utility Theory” (EUT) created by Neumann and Morgenstern (1944)
, Kahneman and Tversky (1979)
 developed the “Prospect Theory”. According to them, the EUT assumption that investors’ preferences are well approximated is violated because investors are both attracted to insurance and gambling. Following this, the non-linear probability transformation 
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 indicates that individuals place much more weight on outcomes that are certain relative to uncertain. Individuals are ambiguity averse and risk averse over gains and risk seeking over losses. This results in a range of consumers’ willingness to pay (WTP) for security. When marginal cost for an additional unit of security are very low, consumers’ willingness increases. The findings of Lieb-Do´czy, Börner, and MacKerron (2003)
 are in line with the “prospect theory”. They conclude that the level of security is slightly higher than the strict optimum without incurring disproportionate cost. So in order to secure gas supply, policymakers should create a system where the level of security is higher than the theoretical optimum, but smaller than the 100 % guarantee because of high marginal costs.  

Furthermore, Luciani (2004)
 distinguish between two groups of customers: 

1) Priority (firm or non-interruptible) 

2) Interruptible

Of course, in theory, more than two groups can be observed, but this will add little to the reasoning. In an efficient market mechanism the two groups may be defined contractually (interruptible versus firm customers) or by law and regulation, or by a mix of the two. Because the interruptible customers do not need protection against disruptions, they can be offered significantly lower prices, which can justify an alternative fuel or withdrawal. Therefore the suppliers only have to focus on the priority customers, which have to be protected against the contractual or regulated clauses. Suppliers do not have to worry as long as the exposure to a disruption is lower than the share of priority over the total consumers. In the case that 60% of their customers are indicated as priority and they guarantee at least 50% of the supply to them, at least 30% of its normal supply has to be secured. This indicates that diversifying among the import sources could generate security. In this case the supplier should maintain an import portfolio up to where no single supplier delivers more that 30%.
2.3.4. Securitization theories
In the neoclassical economic theory ‘the invisible hand of the market’ will ensure that supply satisfies demand. The economy is efficient when resources are optimally used. As we have seen markets are not always rational and do not always safeguard the public obligations. Market disruptions can hardly affect consumer welfare. The gas supply is known as insecure. Securitization seeks to answer what to do if we are not secured. Generally securitization is explained as an existent threat. However according to Buzan et al. (1998)
 “security” is a “self-referential practice”. We can already speak about a need for security when there is no real existent threat, but only a latent one. In the same paper Buzan et al. makes clear that security always involves two predictions. When there is a threat what would happen if we do not take security actions and what will if we do take them? 

Securitization actions require emergency measures. It is a powerful tool when actions that are outside the normal bounds are justified. Yet, in a democracy, the public, represented by the policy makers, have the power to choose a political course. Therefore, the success of securitization depends hardly on credibility and acceptance of the arguments. Traditionally in case of emergency, security was called out. This can be found in the traditional military-political understanding of security, Collins (2007)
. Nevertheless it is not “the more security the better”. Policy makers, like in wars, can exploit their given power. They claim the right to handle something with less democratic control and constraint. Following Buzan et al. (1998)
 security should be seen as negative, as a failure to deal with issues as normal politics. Contrary to laws, politicization is an open issue, a matter of choices which entails responsibility. That is why in the case of securitization need, the issue has to be presented as urgent and existential, Emmers (2007)
. Securitization leads directly to taking extraordinary measures which will never be taken if the issue remains in the sphere of normal politics, Prokhorov (2009)
.
2.3.5. The risks of security of supply dependence
The literature assumes that countries have to be independent in order to achieve supply security. But why is this? It is an illusion and a danger to think to assume full independency. This would also lead to an instable balance system where every country conquers each other. Contrary to the zero sum game of the mercantilists, Ricardo (1817)
 asserted that trade would increase the “sum of enjoyments” of each country. Trade and globalization leaded to a movement where as much as possible countries can profit. The gas supply in Europe is linked to each other and therefore many countries are dependent. And security of gas supply is basically an issue of risk. According to Stringer (2008)
 one of the key challenges in supply security is creating a framework that allows policymakers to analyze the risk. Stirling (1994)
 distinguishes between three states of incertitude. Risk does not mean uncertainty or ignorance. Risk is the probability density function which may be defined for a range of possible outcomes. In case of ignorance there is no knowledge about the possible outcomes. In the literature many studies propose categorization of risks possibilities concerning energy supply. Weisser’s (2005)
 categorization falls into source dependence, transit dependence, facility dependence and structural risks, which contain natural disasters, political blackmail, terrorism, war, civil unrest etc.  Stern (2002)
 uses the same categorization but translates structural risk in security incidents and ads import dependence. The latter is associated with source, transit and facility dependence. With respect to the above mentioned studies this thesis makes use of the categorization indicated below:
Source dependence

Security of supply depends on accessibility to primary gas sources. Compared to other industries, gas supply security is often considered more important for political and economical reasons. Alternatives for gas are scarce and supply depends mostly on monopoly-controlled pipeline networks. Source dependence is about the capability to minimize the risk of getting out of resources and becomes a problem when new sources of supply become increasingly more remote and more costly to develop. Resources are the available production and import streams trough pipelines or LNG. Diversification in combination with good relations increases the availability. Policymakers and gas suppliers should also encourage demand flexibility. In order to meet the required demand, all gas suppliers should prove the ability to meet their security requirements. Like with banks, a minimum supply and delivery amount should be introduced that can be controlled by stress testing methods. In such a way customers can even be served in the event of a crisis. In order to be effective, this approach requires that no solidarity obligation is imposed ex-ante, otherwise no company will have a sufficient incentive to buy emergency supply rights from other companies (Luciani, 2004)
. The creation of a supplier of last resort, designated by the government, will increase the supply system. 

Import dependence

The steady gas consumption and decreasing gas recourses is boosting the import dependency.  Energy import disruptions can result in a decline of economic welfare, Bohi and Toman (1996)
; Lesbirel (2004)
. Currently the Netherlands exhibits a lower than average EU import dependency. It is ranked 11th in terms of the size of gas imports and is one of the few countries that is less dependent on imports than 50% (Workman, 2008)
. The import availability increases the supply of security, but also the dependency and thus risk. Import dependence becomes a greater problem when the Netherlands has to rely on a single outside source, which is not the case. Associated with the import dependence are the transit possibility and political developments which may interfere with the gas flow. Importers should be encouraged to diversify their streams. In order to do this, depending on the maturity of the contract, additional imports from an established source should be penalized or forbidden altogether. 
Transit dependence

Security of supply depends on system adequacy. Increased gas transit increases the risk of a transit-induced supply interruption. Transporting gas across international borders can have geopolitical implications. The transit risk involved is mainly political in nature which means that gas supplies have to be guaranteed by the government of the importing country.  In order to hedge transit risk there is no doubt that diplomacy is the most effective tool. Still security incidents can occur. Transit possibilities are through pipelines or LNG shipping and Compressed Natural Gas (CNG). Pipelines are not free of concerns. Once laid, a pipeline has very limited alternative use. The large majority of gas supplies are pipeline bound and concentrated on few trunk lines (Beicip-Franlab 2003). In Europe, these pipelines are nearly fully booked to capacity and not all are interconnected and reversible, which means that there is only a one-way transit possibility (Luciani, 2004). Currently, major investments are made to increase the transit alternatives through pipelines (for instance the North stream, South stream and the Nabucco-pipeline). LNG could provide an alternative transport method for gas through pipelines. According to Van der Linde (2007)
, LNG trade will expand, but pipelines remain the mainstay. Compared to pipelines LNG has the advantage that less countries are involved with the transit. Still, LNG requires port facilities. 

Facility dependence

According to Stern (2002), facility dependence concerns gas supplies from particular sources which are vulnerable to possible accidents at key transmission
. Risk associated with facility dependence is a problem for both the domestic network as well for imports. To assume supply, the network should include sufficient capacity in the event of crisis. Strategic security agreements can help achieving this. The issue is that import facilities, be they pipelines or storage, are very expensive to maintain. High capital costs for security stocks are not sustainable in a competitive industry, Constantini and Gracceva (2004)
.Therefore it is very normal that very little storage facilities will be available in order to provide enough supply for the long run in times of crisis
.
Security incidents

Supply disruptions are the classic energy security concern. The liberalization structure transferred the risk more from monopolist to consumers. In a tight market, like the gas market, disruptions could have a major impact and cause huge troubles. Threats could come from a number of different sources. According to Buckland and Fraser (2001), one particularly important form of uncertainty is regulatory or political uncertainty
. This concern is also expressed by Altug (2000)
 and empirically demonstrated in the Russian-Ukrainian gas dispute which had a severe impact on the gas supply of European countries. Gas trade is part of the broader geopolitical game which suggests the need for a strategy to prevent disruption on a political level (Finon and Locatelli 2008)
. 
2.3.6. Diversification
It depends on the country what is important for gas security and how governments seek to enhance this (Muller-Kraenner, 2007)
. Still, many have identified diversification as one of the most important components of energy security, Stokes (2007)
. The literature shows that diversification is good for supply security in the long run. When diversifying, the risk is reduced of excessive dependence on a single import source or transport alternative which can cause extreme negative effects (Koyama, 2004)
. In his paper, Yergin (2006) argues that at least since Churchill the key to energy security has been diversification. The European Commission warned several times that the lack of adequate interconnections and the limits to source switching exist in certain parts of the EU market
. With respect, diversification is not enough. Domestic supply, security margins and market stability are certainly equally important. This thought is reflected in the arguments of Neff (1997)
, who stated that diversification can reduce risks but it cannot reduce the overall market risk. For Verrastro and Ladislaw (2007)
, ensuring supply security requires not only diversity in sources and suppliers, but also good working trade-offs between (foreign) energy policies. Stringer (2008)
 distinguishes between source diversification and supplier diversification. In this study, diversification can take the form of alternative sources of gas supply or alternative means of transporting. In general, when sources and infrastructure are diversified, and the Netherlands should be victim of a disaster or disruption, supply importers will only experience minor disruptions to their total supply (Leiby, 2007)
.
Sources

Relying on a single source for imports is in general more risky than importing from multiple sources, Asia Pacific Energy Research Centre (2000)
. Diversification of sources can put more pressure on suppliers to be reliable or else face the shifting of demand to another source, UN (2008)
. To encourage diversification of sources, imports from a new source should be viewed as a positive move and be free of any security-motivated obligation (Luciani, 2004)
. According to Helm (2002), diversification of supply is as with asset portfolios. Risks are spread in financial markets by diversification which is also by diversifying gas sources. It is argued by Bauen (2006)
 that diversification of sources of supply in combination with improved management, technology innovation and reliance on domestic resources improve the long term energy security. 

Infrastructure

After the gas disruptions in 2006 and 2008, which mainly affected Ukraine and East Europe, one of the main focuses within the energy sector became the securitization of current and future gas supply. An essential instrument to guarantee the supply security is an infrastructure. Koyama (1999)
 argues that the success of diversification is constrained by gas quality, transport distance and infrastructure. The gas supply security is about the ability of the Netherlands to draw on domestic and foreign gas resources that can be transported through pipelines, ports or other transport channels
. Governments should encourage and even stimulate the increase of optionality including required specified sourcing limits and additional slack in the supply chain (Fisk, 2004)
. To realize a reliable and efficient infrastructure a strict and stable regulation framework for network and infrastructure is needed, which is dependent on reliable control. This will increase the power to innovate the infrastructure. 
2.3.7. Summary of the paragraph
Regarding the long term Dutch gas security of supply issue, several important findings can be concluded from the theory. Gas demand is generally not very flexible and appears to be relatively inelastic. The Netherlands is very dependent on the gas revenues. Currently they are facing the financial crisis which significantly raised the debts. This will someway affect investment possibilities because revenues will have to flow to the treasury. Because the gas market is not efficient, there is uncertainty. The prospect theory concludes that the level of security is slightly higher than the strict optimum because individuals place much more weight on outcomes that are certain relative to uncertain. Securitization seeks to answer what to do in the case we are not secured and requires emergency measures from policymakers. One of the key challenges in supply security is creating a framework that allows policymakers to analyze the risk. Five categories of risks possibilities concerning energy supply are proposed; source dependence, import dependence, transit dependence, facility dependence and security incidents. They are all about the capability to reduce dependency and their negative impact. According to the literature, diversification of sources and transport facilities will reduce dependency and improve security of supply. Concluding these sub-issues, it may be gathered that there is a major link with gas policy. This proves how important it is to revise the current Dutch gas policy. Like in the preface structure of this paragraph, the summary is subdivided in five parts. A more extensive summary of these categories is provided below.

