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* Introduction to Heatinvest and the Hungarian status: in a nutshell
* Funding: EU and Hungarian funding opportunities

* Heatinvest: webpage and ideas

e Expert workshops: Germany and Belgium
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Funded by
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EU-27 countries have adopted the objective to decarbonise Heating and Cooling (H&C)
applications, responsible for almost half of total energy consumption, as a necessary

condition for reaching climate neutrality by 2050.

Heat pumps & geothermal energy technologies have been identified as optimal clean
alternatives for H&C, combining significantly lower carbon emissions and a reduced need for
energy imports. Large-scale uptake of these technologies is a necessary condition for the EU
bloc to reach climate neutrality; this requires a massive investment wave but also constitutes
a tremendous opportunity for the EU heat pumps & geothermal value chains, enhancing

industrial competitiveness & employment, & reducing at the same time regional disparities.
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Introduction to Heatlnvest: Background
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* The core Heatlnvest objective is to build the capacities of innovation actors from regions that
face substantial, chronic or structural obstacles to secure balanced participation in EU value

chains and interregional innovation partnerships:

1. Strengthen the investment and business planning capacities of regional value chain

actors, accelerating ecosystem development and facilitating access to markets.

2. Improve regional policy frameworks to create enabling environments for innovative

investments, fostering collaborations among policy actors and stakeholders.

3. Scale-up research, investment and business synergies within regional and interregional

value chains.

Funded by
the European Union
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Introduction to Heatlnvest: Objectives

EQORE (the CORE SYSTEM OF OUR COMPRESSOR LESS HEAT PUMP) is a Stirling acoustic engine :

An acoustic driver converts electrical energy into sound waves, which
create alternating compression and expansion, that enables heat transfer
to generate heating or cooling without phase change.
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Introduction: Heatpump Deployment in Hungary - Market Status, Challenges
and Scalable Opportunities

Hungary remains heavily
dependent on natural gas for
residential and public-sector
heating.

Geothermal gradient: 60-70 °C/km.

Heatflow: very advantageous -

great potential

Funded by
the European Union
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https://www.sciencedirect.com/science/article/abs/pii/S037565051000043X
https://www.sciencedirect.com/science/article/abs/pii/S037565051000043X

Introduction: Heatpump Deployment in Hungary - Market Status, Challenges

and Scalable Opportunities
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« Market Growth ’
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 Rising energy efficiency requirements
* EU climate objectives

* Building renovation programmes
 Integration with rooftop solar systems
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Sales of heat pumps per 1000 households in 2023

Source: EHPA


https://ehpa.org/

 According to data collected by the Hungarian Energy and Public Utility Regulatory Authority (MEKH),
nearly 1.4 million air-conditioning units (air-to-air heat pumps) were sold to residential customers in
Hungary between 2022 and 2025. During the same period, approximately 35,000 air-to-water heat pumps
were installed, primarily in newly constructed buildings.

 The commercial heat pump market remains relatively small, with only a few thousand units sold annually
for offices, public buildings, retail facilities and industrial applications. The market for industrial heat pump
systems is even more limited. Potential for growth!

* The strongest growth was observed in the air-to-air heat pump segment:
2022: ~440,000 units sold (record year)
2023: ~280,000 units sold
2024: ~400,000 units sold
2025: ~270,000 units sold (estimated)
* Market fluctuations were largely influenced by energy prices and weather conditions, including the 2022
energy crisis and increasingly frequent summer heat waves.
e As aresult, Hungary is estimated to have around 2 million heat pump units currently in operation, making
heat pumps an increasingly important component of the country's heating and cooling sector.
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Task 3.1 entails the development of a funding opportunities database, led by STRIA. More
specifically:

 The Heatlnvest Database will include available EU, national and regional funding sources, to
guide clusters and partnerships in identifying and securing financial support.

Subsequently the project partners will:

 Conduct an online workshop, organized, by ID-SIC that will inform a preparation of the
project’s exploitation plan, which will be developed by PROMEA.

* Collaborate on how the consortium, as well as their individual regional ecosystems, will
valorise EU funding sources, especially ERDF, to finance further innovation activities and
enhance the sustainability of project results.

