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1. Overview
Along with the oil price, concerns about the security of energy supply have soared once again in recent years. Yet, more than 30 years after the OPEC oil embargo in 1973, energy security still remains a diffuse concept. This paper conceives a statistical indicator that aims at characterizing the energy supply risk of nations that are heavily dependent on energy imports. Our indicator condenses the bulk of empirical information on the imports of fossil fuels originating from a multitude of export countries as well as data on the indigenous contribution to the domestic energy supply into a single parameter. Applying the proposed concept to empirical energy data on Germany and the U. S. (1980-2004), we find that there is an inter-temporally increasing gap in the energy supply risk between both countries, with Germany suffering much more from a tensed energy supply situation today than the U. S.
2. Methods

The paper conceives an empirical indicator that focuses on the aspect of relative scarcity and allows for cross-country and inter-temporal comparisons of the energy security situation of a single import country as well as counterfactual analyses of alternative policy scenarios. Our focus on the aspect of relative, rather than absolute scarcity is due to the fact that the eventual exhaustion of energy resources, such as oil and gas, is not yet virulent. Similarly, unlike Gray (1914) and Hotelling (1931) more recent contributions to the resource economics literature such as Adelman (1990) are based on the assumption that the exhaustion of resources does not bear any binding restriction. The proposed indicator aims at condensing the bulk of empirical information on the imports of fossil fuels, such as oil, gas, and coal, originating from a multitude of export countries as well as data on the indigenous contribution to the domestic supply of all kinds of energy sources, including biofuels and other renewable energies. Our concept's empirical outcome is a single figure that characterizes the total risk of a country's reliance on fossil fuel imports at a given point of time. While taking account of all energy sources used in a country, both renewable and non-renewable, the basic ingredients of our concept are the fuels' import shares and the probabilities of supply disruptions in export countries, which reflect their economic and political situation. The conceived risk indicator is essentially a weighted average of the fuels' individual risks, with the weights being the relative contribution of a fuel to the overall energy supply in a country, including domestically produced fossil fuels as well as biofuels and renewable electricity generation. The indicator specifically addresses the fact that an export country's oil supply disruption may be correlated with those of other fossil fuels. The Iran, for example, is among the most important oil and gas producing countries, implying serious oil as well as gas supply shortages in case of potential political conflicts.

3. Results and Conclusions

Applying the proposed concept to empirical energy data on Germany and the U.S. (1980-2004), we basically find that there is an inter-temporally increasing gap in the energy supply risk between both countries, with Germany suffering much more from the tensed energy supply situation today than the U.S. This gap is likely to rise much further within the next decades: Given the nuclear phase-out decision that demands the end of nuclear power in Germany at around 2020 and the foreseen dismantling of hard coal subsidies by 2018, implying the immediate halt of the notoriously uneconomic German hard coal production, the energy supply risk can be expected to soar even if the national goals of a 20% share of electricity production from renewable energies and of a 10% share of biofuels will be reached in 2020. A major of the multitude of reasons is that the 20% share of “green electricity” production is much lower than the current contribution of nuclear power, which currently amounts to almost 30%.
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