Consumption dilemma 

Revenues derived from gas extraction are integrated in the Dutch budget. Total debt increased in 2008 with 34% compared to 2007, while the gas revenues decrease significantly and we are in the deepest recession since the great depression in the 30s. The revenues received from gas extraction go both to the treasury and the FES, which can be translated as consumption now and long term investments. In the coalition agreement 2007 the Dutch administration agreed to use gas revenues for debt reduction. If the gas revenues are used for the treasury and the current gas demand has to be met, the Netherlands should either import more gas and store for the future or explore new fields (Wadden Sea). The researchers Mulder & Zwart doubted the “small field” policy of the government and plead for an increase in current gas production. Following them, the net welfare effect of a production cap is negative. This contradicts the AER report 2005. 

The risk appetite

Literature suggests two main reasons why securitization, by the government, is not always needed. These are different risk appetites among gas customers and the possibility to switch to an alternative fuel. The non-linear probability transformation indicates that individuals place much more weight on outcomes that are certain relative to uncertain. Next the level of security is slightly higher than the strict optimum. So in order to secure gas supply, policymakers should create a system where the level of security is higher that the theoretical optimum, but smaller than the 100 % guarantee because high marginal costs. Furthermore it is shown that diversifying among the import sources could generate extra supply security. 

Securitization theories

Markets are not always rational and do not always safeguards the public obligations. Securitization seeks to answer what to do in the case we are not secured. We can already speak about a need for security when there is no real existent threat, but only a latent one. Securitization actions require emergency measures from policymakers. It leads directly to extraordinary measures which will never be taken if the issue remains in the sphere of normal politics. Hence the success of securitization depends hardly on the creditability and acceptance of the policymakers. 

The risks of security of supply dependence

It is an illusion and a danger to think to assume fully independency. It is one of the key challenges in supply security to create a framework that allows policymakers to analyze the risk. Risk is the probability density function which may be defined for a range of possible outcomes. Five categorization of risks possibilities are propose concerning gas supply; source dependence, import dependence, transit dependence, facility dependence and security incidents. Source dependence is about the capability to minimize the risk of getting out of resources. The import availability increases the supply security, but also the dependency and thus risk. Transit possibilities are through pipelines or LNG shipping and CNG. Risk associated with facility dependence is a problem for both the domestic network as well for imports. Security incidents have become part of the broader geopolitical game. 

Diversification

The literature shows that diversification is good for supply security in the long run. In this study diversification can take the form of alternative sources of gas supply or alternative means of transporting. When diversifying, the risk is reduced that excessive dependence on a single import source or transport alternative can cause extreme negative effects. It cannot reduce the overall market risk.

CHAPTER 3 Methodology
3.1. Preface of the chapter
The aim of this chapter is to describe the methodology employed to answer the research question. Essential for this are the sub-hypotheses. These will be discussed in the theoretical consideration. The research design tends to clarify the methodology by providing a general overview of the research approach. This paragraph is divided in the knowledge claim, conceptual model and approaches to research. The method of data collection describes how information is gathered. 
3.2. Research hypotheses
Literature and current interest underpin the relevance of the research question. In the research question lays the foundation for the entire dissertation. The purpose of this conceptual consideration is to arrive at hypotheses that can be investigated and tested in order to answer the research question. This methodology paragraph is a simple overview of the questions that need to be considered when tackling the subject at hand. As pronounced in the problem formulation the null hypothesis is; 
"The current Dutch gas policy leads to problems in the long term security of supply."

The sub-questions are the variables which are essential to answer the null hypothesis. A distinction is made between the Dutch gas policy issue and the external factors. This will become clear in the research design. The sub-hypotheses are;

Dutch gas policy:

Hypothesis 1: 

“The overabundance of gas led to a short term focus in the past Dutch gas policy”

Hypothesis 2: 

“The Dutch gas policy objectives are too little focused on supply security”

Hypothesis 3: 

“There are insufficient possibilities to guarantee long term supply security in the Netherlands”

Hypothesis 4: 

“The regulations are efficient in order to achieve long term supply security”


External factors:

Market fundamentals

Hypothesis 5: 

“The Dutch gas production is expected to increase”

Hypothesis 6: 

“The Dutch gas consumption is increasing”

Hypothesis 7: 

“The Dutch gas reserves are decreasing”

Hypothesis 8: 

“The Netherlands is becoming more dependent on gas import”

Hypothesis 9: 

“There is no long term gas security problem”

Dependency

Hypothesis 10: 

“The Netherlands is sufficiently independent in their gas supply”

Hypothesis 11: 

“The Netherlands is able to cope with possible disruptions in their gas supply”

3.3. Research design

3.3.1. Knowledge claim
The aim of this section is to embed the thesis analysis theoretically. The distinctions among research designs are particularly important for telling us what types of questions this research project is able to answer (Campbell & Stanley, 1963)
. The research problem affects the choice of one approach over another for the design of the research. Therefore it is important to know which knowledge claims are made. These claims might be called paradigms (Lincoln & Guba, 2000
; Mertens, 1998
) which leads to a method of data collection. Pragmatism is considered here as the major knowledge position (Peirce, 1878)
. The pragmatic method tries to interpret each notion by tracing its respective practical consequences (William, 1975)
. This method implies that belief and theoretical problems are no longer separated from the effect they have in reality. 
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Figure 1: Elements of the research method
3.3.2 Conceptual model
The conceptual model structures the dissertation in order to answer the research question. For this a three-dimensional framework is applied. The framework (chapter 6), which discusses the market strategy, is the dependent variable. Chapter 4 (Dutch policy) and Chapter 5 (External factors) are the independent variables. The basis for this model is Williamson’s framework (Williamson, 1998)
. It will be shown that the initial model from Williamson and the adjusted model differ from each other. Figure 2 illustrates the version of Williamson’s conceptual framework that is applied to the energy market.
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Figure 2: Williamson framework (1998) 
The first level of Williamson’s model represents the energy policy objectives & market reform principles. This part discusses the informal institutions such as broad beliefs, values and norms. It overarches social economic development goals. It relative weights the policy goals and the related objectives such as energy security of supply, employment, environment and policy issues (Correljé & De Vries, 2007)
. In this case an energy-specific objective is the guarantee of the gas supply security. These social economic beliefs and goals nearly do not change over time. In the second level, Williamson placed the rules of the game. In addition to national laws and constructions, more elements of market design are determined on this level. Because the distinctions between the second and third level are not fully convincing, the adjusted model does not enhance the same interpretation of this level which is in line with (Correljé & de Vries, 2007). Following Williamson’s framework the next step after defining the rule of the game is the play of the game. This is where level 3 is about. It discusses the observed process of governance structures. Parts of this are the institutional arrangements like actual regulatory instruments and decisions, contracts and trading practices. The final level covers the market fundamentals and the functioning of it. This level is characterized by the actors with different objectives. Market strategies are chosen and deployed based on the prices, quantities and investment possibilities. The actual behavior is defined by the offered market space and regulations. 
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Figure 3: Conceptual model 
In the adjusted conceptual model, that will be applied in this dissertation and is illustrated by figure 3, the starting position affects its restructuring process (Arentsen & Künneke, 2003)
. Adopting the idea of path dependencies (Liebowitz & Margolis, 1995)
, the “starting point” in this three-dimensional conceptual model is the “informal institution” level. Together with the “policy regimes” and the sub-subject “past policy” it forms the first level of the three dimensions. The second dimension is the “external factors”, which is influenced by the “market fundamentals” and “dependency”. Both dimensions affect the dependent variable “Market strategy”. In this model, policy objectives do influence the policy arrangements in the form of (market) regulations. Therefore the first level reflects the distinction between “informal institutions” and “policy regimes”. To create a better notion of current policy objectives and regimes, it is essential to notify past policy measures. Previous policy decisions influence today’s regulatory decisions. This section will help constructing a critical view towards the objectives, regulations and performances. The distinction between “informal institution” and “policy regimes” includes the objectives to ensure the prevalence of increasing economic efficiency and ensuring investments in order to guarantee security of supply. The “policy regimes” is about what is going on. This is sub-divided in, for instance, supply facilities, transport facilities, market regulation, gas balance regulations and incentive regulations. These regimes are especially influenced by overall economic performances, strategies and external effects, which is the second section of the three dimensional model. This variable, the external factors, is borrowed from the structure-conduct performance paradigm. The conceptual model is grounded on these theoretical and numerical assumptions that ex ante structured the market reforms. The impact of these external factors is influenced by the “market fundamentals” and the supply “dependency”. The market fundamentals encompass gas reserves, production, consumption and trade. Hence, these external factors influence the level of economic growth and development, institutional stability and the long term gas supply security. The third and last level is the “market strategy”. This strategy framework enables to identify the relevant variables and their relations (Groenewegen & Künneke, 2005)
. 
3.3.3 Approaches to research
This section will try to develop the conceptual framework to a more comprehensive and explanatory model by applying the research approaches. The “mixed method”, which is the most suitable part of both the quantitative approach and the qualitative approach, will be used as research method. This method is known as the third major research paradigm (Cresswell, 2009)
. It is formally defined here and by (Tashakkori & Teddlie 2003) as “the class of research where quantitative and qualitative research methods and approaches are combined into a single study”. Whereas quantitative research seeks to validate a theory by conducting an experiment and analyzing the results numerically, qualitative research seeks to arrive at a theory that explains the behavior observed (Lowhorn, 2007)
. In this way, it can be said that quantitative research is more deductive and qualitative research is more inductive (Trochim, 2000)
. Quantitative approach collects data on predetermined instruments that yield statistical data. Qualitative approach is one in which knowledge claims are primarily based on constructivist perspectives. Qualitative research describes an event in its natural setting (Abusabha & Woelfel, 2003)
. The mixed method approach was originally an outgrowth of the ‘‘triangulation of methods’’ movement and has developed as a pragmatic approach to bridge the schism between qualitative and quantitative methods (Onwuegbuzie & Leech, 2004)
. The goal of mixed methods research is not to replace either of these approaches but rather to draw from the strengths and minimize the weaknesses of both in single research studies (Dunning et all, 2008)
. Tashakkori & Teddlie (2003)
 identify three reasons where the utility of mixed methods research may be superior to single approach designs, namely:

1) Mixed methods research can answer research questions that other methodologies cannot;

2) Mixed methods research provides better (stronger) inferences

3) Mixed methods provide the opportunity for presenting a greater diversity of divergent views

An important consideration when using a mixed methods approach is the way in which the qualitative and quantitative methods are combined (Brannen, 1992)
. In this research the three-dimensional studies are considered as separated but linked, and can be performed simultaneously or consecutively. The processes are linked in a later stage in the research process, the framework, and then integrated to formulate the final outcomes. The first dimension, policy, is characterized qualitative. Within the second dimension, external factors, market fundamentals are statistical values and dependency has a qualitative nature. The framework mixes those elements. The operationalised part of the research design is described in the next paragraph “data collection”. 
3.4. Data collection
Data collection involves systematically gathering information and recording it in such a way that it can be preserved and analyzed. Good data collection addresses the research question and involves collecting relevant data in a consistent way that adds to the body of knowledge. The data collection procedure needs to fit the type of mixed methods design in the study (Creswell, 2005)
. It is essential to choose the right medium that can provide the best information. Broadly speaking the domain “data collection” contains all activities (including monitoring) that are required to obtain (none) - statistical data from external suppliers such as respondents, databases, heads, papers comments, etc (Paulussen, Renssen, Wings, 2009)
. The statistical data, more known as the quantitative data, can be considered as data that describe the real-world objects. Such an objective may be a gas production or export amount. Besides the statistical data it is also important to accompany a statistical data-item with some quality measures, the so-called quality data (Axinn & Pearce, 2006)
. Together with the quality data it should be possible to make statistical inferences about the real world (Renssen & Delden, 2009)
.

Statistical data

There is a number of different research methods for collecting statistical data. One example of such a method is the McKelvey box which will be discussed in the paragraph “market fundamentals”. In this section, the numerical values coming from TNO and the CBS are used to define the gas demand, supply, production, consumption, recourses, import & export. In their statistical data collection, CBS make use of administrative sources such as from energy companies or other statistics surveys (written, digital and telephone).