Funded by
the European Union
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Funding: T3.1 Funding opportunities to enhance interregional collaboration ‘

HeatInvest

Heatlnvest project WP 3.1 Active Calls Number (2026-01-27)
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Webpage: Funding database ‘.

Hea{I‘h’vest

* http _‘

Heatlnvest

Enhancing Cluster Development and Investment Readiness of the Heat-pumps and Geothermal Energy

European Value Chain
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https://heatinvest.eu/
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Webpage: Funding database

HeatInvest
€ 2 € 25 heatinvesteu/funding-opportunities-database/ Yo R ’
e
Home About Project v The I3 Programme Knowledge Hub v Media Kit v News v Contact
HeatInvest
EU Funding Opportunities
HORIZON EUROPE — PILLAR II, INNOVATION FUND — HEAT INNOVATION FUND LIFE PROGRAMME -
CLUSTER 5: CLIMATE, ENERGY AUCTION (INDUSTRIAL 2025 NET-ZERO CLEAN ENERGY
AND MOBILITY PROCESS HEAT) TECHNOLOGIES CALL TRANSITION (CET)
— Brief Description
Horizon Europe focuses on research, innovation, and demonstration, typically at medium to high technology readiness levels. Cluster 5 funds research and innovation
projects that support the transition to clean, secure, and competitive energy systems in Europe. Projects are usually large-scale, collaborative, and implemented by
consortia from several European couniries.
For heat pumps and geothermal energy, Cluster 5 supports:
— Development and testing of new technologies
- Pilot and demonstration projects
Funded by \d . ®)
Geosyn Geo-Cluster, 27 MML Online Workshop, 06.10.2026 13
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Webpage: Funding database

HeatInvest
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Home About Project v The I3 Programme Knowledge Hub v Media Kit v News v Contact
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National Funding Opportunities

BELGIUM BULGARIA FRANCE GERMANY GREECE SPAIN HUNGARY POLAND

ECONOMIC TRANSITION FUND - BRUSSELS CAPITAL REGION (ECONOMISCHE TRANSITIEFONDS / FONDS ECOLOGIEPREMIE+
DE TRANSITION ECONOMIQUE) (EP+)

— Brief Description

A regional funding scheme supporting companies investing in projects that contribute to the energy and economic transition, including clean energy technologies.

Responsible Authority

Brussels-Capital Region

Geographic Coverage

Funded by
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Latest expert workshop in: Berlin
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Hospital heating-cooling project: -
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Latest expert workshop in: Belgium I

HeatInvest

MuideMeulestede project: - when a
fork could create a big problem...
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Latest expert workshop in: Belgium 3
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Latest expert workshop in: Belgium '.
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and Geothermal Energy European Value Chain HeatInvest

Thank you!
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seo-crvster | Geothermal Source Thermal Energy for Cooling and Heating in Industries with Steam

2ND JOINT MOBILIZATION AND MUTUAL LEARNING ONLINE WORKSHOP

06 October 2026

Presentation: Stakeholder perceptions, public acceptance and community
engagement as enabling conditions for geothermal energy deployment

Presenter: Sarah Kaltenegger, Fraunhofer IAO
h < \ ) &4
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Fraunhofer’s Role in GeoS-TECHIS

Purpose of our work

Better understanding of knowledge,
attitudes, concerns, and information needs
of the public and relevant industrial
stakeholders

Reducing  non-technical  barriers to
industrial decarbonization

Addressing societal acceptance and
stakeholder involvement is essential for
supporting the successful deployment of
geothermal technologies

~ Fraunhofer
I1AO
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Why this matters

Low public knowledge & persistent
concerns about geothermal energy

Evidence-based information can reduce
uncertainty and misconceptions

Stakeholder involvement supports
informed decision-making and acceptance

Funded by
the European Union



Recap of our work

Literature research and analysis for the development of
surveys and interview guides

Stakeholder workshop for input on related topics Project Partners

Conduction of Public Survey —>  Galicia public

Industries (projects with ongoing or

Conduction of Interviews planned geothermal initiatives)

