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1. Overview
The three goals of energy policy are sustainability, competitiveness and supply security. With regard to optimizing the structure of the natural gas market, attention is often limited to the latter two. Most economic models focus on competitiveness, while some models focus on achieving optimal security. However, the ultimate goal should be to structure the gas market in such a way that both objectives are achieved simultaneously. Unfortunately, it is mathematically impossible to optimize two objectives at the same time. An alternative is to optimize one objective within the constraints set by another. This is in fact what regulatory authorities do: they maximize competitiveness within the constraint of supply security. This paper describes a method for performing a gas market optimization process with a quantitative model which has two outputs: competitiveness and supply security. The results obtained reveal several drawbacks of current competition policy to supply security.

2. Methods
An agent based model is used which includes five different actor agents covering the whole value chain from exploration to consumption. These are producers, transporters, storage operators, traders and consumers. Agents interact through institutions such as spot markets, contracts and hierarchies, which are modeled as separate (institutional) agents. While each agent strives to maximize its own profit, it is also constrained by the regulatory framework it has to operate within. On a higher level, the regulator sets this framework with the objective of maximizing the competitiveness of the gas market. This process is called hierarchical optimization (see figure below). At the same time, the regulator has to ensure that its interventions do not affect supply security. This responsibility functions as a constraint to the regulatory optimization process. Ultimately, the individual corporate optimization processes of energy companies within the regulatory framework together determine the competitiveness of the industry.
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3. Results
The ENETSIM methodology is used to identify several tradeoffs between competitiveness and supply security:
1. The flexibility of short term contracts vs the reliability of long term contracts;

2. The level playing field created by unbundling vs the possibility of under- and/or overinvestment caused by imperfect information;

3. The market information incorporated in the responsiveness of prices vs the price volatility (inherent to spot trading) which can be damaging to consumers;

4. The benefits of a liquid spot market vs the reduced response time of suppliers.

4. Conclusions
The tradeoff between competition and supply security is seldom considered in a single modeling framework. The optimization method presented here provides a way of doing so consistently for the first time. The results show that policy makers face several tradeoffs with regard to competitiveness and supply security. Therefore, the implementation of competition policy should proceed only after these tradeoffs have been made explicit and have been given due consideration.