Qualitative data

Qualitative data is subjective and normally presented in the form of words. Qualitative techniques are particularly good at gaining sense into the processes and events that lead up to the observed variation and have the key advantage of providing unexpected insights (Hoff & Witt, 2000)
. This dissertation makes use of (news) papers, books, websites, memos, transcripts of conversations and annual reports. In order to improve the credibility the results of the qualitative research are organized and referred as follows; Name author/institution, press date, title, in which form (paper, book, interview). 
3.5. Summary of the chapter
In the methodology chapter it has became clear which method is used to answer the research question. First, from conceptual consideration 11 sub-hypotheses were formulated. These are divided over the “Dutch policy” part (chapter 4) and the “External factors” (chapter 5). The Research design provides an overview of the research approach. From the knowledge claim it follows that a pragmatic position is taken. In the conceptual model the structure of the dissertation becomes clear. Based on a framework from Williamson an adjusted three-dimensional model is created. The model can be applied for policy issues in a dynamic market structure. Together with “policy regimes” and “past policy”, “informal institution” forms the first level. The second dimension is expressed as the “external factors”, which is influenced by the “market fundamentals” and “dependency”. The third and last level is the “market strategy” (chapter 6) which contains a strategic framework to classify the performances. The research approach made it clear why the “Mixed-method” will be used to gather the data. The goal of mixed methods research is not to replace either the qualitative or quantitative approaches but rather to draw from the strengths and minimize the weaknesses of both in single research studies. The data collection procedure fits the type of mixed methods design by using statistical data from CBS and TNO for the quantitative part and (news) papers, books, websites, memos, transcripts of conversations and annual reports for the qualitative data. 

CHAPTER 4 Dutch policy

4.1. Preface of the chapter
This chapter reviews Dutch energy policy regarding the gas securitization. In order to answer the research question it is essential to know to which extent the Dutch gas policy is focused on supply security. What are the objectives and policy regimes? The history of the Dutch gas policy, including the role of the state in the industry, is briefly described. In the paragraph “informal institution”, the main policy objectives will be discussed. Policy objectives do influence the policy arrangements in the form of (market) regulations. What is the Dutch government doing to realize long term supply security? It will become clear which relation gas revenues have with the regular government budget. As a finite source of income, gas revenues will have to be replaced by other sources of income. This raises questions about the sustainability of the government budget and whether the current system is efficient and tenable. The following four hypotheses are tested: 

Dutch gas policy:

Hypothesis 1: 

“The overabundance of gas led to a short term focus in the past Dutch gas policy”

Hypothesis 2: 

“The Dutch gas policy objectives are too little focused on supply security”

Hypothesis 3: 

“There are no sufficient possibilities to guarantee long term supply security in the Netherlands”

Hypothesis 4: 

“The regulations are efficient in order to achieve long term supply security”

4.2. Past policy regimes

Hypothesis 1: 

“The overabundance of gas led to a short term focus in the past Dutch gas policy”

More than forty years ago, in 1962, the Dutch government was responsible for selling a significant part of the discovered Groningen gas to the foreign countries. The general thought that “Technology has no limits” was one of the most important assumptions for the responsible policymakers to belief that nuclear energy was the future. Former minister at those days, Andriesen, was convinced that there would be no demand for gas in the year 2000. He launched the plan to extract all gasses within 40 years
. In addition, oil prices rose which resulted in an increase of the gas value. In the 70s the sentiments start changing. Suddenly, gas was seen as the cleanest fuel and much more sustainable. As a result of all these developments, the policy of the Dutch government switched from selling as much gas as quickly as possible to energy conservation (Nienhuis & Steringa, 1997)
. Partly because of the social resistance against nuclear energy and mainly to save the large Slochteren field, the Dutch government promoted the exploration of the marginal fields. This resulted in the “small field” policy which was introduced in 1974. Inducement for this was the shortcoming of fuels in the big cities, which resulted in an import increase of expensive coals
. In the third “Energynota” of 1986 the Dutch government policy aims to stimulate the efficiency, sustainability and the supply security. It was a reaction to the nuclear disaster of Tsjernobyl in 1986. From 1996 on, strategic reserves were withhold. The reason for this was not an environmental consideration, but lies in the future uncertainty. Contrary to the 70s where the energy problem was related to scarcity, nowadays the geopolitical aspect is much more important
. The market liberalization led to a shift of risks. However, because global gas reserves are increasingly in the hands of a limited group of countries, a required minimum of security is needed. Not only domestic reserves could provide this, but also by utilizing contractual instruments (Luciani, 2004)
. Nowadays GasUnie tries to extent their long term contracts that expire in 2010 with gas distribution companies in Europe. A careful and well thought policy is necessary. Back to the 60s Italy wanted to buy gas from the Soviet Union. But pressure from the NATO forced the Netherlands to deliver Italy gas for the minimum price. This was also the case for Germany, France and Belgium later on. In 1974, in the oil crisis, it became clear that the choice for those long term contracts (25 years or more) was a blunder
. 

Furthermore the Netherlands has never had the sensible thoughts to put the gas revenues apart, outside the regular government budget. Countries like Norway, China and Russia created a “Sovereign Wealth Fund” to preserve national wealth and to protect the domestic economy against strong fluctuations in their gas revenues. We can learn from the Dutch policymakers in the 19th century. Extraordinary revenues were used for infrastructural constructions. Now the Netherlands has enormous troubles with their social system, which could have been avoided. The billion euro’s of revenues have led to unruly behavior. According to the opinion of Banning (2009)
, which conducted research on the effects of the gas revenues on the policy decision making, gas revenues financed the “poldermodel”
. The money was used as lubricant oil to keep employers and employees friendly to each other. The responsible policymakers of that time admit their shortsightedness. Westerterp, minister for traffic and water in (1973-1977) pronounced that gas revenues led to extraordinary expenses. At the moment the budget was almost ready in 1974, prime-minister “Joop den Uyl” added 590 million euro more to grants for the common citizen, which was accorded by Wim Duisenberg, the former minister for financial affairs in those days
. According to most entrepreneurs a strong and innovative country could have been created with the gas revenues. Still the opportunity exists. However, no time has to be wasted. 

The above described findings indicate that the first hypothesis “The overabundance of gas led to a short term focus in the past Dutch gas policy” is true. Policymakers did not know what to do with this new “goldmine” in the 60s and 70s and admit this. They believed that nuclear energy was the future and sold large amounts of gas to foreign countries against low prices. Instead of putting the gas revenues aside they were used for budgetary (short term) expenditures. 

4.3. Informal institution: objectives & principles

Hypothesis 2: 

“The Dutch gas policy objectives are too little focused on supply security”

The unpredictability of the energy and gas future has everything to do with uncertain factors as globalization, new technology and the policymakers that are in charge. This variety of scenarios ensures several options to achieve the policy targets. Yet it also brings uncertainty how to accomplish this optimally. According to the literature it is value increasing to hold the option instead of exercising it. Past and current policy objectives do influence the policy arrangements in the form of regulations. For this reason this paragraph provides an overview of the most important objectives and principles within the Dutch gas policy. Both IEA and the European Union come to the conclusion that security of supply questions for gas are best left to national governments as there is not yet a truly international market and because industry so far managed to keep the system going (IEA, 2004)
. The Dutch government, however, realizes that gas markets are quickly becoming more international. Arguments for this are: the continuous integration of the energy system into a single European market, the shorter period of long term gas contracts (Petrash, 2006)
, global gas trade increases and forecast which prognoses 70% more gas trade in LNG in 2030 (IEA, 2004)
. The overall goal of the Dutch gas policy is to maintain the current activities to extract for 15 more years. To achieve supply security the government wants a sustainable energy household, which is reliable and effective. See figure 4 for the illustration. 
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Figure 4: Dutch gas policy

The Dutch ministry of economic affairs (2008)
 follows three main strategies to optimize the supply security of gas conditions while staying independent;

1) Promoting an efficient, transparent, good working global, national and European gas market to achieve a stable investment climate.

2) Stimulating the diversification (Infrastructure, “small field” policy, storage facilities)

3) Ameliorating the relations with the relevant countries.

Measurements to achieve these three strategy points can be found in removing bottlenecks in the regulation, more efficient procedures for permission grants, continuation of the “small field” policy and amelioration of the information provision. For a better understanding the three targets are explained below;
Efficient market

The basis for a reliable and efficient supply security is located in a good functioning market with a stable investment climate. With efficiency both strategic and dynamic efficiency are meant. Strategic efficiency is keeping the marginal cost as low as possible. Dynamic efficiency is keeping the cost low on a structural basis for the long term. This can ensure the purchasing power which is important for companies and consumers. According to the Dutch report, competition is necessary for an efficient market. A market with relatively small suppliers and purchasers is not optimal for the supply security and can lead to insufficient major investments. This is in line with the AER report, but contradicts the view of Mulder & Zwart (2006). According to them, decreasing the amount of powers results in a better competition and price forming. 

Diversification

An essential instrument to guarantee supply security is the diversification of the gas sources and infrastructure. Literature shows that diversification is good for supply security in the long run because this reduces the dependence risk on a single import source or transport alternative. From 2020, flexible gas production from the Groningen field will be more difficult. The “small field” policy is set to optimize the gas reserves and to ameliorate the balance system by saving gas from the Groningen field for future consumption and altering a production cap. In this system, producers have the security that supply surpluses will be purchased for a reasonable price
. Thanks to the Groningen field the accumulated gas revenues are approximately 200 billion euro. Over the last decades, gas revenues were allocated to infrastructural projects, employment and social security. In practice, gas revenues are included directly in the Dutch budget, while a part is reserved for investment via the Economic Structure Reinforcement Fund (Fonds Economische Structuurversterking). This fund (FES) was created in 1995 with the goal to improve the economic structure in the Netherlands with the extra gas revenues. The administration is led by the Dutch ministry of Economic affairs. A point of criticism is that revenues are spent directly and not reserved for future generations in a long term investment fund. I will discuss this point later on, in the paragraph `market regulations`. Within the diversification of sources, extraction from gas in protected areas becomes more plausible. The Dutch administration therefore believes that, based on the scientific information, the doubt whether gas extraction negatively affects the protected area is removed. These areas are characterized by their important ecological values. More than one third of the discovered resources lie under a protected area. 

The second opportunity to diversify can be found in the infrastructure. Russia is an essential and reliable partner in the Dutch gas supply
. Nevertheless, the Dutch government strives for a better completion of her gas supply. Therefore, different pipeline and LNG terminals projects are undertaken. Besides simplifying the balance system and a strong infrastructure, gas storage facilities are very important. Because of its geological and geographical position, the Netherlands is a prominent location for gas storage facilities. Furthermore, the Netherlands follows the view of Verrastro and Ladislaw (2007)
. According to them, ensuring supply security requires not only diversity in sources and suppliers, but also good working trade-offs between foreign energy policies.

Ameliorating the relations
Energy sources are used for international political games, which contributes to an increasing tension and uncertainty. The EU tries to obtain a collective extern-EU policy on gas securitization. Unfortunately, because of different concerns and priorities, EU members often choose their own direction. The Dutch government pays attention to supply security within the NATO as broad security organization. An example is the protection of the infrastructure and the preparation against terrorist attacks by sharing information and discussing the energy safety within the partner countries. In the “Pentalateral” platform, neighbour countries work together to take away barriers and advance the supply security
. The Netherlands maintains good political relations with the energy producing countries. Four countries are selected as priority countries to obtain a better focused: Russia, Kazakhstan, Algeria and Saudi-Arabia. Through years of experience the Netherlands have accumulated vast knowledge and expertise in the field of gas, and profit from solid business structures. Equally importantly, they have developed a burning ambition to help shape the future European gas market
. The development of the Netherlands as the major gas supplier in North-West Europe is based on the own gas production and gas supply from Norway, Russia and LNG from other countries. The statement for ameliorating the relation can also be found in the export possibilities. In order to increase gas trades in the Netherlands and to improve the possibilities to export surpluses from the “small field” policy, a well maintained relation is very important. 