Conduction of Stakeholder Survey ] —> Stakeholders from more than three different industries
Analysis of Survey and Interview Findings ]

Funded by
the European Union

6 Oct 2026 GeoS-TECHIS Project - Grant Agreement 101172928 -




Public perception and stakeholder engagement

Public Survey

* |2-minute online survey

* Items measured on a 7-Point Likert Scale
* Conducted in February 2026
* 597 high-quality respondents (men and

women over |8, living in pilot region in

Spain, Galicia)
Stakeholder Survey Stakeholder Interviews
* | 5-minute online survey * Seven semi-structured interviews
* Items measured on a 7-Point Likert Scale * Conducted between April 26 and July 26
* Conducted between November 25 and July 26 * Interviewees from different industries

* 26 completed questionnaires

* Respondents from different industries

6 Oct 2026 GeoS-TECHIS Project - Grant Agreement 101172928 - fh”e";’ﬁf;;";an Union



Results of Public Survey

) Sociodemographic information 2) Environmental and Climate Change Awareness

* Environmental issues affect both daily life and health
* CO; emissions have a significant impact on climate change
= Men * Continuing current practices may lead to environmental catastrophe
51% 49% = \Women * Climate change has significant impacts
* Science and technology alone will not solve climate change without changes

in human behaviour

3) Knowledge about geothermal energy

m A Coruna
° " Lugo High level of f | k led f h I
46% = Ourense ighest level of agreement for general knowledge of geothermal energy

m Pontevedra

33%

10% ‘

11%

* Moderate knowledge about geothermal energy

* Moderate knowledge of familiarity with geothermal power generation

methods

Funded by
the European Union
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Results of Public Survey

Perceptions of geothermal energy (Potential Benefits)
To what extent do you agree with the following statements?

174
86
— -

16 16
B -
Climate change mitigation Local energy independence
213
178 167 172
143 153
83
I - 49
26
16 15 . 10 16
5
— - == I N —— -

Jobs and local economy Tourism and local infrastructure improvement Economic benefits for the community

W Strongly disagree m® Disagree M Slightly disagree m Neutral/Unsure/l don’t know mSlightly agree m Agree B Strongly agree

Funded by
the European Union
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Results of Public Survey

Perceptions of geothermal energy (Concerns)
To what extent do you agree with the following statements?

Concerns

* Technical & regulatory concerns were moderate to high: time and effort required for implementation (M =
5.11), lack of qualified suppliers (M = 4.94), and bureaucratic barriers (M = 4.90)

* Environmental concerns (impacts on groundwater (M = 4.52); seismic activity (landslides or earthquakes) (M

= 4.35); negative impacts on the local landscape and surroundings (M = 4.37)) perceived as less challenging

than technical and regulatory issues

Support
* Support for geothermal energy in the region was moderate (M = 4.70)
* Support for its role in the future regional energy system was rather high (M = 5.18)

* Support would increase particularly through environmental protection, safety, job creation, community

involvement, and local economic benefits

6 Oct 2026 GeoS-TECHIS Project - Grant Agreement 101172928 - Funded by

the European Union



Results of Public Survey

Knowledge Gaps
To what extent do you agree with the following statements?

Note: Statement about further information was reverse-coded.

143 184
133 126
84 107 83 104
14 11 28 l 18 15 24 . 12 7
[ReSSSp— | N — _ — .

Environmental and landscape impacts Risk of microseismic activity Different uses of geothermal energy
226
163
- 107 84
ll - =~ ml 2 l I
— s — e DS
Availability of geothermal resources Long-term sustainability Integration in district heating and cooling

(including industries)

218
199 150
80 77

Benefits and risks of geothermal technologies Economic impacts on local communities No further information needed

W Strongly disagree m Disagree M Slightly disagree m Neutral/Unsure/l don’tknow M Slightly agree m Agree M Strongly agree

Funded by
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Conclusion of Public Survey

- Generally positive perception & strong climate awareness

- Moderate technical knowledge

- High trust in scientific institutions

- Key concerns: safety, environmental impacts, implementation complexity & regulatory barriers

- Quite high demand for information (sustainability, risks, economic impacts, practical applications)

s

Transparent, scientifically grounded & targeted communication
Is essential to strengthen informed public acceptance

