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Geothermal is the multi-solution provider



Geothermal is...
• Cheaper than fossil and other renewable heat sources in many Member 

States according to the International Energy Agency (see Figure 1). 
ADEME, the French environment agency, found that the levelised cost of 
geothermal district heating was €15 MWh compared to €51 MWh from 
fossil sources in 2019.

• Good for property values: In Sweden, household retail agencies found 
houses with Geothermal Heat Pumps increased property prices by about 
€10-12,000.

• The ‘go to’ solution for urban and rural cities: Cities all over Europe are 
opting for large-scale geothermal district heating systems.   

• Grid balancing: Geothermal electricity provides baseload solves security 
of supply threats by removing dependence on the import of fossil fuels 
from third countries.

• Available everywhere: Heat reservoirs and basins have only been mapped 
in some regions and in some countries. Over 25% of the EU’s population 
can be supplied by geothermal district heating by using resources mapped 
in 2013. Combined with geothermal heat pumps (GHPs), nearly half of the 
EU’s heat demand can be met by 2030.  

• Sustainable lithium: Geothermal operations in Germany, France, UK, 
Kenya, New Zealand, Canada & the US are investing in geothermal 
lithium hydroxide and other related lithium chemicals from existing and 
new geothermal capacity. This zero-emission extraction is the foundation 
for the global lithium battery value-chain. 

Note: Many areas yet to be mapped

Source: IEA

https://librairie.ademe.fr/energies-renouvelables-reseaux-et-stockage/765-couts-des-energies-renouvelables-et-de-recuperation-en-france-9791029713644.html
https://www.booli.se/kunskap/booli-bergvarme-analys/
http://geodh.eu/wp-content/uploads/2014/11/GeoDH-Report-D-2.2-final.pdf
https://iea.blob.core.windows.net/assets/5ae32253-7409-4f9a-a91d-1493ffb9777a/Renewables2021-Analysisandforecastto2026.pdf


Location of existing and planned geothermal  
DHC

Temperature range of geothermal DHC 
systems
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• ADEME (French energy agency) found LCE of geothermal as low 
as €15 MWh compared to gas at €51 MWh (see ADEME (2019) 
Coûts des énergies renouvelables et de récupéraIon en France).

• Most of the Paris basin is provided by geothermal DHC systems. 
Installed because it was the most cost-effecIve and reliable 
soluIon. 

• Vélizy-Villacoublay geothermal project in France, by Engie, used 
innovaIve mulI-drain drilling techniques which increased the 
geothermal output by 30%.

Geothermal DHC in France

• New business models: délégation de service public’ (DSP) law allows local utilities to build public infrastructure on 
behalf of local authorities. Allowed Engie to design, construction and operationlise the geothermal district heating 
system in Reuil in 2 years. 

• 4 Parisian regional local authorities have teamed up to jointly develop geothermal projects using the DSP model. It 
allowed Engie to take the risk for the entire project on its balance sheet. 60-80 degree temperature of the systems 
being developed. Consumers in Sipperec include 20,000 social housing units. Costs €1,5 million for Sipperec, 
€600,000 for Pantin, €200,000 for Les Lilas and €200,000 Le Pré-Saint-Gervais. See  
https://www.sipperec.fr/fileadmin/user_upload/CP-UNIGEO-VDEF_01.pdf

https://www.thinkgeoenergy.com/drilling-success-at-geothermal-heat-project-in-velizy-villacoublay/
https://www.engie-solutions.com/fr/actualites/cp-georueil
https://www.sipperec.fr/fileadmin/user_upload/CP-UNIGEO-VDEF_01.pdf


Aarhus in Denmark: 
• Heat grid already exists. 95% of the populaIon is connected 

to these heat grids. 
• Innargi will replace exisIng fuels in the system with 

geothermal. Because the infrastructure already exists there 
is a strong business model to convert to geothermal. 

• 30 year agreement between the city and the project 
developer. 

• Geothermal to cover 20% of the heat grid. To be operaIonal 
in 2029.

• Sedimentary rock makes drilling much easier too. 

Geothermal DHC in other countries

Munich, Germany
• Stadtwerke model. Local governments own the DHC systems. Established public interest companies to manage 

network. Stadtwerker’s are often politically and financially powerful. 
• Munich operates 6 geothermal plants. 7th to go online in 2029 adding additional 75,000 buildings to the network. 
• A cooling network being added to the system in Sendling (southern part of the region) at a cost of €80,000. This is 

also to manage the electricity load factor as more cooling appliances being used due to climate change.
• Grunwald heat plant: Stadtwerke München (SWM) and Erdwärme Grünwald (EWG) signed contracts in June 2022 to 

build geothermal DHC system that provides additional balancing to both DHC systems. This is the first of kind project 
but can be replicated, at scale, across Europe.   



• Heerelen in Limbourg, the Netherlands, reflooded an abandoned 
coal-mine and used this for a 4th generation geothermal district 
heating and cooling system for the local community. 

• The scheme is called Mijnwater
• Last coalmine closed in 1974. 2003 exploratory drilling. 2005 

geothermal drilling and 8 km piping system installed. 2008 
geothermal plant fully operational supplying nearby offices. 
Extended to residential houses and other offices.  

Geothermal in coal regions

• The Asturias  region, in north west Spain was the centre of the 
country’s coal mining.

• Phase 1 started in 2006 to supply Vital Álvarez Hospital (7 million 
kWh per year) and the University of Oviedo campus (208,000 
kWh per year).

• Phase 2 added 2 MW more  in 2020 including another university 
campus and 248 residential buildings. 

• European Regional Development Fund grant of €500,000 
leveraged 1.4 million private finance. 

https://mijnwater.com/


Local opportunities and challenges:
• Local authorities are best placed to plan

renewable heating systems. Crucial that they are
based on long-term supplies of local heating and 
cooling sources. 

• Gas Distribution System Operators (DSOs) 
manage heat networks across Europe. 
• They are often resistant to energy efficiency 

or renewable heating because it undermines 
their networks, profitability. 

• They often threaten to increase network 
charges for other customers if they lose 
business to fully or partially decentralised 
renewable/energy efficiency systems. 

• They charge a fee for disconnecting, which 
increases the cost of RES systems. 

Significance of local authority planning

• Two opIons:
• a) Include specific renewables into their mandate from the gas package
• b) Give local authoriIes mandate to override their network planning and investment decisions to favour 

renewables. This also needs to be included in the gas package. 