Gas-hub

The coming years the Dutch administration will pay extra attention to the supply security. On the one hand because gas reserves are decreasing and on the other hand because it has the potential to become the European North-West gas-hub. Creating a substantial gas-hub is one of the underlying goal and icons of the Dutch administration. This can contribute to the securitization of gas supply and improving the Dutch competition position. The gas-hub is a physical gas infrastructure with all (inter)national activities and knowledge. This can be compared with the port of Rotterdam and airport Schiphol. The gas-hub is good for the supply security because an open and good functioning gas market is attractive for gas producers worldwide. The Dutch economy can benefit through increase in value in the services sector like transport, storage and quality conversion companies. 

Policy objectives & supply security

When focusing on the second hypothesis and taking into account that the supply security both concerns the capability and the reliability of gas supply against reasonable prices, this hypotheses can be rejected. The Dutch gas policy objectives are focused on supply security. To achieve this, the government introduced three pillars which are sustainability, efficiency and reliability. This is reflected in the strategies which try to improve the efficiency, diversification and ameliorating the foreign relations. Moreover, the ambitions of the Dutch administration go a step further and attempt to create the main gas-hub of North-West Europe, which should improve the supply security even more. 
4.4. Policy regimes

4.4.1. Facility regimes

Hypothesis 3: 

“There are insufficient possibilities to guarantee long term supply security in the Netherlands”

The main driver for building the Dutch gas infrastructure as it exists today has been the discovery of the huge Groningen gas field. This paragraph describes the implemented policy and which investments are undertaken regarding the gas infrastructure. Especially the topic gas-hub will be tackled. Furthermore, the infrastructure for transport facilities like pipelines and LNG and storage facilities will be discussed. 
4.4.1.1. Gas-hub

In order to ensuring sufficient gas supply, the Dutch administration is facing a major challenge to become the European North-West gas-hub. Its extensive cross-border gas connections, positioned next to the two largest gas importers of Europe (Germany and the UK), the quality spread, the wide possibility to store gas and a liberal gas market make the Netherlands ideally placed to act as a gas-hub for (seasonal) gas flows across Northern Europe
. Within the energy report 2008, the gas-hub is seen as one of the main pillars of the Dutch energy policy. As gas-hub, the Netherlands is administrator, trader and transistor of gas in North-West Europe. This provides revenues (transit and premiums) and increases the employment and the supply security. For supply security reasons a new “gas regulation” is published. This policy rule provides the opportunity for extra investments in the gas-hubs
. Gas traders and suppliers in Europe increasingly use the Dutch gas trading platform TTF (Title Transfer Facility) to trade their gas. The TTF, operated by Gas Transport Services B.V. (GTS), experienced substantial growth in 2008. The TTF has now outstripped the other gas-hubs on the European continent both in terms of physically supplied volume and trading volume. The growth figures show that the Netherlands are developing excellently as a European trading point and that the country is becoming more and more attractive to gas traders and suppliers
.
4.4.1.2. Transport facilities
LNG terminals

The degree of alternative options defines the security of the supply. Besides the traditional pipeline network, Liquid Natural Gas (LNG) offers the possibility to transport gas on a bigger scale and over a longer distance (Egenhofer et al., 2004)
. LNG provides important diversity of gas supply sources for the Netherlands, since it provides a way of transporting gas economically and over sea
. A Dutch gas market with a larger share of LNG imports increases the diversification, competition and security of supplies. In case of disruptions or in the event of a crisis it could effectively be integrated
. For transport over 1500 kilometers LNG becomes interesting. Compared to the pipeline transport, LNG is a better choice when the distance is over 4000 kilometers
. The share of LNG in trade will grow from 30% now to 50% in 2030 assuming further cost reductions
. According to former CEO of Shell, Jeroen van der Veer, most LNG will still be sold under long-term contracts because of the need to underpin highly capital-intensive projects and provide security for customers
. A strong confidence between governments is necessary since they provide access to resources and stable fiscal and legal frameworks. Environmental taxes, trade in CO2, technological developments and changes in the regulation all have impact on the position of LNG as energy resource in the future. 
The Dutch General Energy Counsel, an advisory part of the Dutch administration, pleaded in 2005 for the realization of LNG terminals in for instance Rotterdam. For this purpose a number of LNG receiving stations are under construction. There is even a plan for a floating degasification unit in front of the Dutch coast, which can be connected to the existing offshore pipeline network. In 2008 the official start of the “Gate terminal” on the “Maasvlakte” in Rotterdam took place. This initiative from GasUnie and Koninklijke Vopak N.V. (Vopak) is planned to be in operation in 2011
. The function of the terminal is to receive LNG from the tankers, to store the liquid substance, to evaporate the LNG to gas, and to transit the gas to the transport network for the Dutch and North-West European market
. In order to give an important contribution to the attraction of foreign resources and to increase the supply security, this terminal has the “open” status which means that it is an independent LNG import terminal. 

Pipelines

A pipeline network could have economical, technical and environmental advantages over other means of transport
. In order to strengthen its unique position as European North-West Gas-hub, the Netherlands extends their pipeline network. The presence of an existing pipeline network in combination with the “small field policy” is an important reason for the success of supply independency. A few advantages of pipelines are: the rapid transport possibilities, the relatively safe transport, the little space (underground) pipelines take, pipelines reduce the load on road and rail traffic and the most important for the Netherlands: they reinforce the economic position of harbor and industrial areas. GasUnie Trade & Supply (GTS)
 manage, maintain and adjust (renovation and new construction of) the Dutch gas transport system. The system encompasses export stations, blending stations, compressor stations and delivery stations
. With 12,000 kilometers (km) pipelines, it owns and operates one of the largest gas pipeline grids in Europe
. Of this 12,000 km, 6,000 km are main transport pipelines and 6,000 km are regional transport pipelines. Almost every inhabitant has excess to this network, which is unique in the world. There is no country with more kilometers pipeline per habitant than the Netherlands
. Following the results of the integrated research of GTS and GasUnie Deutschland, a doubling of the Dutch pipeline network is needed to prevent a disability in the future
. Unfortunately, the pipeline transmission is capital-intensive and allows little flexibility in the choice of buyers and sellers. Other disadvantages are limitation to move or modify the pipelines, the inflexibility of the transport route and the vulnerability to disruptions by third parties. 

The desire to expand comes from the increasing demand in transport capacity, not only for the domestic market, but also for transit. The major subsea pipeline under the Channel permits the United Kingdom to transport gas from the Netherlands and vice versa. This project was completed at the end of 2006 and helps out the increasing consumption in England that is associated with a decreasing own production. Furthermore, the Dutch administration dear the creation of a North stream pipeline and the Southern corridor that tends to diversify the supply of Russian gas and is a contribution to the supply security. In order to use the Russian supply of gas better, the new channel “Nord stream” will operate in 2011, which sets a new benchmark in EU-Russia cooperation
. The Nord Stream gas pipeline is a route from the Baltic coast near Vyborg to Germany’s Baltic coast in the vicinity of Greifswald. There are no transit countries, which enables to reduce Russian gas transmission costs and exclude any possible political risks
. Compared to onshore pipelines, offshore will have less impact on the environment, will be less costly to operate and is saver.  As a result of negotiations, Nord Stream AG shareholdings are now split in the following way: Gazprom 51 percent, Wintershall Holding and E.ON AG 20 percent each and N.V. Nederlandse GasUnie 9 percent. The only regions with rich gas reserves, and which is not yet connected with the European markets via pipeline, are the Caspian Region, Middle East and Egypt.

The Nabucco pipeline is a major project in order to be less dependent on Russian gas supply. This 3,300 km pipeline project is not supported by the Kremlin. It should supply Europe with gas in 2014. This network connects the Caspian region, Middle East and Egypt via Turkey, Bulgaria, Romania, Hungary with Austria and further on with the Central and Western European gas markets
. The goal is to link Iran and Iraq on this network in the future. Botas AS, Bulgarian Energy holding EAD, MOL plc, OMV Gas & Power gmbh, RWE AG and Transgaz S.A. are the shareholders and hold an equal share of 16,67% in Nabucco Gas Pipeline International GmbH. The South stream is seen as the rival pipeline network to the Nabucco pipeline. Some experts claim that the South Stream pipeline is a political project to counter Nabucco and to expand Russian presence in the region
. They attempt to interfere with EU plans to set up a foreign energy policy. There are some doubts about the feasibility of this project, since it may cost twice as much as Nabucco, which is expected to cost €7.9 billion
. 
4.4.1.3. Storage facilities

Gas is the most readily available fossil fuel because it can be stored indefinitely. The “natural” mismatch between supply and demand can be captured by storage facilities
. Therefore, gas storage facilities are indispensable in the gas infrastructure. The exploration, production, and transportation of natural gas take time. Often, when gas reaches its destination, it is not always needed immediately, so it is stored underground in large storage reservoirs strategically
. Traditionally, gas storage facilities have the power to meet the higher demand during the winter and store excess supply during the summer. However, the stored gas can also act as insurance in cases of disasters, supply disruptions or unexpected increase in the demand of consumers. Based on the assumption that the Groningen field is not longer able to act as a swing field in 2030 it is very important to invest in gas storage facilities in order to meet the peak demand and to improve the supply security
. The favorable geological and geographical position makes the Netherlands an ideal location for gas storage facilities. Not only to response to the domestic demand but also in order to be the North-West gas–hub of Europe
. There are three types of underground storage: depleted reservoirs, aquifers, and salt caverns. Depleted gas reservoirs are the most common type of gas storage. They have already been tapped of their recoverable natural gas and just need to be filled again. Depleted gas reservoirs are the most economical and easiest to develop, operate and maintain. Currently the Netherlands disposes over three underground storage facilities; Norg, Grijpskerk en Alkmaar. A fourth underground salt cavern is under construction in Zuidwending (Groningen) and should be in operation in 2011
. 
4.4.2. Regulatory regimes

Hypothesis 4: 

“The regulations are efficient in order to achieve long term supply security”

Regulatory regime is defined as the bundle of institutional arrangements. These institutional arrangements are mainly implemented on a national level in anticipation of meeting obligations imposed by the European Gas Directives (Haase, 2008)
. This paragraph describes the market regulations, the task of the “Energiekamer” and suggest reforms in order to decrease the gap between policy objectives and regulations. The “small field” policy will be explained in short, to continue with the Economic Structure Reinforcement Fund (FES) which is described in the incentive regulation paragraph. Hereby, critics and suggestions are given which answers the fourth hypothesis. 
4.4.2.1. Market regulations
The Dutch gas market is regulated under the Natural Gas Act. The Office of Energy Regulations “Energiekamer” is the Dutch institution committed to make energy markets work as effective as possible by implementing various regulatory instruments. It is an active participant in the Council for European Regulators (CEER), the European Regulatory Group for Electricity and Gas, and the Madrid Forum for gas. Their task is to safeguard access to networks, maintaining sufficient transparency (access to essential information) and protecting consumers against potential malpractices resulting from the (inherent) dominant position of providers
. They approve investments in network infrastructure on an ex post basis.  

According to the “Energiekamer”, the regulations are too much focused on the short term efficiency and not on the long term supply security. Investments in a reliable infrastructure are costly and often a reason to save money in favor of short term revenues. Network companies are “financeable”
 and do have enough money.  Hence, developments like the increasing awareness of gas as a sustainable energy, the relative import increase and the creation of a transit market (see chapter 5) question whether the current regulation framework is still meeting the objectives. Investments in the market and infrastructure are needed to achieve the efficiency, reliable and sustainable targets.  The investment climate is characterized by uncertainty and mistrust. Therefore, policymakers should create clear guidelines. 