6 Oct 2026 GeoS-TECHIS Project - Grant Agreement 101172928
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Results of Stakeholder Survey

Stakeholder sample composition

* Industry: 76.9% classified as Other; mainly research & development, energy, local administration, non-profit associations
and education

 Company size: Mainly small (46.2%) and medium-sized enterprises (38.5%)

* Position: Mainly technicians/engineers (34.6%) and researchers/scientists (30.8%)

* Location: 76.9% from Germany; remaining respondents from other European countries and the US, Canada and Bolivia

6 Oct 2026 GeoS-TECHIS Project - Grant Agreement 101172928 m Funded by

the European Union



Results of Stakeholder Survey

Knowledge of Geothermal Energy (legal, regulatory and financial aspects)

10
8
5 6 5
1 1 1

Environmental permits required for local geothermal energy systems Safety standards applicable to local geothermal energy systems
10
6 ° /
5
4
3 3
: Il . B L - :
— 0 — e . BN
Thermal energy policies and measure Licensing requirements for local geothermal energy systems
8 9 8 v 8
3 4 0 4 4
Lam_ Al caclll - AEEE
- == N BN BN B e
Typical business models Investment and cost-saving opportunities Government subsidies or support schemes

m Strongly disagree M Disagree M Slightly disagree m Neutral/Unsure/l don’t know B Slightly agree m Agree M Strongly agree

Funded by
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Results of Stakeholder Survey

Social and Sustainability Aspects

* Respect for community rights and corruption prevention (M = 6.38); accountable governance and community resource
protection (M = 5.84)

* Safe and healthy conditions for residents and workers (M = 6.36)

* Fair salaries, good conditions for workers (M = 6.16)

* Supporting national/regional economic development (M = 6.25) and local employment (M = 5.96)

* Transparent communication with consumers (M = 6.21) and stakeholder engagement with local communities (M = 5.88)

6 Oct 2026 GeoS-TECHIS Project - Grant Agreement 101172928 - Funded by @ on



Results of Stakeholder Survey

External Challenges

Internal Challenges

Lack of governmental

funding opportunities
(M = 6.39)

Regulatory policy

Unstructured processes
and misalignment of
strategies

(M= 643) Competition from

cheaper energy sources

(M=>5.35) (M = 5.43)

Environmental risks

(M = 5.43)

Lack of social awareness

(M =5.74) Long payback periods
and uncertain return on

investments (M = 5.52)

High initial investment
(M =6.04)

Deficiencies in
technological
innovation

M = 3.87)

Talent and specialized
expert shortage on
complex operation

(M = 4.65)

Funded by
the European Union
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Results of Stakeholder Survey

Knowledge Gaps

* Successful geothermal projects that share a similar context to their own company (M = 5.96)

* Information on approved suppliers (M = 5.65)

* Management of geothermal energy systems (M = 5.43)

* Economic impact of geothermal energy on their companies (M = 5.35)

* Information about geothermal source availability (M = 5.43)

* Information on micro-seismic risks related to geothermal energy (M = 5.30) and environmental and
landscape impacts (M = 5.22)

* Information on the functioning of geothermal systems, such as heat pumps (M = 4.96)

6 Oct 2026 GeoS-TECHIS Project - Grant Agreement 101172928 - Funded by

the European Union



Results of Stakeholder Survey

Attitude Towards Future Usage
What do you think about the future use of geothermal energy systems in your specific
context?

13
6
3 3
1
B ° °

M | don'twantto use it m | would rather not use it
m Neutral/ Unsure /| don’t know B | may use it
W | definitely want to use it

MW | may not use it
W | wantto use it

Funded by
the European Union
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Conclusion of Stakeholder Survey

* Limited knowledge of financing, business models, subsidies & regulation

* Social & sustainability aspects: employee safety, fair working conditions & community
well-being

* Key challenges: high investment, long payback periods, regulatory barriers & limited
government support

* Information needs: successful projects, business models, ROIl, suppliers &
technological applications

* Positive attitude towards usage of geothermal energy

Industry Stakeholders are broadly supportive
but need practical information on economic, regulatory and
implementation aspects to enable informed decision-making

