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“SAPHEA’s overall goal is to address the prevailing barriers of renewable heat by developing and
supporting market uptake measures for enabling Geothermal Heating- and Cooling (geoHC)
networks to significantly contribute to the European HC sector. This in turn will contribute to a
gradual and continuous replacement of fossil fuels while at the same time increasing the use of
on-site available, low-exergy renewables in order to reach the 2050 zero net emissions goals of the
European Union.”

» Analysis and removal of barriers to the market uptake of geothermal energy in HC-networks

FUNDING PROGRAM CONSORTIUM

Horizon Europe (HORIZON-CL5-2021-D3-02-03) GeoSphere Austria (Coordinator), 9 partners representing universities, research labs, interest

groups and industry representatives covering key heating and cooling markets in Europe
G RANT AG R E E M E NT N U M B E R (Austria, Denmark, France, Germany, Italy, Poland and United Kingdom)

101075510 @Z& GeoSphere 47, @’Ecthnk RN Funded by
(= Austria G E i
RUNTIME = the European Union
g E Geothermal DI TORINO

Engineering Ltd This article/publication is based upon work from the
October 2022 - June 2025 (33 months) o project SAPHEA, funded by the European Union's

—— g”'\ University HORIZON EUROPE research and innovation programme
Ufnli\\gerﬁj-it% ollege. AGH under the Grant Agreement number 101075510
0 unici

TECHNISCHE —

UNIVERSITAT H

WIEN r EGEC CNGiIC

Vienna |Austia =~ WO  GEOTHERMAL Solutions




SAPHEA @

Tha main barriers for implementing geothermal in T
DHC grids (survey @geoDHC days 23 in Arhus): AND COOLING NETWORKS IN EUROPE

ownersnip and responsiod

risk and benefit allocati

cost of retroffiting : :
g g L thermal interferences lack of trust in dhe
G law proceedings available resource
Imer ¢ adapt equipments
= ;'_.!:l eering E F:.f.::._::i::.:,]i ;:l hl‘:"':,.:': DWﬂerSh]D
hightemperature 3  offtake changesinthegrid ~ daug problemy high supply temperature
implem_rm:m'oq period 5  highcosts no experience anagement e Technical
. perceptionoffisk  compeleliveness — go0igl acceptance  baseload  Perceived complexity . . .
high temperatures offtaker willingness lobby : . : costeompared toothere ® FINANcial / Business
o temperaturedemand  cutngassets g . Legal
= low cost ] b
CDSt money i policies E o AwareneSS
. : temperutures FengiGt!Oﬂa price regulations E
business model  Knowledge
Z = Infrastructure
lack of knowledge T o L gas o . . :
existing sources e Sl g  Phasingoutold equipment 8 E e  Risks
: a2 long-termcontracts ~ data § b
different parameters money again 8 = c = B
i3 = =m
technological barriers sibearfioce datis j= g =
< @
different emphasis long term investmen £ 5
desire to gain money fast temperature level reducti
lack of political courage high temperature hp

pressure temperature making network complex



SAPHEA‘s 5 main objectives

1

Establishing a
digital access
point for decision
making support
and consultancy
on geothermal
energy use in
heating and
cooling networks

2

Adapting and
upgrading
existing datasets
and tools for early
stage investment
decisions and
strategic planning
of energy
suppliers,
communities and
municipalities

3

Fostering
supportive
market
frameworks to
facilitate future
investments into
"geoHC networks"
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4

Reducing social
gaps and barriers
to bring "geoHC
networks'' closer

to regional
stakeholders
across Europe

5

Empowering
future investors
and operators of

"geoHC networks"
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Toolbox  Explore our GIS toolbox to assess. INTEGRATING GEOTHERMAL HEATING
demand, map geothermal potential, and  AND COOLING NETWORKS IN EUROPE

model energy scenarios

https://gogeothermal.eu/geothermal-
dhc-market-uptake-hub/
www.saphea.eu

1

Strategies &

H : Expiore policy recommendations,
Guidelines planning strategies, and guidance for

successful GeoDHC deployment
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Navigate GeoDHC scenarios and uncover
insfghts with our interactive guide

