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Overview

There is no precise quantitative definition of energy security, even if it had been accepted that its main dimensions are the 4 As (availability, accessibility, affordability and acceptability). 

Depending on the context, researchers or decision makers might use one or several of these dimensions to measure the extent of the energy security for different countries. 
Using a composite indicator to assess this multi-dimensional reality is an added value, because it summarizes the information, benchmarks the countries and monitors the efforts made to improve the security of supply and the time trends. 
Many composite or simple indicators for security of energy supply have been developed in the recent years. Among them, the composite vulnerability index developed in [1] is used in the World Energy Council’s study on the Europe Vulnerability to Energy Crises [2] and the Supply/Demand index [3] aims to provide a model, based on standards, for the EU Member States to assess energy supply security. The indicators for security of supply are overviewed in [4]. Finally, Energy Policy has consecrated in 2010 a special volume “Energy security—concepts and indicators with regular papers” to this topic [5]. 

On another hand, a business-as-usual future for the energy sector is no longer sustainable due to concerns related to both the EU security of supply (such as increasing dependence on non EU energy sources) and the climate change. To address the environmental changes, the European Commission (EC) proposed in 2008 a full policy package of implementation measures to meet the EU's objectives on climate change and renewable energy for 2020. This policy package had been analysed and scenarios derived, among others, with the PRIMES model [6 - 7].
Methods

The purpose of this article is to assess the effects of climate change mitigation policies on energy security, using composite indicators. These composite indicators, defined in [8], have been built such that they take into account the risk-averse level of the decision-maker in a range varying continuously from risk-prone to risk-averse. They are based on an aggregation rule derived from the Group Decision Theory: the ordered weighted averaging. Individual indicators for the EU Member States which are relevant for the different dimensions of energy security are computed from historical data (for the time period 1990 – 2005) and from projections of PRIMES model under different scenarios (for the time period 2010 – 2030), and used to build the set of composite indicators (with different risk-averse levels).
Results

We compare the evolutions in time of the countries performances obtained under two different scenarios (the business-as-usual scenario and the EC proposal without RES trading scenario). In Figure 1 the results obtained for four Member States (MS) are presented. The composite indicator have been computed such that the higher its value, the higher the level of energy security. The thesis we want to support here is that the EU policy package on climate change and renewable will not only address the environmental changes, but it will also increase the energy security.
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Figure 1: Evolution in time of the composite indicator for energy security for the two scenarios under consideration and for different risk-averse levels of the decision-maker (from risk-prone to risk-averse) for four MS
Conclusions

We provide a family of composite indicators for measuring the security of energy supply, which can be used as decision-making instruments, to trade-off between the different interests of the different MS.  The thesis that EU policy package on climate change and renewable increases the energy security holds for most of the MS and for most of the risk-averse levels (the risk-prone composite indicator being the most variable one), as it is the situation in Figure 1 for Poland, Germany and United Kingdom . On the contrary, the thesis is not true for a small group of MS, such as Belgium, for risk-averse levels close to the risk-neutral level, which is the most stable level with respect to te uncertainties of each individual indicator (see [8]). In this situation a straightforward link between climate change and energy security using this composite indicator cannot be established for all the MS. The MS can be however classified in two groups: the  MS for which the climate change and renewable policies increase the energy security and the ones for which the opposite holds. 
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