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To achieve climate goals and 
facilitate a sustainable energy 
transition, the subsurface and 
geothermal energy technologies 
are key

Geothermal Energy



40% of EU´s electricity from fossil fuels

Net electricity generation, EU 2021
(% based on GWh)

Source: Eurostat, 2022

Heating & cooling represent ~50% of EU’s 
total final energy consumption

About 70% of thermal energy required for 
heating & cooling is coming from fossil fuels 

(mostly gas)

70% of EU’s heating & cooling from fossil fuels

Source: Eurostat (2021)

Source: Heat Roadmap Europe 2050 (2017)
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Source: Thermomap EU, 2020

Geothermal energy has a high potential to 
supply the EU's district heating and cooling 
sector, while emerging technologies for 
higher temperatures and efficiency and for 
recovery of critical materials from 
geothermal brines offer promising 
opportunities. 

Geothermal represented 0.5 % of the 
global renewable electricity market in 
2022, generating 0.2 % of electricity in 
the EU.

Geothermal Energy in Europe



Geothermal Energy and Energy Trilemma

Source: https://international-partnerships.ec.Europa.eu/policies/sustainable-development-goals_en

Security
▪ Domestic supply
▪ Matching supply and demand

Sustainability
▪ GHG emissions
▪ Low/zero carbon technologies

Affordability
▪ Grid services and balancing
▪ Efficiency renewables
▪ Baseload heat

EU commitment to SDGs implementation



National policies and regulations are key to the 
successful development of geothermal projects, and 

these strongly vary around the world. 

Challenges of development and use of geotermal energy



▪ Policy support EU support for the geothermal sector is rooted in the European Green Deal. 

▪ The latest revision of the Renewable Energy Directive increased the overall target for the share of renewable energy sources (RES) by 2030 and set a 
binding target for an annual percentage point increase in the RES share for heating and cooling. 

▪ The revision also ensures simpler permitting for small and large heat pumps. 

▪ The revised Energy Efficiency Directive includes an amended definition of an efficient heating and cooling system aiming to boost RES. 

▪ Geothermal energy also features in the Commission proposal for a Net Zero Industry Act, as one of eight strategic technologies. 

▪ Lithium that could be extracted from geothermal brine is covered in the proposed critical raw materials act. 

▪ The announced heat pump action plan envisages at least 10 million additional heat pumps by 2027 and 30million by 2030. The plan would encourage 
use of small and large geothermal heat pumps in buildings, heating and cooling systems, and in industry.

EU Policy support



In January 2024, the European Parliament’s Plenary voted on a resolution to support a 
European geothermal energy strategy (531 votes in favour, 2 against and 20 
abstentions). Adopted a Report on geothermal energy that recognises the huge 
potential of geothermal energy and sets the stage for a greener and more 
sustainable future.

➢ Governments are urged to invest in geothermal resource mapping and drilling.
➢ The European Geological Data Infrastructure (EGDI) takes centre stage, providing 

access to pan-European and national geological datasets.
➢ Geothermal energy is seen as a game-changer for the decarbonisation of district 

heating systems.
➢ The EU needs to streamline the permitting process for geothermal projects to make 

them more attractive to investors.
➢ This recognition by the EU Parliament highlights the crucial role of a 

sustainable Geological service for Europe.

European Parliament Endorses Call For EU Geothermal Strategy

Major victory for Geothermal Energy in the EU



Geothermal Energy in Spain: Overview

Source: Geothermal Energy Use, Country Update for Spain.  European Geothermal Congress 2019

▪ High Geothermal potential in Spain: for high and medium enthalpy 
resources

▪ Canary Islands, due to their volcanic geology, is the area with most 
promising potential

▪ Cantabrian, Pre-Pyrenean, Guadalquivir and Betic Ranges basins 
host deep permeable formations that contain fluids whose 
temperature exceeds 100°C

▪ Other promising areas such as North of Madrid Basin, Jaca-Serrablo 
and La Selva-Vallès (Cataluña) have been identified and evaluated 
(IGME and O&G explo.)

▪ Identified potential areas clearly biased by the lack (or presence) 
of deep well data (underestimated potential?)



Turning coal mines in the region of Asturias in Spain to sources of geothermal heating and cooling

New facilities at abandoned coal mines in the region of Asturias in Northwestern Spain are to bring geothermal 
heating and cooling to a hospital and research building of a university.

Geothermal projects in Spain: Mieres, Asturias



The project is headed by the Almeria-based
company Cardial, belonging to the Cyopsa
Group, with headquarters in the Almería
Technological Science Park (PITA) and with
facilities located in the Níjar field, where it
drills to access the areas of high
temperatures that are located at high
depths.

The project contemplates reaching depths
of more than two thousand meters to take
advantage of that heat to heat the interior
of the greenhouses.

Geothermal heat project in Almeria, Spain

Geothermal projects in Spain: CARDIAL, Almeria



The CROWDTHERMAL Spanish Case Study focuses on 
two housing cooperatives utilizing shallow geothermal 
energy for heating, cooling and domestic hot water: 
EAI 310 and Arroyo Bodonal.

Geothermal projects in Spain: CROWDTHERMAL, Madrid



Sustainable cooling is being supplied to the Moncloa Transport Hub in 
Madrid, Spain using both geothermal and solar energy as part of the 
GEOBATT project that is developed by SACYR.

Is demonstration project and the first to combine hybrid geothermal heat 
pumps, redox flow batteries, and photovoltaic solar panels to provide air 
conditioning  at the Moncloa Transport Hub

Geothermal projects in Spain: Transport hub, Madrid



https://www.world-energy.org/article/39907.html

EUR 120 million funding from the Ministerio para la Transición 
ecológica y el Reto Demogáfico, multiple studies will be conducted in 
the Canary Islands and other regions.

✓ Gran Canaria: Island Energy Council (CIE) proposes a EUR 31 million 
project for geotermal exploration and drilling in Valsequillo, 
Ingenio, Agüimes, and Telde due to their high potential for 
geothermal development.

✓ Tenerife: a private-public partnership between the Technological 
Institute of Renewable Energy (ITER) and Disa Renovables plan a 
geothermal exploration campaign in 2024.

✓ Repsol will conduct geothermal studies in La Palma and Madrid

New investments
Fundings for geothermal Energy in Spain



▪ Geological, geophysical and hydrogeological studies to 
characterize the subsurface and to assess the site suitability for 
the use of deep geothermal energy.

▪ Technical studies to assess the feasibility and design of the 
geothermal power plant, including the type of the drilling, the 
fluid and of the heat exchanger.

▪ Economic and financial studies to assess the costs and benefits of 
the project, including the assessment of risk and financing 
options.

▪ Environmental and safety studies to assess the effects of the 
project on the environment and public health, and to define 
measures to avoid and mitigate these effects.

Source: https://www.iter.es/the-councils-of-gran-canaria-la-palma-and-tenerife-promote-the-
development-of-geothermal-energy-on-their-islands/?lang=en#iLightbox[gallery32487]/2

Geothermal project studies in Spain



▪ Geothermal energy has been identified as one of the strategic energy sectors

▪ In Spain there is great potential for geothermal resources that, through adequate support and 
development of the sector:
✓ increase the use of geothermal energy in the country and attract national and foreign investment to 

develop this renewable energy
✓ can bring to the country closer to the levels of use of other European countries

▪ Needs political and adequate support instruments to continue promote and impulse geothermal energy

Remarks
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