Where ex-post regulation still creates uncertainty, because of the costs and risk it can also lead to a delay or even cancellation of an investment project while it could have give huge social revenues. Ex-ante regulation shifts the uncertainty and risk to the government and taxpayers which contributes to the investment climate. The current regulatory framework, that is ex-post based, does not seem to fit with the Dutch administration objectives that want to invest heavily in infrastructure and create an efficient and reliable gas market. Regulations that are ex-ante seem to meet these requirements. Therefore, more research is needed on this topic. 
4.4.2.2. Gas balance regulations
To improve the long term supply security the Netherlands introduced the “small field policy” in 1974. Since the oil crisis of 1973, the government decided to use the Groningen field as a swing field to explore and develop as many small fields as possible
. As instrument for this, GasTerra is obligated to purchase the gas surplus from the smaller fields against reasonable prices. Yet extraction companies are not bounded to sell to GasTerra. This reduces the investment risk. The “small field” policy has not directly led to an increase in the gas reserves, but has ameliorated the amount. Unfortunately, the production from the smaller fields is decreasing rapidly which means that the Netherlands will become more and more dependent on the Groningen field. Additionally, the production is not compensated by an increase in the gas reserves or discovery of new commercial resources. Since 2006 the “small field” policy intends to save gas from the Groningen field for future consumption by altering a production cap. The Groningen gas production has a cap until 2015. For example, in 2008 the Dutch gas production was 80 billion m3, from which 43.5 billion m3 is coming from Groningen and 36.5 m3 from the smaller fields. Since 2003 regulation makes it possible to exploit “stranded fields”. These are the discovered fields which are not developed yet. There are four possibilities in case a production company has a license but still does not make use of it. The license could be drawn back, the company could decide to exploit the gas field on the short run, to sell it to another company or the company could give the license back. This helps the production process when certain companies are not able to produce and other does not have the rights. It improves the supply security. In addition, the development of offshore extraction is very important. The NAM is authorized to extract from the Wadden Sea since 2007
. New technology makes it possible to optimize the offshore extraction. 
4.4.2.3. Incentive regulations
The literature shows that incentive regulation without complementary policy leads to bad quality. Several incentives in order to improve long term supply security are already discussed. This paragraph pays special attention to the Economic Structure Reinforcement Fund (Fonds Economische Structuurversterking) (FES), which is the Dutch investment fund that allocates the gas revenues. In 1995 the FES was created, and yearly 42.5 percent of the gas revenues flew to this fund. In practice, gas revenues are included directly in the Dutch budget, while a part is reserved for investment via the FES. According to the academic literature, only the permanent return on gas wealth should be included as income on the annual government budget. This would prevent deterioration in net wealth, and provide the budget with a stable source of income from which future generations can also benefit (Schotten & Wierts, 2008)
. Critisism on the FES concerns two subjects: the organisation and the projects
:
Organisation:

The organisation of the FES is not optimally regulated (REA, 2006)
. Gas revenues are very volatile and using these revenues immediately can lead to volatile budgetary spending and a less than optimal distribution. According to the literature this is a problem of optimization of inter-temporal consumption allocation. This refers to the consumption dilemma where on the one hand it is desirable to preserve wealth by using gas revenues for investment in the Dutch gas market. On the other it is needed for debt reduction and for many other urgent items that are integrated in the Dutch budget. What we can learn from the past is that selling as much gas as possible and not investing it in the necessary facilities can create huge opportunity losses and has negative effects. In the 70s, when the gas price was linked to the oil price, gas revenues rapidly increased and significantly contributed to the Dutch budget. In 1985, the entire budget was for 16 percent dependent on gas revenues. Unfortunately, the government used it to finance current expenditure. A huge gap in the budget was created at the moment gas revenues decreased. This phenomenon is known as the `Dutch disease`. Currently there is a threat that we will face the same problem. A few years ago the Netherlands knew an ascending conjuncture. In this face, structural problems seemed to have disappeared into thin air as well. This resulted in a lack to reform. Many tax reductions were proposed by the last administration.  

It was until 2007 that higher gas revenues would directly flow to the FES. In conformity with the Coalition Agreement (2007), regulation changed and fluctuation flew to the regular government budget and will be treated as fluctuations in the non-FES part of the natural gas revenues. However, for the 2008 FES budget, no stable source of income was yet included, so that the expenditures actually determine what part of the gas revenues is allocated. As a result, the FES revenues are no longer fixed but variable which raises the question whether the policy objectives are in line with the regulations. This approach does not optimally create an efficient investment climate. It also shows that the use of gas revenues is not only determined by the system’s rules, but also by the political considerations of the moment. There is also a threat that revenues will be used for structural policy, because the budget system includes natural gas revenues fully in the budget margin. This leads to criticism such as formulated by VNO-NCW chairman Wientjes (2008)
: “Our natural gas revenues are still largely dissipated through consumption, by using these revenues to finance the current government budget”. Government expenditure should not be linked to the gas revenues and gas revenues should be saved for future generations. Currently the budget is linked to these variable revenues which promote pro-cyclicality and inflation. The Dutch policy of last three administrations was procyclical which has enforced the conjuncture fluctuations. With the current crisis and the current budget system, this provides enormous troubles. An integral, transparent, structural evaluation of the government revenues and expenditures is missing.

Projects:

Even more concerning is the administration of the FES. The FES can be seen as a redistribution fund that complements ministry budgets. This money has been used in the past to finance projects of which it is unknown whether they are profitable, projects that have nothing to do with the gas infrastructure and projects that also could have been financed through the government budget. Beside a clear distinction between main and side issues also clarity is missing. Experience teaches us that such projects, like the `Betuwelijn` are costly and difficult to discontinue. The “Centraal Planbureau” concluded in 2006 that significantly more investment projects contributed insufficiently to the social welfare, which is very alarming
. The actual project expenditures are substantiated and published in the annual reports of the regarding institution. Once again, this ex-post regulation is not advantageous for the transparency. Accordingly monitoring is maladjusted.
Creation of a new fund:

The hypothesis four “the regulations are efficient in order to achieve long term supply security”, can be rejected. This paragraph made clear that the ex-post regulation is less efficient than the ex-ante regulation in order to achieve long term supply security and improve gas infrastructural investment opportunities. With the current FES structure, long term supply security is not assured. The policy is too much short term focused. The Dutch budget is heavily dependent on the conjuncture. Based on this it, can be concluded that the regulations are not optimally efficient in order to achieve long term supply security”
For the sake of investment possibilities in the future a new structure has to be created. Gas revenues have to stay at the core and should not be distributed to all kinds of ministries. Furthermore, the variable amount of gas revenues, due to higher oil and gas prices, should not be used for consuming related expenditures. It is about significant amounts of money, therefore monitoring should be efficient and testable. A separated “Sovereign Wealth Fund” must be created. Gas revenues should flow to this fund for a fixed amount, the government budget and to a fund only meant for gas infrastructural projects in order to guarantee supply security. Simultaneously future generations will benefit, the Dutch budget will be less dependent on the tendency of the market and the goal to create a gas-hub will become more plausible. In order to respond to the coalition agreements from 2007 excessive gas revenues should either be used to reduce the existing debt and flow to the SWF as well. The decision making and adjudication should be taken by an independent commission to avoid political influences as much as possible. This will improve the long term policy. When investing in gas infrastructural projects, goals and results must be measurable whether they are sufficiently profitable. This must be reviewed regularly by an external institution, such as the audit department of the CPB, in the Netherlands known as the “Algmene rekenkamer of the CPB”. 
4.5. Summary of the chapter
This chapter has shown that the current Dutch gas policy leads to problems in the long term security of supply. Objectives and regulations are not fully in line with each other. Although the policy objectives are clear and achieve long term supply security, major struggles can be found in the market regulations and the composition of the Economic Structure Reinforcement Fund (FES). 

The paragraph about the “past policy regimes” makes it clear that the overabundance of gas led to a short term focus in the past Dutch gas policy. Instead of putting the gas revenues aside, they were used for budgetary short term expenditures. Until the third “Energynota” in 1986 gas policymakers did not care about long term supply security. Because of future uncertainty they became more aware this threat. It resulted in the “small field” policy and the creation of the FES in 1995.
Policy objectives concerning the supply security focus on sustainability, reliability and efficiency. Three strategies try to achieve this; efficiency should be accomplished through promoting a transparent, good working global, national and European gas market to achieve a stable investment climate. In addition, diversification is stimulated through source diversification by creating a gas-hub, investing in the infrastructure, or constructing storage facilities and the “small field” policy. Beside this the Dutch administration tries to ameliorate the relations with the relevant trading countries. So the Dutch gas policy objectives are focused on supply security. Moreover, the ambitions of the Dutch administration go a step further. They attempt to become the main European North-West gas-hub, which should improve the supply security even more.
However, the regulation does not seem to fit with the Dutch administration objectives that want to invest heavily in infrastructure and create an efficient and reliable gas market. This is made clear in the paragraph “regulatory regimes”. Current ex-post regulation is less efficient than the proposed ex-ante regulation in order to achieve long term supply security and improve gas infrastructural investment opportunities. Ex-post regulation can lead to a delay or even cancellation of an investment project while it could have given huge social revenues. Furthermore, gas revenues flow both to the government budget and to the FES. Unfortunately critisism on the FES can be found in two perspectives; the organisation and the projects. There is a threat of the “Dutch disease”. Gas revenues are still largely dissipated through consumption, by using these revenues to finance the current government budget. The Dutch policy is pro-cyclical orientated and thus sensitive for the current financial crisis. Government expenditure should not be linked to variable gas revenues and gas revenues should be saved for future generations. An integral, transparent, structural evaluation of the government revenues and expenditures is missing. Therefore, a separated “Sovereign Wealth Fund” must be created. Gas revenues should either flow for a fixed amount to this fund and the government budget. The additional revenues should only be used for gas infrastructural projects. This will facilitate the goal to create a gas-hub and the Dutch budget will be less dependent on the tendency of the market. To respond to the coalition agreements in 2007 excessive gas revenues will have to be used to reduce the existing debt and flow to the SWF as well. The decision and adjudication making should be done by an independent commission to avoid political influences as much as possible. Infrastructural projects should then be reviewed by a third independent institution. 

CHAPTER 5 External factors
5.1. Market fundamentals
5.1.1. Preface of the paragraph
This paragraph includes the most important findings of the Dutch gas market. It describes which fundamentals are in relation to each other and which market developments affect the policy regimes. Finally it will become clear whether there is a gas supply security problem. In order to do this 5 hypotheses are tested: 

Hypothesis 5: 

“The Dutch gas production is expected to increase”

Hypothesis 6: 

“The Dutch gas consumption is increasing”

Hypothesis 7: 

“The Dutch gas reserves are decreasing”

Hypothesis 8: 

“The Netherlands is becoming more dependent on gas import”

Hypothesis 9: 

“There is no long term gas security problem”

The time frame that is used and which indicates the period of examination is between 1975-2033. The essential information to understand the Dutch gas supply and demand flow is provided in the introduction. For a better understanding in the relationship between resources and reserves the McKelvey box will be used and explained. Historical production statistics and prospects for future gas production will be discussed. This leads to a remaining reserves forecast and the expected years of exhaustion. Furthermore, this paragraph reviews the consumption of gas within the Netherlands and import and export flows. Figure 5 shows how the Dutch gas sector is organized and how supplies flow. 
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Figure 5: The gas sector chain

5.1.2. Gas supply & demand
To develop a better understanding of the Dutch gas market and see this in the right perspective it is essential to know how supply and demand are derived. Dutch gas supply and demand are in balance through the trade with foreign countries. 

Gas supply
The Dutch gas supply consists of national production and import. From some streams it is not clear whether they come from domestic production or import. This part is traded by commercial relations or trading places and reaches as “none localized” supply the market. In short this means that gas supply can be divided in 3 subgroups: 

· Purchasing volume from national production (extraction)

· Purchasing volume from existing import contracts (import)

· Purchasing volume from which it the source is unknown. 