Funded by
the European Union



“People are often not aware of
the differences between the
technologies, and many would
like to know more”

6 Oct 2026

,Geothermal energy is always
available, providing the same
quality of energy every day and
throughout the year, regardless
of weather conditions. It is also
not vulnerable to sabotage”

GeoS-TECHIS Project - Grant Agreement 101172928

,Information is transparent, but it's
not easy to find. Sometimes there are
reports in local newspapers, but we
should increase communication
and awareness about the benefits for
local communities*

,,Everything takes a
little longer than you
might have expected”
(Implementation
Process)

Funded by
the European Union




Stakeholder Engagement

Inform
* Early and * Accessible & * Interactive
continuous visual dialogue e Consideration
communication information e Diverse of diverse
* Stakeholder * Multiple formats stakeholder
identification channels » No one-way perspectives
* Transparent, communication and needs
easy to e Discussion of * Collaboration
understand & concerns across entire
objective project lifecycle
communication
. J - / \ J

Continuous Engagement

6 Oct 2026 GeoS-TECHIS Project - Grant Agreement 101172928 - :r:‘engit:nt;ian Union
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GEO-CLUSTER

Thank You
Kaltenegger Sarah

0 NobelstralBe 12, 70569 Stuttgart

@ Website

Social Media: — @ https.//www.iao.fraunhofer.de/
~ Fraunhofer

® ® 00

https://www.linkedin.com/in/sarah-kalteneggser-26 1597273/

8 Sarah.kaltenegger@iao.Fraunhofer.de
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Market framework conditions for
flexible geoH&C and geoDHC:
onhe size does not fit all

Giulia Conforto, Senior Researcher, e-think energy research | Project FlexGeo

2nd Geo-Cluster Joint Mobilisation and Mutual Learning Workshop, 6 October 2026
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Where this work comes from FlexGeo

Scope: Feasibility of various flexible geothermal technologies
Demonstrator: 200 kWel reversible ORC / HP in a real DH network (Garching)
Geography: EU + Germany, Greece, Italy, Spain, Switzerland

Technical Market ACLGTT Update : :
: : Report Policy brief
analysis analysis Oct to Nov
. Public, Dec 2027
- : 2026
TUM e-think 2025

Technical » Regulation, B Restructured by - Recommenda-
response: can policy, market Joint report on technology tions co-
flexible geoth. structure, finance technical and configuration, developed with
meet balancing and business market framework feeds WP4 the external
requirements? models conditions modelling advisory board

FlexGeo | 2nd Geo-Cluster MML Workshop | 6 October 2026 2



Key finding: hybrid geothermal falls between silos  FlejpGeo

Electricity Heat Subsurface a No technical standards
(case by case approval)
it Eokiss DA Mining / water Unclear support eligibility
balancing, concessions, law. EIA heat c buildinas or a mix?
feed-in, H&C plans, : eat, power, building :
thresholds _ _ _
auctions subsidies Balancmg built for big plants

IT: only via UVAM until 2025 reform
Heat + cold + power + storage + flexibility a Negotiated heat network access

RED lll access right barely enforced

No outdated rules to break, but no rules a bank can price.

FlexGeo | 2nd Geo-Cluster MML Workshop | 6 October 2026 3



Five countries, five different bottlenecks FlexGeo

Standards for General rules No ORC specific . Cantonal
. : No framework Not explicit .
hybrid units only rules variation
Heat network Larges’F DH Fe_w mun|C|p<'_;1I | Integrated >50% public, Munlc_lpal_
market, bilateral grids (Kozani, incumbents, low ownership, high
access : : small market
connection deals Ptolemaida) transparenc trust
<
o S0 {2 Ml GSH.P _100.kW \iehigEN(eNIIR 3 to 18+ months, 6 to 24 months,
Permitting shallow, 24+ permit free since t0 80+ (large) 17 regimes 26 CANtons
deep with EIA 2024 J J
Supbort BEW 40% + HP  Geothermal FIT  Conto Termico DHC grants, Exploration
PP opex aid, hybrid phasing out to 3.0: 40 to 65%, none for grants, cogen.
schemes : o .
status unclear auctions building side geothermal grey zone
GeoBG in force, Financing tool  First FER 2 zero Grid access Multi energy
Recent - : BTN o .
KfW drilling risk  for municipalities emission geoth. decree repealed hubs gaining
Developments : : :
cover In preparation auction (Jul 2025) ground

