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Overview
Especially for densely populated areas, district heating can provide an efficient and ecomic viable possibility to supply the buildings’ heat and domestic hot water demand. To be able to operate such a viable district heating network, pricing mechanism are essential for the operators. Moreover, the applied pricing mechanisms can also influence the costumers decision for the investments in the type of heating system, as district heating directly competes with various other  heating technologies like heat pumps or gas boilers. In addition, the pricing models may contribute to set incentives for the costumers to change their behaviour, consequently decreasing their heat demand and thus reducing  CO2-emissions. As the heat load profiles show peak loads, especially in the winter season in middle Europe for residential buildings, the current pricing mechanism of district heating networks often consists of high base prices per MW and lower demand charges (two-part tariff). These high fix costs can prevent the costumers from energy saving measurements and efficiency increases in households.
The current study analyses the consequences of different pricing mechanism on the costumers long-term decision up to 2030. This includes the decision for investments in heating systems and also for energy saving measurements regarding refurbishments. The consequences for the whole heat demand in the building sector a pointed out. Furthermore a special focus is on the distribution costs for district heating due to expansion and extension. The results include the total costs for heat supply, considering the costs on the demand side (respectively the building sector), costs for supply of the district heating demand and costs for the distribution of it. The study presented in this work is conducted for the city of Vienna.
Methods
The research question is answered by an integrated approach, including explicitly the analysis of the costumers’ investment behaviour.Tthe economic evaluation of the district heating network,it’s expansion and the generation and expansion planning to supply the central district heat demand is also considered to find suitable pricing mechanisms.
First, the decision of costumers for investments in heating technologies and refurbishments depending on the district heating pricing models are simulated. Therefore the existing bottom-up model Invert/EE-Lab [1] is used and this model applies a multinomial logit approach. The resulting demand for district heating up to 2030 serves as input for a linear optimization model to evaluate the economic viability of the existing district heating network and the expansion of it [2]. Furthermore, the generation and expansion planning model considers an adaption of the heat generation costs due to the change in the district heat demand [3]. The consequences on the demand side due to changed heat generation costs and pricing models is then considered with a feedback loop.
The different pricing models and the consequences are compared by the introduction of indicators, like the total costs for the heat energy system, the CO2-emissions and the share of renewables to supply the heat deamand.
Results

The results show, that different pricing models cause changes in the investment behaviour of the costumers. In comparison to the current used district heating prices in Vienna with an high base price [per MW] and lower demand charges [per MWh], a shift of the base price to the load price can reduce the energy demand for district heating, as the costumers have more incentives to reduce their heat demand and thus can also reduce the whole energy demand of the city.
In addition, the results will also show the consequences of peak load pricing on the behaviour of the costumers, whereas the model assumes that the costumers react on the peak load prices within a time horizon and transfer their load, which could result in lower heat generation costs and easier integration of renewable energy to supply it. 
Conclusions

New pricing models for centralized heat supply can change the heat energy system as a whole: it can set incentives to customers, to reduce their heat demand, can cause a load transfer in the hourly heat profiles and thus can support the integration of renewables for the centralized heat supply. 
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