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16 Geological Survey Organisations (GSOs)

17 letter of interests of local stakeholders: Authorities, municipalities, 

universities, installers, drilling companies

Budget total: € 1,313,260

In-kind total: € 923,238

Project lead: Geological Survey of Austria

Managing Urban Shallow Geothermal Energy

MUSE is one of 15 GeoERA (ERA-NET Co-Fund Action of 45 European GSOs) projects 

MUSE project partners

Project life time:

01.07.2017 – 30.06.2021
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Introduction
“Shallow geothermal energy (SGE) is a key-technology for heating, cooling and 

seasonal heat storage”

From single family home use… … to low temperature heating and cooling grids

Main SGE systems included in MUSE are borehole
heat exchangers and thermal use of groundwater
(secondarily other systems like underground storage)
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Introduction

Why talk about shallow geothermal energy?

• It supplies heating, cooling and seasonal heat storage by 

the same technology

• It is available everywhere

• It represents a non-fluctuating, stable energy source

• It is low emissive and consumes little surface space

• It supports sector coupling

Why is it important to address urban areas?

• More than 75% of the European population lives in urban areas!

• The number of installations are continuously increasing leading to 

conflicts of interest

• Efficient and sustainable use of the urban subsurface requires 

interdisciplinary and integrative management 

• Knowing the subsurface conditions is key for management
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Why is shallow geothermal energy especially in urban areas important?

Introduction

It’s getting hot in the cities!
→ Not only air temperatures, but also underground temperatures are increasing (Underground –

urban heat island effect):

Sewage systems, district heating pipes, tunnels, subway, underground parking, 

shallow geothermal energy systems

Colored mean annual air temperatures for Vienna (1961: 10.8 C, 2018: 13.8 C)
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Introduction
Shallow geothermal energy in Europe – a technology ready to leave its current niche!

Key facts in Europe (2018)

• More than 1.9 million installations

• Installed capacities ~ 23 GW th (deep geothermal: 5 GW th)

• Annual heat production ~ 27 TWh

• Renewable market share ~ 2%

• Strong competition with aerothermal heat pumps

MUSE partner country MUSE brings together experts from countries with different

market situations of shallow geothermal energy

There is still room

to grow in Europe!
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Legal framework and 

incentives 

Strategies for energy supply 

and energy action plans

Quality standards

Collection of best practice / 

bad practice cases

Presentation of innovative 

concepts

Modern methods

Integrative approaches 

Web portal

Web services

Assessment of resources and 

possible limitations of use 

Introduction

MUSE addresses all 

parts of management cycle

Management cycle of shallow geothermal energy

WP3

WP2

WP4

WP5

WP2
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Heterogenous and 

insufficient legal framework 

for managing uses

Low visibility and awareness 

of SGE systems 

Lack of uniform methods and 

templates for monitoring SGE 

installations

Lack of modern 

efficient 

information 

systems

Lack of uniform methods 

to assess ressources and 

limitations of use

Introduction

Different parts of 

management cycle face 

different challenges

Challenges of shallow geothermal energy

WP3*

WP2/WP1/WP5*

WP2/WP4*

WP5*

WP2*

* MUSE workpackage dealing with the respective challenges
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14 geological/climatological divers urban pilot areas in Europe

• Test and demonstration of elaborated methods to assess resources / possible limitations of 

use and targeted communication with stakeholders

• Providing proven concepts, strategies and tools for managing environmentally friendly 

heating and cooling in Europe

Pilot area activities
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Pilot area activities

http://geoera.eu/projects/muse3/ 

Find out more about our pilot area

activities on our blog:

Impressions of the field works
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Compilation of methods to assess ressources

and limitations of use

Compilation of traffic light map, 

Based on maps for limitations

of use (example)

1. Partner questionnaire

about outputparameters

2. Assessment of existing

methods and approaches

3. Preparation of methods and 

workflows

Objective
Provide a catalogue of evaluated methods and guidelines on exloration, assessment

and technical monitoring of SGE in urban areas

Approach

4. Application and test

in pilot areas

5. Collect feedback from

pilot areas – „lessons

learned“

6. Preparation of final version

Task already achieved

Task open 



This project has received funding from the European Union’s Horizon 2020 research and

innovation programme under grant agreement No 731166

12GeoERA - MUSE

Management strategies and action plans for 

a sustainable and efficient use of SGE

Approaches

Compilation of SGE legal framework 
• EU reports + Sc. Reviews

• Internal questionnaire (legal framework)