Data Viewers

Access geothermal maps, sustainability
insights, and market tools




Landing page - overview

lO‘I’HERMAL DHC MARKET-UPTAKE HUB

SAPHEA @

INTEGRATING GEOTHERMAL HEATING
AND COOLING NETWORKS IN EUROPE

Geothermal DHC Market-Uptake Hub

THE SAPHEA PROJECT KNOWLEDGE BASE STRATEGIES & GUIDELINES DATA & VIEWERS SAPHEA TOOLBOX WIKI GAMEBOOK CONTACT
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Follow SAPHE As company profile
Join the Community and discuss with
other experts

This digital platform serves as the central access point for exploning tools, data, and guidance to support the development of
geothermal-based district heating and cooling (geocDHC) systems across Europe. Whether you're a municipal planner, energy utility,
policy advisor, or consultant, the Hub is designed to quide early-stage decision-making with tailored, evidence-based resources.

Explore the sections of the site:

+ Strategies & Guidelines

This section brings together SAPHEA's core strategic outputs. It includes scenario-based planning tools, regulatory overviews,
business model recommendations, and financing strategies—providing structured guidance for local and regional geoDHC
implementation

¢ Data & Viewers

Access interactive tools and key datasets ta support spatial and financial planning. The GIS Implementation Viewer, based an COST
Actlon Geothermal-DHC, presents existing geoDHC projects across Europe. The EU27 Financial Mapping Tool helps users identify
relevant national and regional funding instrurnents. A separate collection of spatial datasets compiled by SAPHEA supports local
resource assessment and energy planning.

* Knowledge Base

Browse and dewnload all publicly available project outputs, including reports on market conditions, scenario catalogues, policy
recommendations, business model blueprints, and spatial data documentation. These resources are designed for reuse by local
authorities, researchers, and practitioners.

¢+ Contact & Consortium
Connect with experts in the field of geotherrmal district heating and cooling as well as the tearm behind SAPHEA.
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Knowledge-base

Knowledge Base

GEQOTHERMAL DHC MARKET-UPTAKE HUB THE SAPHEA PROJECT 'OWLEDGE BASE STRATEGIES & GUIDELINES DATA & VIEWERS SAPHEA TOOLEBOX WIKI GAMEBOOK CONTACT

The story of SAPHEA is structured around a comprehensive suite of deliverables, each one a building block in the project’s mission to accelerate market uptake. |t begins with the
foundation, where the project establishes its data backbone. A detailed Data Managernent Plan ensures that every dataset, tool, and result is managed transparently and shared
openly. Simultaneously, the consortium conducted a deep dive into current market conditions in Europe, resulting in a Status Report on Key Marker Drivers, which reveals both
the promise and the challenges of geo-based heating and cooling technologies.

From this strategic base, the project moves into exploration and mapping. The Scenario Catalogus introduces a wide spectrum of technical options for geothermal district
heating and cooling (geoDHC), ranging from shallow to deep systerns, each contextualized with real-world examples. These are supported by the Cotalogue of Spatial Dotasets
which offers planners and decision-makers a geographic lens through which to assess regional geothermal potential—vital for early investment planning.

SAPHEA goes further by tackling the financial and business dimensions of geothermal integration. In its Status Feport o0 Business Models, the project documents traditional
structures like PPPs as well as newer models involving energy communities and decoupled infrastructure ownership, This is complemented by a pan-European Mogping of
Einancial Instruments and an insightful Guide on Financing CecDHC, which translates complex financing pathways into practical guidance for municipalities and utilities.
Blueprints for Business Models bring these concepts to life, showing how others have structured successful projects across Europe.

The narrative then turns to policy and society, recognizing that technology and finance alone won't bring geothermal systems to life. The Stotus Beport on Requlatony and Policy
Frarmmeworks outlines the legislative hurdles facing geoDHC expansion, while a parallel report focuses on Socio-Environmental Conditions—public perceptions, environmental
impacts, and stakeholder dynamics. All of this feeds into SAPHEA's Science-to-Policy Repaort, which delivers a set of actionable recommendations for regulators and policy-
makers to streamline permitting processes and create supportive frameworks for uptake.

