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ABSTRACT

This 49th volume of the International Journal of Sustainable Energy Planning and Management 
presents articles from the 11th Smart Energy Systems  Conference held in Copenhagen, Denmark 
in 2025. The conference invites academia, industry, consultancy, and utilities to engage and 
discuss the transition of the energy system. District heating has always been a strong focus point 
of the conference, as is also evident in the present 49th volume of the IJSEPM. Topics presented 
in this volume include a study on alternative heat sources for heat pumps in district heating, such 
as wastewater and river water. District heating continues to be a focal point, in a study exploring 
hybrid network solutions for further development of district heating systems, and in a study on 
decarbonisation of combined district heating and cooling systems. Also connected to district 
heating, this volume presents work on novel methods for estimations of heat demand and heat 
sources for district heating across the European Union, in addition to a study on the mapping of 
waste heat potentials, and lastly, the global warming potential of district heating in Finland. 
Finally, this volume presents work on industry transformations and prominent barriers to this 
transformation, and a rare study on the maritime sector and the modelling of sustainable fuel 
pathways.

1.	 Issue Contents

Several studies have focused on the role of heat pumps 
in future energy systems as a means of transitioning 
heating supply to variable renewable electricity sources 
and for helping to keep the balance in the electricity 
system. In this issue Sieglar [1] investigates low-tem-
perature heat sources in the shape of wastewater and 
river water for heat pumps in Hessen, Germany and 
combining this with potential district heating areas, 
assesses potential contributions to heating. The authors 
find similar magnitudes of potentials from heat pump-
based production from the two sources - 4.5 TWh/y for 
river and 4.9 TWh/y for wastewater. This is based on a 
relatively modest heat demand density threshold of 175 
MWh/ha/y. Applying a higher threshold of 415 MWh/

ha/y reduces the potential more for rivers than for 
wastewater.

Previous work in the IJSEPM has also focused on 
low-temperature heat sources – Pieper’s work [2,3] 
included similar assessments of rivers, wastewater and 
more. Trabert and coauthors [4] analysed the economics 
of river water-based heat pumps, finding that flexible 
operation would decrease electricity costs.

Vallese [5] looks into scenarios for district heating 
with Hybrid Network Solutions in Germany, includ-
ing technologies such as waste heat, rooftop PV, elec-
tric heating, heat pumps and decentralised heat 
storage. Heat pumps show significant potential, but 
their deployment should align with electricity decar-
bonisation, and the overall Hybrid Network Solutions 
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mostly available at low temperature and therefore 
requiring heat pumps for integration. The work adds an 
important temporal dimension to waste heat mapping, 
showing that detailed hourly analysis is needed to assess 
the operational feasibility of waste heat integration in 
district heating expansion and decarbonisation.

Vassallo & Kontu [16] apply the energy systems anal-
ysis model energyPRO to assess the influence of global 
warming on district heating systems in Finland. Reduced 
heat demand can cause problems to current energy sys-
tems due to lower sales, but a concurrent switch to, e.g., 
biomass will provide a more stable economy. Previously, 
Sernhed [17] addressed district heating prices in Sweden, 
focusing on prices reflecting system costs and better 
through the split between fixed and variable costs. 
Odgaard & Djørup [18] addressed district heating prices 
from a benchmarking and regulatory perspective, focus-
ing simultaneously on ownership models. 

Ozen [19] focus on industrial transformation, and 
while financial feasibility is important, other factors are 
also. Indeed, an expert survey found that “Organizational 
challenges were found to outweigh financial ones”. One 
of the issues their survey revealed as a potential barrier 
for transformation measures was Spare requirement. 
Appiah previously investigated the adoption of renew-
able energy sources by small and medium-scale industry 
[20]. Barkhodar [21] investigated the rebound effect of 
industry, showing that with energy efficiency measures 
in industry, demand will, to a certain extent, rebound.

Reiter and coauthors [22] focus on the transition of 
the energy demand of the maritime sector to sustainable 
fuels. They establish a modelling framework in the form 
of a Python library to enable the modelling of different 
fuel pathways in the maritime sector. The library is 
tested on different fuel pathways on a Dutch case where 
its ability to model such systems is confirmed. The mar-
itime sector is responsible for approximately 3% of 
global energy demand, but the topic is underrepresented 
in the IJSEPM, with the exception of a targeted analysis 
of offshore charging stations [23] and more general anal-
yses where maritime demands are included in energy 
transition scenarios, like Petersen’s work on the Faeroe 
Islands [24] where, e.g., ammonia for the maritime 
sector is investigated.
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