Major Partial /

. . Enabling
barrier uncertain
FlexGeo | 2nd Geo-Cluster MML Workshop | 6 October 2026 4



Finance: money exists, rarely for hybrid or risky Fle)xGeo

Three instrument families Four recurring gaps, first exceptions emerging

Feed in tariffs (power)

) : Technology exclusion Short cycles
Long term price certainty, Rarely names reversible Mostly 2 to 3 year schemes
rogressively being phased out . .

Prog y 9P ORC or hybrid units vs 10 to 15 year paybacks

Premiums and auctions

Reward mature, cost . )

competitive technologies Split infrastructure Risk .cover for deep only
Networks and plants New in DE (2025) and CH,

Investment grants, tax relief funded apart (BEW is the none for storage or closed

Lower CAPEX, no revenue exception) loop

certainty

EU funds are open in principle, but 40%-+ co financing (Innovation Fund) and long
procedures penalise small, site specific projects.

» AccelerateEU (Apr 2026) announces EU derisking and insurance schemes. Will
they fit more than deep hydrothermal?

FlexGeo | 2nd Geo-Cluster MML Workshop | 6 October 2026



Why we are restructuring the analysis Fle)Geo

Before: hybrid, but generic

-

J
N

J l

N

Heat Cooling
Power Storage
Flexibility Shallow

No real technology does all of this.

FlexGeo | 2nd Geo-Cluster MML Workshop | 6 October 2026

After: 3 configurations + outlook

° Rev. ORC/HTHP on deep
hydrothermal

e High temperature UTES (+
HTHP)

G 5GDHC with borehole storage

Q Closed loop systems (AGS),
outlook

Each: own services, barriers,
instruments.



Three configurations plus one outlook FlexGeo

Rev. ORC/HTHP

High temperature 5GDHC + Closed loop AGS
£ ¢ UTES borehole storage (outlook)
hydrothermal
Sells: Heat, power, Sells: Seasonal =Gl Heatlng sl Sells: Dispatchable
rid flexibilit shift, peak shavin s, ol heat (and power)
J y P J balancing P
DE, CH, IT DE, CH, IT ES, GR, DE /AT DE, CH, IT

Four products, four revenue logics, four different framework questions

FlexGeo | 2nd Geo-Cluster MML Workshop | 6 October 2026 7



Where each configuration gets stuck FlexGeo

A Rev. ORC/HTHP |B HT-UTES * HTHP | C 5GDHC + BTES D AGS (outlook)

Subsurface Existing doublet, Water law caps Shallow and fast, Deep drilling under
permitting reinjection permit? QlgEeifeliREIEIEINIGN many regional rules mining law

Storage # generation Heat prosumers not New category (FER 2
in support recognised names it)

? ?

Classification GnlF GeEELoe

heat pump?
Market access, Pooling OK, but heat Value set by DH HP pools rarely Needs long term
revenue duty + switch time operator, gas, CO2 prequalified offtake
Heat network Supply contract with Mostly operator New small networks Access if
access operator owned asset to build independent
Finance and risk First of a kind, no No commercial HT- High pipe cost per | Drilling cost, the_rmal

track record ATES yet customer performance risk

Paid flexibility, Storage CAPEX Bundied grants, CIDIFIT +
stacked support grants, long HPAs | community equity | performance cover

Bindin :
barrierg Relevant  Minor
FlexGeo | 2nd Geo-Cluster MML Workshop | 6 October 2026 8




Who made it to market, and what unlocked it

FleGeo

Rev.
Q ORC/HTHP 9 N

Not yet LT-ATES, NL: ~85%
Garching: first demo of >3,000 ATES
worldwide

at commercial unit
Size Unlocked by:
general rules, 8-
week permits

But the 25 °C cap
blocks HT

Missing: a price for
flexibility

e 5GDHC +
BTES
Mijnwater (NL),

ETH anergy grid
(CH)

