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(1) Overview

The German space heating sector is responsible for about 19% of Germanys CO2 emissions and so the second largest emission source (behind electricity production). Moreover, the sector is still regarded as an area with high potential for reducing GHG at low – or even negative – costs. Politics is now trying to realize this potential by a law, which forces house owners to use 10-20% renewable energy such as solarthermal energy, wood or heat pumps for space heating. One federal state has already passed this law in November 2007 and the Federal Government is expected to pass such a law for the whole country in the current year. Moreover, high oil and gas prices also affect the heat market and favour the entry of alternative solutions. 
This paper tries to analyse the impacts of the new legislation and of rising prices for fossil fuels on the market for space heating until 2020. A focus is hereby set on heat pumps. The sales of those boomed in the last years reaching a market share of about 8% of the newly installed heatings in 2007 and are expected to grow further. Thus, it is very interesting to have a look on the future of heat pumps in Germany.
(2) Methods

For this purpose, a simulation model has been built. As the number of new buildings in Germany is relatively low, it is especially important to look at the replacements of heating boilers. In order to take this fact into consideration the age structure of the heating boilers is explicitly modelled. Replacement takes place at the end of the expected technical lifetime (Vintage Model). The investment decision of the house owners is simulated by a multi-criteria decision analysis: 
· Heat demand of the housing unit is taken from the real frequency distribution of German heat demand (Monte-Carlo-like). 
· The economic frame parameters (investment costs and fuel costs) are modelled by a learning curve and by scenarios, respectively. 
· In order to simulate the influence of uncertainty and future expectations (especially with respect to legislation and fuel prices) in the decision of the investor, the expectations of the investor are modelled according to the fuel price development of the last 3 years. For fuel oil prices a random walk is assumed, other fuel prices (natural gas, pellets and electricity) are correlated to fuel oil. By means of a Monte-Carlo-Analysis the impact of the fuel price development on the consumers decisions is analysed.

So, neither perfect foresight nor myopia is assumed for the investor. 

· Ecological attitude or aversion to innovative technology is considered by biases of the investment decision in favour of renewable solutions or against innovative solutions, respectively
The focus of the analysis is on heat pumps, as they have several interesting special features: The fuel price of heat pumps in the case of electric heat pumps is supposed to be correlated with oil and gas prices. In the case of natural gas-driven heat pumps the fuel is gas, so the fuel price of the heat pump is identical to that of the conventional technology. Thus, only differences in investment costs and efficiency will lead to differences in total costs. 

Furthermore, in a liberalised electricity market with a growing share of renewables, electric heat pumps are of high interest for electricity companies, as they not only produce new demand for electricity but can be used as well for functional storage of electricity. 
(3) Results

The results of the simulation show the impacts of the currently discussed legislation on the heat market. Beside wood pellet boilers, biogas and solarthermal energy, heat pumps are expected to benefit from the legislation. CO2 emission reductions have been calculated. 

Using sensitivity analyses, the effect of decreasing investment costs, different fuel price scenarios and varying expectations of investors concerning the future legislation and fuel prices has been examined. 
The simulation shows, to what extent and for which costs it is possible to reduce GHG emissions in the German space heating sector. 
At the end, a short glance is taken on the impacts of the development of the heating market on the structure of German electricity consumption. 