In 2008 total gas supply (national production and import) was 104 billion m3 from which 45 billion m3 gas has been supplied to the Netherlands. Table 1 shows the Dutch gas supply. 
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2000 2001 2002 2003 2004 2005 2006 2007 2008

Total Supply 46346 47648 47405 47648 48644 46770 45344 44072 45935
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Table 1: Dutch gas supply
Gas demand

Total gas demand is seen as the summation of demand for the domestic market and the contractual export obligations. This includes supply without destination. In short this means that gas demand can be divided in 3 subgroups; 

· Volume for domestic market

· Volume for export

· Volume for which destination is unknown 

Within the Netherlands, most gas is supplied to the energy companies (33% in 2008), which includes gas extraction companies, transformation and distribution companies. In the last decade households demand decreased. This is partly due to the isolation facilities
 and the increasing average winter temperature
. Table 2 shows the Dutch gas demand. 
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2000 2001 2002 2003 2004 2005 2006 2007 2008

Energybalance Netherlands 46416 47649 47405 47660 48643 46761 45344 44075 45943
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Table 2: Dutch gas demand
Transit

Transit flows are not taking into account, because they both have a foreign source and destination. Therefore they will not affect domestic supply security. In 2008 almost 10 billion m3 of gas has been transited trough the Netherlands. Figure 6 & 7 shows the possible transition flows.
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Figure 6: Dutch gas flows (1)
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Figure 7: Dutch gas flows (2)

5.1.3. Gas resources
There are a number of possibilities to classify gas reserves. The McKelvey box (figure 8) is based on geological certainty and the economic feasibility. This box is used to better understand the relationship between resources and reserves. Reserves are identified resources presently economically recoverable. The boundaries between reserves, resources, and occurrences are defined by current or expected profitability of exploitation (Graedel & Howard-Grenville, 2005)
. The dimension is divided into discovered and undiscovered resources. From discovered resources location, grade, quality and quantity can be estimated with certainty. Discovered resources are subdivided into demonstrated (proven & probable) and possible resources. Undiscovered resources are expected quantities to exist but currently not considered technically or economically extractable. Over the long run, with advances in technology and geophysics, many of today’s resources are likely to become reserves (McKelvey, 1972)
.
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Figure 8: The McKelvey Box – resource classification system (1972)
5.1.4. Gas production
Hypothesis 5: 

“The Dutch gas production is expected to increase”

In 1959 the Groningen gas field, “Slochteren” was discovered.  This is one of the largest gas fields in the world (top 10) and the largest in Europe (Sandrea, 2006)
. After this discovery, the Netherlands quickly emerged as a leading European gas nation (van der Hoeven, 2009)
. They started production in 1963. The original recoverable volume was 2700 to 2800 billion cubic meters (m3). Up till now 1700 billon m3 has been extracted, which means that 40% is still left. Figure 9 shows the yearly production between 1975 and 2008. Since the oil crisis of 1973 the government decided to use the Groningen fields as a swing field and to explore and develop as many small fields as possible
. In summary; the smaller fields are used for basic demand, the Groningen field as a swing field and gas storage facilities for peak demand. Currently two third of the Dutch gas production is coming from those smaller fields. 
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Figure 9: Dutch yearly production (1975-2008)

Figure 10 illustrates the expected developments of the domestic Dutch gas supply by production in the next 25 years (2009-2033). The production expectations from the smaller fields consist; the actual production facilities, the production profile for the next 7 years (2009-2015) and the gas fields that has to be discovered
. The Groningen gas production has a cap until 2015 and the estimated production afterwards
.
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 Figure 10: Realized & forecasted Dutch gas production (2000-2033)

A cautious policy, started in 1995, leaded to a production cap of 425 billion m3 gas from the Groningen field between 2006 and 2015
. According to the Dutch ministry of Economic affairs this contributes to the supply security of the Netherlands and Europe
. In 2008 the Dutch gas production was 80 billion m3, from which 43,5 billion m3 is coming from Groningen and 36,5 m3 from the smaller fields
. Table 3 describes the estimated domestic gas supply (2009-2018) and (2009-2033). 
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Table 3: Estimated domestic gas supply (209-2018) and (2009-2033)

From these facts it is clear that hypothesis 5 is falsified. Instead of increasing the Dutch gas production is expected to decrease. This is due to the high production in the past and the current production cap. The forecasted production in the next 25 years shows a decreasing trend cause of lower production from the Groningen field and the low extra expected supply from undiscovered resources. 
5.1.5. Gas consumption

Hypothesis 6: 

“The Dutch gas consumption is increasing”

Neglecting the energy companies, the populations of gas consumers can be subdivide in 3 main groups; the household sector, industry and other consumers
 (figure 11). The gas consumption in the Netherlands remains stable, and as we can see, decreasing gas consumption in the household and industry sector can be observed. 
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Figure 11: Dutch gas consumption by sector
Most of the gas is used for water and space heating
. The main reasons for the lower gas consumption can be found in 4 categories. The average (winter) temperature increases. The negative correlation between temperature and gas consumption has a damping effect on the current gas consumption
. Another cause is the decreasing size of the average households
. In 1978 the average was 2,83 and with 16,486 billion inhabitants in 2009 this average number is 2,23. Beside the advanced techniques and usage of high efficient boilers households improved their isolation drastically. Figure 12 shows the results of the different isolation opportunities. The average Dutch house has been insulated in at least two different ways. Insulation of existing homes has improved and more strict regulations with respect to insulation of new homes were imposed. Thirty years ago, insulation of houses was a relatively unknown phenomenon in the Netherlands. Fewer than 1 in 3 dwellings were double-glazed and only 20 percent had roof and cavity wall insulation. The remarkable improvement of insulation methods has brought down household gas consumption
. Gas demand in the industrial sector is getting further depressed by increasing energy efficiency. This is mainly for the production of chemicals.
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Figure 12: Thermal shield Dutch households (1985-2005)
The national program “More with less”
 tries to achieve a structural reduction of energy consumption in 2020 with 30 percent in the 2,4 billion actual households. While there goal is to ameliorate the environment, unaware they contribute to the securitization of gas. Since 2004, consumers have the possibility to choose their own energy supplier. Since this liberalization, EnergyNed attempts to ameliorate the supply agreement between suppliers and households. The organisation for the oversight of competition authority, Directie Toezicht Energie van de Nederlandse Mededingingsautoriteit (DTe), is responsible for the achievement.  

Based on the described statistics hypothesis 6 is incorrect. The Dutch gas consumption is decreasing especially in the household and industry sector. Four reasons can be found for the lower gas consumption; the lower average (winter) temperature, the decreasing size of the average households, the improved isolation and the advanced techniques that results in high efficient boilers. The ambitions are to further decrease gas consumption to achieve less dependency which improves supply security. 
5.1.6. Gas reserves

Hypothesis 7: 

“The Dutch gas reserves are decreasing”

TNO, the Dutch organisation of applied scientific research, provides the data required for compiling the physical balance sheets for gas
. On January 1st 2009 total expected Dutch gas reserves were evaluated on 1346 billion m3. This is the quantity of commercial reserves and consist the expected discovered reserves and the possible reserves that are assumed to be economically extractable
. These reserves are inclusive the (temporal) underground storage, that are used for calamities. 1033 billion m3 of this is from the Groningen gas field. On the other hand, continuous ameliorations of discovery & extraction techniques and new geologic insights lead to increasing gas winning. Also the effect of gas prices increases makes investments and extraction more rentable
. On January 1st 2009, The Netherlands disposed over 420 gas fields, from which 230 are in production and 4 operates as gas storage facility. Although new resources are discovered, remaining reserves in the Netherlands decreased in the period 1990-2009. This is illustrated in figure 13. Last years, less than 1 percent new gas is added to the remaining reserves. Also the yearly revaluations of gas reserves led to downwards redress last decade. Before this, in 1980, 1991 and 1998 the yearly extraction was compensated with new discoveries and revaluations that were corrected upwards. 
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Figure 13: Dutch gas reserves (1975-2009)

The future availability of gas reserves can be estimated through dividing the remaining reserves by the yearly speed of extraction. Based on the annual production of 2008, Dutch gas reserves would be able to deliver until 2026. According to the expectations of 1982, gas reserves would be exhausted today. So gas reserves are indeed decreasing. But the decreasing speed of extraction results in increasing expected date of exhaustion (figure 14). The main factors of this contribution are the decreasing domestic production, which is bounded by article 55 of the Dutch gas law and the discovery of new gas fields and revaluations. If this (30 years average) process is maintaining the remaining reserves would be available for a longer time than currently expected. Unfortunately since 2000 the expected year of exhaustion still is 2026 (figure 15). This indicates the importance of the securitization issue. 
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Figure 14: Remaining years of gas reserves (1975-2009)
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Figure 15: Expected year of exhaustion (1975-2009)

Unless the physic quantity of Dutch gas is decreasing since 1990 the monetary value increases exponential. This is mainly because of the increasing ascending oil and gas prices. The value calculated by the CBS almost contains a quarter of the Dutch gross domestic product in 2008, with a value of 36 billion euro (Veldhuizen et al. 2008)
. Last 17 years the revenues from gas extraction as a part of the total Dutch government revenues increased to almost 7 percent in 2008
. 

According to TNO, the expected discovered reserves and the possible reserves that are assumed to be economically extractable are decreasing. Therefore hypothesis 7 cannot be rejected. Although new resources are discovered, remaining reserves are decreasing and would be able to deliver until 2026. The reserves are coming from the Groningen gas field, the smaller fields and the underground storage facilities. The decreasing speed of extraction results in increasing expected date of exhaustion. Unfortunately the expected year of exhaustion still is 2026. Unknown factors are the geologic insights and the gas prices which makes investments and extraction more rentable. 
5.1.7. Gas import & export

Hypothesis 8: 

“The Netherlands is becoming more dependent on gas import”

Dutch gas imports as well as exports increased last decennia (figure 16). This fits with the Dutch ambition to become the European North-West gas-hub
. 
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Figure 16: Dutch gas import & export (1964-2008)
The gas trade is, contrary to the trade in electricity, international orientated. The Dutch gas import from Russia, Norway, Germany and the United Kingdom (UK) is especially designed for re-export to the 6 destination countries Germany, France, Italy, Belgium, Switzerland en the UK. Gas exported to the UK started since 2007. In 2008, 58.5 billion m3 of natural gas was exported. This is the largest volume in Dutch history. Gas exports increased with 11 percent last year relative to 2007. This increase is attributable to the gas exports towards Great Britain. In December 2006, a pipeline from the Netherlands to Great Britain became operational. Nearly 8 billion m3 of natural gas was exported through this pipeline in 2007 and more than 9 billion m3 in 2008.
 

GasTerra is the Dutch trader between the gas producers and the distribution companies. In addition it arranges the gas export too. In their annual report 2008 it stays
; “One security stands; the supply security. GasTerra will put all effort to maintain the security of supply for all customers”. The Dutch supply market is strongly dominated by GasTerra (75%). Other important traders are Gaz de France, BP en StatOil (20%)
. Figure 17 illustrates the Dutch purchase & sale flows. 
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Figure 17: Dutch purchase & sale flows
The security of supply of natural gas can be guaranteed by importing more foreign gas. In this way, the Netherlands will keep sufficient gas and can continue to play an important role in the field of natural gas
. The reason for the Dutch import can be found in the principal of the market liberalization and the supply security. The liberalization and declining national gas reserves led to an enormous increase in gas import which resulted in a shortage of the storage capacity. Evidentially companies and consumers will pay higher charges in the future. To absorb declining production of natural gas from Dutch fields in the future via imports, substantial investments in the gas network are required.
 A flexible capacity is necessary to response to the fluctuation on the gas market. The storage facilities are an important instrument to achieve this. This helps stabilizing the supply and demand equilibrium in the gas market and contributes in delivering gas against reasonable prices. The “small field” policy depends on the security that GasTerra buys the supplied gas from the producers and mine companies
. Gas that is not delivered inland is exported. Several years ago GasTerra decided to compensate the committed export and domestic consumption, by importing gas from Russia and Norway. These are meant to enforce the structure and the international gas portfolio and necessary for the long run. It has resulted in a structural equilibrium above the production cap of 80 billion m3. Furthermore gas imports are necessary for the re-export. Otherwise the Dutch government would miss billions of euro’s on gas revenues. In the period 1990-2006 the Dutch government received, on average, 80% of the net revenues on gas extraction. 

Based on the geological position, the infrastructure and those arguments, a foundation is created for the Netherlands to act as a main player in the European gas trade. As we have seen in the introduction paragraph about the gas supply and demand and from the statistical result above it is clear that gas import becomes relatively more important. This means that hypothesis 8; “The Netherlands is becoming more dependent on gas import” cannot be rejected. Where there was no import at all in the 70s, it represents today almost the half of the exported billion m3 of gas. So on one hand the import is good to amplify the hub status and for the supply security. On the other hand it increases the dependency. 
5.1.8. Summary of the paragraph

Hypothesis 9: 

“There is no long term gas security problem”

This paragraph, about the market fundamentals, has shown that gas supply and demand are related to each other. Where gas supply roughly comes from production and import, demand comes from the domestic market and foreign countries. More and more gas is transited. All market fundamentals; resources, consumption, production, import & export affects the gas supply. The McKelvey box explains the relationship between resources and reserves. The discovered resources are known as the reserves. Discovered resources are subdivided into demonstrated (proven & probable) and possible resources. Undiscovered resources are expected quantities to exist but currently not considered technically or economically extractable. 

