The economic value of existing district heating grid infrastructure for the transition towards a carbon neutral heating system
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Motivation and research question
In the decarbonisation of the heating system (HS) district heating (DH) grids are expected to play an important role. They allow for cost and resource efficient heat supply in many areas with sufficient heat demand density and with available low carbon and renewable heat sources like geothermal energy, (industrial) excess heat and river, lake or sea water. While in many areas in the EU DH systems are already in place, in many areas most probably suitable for carbon neutral DH no grid infrastructure exists. Thus, the question arises “Which economic value has an existing district heating grid infrastructure for the transition towards a carbon neutral heating system?”

Methodology
In this work we qualitatively analyse the economic value of the existing DH grid infrastructure for the transition towards a carbon neutral HS. The economic value of existing DH infrastructure is hereby defined as the difference between the costs in case that a DH grid infrastructure exists and the case that no infrastructure exists. The costs are expressed via investment costs as well as levelized costs of heat distribution (LCOHD). In this context the following aspects are analysed: 1) the differences between initial investments and reinvestments in DH grid infrastructure, 2) the suitability of the existing DH grids for a meaningful carbon neutral HS, 3) the timing of investments, and 4) the socio-economic vs. the private economic value of the DH grids.

Results and conclusions
The highest economic value of the existing DH grid infrastructure for the transition towards a carbon neutral HS is found in terms of decreased investment needs in the period from now to carbon neutrality in 2050 in areas where the existing DH grid is suitable for low carbon or carbon neutral supply. This frees up funds for investments in other system changes needed in the transition. Areas with existing DH grid infrastructure might also provide lower LCOHD in the period until 2050 due to an increased amount of heat distributed over time: changing the heat supply in the buildings from other than DH to DH in areas with no or a low share of DH will need more time than changing it in areas with currently already high shares of DH. Assuming that the long-term costs for the infrastructure are about the same, this will lead to lower average LCOHD. Despite these positive values, existing DH grid infrastructure might also be a barrier in the transition in case that the existing infrastructure is not suitable for low carbon or carbon neutral supply. This could lead to a prolonged transition process or increased costs due to replacement investments before the end of the infrastructure lifetime.