From early on, stakeholders have been involved through workshops and consultations, captured in the Sumrmary Report on Farly Stakeholder interaction. Their input helped co-
create the SAPHEA Market Uptake Hub, a digital space where all resources—data, maps, models, and decision-support tools—come together in one intuitive interface. Within the
Hub, users find tailored toolboxes and even an interactive Camebook: a decision-making companion that walks users through investment scenarios, policy options, and
stakeholder strategies in an engaging, step-by-step format,
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Data & Viewers

Data & Viewers

GEOTHERMAL DHC MARKET-UPTAKE HUB THE SAPHEA PROJECT KNOWLEDGE BASE STRATEGIES & GUIDELINES I'I'A & VIEWERS SAPHEA TOOLBOX WIKI GAMEBOOK CONTACT

This section provides access to SAPHEA's key data-driven resources developed to support the strategic planning and market uptake of geothermal-based district heating and
cooling systems.

At its core is the interactive GIS viewer, built on cutcomes from the COST Action CA18219 (Geothermal-DHC) and enhanced by SAPHEA, showcasing existing geoDHC
implementations across Europe. This tool offers users an intuitive visual interface to explore current projects, technical configurations, and regional distribution patterns.

Complementing this is the EU27 Financial Mapping Tool (Deliverable D4.2), which offers a structured overview of available funding schemes and financial instruments at
national and regional levels—essential for early-stage project development and investment planning.

Additionally, SAPHEA's Cotologue of Spatiol Dotosets (D2.3) is made available here as a curated collection of publicly accessible geodata relevant for geothermal planning. These
datasets support regional assessments and can be integrated with local planning tools.

While the section is grounded in SAPHEA's own deliverables, it also links to selected platforms developed in related EU projects—such as Hotmaps and EnerMaps—for extended
insights and modelling capabilities.

Together, these resources offer a solid analytical foundation for stakeholders seeking to explore, evaluate, and plan geothermal heating and cooling systems across Europe.




A Map of Geo-DHC installations in Europe, developed under COST Action Geothermal DHC and the

SAPHEA project
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Geothermal DHC Mapping Tool
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Mapping of financial instruments (EU 27) ) SAPHEA “

Through the joint efforts of three EU funded Projects (CoolLIFE (LIFE21-CET-COOLING Grant 1D: 101075405), SAPHEA (Horizon Europe Grant agreement 1D: 101075510) and ITEGRATING GEOTHERMAL HEATING
ActlonHeat (H2020 Grant 1D: 101033706)) it was possible to derive a full-European mapping of financing instruments relevant for Geothermal DHC. Right below, the mapping tool ND COOLING NETWORKS IN EUROPE
is embedded.