Unlocked by: one
anchor owner, long
horizon

Q AGS (outlook)

Eavor, Geretsried
(DE): grid power
Dec 2025

Unlocked by:
€91.6m Innovation
Fund + EEG tariff

Markets opened where one rule or instrument removed the binding barrier

FlexGeo | 2nd Geo-Cluster MML Workshop | 6 October 2026



Implications for incentives and investment support FlexGeo

Recognise hybrid and Explicit definitions, standards and eligibility, Q e G
storage assets allow stacking of heat and power support

Permitting proportionate Shallow # deep, closed # open loop, one stop 9 G Q
to risk shops, binding deadlines

Aggregated small units and heat pump pools Q G

Sl Ty e G In balancing and local flexibility markets

Enforce RED IIl access right, published tariffs, Q G Q

Rules for heat networks .
prosumer rights

Insurance for subsurface risk, CAPEX for
networks and storage, 10 to 15 year revenue ABCD
certainty

A Rev. ORC/HTHP B HT-UTES C5GDHC + BTES D Closed loop (outlook)

Match the instrument to
the risk

FlexGeo | 2nd Geo-Cluster MML Workshop | 6 October 2026 10



Fle)Geo

Thank you. Questions?

Giulia Conforto, Senior Researcher
e-think energy research
conforto@e-think.ac.at

TECHNISCHE : =0 W) NATIONAL
¥ LIEGE ﬂrca UNIVERSITAT ;thnk IcGe AMBEENTEITALIA  ETH zlirich dIOdIkGSIG up S AL rechnica
W\EN U . weknowgreen W M NN LI I'\CIT PN BRGHT GROUP W =5 [ UNIVERSITY
uni wology S Caiay | ectosie gg:;?olln %, Ei,s’r OF ATHENS
d’'Aran

This project receives funding from the European Union’s Horizon Europe
research and innovation programme under grant agreement Ne
101147576.

R Funded by
the European Union



mailto:conforto@e-think.ac.at

Backup: business model archetypes

Fle)Geo

Self consumption

Industrial site with 24/7
heat and power
demand

lllustrative payback 8
to 12 years

Fits: A, D

Third party supply

20 year heat purchase
agreement with a
municipal DH operator

lllustrative 70% debt,
8 to 10% equity return

Fits: A, B,D

FlexGeo | 2nd Geo-Cluster MML Workshop | 6 October 2026

Energy community

~150 households,
€200k equity + €400k
soft loan

lllustrative heat cost
-25%
Fits: C

PPA | VPP
aggregation
Pooling several units

for wholesale and
balancing markets

Unlocks 1 MW
minimum bids

Fits: A, C

12



GEQS-TECHIS

LoTeLusTEr Geothermal Source Thermal Energy for Cooling and Heating in Industries with Steam

2ND JOINT MOBILIZATION AND MUTUAL LEARNING ONLINE
WORKSHOP

06 October 2026

Presentation: Unlocking Geothermal Decarbonisation
through Policy Incentives and Support Mechanisms
Presenter: Eloy Mifiano, Daniel Checa (Leitat)

© = + Cool COMPASS K« i "
| A FlexG aop G NTER = Q©
@ Y @0 FlexGeo CONPAS —{w— RJocio o S5 URGENT oy stores ¥ TREASURE S+

' =
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Funded by
the European Union
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Content

* GeoS-TECHIS project

» Decarbonisation strategy:
O Environmental Life Cycle Assessment
O Social Life Cycle Assessment

» Results

* Conclusion

BENGNSOFT  11'g @ SINTEF  Zfraunhofer  LEITAT

1AQ managing technologies
l P
EFZKAUMAN (0 (unverza  AiTOWN L @FORTRINO
University of
Stuttgart

Funded b
06 October 2026 GeoS-TECHIS Project - Grant Agreement 101172928 - tr:lenEkElrﬂplt;an Union 2.




About GeoS-TECHIS

» EU-funded project:
0 10/2024 to 9/2027

O 9 European partners (+1 affiliated) SINTEF
* Aim:

O Integrated geothermal-based
system for industrial heating and
cooling.