Compilation of SGE Management policies
• compendium of renewable resource management 

concepts for SGE

• Internal questionnaire (Management approaches)

A. Legal regulations and licensing procedures

B. Flowcharts showing procedures and regulations for assessing applications and granting 

licenses (permits) on SGES

C. Special geological and geographical conditions which can limit the installation of SGES

D. Regulation elements for the installations, implementation and operation of SGES

A) Evaluating currently-existing regulation measures for SGE in Europe with focus on the addressed pilot areas 

B) Proposing scientific-based guidelines for managing SGE use in specific geo-environments of urban areas 

C) Providing a sound basis for tailored management strategies including the whole management circle

D) Proposing specific measures and actions for integrating SGE use into urban energy supply and climate as well 

as environmental protection action plans (e.g. SEAPs). 

Main objectives
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Achievements of first half of the project

• 2 partner questionnaires (Legal framework & Resource Governance)

• Draft of guideline for integrating and managing the use of SGE in urban areas

• Harmonized governance model for SGE resources in urban environments

Management strategies and action plans for 

a sustainable and efficient use of SGE
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The MUSE Web portal…
… is constantly growing

Work in progress: Web map viewer

Content

• Ressource maps

• Limitation of use maps

• Results of field measurements

http://geoera.eu/projects/muse3/ 

Discover the web portal:

Web map viewer of EGDI

Objective

• Show project results of pilot areas

• Provide an example of a web based

information system about SGE

Already available: Blogs about pilot areas and general information
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Targeted stakeholder communication

Objectives

Transfer knowledge
From scientists to stakeholders

new to geosciences

Transfer knowledge
Between countries of well established-,

emerging and juvenile markets for SGE

Identification of
the required and expected role

of Geological Surveys in managing

shallow geothermal energy (SGE) 

Initiate strategic cooperation
To enhance the impact and the

sustainability of MUSE

Raise awareness
On existing gaps / hurdles for an efficient

and sustainable use of SGE in urban areas in Europe

Raise awareness
About technological options of

SGE use in urban areas

Identify measures
How to better integrate SGE in regional 

strategies and action plans (e.g. RAP, SEAP)

Support an active dialogue
On the future strategic role of SGE 

to support climate and energy strategies
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Targeted stakeholder communication

Local (pilot areas)International

Main stakeholder types

➢ Adapters, users

➢ Decision makers

➢ Multipliers

MUSE offers the project partners a harmonized

portfolio of instruments and channels tailored

to the target groups

Target groups
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Targeted stakeholder communication

Approach Indicators

▪ At least 14 communication activities (e.g.

consultation meetings, trainings or workshops)

addressing local stakeholders in the pilot areas

▪ At least 1 targeted international communication

activities addressing international and EU

stakeholders as well as multipliers for other

regions

Conception phase

Set up of the draft guidelines

Testing phase

Application of the draft guidelines

in the pilot areas and internationally

Review phase

Adaption of draft guidelines, including 

lessons learned.  

Final guidelines will become publicly available.
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Conclusion

Highlights achieved so far

Lessons learned so far

➢ MUSE already set an important starting point to include shallow geothermal energy into the

portfolio of EuroGeoSurveys→ critical mass of 16 GSOs

➢ MUSE is well recognized among the European research scene on shallow geothermal energy

➢ Stronger awareness on urban subsurface management in the context of energy supply →

environmental protection and subsurface spatial planning achieved on an international and 

local level (inside the partners, inside EuroGeoSurveys and at local stakeholders)

➢ MUSE stipulated follow-up research on international (e.g. COST Action Geothermal-DHC) and 

national level

➢ Low funding share → challenge for a comprehensive topic like shallow geothermal energy

➢ The implementation of MUSE is highly dynamic → it took 18 months for 16 organizations spread

across Europe to align the different ideas and understanding of shallow geothermal

➢ The project design depends on the outcomes of other GeoERA projects, however a close working

connection has been difficult to establish
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Follow us

#MuseGeoERA

@GeoERA #MuseGeoERA

http://geoera.eu/projects/muse3/ 

Cornelia Steiner

Geologische Bundesanstalt

Neulinggasse 38, 1030 Vienna

Cornelia.steiner@geologie.ac.at

GeoERA - MUSE