You can also download the excel file and the Status Report to be used offline.
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3 EnERGY RESEARCH JIRAAATIG SHeT
4
) SAPHEA Export of EU-27 Country Mapping of Financing Schemes to
5
decarbonize Buildings, Heating and Cooling
B
7 Authors: Giulia Confarto, Marcus Hummel, Francesca Conselvan, Salvadar Perez
8 Affiliations: e-think energy research, Argentinierstralle 18/10, A-1040 Vienna, Austria. conforto@e-think.ac.at, hummel@e-think.ac.at
This dataset contains the mapping of all public and private financing instruments currently available to support the market uptake of geothermal DHC
g Description: networks. The mapping is divided into two sheets: Public Schemes and Private Schemes. The description of additional data is provided below in the
content section. This update includes the mapping of risk-mitigration instruments for geothermal projects.
10 Last updated: 10th 5 ber 2024
Mapping of all public schemes: each scheme is classified per country, level (European, Mational, Regional, Lacal), Name in
11 Content: 1 Public Schemes Englizh and in Ioca.l language, sectors (Y= directly ccwe.red, (¥)= indirec.tly ccwere\fl,. that i_s not explicitely m.enFioned,
butreasoably applicable, blank= not covered), type of -, main and addi I links, a short description and the last
time the page was visited.
Mapping of all public schemes: each scheme is classified per country, level (European, National, Regional, Local), Name in
12 2 Private Schemes English and in local language, issuer, sectors (Y= directly covered, ()= indirectly covered, that is not explicitely mentioned,
butreasoably applicable, blank= not covered), type of instrument, main and additional links, a short description and the last
time the page was visited.
13 3 Lists Values used for drop-down menus.
14 4 Mapping Sources List and links of sources used to compile the mapping reported in sheets 1 and 2.
15 5 Indicators List of additional socio-economic, climate and enegy indicators used in the assessment.
16 & Indicators Sources List of sources and reference year of each indicator.
17 7 Pivot Fivot tables schemes per various classifications
18 & Correlation Matrix Correlation Matrix of main mapping outcomes and indicators
Acknowledgements: This mapping is a subset of the dataset “EU-27 Country Mapping of Financing Schemes to Decarbonize Buildings, Heating and Cooling.” (Conforto and
Hummel, 2024a), available on: https://zenodo.org/records/13332217
The complete mapping of financing instruments was triggered and funded by the projects CoolLIFE (LIFE21-CET-COOLING Grant |D: 101075405), SAPHEA (Harizon Europe
19 Grant agreement ID: 101075510) and ActlonHeat (H2020 Grant ID: 101033706, which highlighted the need for a thorough mapping of financing options to decarbonise the
built environment. The costs associated with that work were split among the projects which benefit from it, any other funds received in each project were dedicated to the
research specific to the respective project. No double funding was received for this work.
SAPHEA “ Funded by This publication is based upon work from the project SAPHEA, funded by the European Union's
20 g HORIZOMN EUROPE research and innovation programme under the Grant Agreement number
INTEOEATING GPOTIMRMAL MEAING - the European Union
AND COOLING NETWORKS IN EUROPE 101075510
21
22
23
24 -
4 »

= Cover PublicSchemes Private Schemes Lists Mapping Sources  Indicators  Indicators Sources  Pivot  Correlation Matrix  CM Input  CM Results  Pics




Catalogue of Spatial Datasets

SAPHEA_D2.3_Pan_European_dataset_catalogue_V2

Cover

(= Austria

@ ) GeoSphere

Technical

University
of Munich

SAPHEA

INTEGRATING GEOTHERMAL HEATING

SAPHEA Pan-European catalogue of datasets for Geothermal
Energy assessment

Authors: Jacques Brives1, Titus Seeger2
Affiliations: 1. Geosphere Austria ; 2. Technical University of Munich
The following dataset represents a state-of-the-art overview (as of 2025) of selected pan-European geospatial data sources relevant to
Description: geothermal energy applications. All cited datasets are freely available, accessible, and can be downloaded via the URLs provided in the
table.

Brives, J., & Seeger, T. (2025). Pan-European catalogue of datasets for Geothermal Energy assessment [Data set]. SAPHEA

How to cite (101075510). https://doi.org/10.5281/zenodo. 15262168
Last updated: 15th May 2025
Content: 1. Catalogue List of collected Pan-European datasets classified by data type. The direct URL to the data is given in the content

description. The same is true for the licence type in the corresponding row.

Acknowledgements:

This dataset catalogue was triggered and funded by the project SAPHEA (Horizon Europe Grant agreement ID: 101075510). No double funding was received for this work.
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SAPHEA Toolbox
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SAPHEA Gamebook

CAMEBOOK

Explore Your GeoHC Journey with the SAPHEA Gamebook

Curious where your geoHC journey could lead? Step into the gamebock and start exploring your route.

SAPHEA

Journey through
the Market
Uptake Hub
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Contact & Community:

GEOTHERMAL DHC MARKET-UPTAKE HUB THE SAPHEA PROJECT KNOWLEDGE BASE STRATEGIES & CUIDELINES DATA & VIEWERS SAPHEA TOOLBOX WKL GAMEBOOK l)NTkCY

Preferably via LinkedIn

Follow SAPHEAs company profile

Join the Cormmunity and discuss with the SAPHEA team and
other experts

or reach out using the below info

' Place du Champ de Mars, ro. 21050 Bruxelles

+32231B4065




Thank youl

Get in contact with us:
www.saphea.eu
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