Despite the Dutch decreasing consumption (hypotheses 7), reserves are decreasing (hypotheses 8) which is according to the literature the main indicator for supply security. The discovery of new resources contributes to less which means that the expected year of exhaustion still is 2026. The decrease in future production (hypotheses 6) will have to be compensated through less consumption, legislation, timely investments, more import. However the Netherlands will become more dependent on supply from foreign countries, this also brings opportunities. Existing contracts to supply European countries have resulted in a developed gas market which has a lot of advantages compared to the neighbors. If more import goes from now on almost parallel with more export the existing gas supply problem will remain a problem from a domestic supply perspective but ameliorates the gas supply security from a trade and economic perspective. Summarized, hypothesis 9 is rejected. From the sub hypotheses it becomes clear that there is an existing long term gas supply problem, but there are opportunities in economic perspective. This raises another important question which will further be discussed in the framework; “How long can the Netherlands continue to profit from its gas supply”?
5.2. Dependency

5.2.1. Preface of the paragraph
Dependency is next to the market fundamentals an external factor that potentially affects the policy regimes and the strategies. On the basis of source, import and transit dependence it will be described whether the Netherlands is sufficiently independent in their gas supply. Still major incidents can occur. The paragraph “disruptions” analyzes if the Netherlands is able to cope with possible disruptions in the gas supply.
5.2.2. Independent gas supply

Hypothesis 10: 

“The Netherlands is sufficiently independent in their gas supply”

According to the literature it is an illusion and a danger to assume fully independency. Different forms of dependency relate to supply security. According to Weisser (2005) and Stern (2002) source, import and transit dependency are the most important. 

Source dependency

The source dependence is about the capability to minimize the risk of getting out of resources and becomes a problem when new sources of supply become increasingly more remote and more costly to develop. As seen in this chapter under the paragraph `Market fundaments` the Netherlands currently has enough resources. Unfortunately they are decreasing and according to the predictions based on the data from TNO, the expected date of exhaustion is 2026 which has not changed for 9 years. The `small field` policy certainly reduced the source dependency. In order to improve the source independency gas resources that already are found but not extracted for environmental or license reasons should go in operation. Due to the new technology it is now possible to extract gas from the Wadden Sea. Unfortunately it is forecasted that domestic production in 2033 will be 80 percent less than today. Even if gas consumption reduces dramatically more gas should be imported to meet the required gas supply. This requires more from the network and import sources. The development and creation of LNG facilities and the policy objective to stimulating the diversification and ameliorating the relations with the relevant countries is very advantageously in order to reduce gas source dependency. 

Import dependency

The import availability increases the supply of security, but also the dependency and thus risk. Assuming that import is required decrease import dependency is possible by increasing the import sources. Gas traders and suppliers in Europe increasingly use the Dutch gas trading platform TTF. The TTF experienced substantial growth in 2008 and outstripped the other gas-hubs on the European continent both in terms of physically supplied volume and trading volume.

Transit dependency

Transit possibilities are mainly through pipelines or LNG shipping. It is made clear that in order to strengthen its unique position as the European North-West gas-hub the Netherlands extend their pipeline network and creates LNG facilities. There is no country with more kilometers pipeline per habitant than the Netherlands. The desire to expand comes from the increasing demand in transport capacity, not only for the domestic market, but also for transit. Two major (European) projects are the North stream pipeline and the Nabucco pipeline project. Beside the traditional pipeline network, Liquid Natural Gas (LNG) offers the possibility to transport gas on a bigger scale and over a longer distance. According to the IEA the share of LNG in gas trade will grow from 30% now to 50% in 2030 assuming further cost reductions. The Netherlands is realizing an LNG terminal in Rotterdam that should be in operation in 2011. 

According to these points it can be concluded that the Netherlands is far less dependent that other countries. The Netherlands disposes over one of the biggest gas fields in the world. However the Netherlands become more and more import dependent. In order to reduce the dependency they put a lot of efforts in source, import and transport facilities. New techniques make it possible to gain more gas from offshore and protected areas. The Netherlands is heavily investing in the pipeline network and LNG facilities to become the European North-West gas-hub. The trading platform TTF is substantial growing and outstrips the other European gas hubs. Thus the Netherlands handles an intensive diversification strategy to minimize the decency and there gas supply. Hence hypothesis 10 is correct. The Netherlands is independent in there gas supply. 
5.2.3. Disruptions

Hypothesis 11: 

“The Netherlands is able to cope with possible disruptions in their gas supply”

It can be concluded that the Netherlands is sufficient independent in there gas supply and therefore less vulnerable to disruptions. Examples that can cause gas disruptions are natural disasters and political issues. The probability that a natural disaster such a hurricanes damages the infrastructure, extraction facilities, LNG terminals or storage facilities is relatively low in the Netherlands. Because low probability events may not necessarily be valued by the market itself (International Energy Agency, 2004) this study will assume no probability for natural disaster in order to assure gas supply for the long run. The Netherlands is not only vulnerable to natural disasters but also to the risk of accidents or technical failures on major gas import pipelines. In other words; the Netherlands is vulnerable to the EU supply infrastructure. As discussed the Netherlands is sufficient independent to bypass a problem in the infrastructure by the diversification in sources and transit possibilities. Currently the EU prevention mechanism is too much based on the assumption that national responses exist and will be enough. Contiguously gas trade is part of the broader geopolitical game which suggests the need for a strategy to prevent disruption on a political level. Political issues, like the Russian- Ukraine gas dispute could have severe impact on the gas supply. Therefore the Netherlands should pay attention to the threat of political blackmail. According to the EU commission (2009)
 the reliability of reporting mechanisms is even more important in an emergency situation. At the moment of writing the coordination between national provisions was inadequate to anticipate and avoid a gas crisis. The Existing institutions, such as the Council for European Regulators (CEER), the European Regulatory Group for Electricity and Gas are involved now. In all plans the Netherlands is considered as one of the main suppliers where dependent countries can relapse on. This assumption means that if the Netherlands can solve the shortage in foreign countries, it is able to solve their own problems in the gas supply. Current gas resources and gas storage facilities can cope with the possible disruption in the gas supply. Hypothesis 11 cannot be rejected. The Netherlands is able to cope with possible disruptions in the gas supply. 
5.2.4. Summary of the paragraph
It is made clear that the Netherlands is far less dependent that other countries. However they become more import dependent. Therefore they apply a diversification strategy in order to minimize their source, import and transit dependence. Beside this the Netherlands is considered as one of the main suppliers where dependent countries can relapse on. The Netherlands is not really vulnerable to supply disruptions and is able to cope with them. 

CHAPTER 6 Framework: Market strategy
6.1. Preface of the chapter
This chapter provides a strategic framework regarding the Dutch long term gas supply. Strategy is the direction and scope of an organisation over the long term, which achieves advantage in a changing environment through its configuration of resource and competences with the aim of fulfilling stakeholder expectations (Scholes & Whittington, 2007)
. The TOWS matrix is a structural classification of the threats (T), opportunities (O), weaknesses (W) and strengths (S) which are formulated in a strategic matter. First the TOWS matrix is briefly explained. Next the combination SO, ST, WO, WT are developed. 
6.2. TOWS matrix
The need for a framework lies in structuring the research process. After an extensive search for compatible frameworks the TOWS matrix came out the most compatible for structuring the Dutch gas securitization issue. Weihrich introduced the TOWS matrix in 1982
. His conceptual application is a structuring device for strategic problems. TOWS analysis illustrates how the internal strengths (S) and weaknesses (W) facing a nation, can be matched with the company’s external opportunities (O) and threats (T) to result in a matrix of possible strategic alternatives and is a variant of the classic business tool, SWOT analysis. Weihrich gave these factors a new dimension by identifying relationships between them and basing strategies upon them. His purpose was to create a framework for effective strategic planning. Effective because the use of this framework can rationally anticipate to future situational changes. Therefore this framework is useable for a rational approach toward anticipating, responding and even altering the future environment. Weihrich mentions that governments are using strategic planning. They are often not able to anticipate vital and long term problems. He mentions the oil shortage problem as one of these problems. When strategic planning is used, governments would be better prepared for fundamental changes or disruptions and have the strategies at hand prior to the occurrence of certain problems. Moreover, the competitive analysis becomes intricate for firms and governments that compete in the national and international markets. The TOWS Matrix approach generates various alternatives for a nation to gain a competitive advantage. The objective is not to identify one best strategy but simply to generate different strategies for consideration, any number of which can subsequently be implemented. A TOW, in combination with analytical hierarchy process, allows prioritization of each action. The TOWS matrix is incorrectly used when simply creating a four-quadrant matrix and considering this the complete exercise. In reality, that is only the first step. The more important part of the exercise is to look for the combinations between these four key areas and devise vehicles to overcome weakness and take advantage of opportunities; this is where the true value of the exercise becomes evident.
6.3. SO strategies

The ultimate strategy is where it can maximize both strengths and opportunities. This is also known as the maxi-maxi strategy. This is the case when utilizing resources to take advantages over the market. Because it disposes over one of the largest gas fields in the world the Netherlands is independent in its gas supply. This, in combination with the presence of an existing pipeline network and the “small field policy”, is an important reason for the success of supply independency. Through years of experience the Netherlands have accumulated vast knowledge and expertise in the field of gas, and profit from solid business structures. Equally important, they have developed a burning ambition to help shape the future gas market of Europe. Due to the new technology it is now possible to extract gas from the Wadden Sea. Unfortunately, it is forecasted that domestic production in 2033 will be 80 percent less than today. In order to become less dependent, consumption has to be reduced to a minimum. It is shown that the gas consumption in the industry has been reduced this last decade with more than 20% and for households with more than 10%. The main reasons for the lower gas consumption can be found in four categories of which two are amendable and related to insulation. 

Even if the Netherlands is not facing significant disruptions, yet the literature suggests the need for a strategy to prevent disruption on a political level. This because gas trade is part of the broader geopolitical game. One of the objectives is to become less dependent on one single foreign supplier, like most European countries are on Russia. To increase the different gas sources and improve the transit diversification, the ministry of economic affairs maintains good political relations with the energy producing countries through a “Pentalateral” platform. To obtain a better focus four countries are selected as priority countries; Russia, Kazakhstan, Algeria and Saudi-Arabia.
6.4. ST strategies 
The ST Strategy is based on the strengths of the Dutch gas supply that can deal with threats in the environment. The aim is to maximize the strengths and to minimize the threats. When the Groningen gas field was discovered in 1959, it was the second largest gas field in the world. The Dutch responsible policymakers were convinced that there would be no demand for gas in the year 2000. Nuclear energy was the future. Fortunately for the Dutch oil prices started rising. Because the gas price was linked to the oil price, revenues rapidly increased. Still the policy was to sell the gas as much and as quickly as possible. The revenues were used for the government’s budget and a “lazy” culture was created. Money was spent carelessly. Suddenly, policymakers became aware of the importance of gas as a sustainable energy commodities and the threat to the long term supply security. According to the predictions the expected years until exhaustion was decreasing. The “small field policy” and the production cap have ameliorated the Dutch gas resources. The Groningen field, as a swing field, is essential for the extraction of the smaller fields. As a consequence gas import increased. This, in combination with the liberalization, resulted in a huge transformation, according to Helm. The liberalization led to an increase in consumer surplus. Consumers have the possibility to choose their own energy supplier since 2004. Unfortunately, investments also became more uncertain. In the old paradigm net present values of investments were pretty sure, because their ability to pass those costs to the final consumers, who his preferences, was never asked. Consequently security of supply became a top priority objective. The increasing gas import and the existing pipeline network and liberalization led to the foundation of a Dutch gas market which is now expanding. The Netherlands possess over the most kilometers pipeline per habitant. Because pipelines are capital-intensive and allow little flexibility the creation of LNG facilities is a valuable addition to the existing infrastructure. The Dutch administration has the objective to become the gas-hub of North-West Europe. This increases the flexibility and the diversification of gas sources and the infrastructure. As long as import is mainly used for transit, the Dutch policy should be focused on maximizing this strengths and develop the Dutch gas trading platform TTF. 
6.5. WO strategies
The WO strategy, known as the mini-maxi strategy, aims to minimize the weaknesses and to maximize the opportunities. Where the gas supply has organizational weaknesses it may identify opportunities. As shown, gas import increased rather quickly over the last decade. It depends whether this is good or bad for the long term supply dependency. Of course the Netherlands would be less dependent when it disposed over more gas resources. Yet, the import provides enormous opportunities to the long term supply security. The security of supply of natural gas can be guaranteed by importing more foreign gas. More gas resources will be saved for future generations. The reason for the Dutch import can be found in the principal of the market liberalization and the supply security. The liberalization and declining national gas reserves led to an enormous increase in gas import. Gas traders and suppliers in Europe increasingly use the Dutch gas trading platform TTF which outstripped the other gas-hubs on the European continent. Moreover, creating a gas-hub and an international gas trading market provides revenues (transit and premiums), increases the employment and the supply security. The gas-hub is a physical gas infrastructure with all (inter)national activities and knowledge which can contribute to the securitization of gas supply and improving the Dutch competitive position. The import availability increases the supply of security, but also the dependency. As long as sources and infrastructure are well diversified, this poses no problems. Source diversification is achieved by the “small field” policy, the extraction from gas in protected areas and the “stranded fields” policy. Infrastructural diversification takes place in the pipeline network, creating gas storage and LNG facilities. The North stream and Nabucco projects are examples of pipeline diversification. The construction of the open gate terminal on the “Maasvlakte” in Rotterdam is an example of the source and infrastructural diversification. Furthermore through the geological and geographical position, the Netherlands disposes over a prominent location for gas storage facilities.
6.6. WT strategies
In general the aim of the WT strategy is to minimize both weaknesses and threats. The weaknesses and threats could indicate that the Netherlands has to follow a survival strategy. This is the case when the gas supply is fully dependent on foreign countries. As concluded in hypothesis 11 the Netherlands is far less depended than other countries. It exports more gas then it imports. Still, some weaknesses can be detected in the current policy. These problems concern the regulation regimes. Consequently, a more appropriate policy has to overcome the weaknesses and develop them into strengths.

