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Overview

Germany’s transformation towards a low-carbon economy without nuclear power supply is one of the most important political projects in recent years. The so called “Energiewende” is the focus of permanent debate regarding political, economic, technical, legal and social acceptance issues among others. It takes place in the sectors of electrical power, transportation and heat by following the principles of economic efficiency, security of supply and environmental compatibility. However, it is difficult to define economic efficiency with respect to the energy sector of a whole economy. In the heat sector, the deployment of renewable energy sources and energetic redevelopment measures (energy effiency) are supported by the government and are certainly going to raise costs. But when is energy too expensive in absolute terms and is it actually reasonable at all to compare energy prices of different countries? We propose to take an aggregated value for the total energy costs of an economy. In particular, we develop an indicator for the heat sector which describes the total expenditures. In the end, by monitoring this value over time, one may conclude if the total costs are within a reasonable margin or not [1].
Methods

The heat sector is particularly extensive, partially comprising the markets for natural gas, district heating, fuel oil, renewables, coal and lignite. In a first step we just take into account the expenditures of fuel for heating purposes of the end consumers (residential, commercial and industrial). It is important to realize that those costs are expected to shrink in the future with the deployment of energy efficient houses. For that reason we also take into account the costs for energetic redevelopment measures (thermal insulation of ceilings, roofs or walls among others). Furthermore renewable heating systems (heating pumps, solar thermal systems, pellet heating systems) which are characterized by capital intensive investments would not be adequately included this way. That is why additional costs of certain conventional and renewable heating systems over a predefined baseline are also considered (as costs for efficiency). The costs (investment and maintenance) for conventional heating systems are, however, assigned to the building costs and will not be considered further. Electrical power has been left out of this heating account on purpose and is considered in the account dedicated for electricity only.

The main source for this work is the statistical database of the AG Energiebilanzen which publishes data regarding the energy balances of Germany, as well as the data published by the respective associations for different energy carriers. The AG Energiebilanzen takes into account the particular fuel assignment of CHP-plants.
Results
We find that the total expenditures of end consumers (without VAT) in 2013 for fuel for heating purposes has been around 66 billion Euros (see figure 1). The most important energy carrier is by far natural gas followed by light fuel oil. Furthermore there have been investments in renewable heating systems mainly promoted by the so called “Marktanreizprogramm” (MAP), as well as investments in energetic redevelopment measures partially supported by the German development bank KfW (“Kreditanstalt für Wiederaufbau”). The sum of those values amounts to approximately 35 billion Euros. Thus, end consumers in Germany have spent 101 billion Euros in 2013 for heat services which corresponds to 3.5% of the GDP. In comparison, expenditures for electricity amount to only 2.5% of the GDP [2].
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Conclusions

The focus of the energy turnaround in Germany so far has been on the electrical supply side. This becomes visible if one takes into consideration the large subsidies that have been granted and the investments that have been carried out in that sector in recent years. Nevertheless, in its policy paper [3] defining the energy turnaround, the German government shows its intention in achieving a climate neutral building stock by 2050, which certainly is an ambitious and cost intensive goal. The energy accounts for heat services are a reliable and useful indicator to monitor the total costs in this sector, specially when bearing this long-term goal in mind. It is already apparent that energy efficiency measures constitute a large fraction of the total costs and may have a major macroeconomic impact in the future which could be analyzed in further research.
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Figure 1: Total expenditures in million Euros for heat services in 2013