One of the two main shortcomings can be found in the current regulation. The task of the “Energiekamer” is to safeguard access to networks, maintaining sufficient transparency and protecting consumers against potential malpractices. They approve investments in the network infrastructure on an ex post basis. In this way regulations are too much focused on the short term efficiency and not on the long term supply security. Investments in the market and infrastructure are needed to achieve the efficiency, reliable and sustainable targets set by the Balkenende administration. The current regulatory framework that is ex-post based does not seem to fit with the objectives. The investment climate is characterized by uncertainty and mistrust. According to the literature, ex-ante regulation provides stronger incentives for an effective and reliable infrastructure. A regulation that is ex-ante seems to meet these requirements because it decreases the uncertainty through shifting it to the government budget and thus the tax-payers. It is recognized by the former Dutch ministers that the short term focus was one of the mistakes when deciding in the 60s and 70s how to allocate the gas revenues. Gas revenues led to extraordinary expenses and were used to finance the “poldermodel” and for consumptive expenses. The sentiment changed in the 80s which resulted in the creating of the FES in 1995. Unfortunately this fund is inadequate. This brings us to the second point. 

Yearly gas revenues flew to the FES and the government’s budget. According to the academic literature, only the permanent return on gas wealth should be included as income on the annual government budget. Government expenditure should not be linked to the gas revenues and gas revenues should be saved for future generations. Unfortunately this is not the case. Critisism on the FES focuses on two subjects; the organisation and the projects. With the current FES structure, long term supply security is not assured. Again, this policy is too much short term focused. The Dutch budget is heavily dependent on the conjuncture. A huge gap in the budget was created in the 80s at the moment gas revenues decreased. This phenomena is known as the `Dutch disease`. With the current financial crisis there is a threat that the Netherlands will face the same problem again.  Another problem of the FES can be found in the allocation structure. The FES can be seen as a redistribution fund that complements ministry budgets. Projects have been financed without certainity on whether they were profitable, projects that have nothing to do with the gas infrastructure and projects that also could have been financed through the government budget. The “Centraal Planbureau” concluded in 2006 that significantly more investment projects insufficiently contributed to the social welfare, which is very alarming. Once again this ex-post regulation is not advantageous for the transparency and the long term gas supply. 
6.7. Summary of the chapter
The TOWS matrix is a structuring device for strategic problems and generates various alternatives for the Netherlands to maximize the long term supply security. The framework is useable for a rational approach towards anticipating, responding and even altering the future environment. A new dimension is given by identifying relationships between the threats (T), opportunities (O), weaknesses (W) and strengths (S). 

The discovery of the Groningen gas field in 1959 created enormous opportunities for the Netherlands. A large pipeline network was constructed and, unfortunately, weaknesses were created. Because the gas price was linked to the oil price, revenues rapidly increased. The revenues were used for the government budget and a “lazy” culture was created. Money was spent careless and a pro-cyclical budget was created. An increase in the budget deficit was the result of expenditures that were too much focus on the short term, and revenues that decline. This is known as the “Dutch disease”. The ST Strategy describes the strengths of the Dutch gas supply that can deal with threats in the environment. Only after the first decade policymakers became aware of the importance of gas as a sustainable energy commodities and the threat to the long term supply security. Consumption in the industry and households started to decline. Also the “small field policy” and the production cap have led to the protection of the Dutch gas resources. As a consequence gas import increased. In combination with the liberalization, this led to a huge transformation and the foundation of a Dutch gas market. This created enormous opportunities to overcome the weaknesses. More gas resources will be saved for future generations. Gas traders and suppliers in Europe increasingly use the Dutch gas trading platform TTF which outstripped the other gas-hubs on the European continent. It is now one of the main goals of the Dutch administration in their energy policy to become the North-West European gas-hub. Creating an international gas trading market provides revenues (transit and premiums), increases the employment and the supply security. Therefore, flexibility is essential. The three main strategies to realize the objectives of the Dutch administration’s are focused on ameliorating the relations with the relevant countries, stimulation diversification and promoting an efficient, transparent, good working global, gas market. This in order to achieve a stabile investment climate. The ministry of economic affairs maintains good political relations with the energy producing countries through a “Pentalateral” platform and focusing on four major countries. Source diversification is achieved by the “small field” policy, the extraction from gas in protected areas and the “stranded fields” policy. Infrastructural diversification takes place in the pipeline network, creating gas storage and LNG facilities. Regrettably still some weaknesses can be detected in the current policy. These problems concern the regulation regimes. The FES is inadequate. With the current FES structure long term supply security is not assured. The current regulatory framework that is ex-post based does not seem to fit with the objectives. According to the literature ex-ante regulation provides stronger incentives for an effective and reliable infrastructure. Government expenditure should not be linked to the gas revenues and gas revenues should be saved for future generations. The “Centraal Planbureau” concluded in 2006 that significantly more investment projects insufficiently contributed to the social welfare. 
CHAPTER 7 Conclusion
7.1. Summary of the findings
The Netherlands disposes over one of the largest gas fields in the world. They are one of the few European countries which are net gas exporter. Gas is the Dutch primary energy source and the government budget is to a great extent dependent on the gas revenues. Unfortunately, gas resources are limited. Under the old paradigm, the supply security was a concern for the monopolist and its supporting government. In this new liberalized paradigm the supply security has been shifted away to the market players. Hence the focus of this study lies on the Dutch capability to assure long-term gas supply. 

The null-hypothesis is formulated as; 

"The current Dutch gas policy leads to problems in the long term security of supply."

First, the definition of supply security is defined as “The long run supply security concerns both the capability and the reliability of gas supplies against reasonable prices and is a measure of the degree to which market developments and uninterrupted supply of gas can be maintained in order to meet consumer’s future needs”.

According to the literature, the gas revenues should be seen as a portfolio transaction of natural gas into financial wealth over a long period instead of current income. Unfortunately the uncertainty of the future gas revenues is reflected in the Dutch government budget. The current financial crisis, the significant increase in the government deficit and the population ageing, increase the dimension and choices that have to be made. Because the uncertainty about the future prices, future expected scarcity is no reason to save gas. Following the non-linear probability transformation, individuals place much more weight on outcomes that are certain relative to uncertain. The level of security is slightly higher than the strict optimum. Next, markets are not always efficient. One of the key challenges in supply security is creating a framework that allows policymakers to analyze the risk. When diversifying, the risk of excessive dependence on a single source, import or transport alternative is reduced. In addition policymakers should create a system where the level of security is higher that the theoretical optimum, but smaller than the hundred percent guarantee. Hence the success of securitization depends hardly on the policy objectives and regimes but is amendable to external factors that can cause disruptions in the gas supply. 

The methodology describes how the Dutch policy and the external factors are related to each other in a three-dimensional framework. Eleven sub-hypotheses are formulated in order to answer the main null-hypothesis. A Mixed-method is used to gather the data. 

The overabundance of gas led to a short term focus in the past Dutch gas policy. Instead of putting the gas revenues aside they were used for budgetary, short term, expenditures. This is admitted by the policy makers of that time. One of the results is the procyclical budget. The decrease in gas revenues, which cause major troubles, is known as the “Dutch disease”.  In the 80s, the sentiment starts changing and now the Dutch gas policy objectives are focused on supply security. To achieve this, the government introduced three pillars which are sustainability, efficiency and reliability. This is reflected in the strategies which try to improve the efficiency, diversification and ameliorating the foreign relations. 

From the market fundamentals it is made clear that, although new resources are discovered, remaining reserves are decreasing and would be able to deliver until 2026. The Dutch gas production is expected to decrease. This is due to the high production in the past. The forecasted production in the next 25 years shows a decreasing trend because of lower production from the Groningen field and the low extra expected supply from undiscovered resources. A windfall is the realized policy objective to decrease domestic gas consumption. Consumption in the industry and households started to decline. Also the “small field policy” and the production cap have led to the protection of the Dutch gas resources. As a consequence the Netherlands is becoming more and more dependent on gas import. However this also brings opportunities. It is concluded that there are sufficient possibilities to guarantee long term supply security in the Netherland. It is one of the main goals of the Dutch administration to become the North-West European gas-hub. Creating an international gas trading market provides revenues (transit and premiums), increases the employment and the supply security. The Netherlands has a favorable geological and geographical position. The trading platform TTF has outstripped the other gas-hubs on the European continent both in terms of physically supplied volume and trading volume. The ministry of economic affairs maintains good political relations with the energy producing countries through a “Pentalateral” platform and focusing on four major countries. Source diversification is achieved by the “small field” policy, the extraction from gas in protected areas and the “stranded fields” policy. Infrastructural diversification taken place in the pipeline network, creating gas storage and LNG facilities. The Netherlands and Europe are heavily extending their pipeline network; meanwhile they are aware of the negative effects. In order to improve diversification and flexibility LNG terminals are under construction and projected.

Unfortunately the current regulations are inadequate to achieve long term supply security. Criticism on the FES can be found in two perspectives; the organisation and the projects. The ex-post regulation is less efficient than the ex-ante regulation in order to achieve long term supply security and improve gas infrastructural investment opportunities. Also, the allocation of gas revenues and expenditures should be reconsidered. Government expenditure should not be linked to variable gas revenues and gas revenues should be saved for future generations. An integral, transparent, structural evaluation of the government revenues and expenditures is missing. Therefore a separated SWF must be created. In the TOWS matrix the relationships between the threats (T), opportunities (O), weaknesses (W) and strengths (S) are identified and formulated on a structured way. Hence it can be concluded that the current Dutch gas policy leads to problems in the long term security of supply. It is shown that the null hypotheses cannot be falsified. Still, enough opportunities exist to overcome this threat. In that case the regulations have to be in line with the current policy objectives. An ex-ante regulation and the creation of a SWF are suggested.

7.2. Suggestions for further research
An important point of the dissertation is the focus on the long term supply security issue. This also raises new questions that can be used as ideas for further research, as detailed research always unearths further questions. In the report of 2006 of the “Centraal Planbureau” it is made clear that significantly more investment projects insufficiently contributed to the social welfare. Hence it is valuable to analyze the impact of these projects in detail. It is important to make a proper weighting between infrastructure projects that achieve long term supply security and other goals, as we know that investment possibilities are scarce.  Another issue is the degree of securitization. With a liberalized market it is not entirely clear why securitization is not privatized. Offering contracts to customers with variable guarantees of securitization could be an interesting subject for further research. This has much more to do with the short term security of supply. Hence, more research could be done on effects of the current Dutch policy on the short term security of supply. 
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