* The project combines
O Heat Pumping & Cooling

“FORTRINO i 7 Fraunhofer

O Thermal Storage Solutions s s

O Digqital imisation Tool B | viosca
g.ta Optimisatio .oos AITOWN (@) ENGINSOFT

O Environmental & Social Assessment HFZ KAUMAN

LEITAT
managing technologies

Funded b
06 October 2026 GeoS-TECHIS Project - Grant Agreement 101172928 - thuenELE.lrnp}t;an Union 3.



Methodology Overview @

ELCA: Life Cycle Assessment for environmental impact

Goal and
s Scope
Z Definition

04

Results
and
N=Telolgilgle!

Life
Cycle
Inventory

LCA Process

Life Cycle Assessment (LCA) is a robust tool for assessing environmental impacts

across a product's life cycle, from raw material extraction to end-of-life. Life Cycle

02

Impact Ill
Assessment

LCA Robustness < rehabthty_imnsrstencm gnd credibility Uf‘:tsiresufts
: under various assumptions and uncertainties

; Affarted hv

Funded by
the European Union 4.
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Methodology Overview

Goal & Methodological Application in
Scope Framework GeoS-TECHIS
Assess potential social risks and UNEP/SETAC S-LCA framework Fclg;soe?r:g Inventory data from:
benefits. PSILCA social hotspot database . Dilot
Geothermal implementation Risk-hour based assessment . ﬁ] dustrial-scale
Across life cycle Sector and country-specific characterization

To quantify social impacts

Workers
Life Cycle Inventory - Process Mapping - PSILCA Risk
Characterisation - Stakeholder Categories Assessment - Interpretation _—
& Scenario Comparison Consumers  gtakeholder | miain
: _ Categories
Stakeholder categories assessed:
Workers, Local Community, Society, Value Chain Actors and Consumers.
Results are expressed as risk hours and used to compare the social S Local

Community

performance of alternative geothermal deployment scenarios.

Funded b
06 October 2026 GeoS-TECHIS Project - Grant Agreement 101172928 - thuenELE.lrnp}t;an Union 2.



Methodology Overview

o Data collected across the supply chain

Kauman Factory Related to energy

1 kWh of heat delivered to the user.
A geothermal system to provide 3250
MWh for the industrial production of

conveyor belts over a minimum
service life of 30 years.

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

o Data collected across the supply chain

Base-Line Scenario

Cradle-to-grave

CRADLE-TO-GRAVE

= =4 ~N
% ooo @‘

GeoS-TECHIS Scenario

Heating Cooling < Heating System Cooling
system system (Geothermal) system
(Natﬂygc!tricit Electricit Heat DriIIing
g9 ?, y Pump

06 October 2026

GeoS-TECHIS Project - Grant Agreement 101172928

Funded by 6
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Environmental LCA Results

Base-Line Scenario Environmental Impacts * Cooling system
100% O Water

g0 O Infrastructure

80% * Electricity system

70% O Electricity from solar panels

60% O Spanish electricity mix

50% O Solar panel infrastructure

40% * Heating system:

0% O Natural Gas covers 3250 MWh heat
20% demand

10% O Infrastructure

(%
CC ETX PM EUm EWF EWt HTc HTne 0D POF RUF RUM

ELECTRICITY wmCOOLING mHEATING

Funded b
06 October 2026 GeoS-TECHIS Project - Grant Agreement 101172928 - tI-:JenEl.Elrnplt;an Union /.




Environmental LCA Results

Industrial Scenario Environmental Impacts Cooling system
100% O Water

I O I N g == B B 0 Infrastructure
90% * Electricity system

&0% O Electricity from Solar panels
70% O Spanish electricity mix
O Solar panel infrastructure

fh 0 Heat pump electric demand

e * Heating system

40% 0 Natural Gas covers 0 MWh heat demand
30% O Infrastructure

20% * Heat pump system

10% O Heat transfer fluid

- l - l - B l N B O Infrastructure

AC CC ETX PM EUm EUf Eth HTc HTnc LU OD POF RUF RUM WU * Dirilling

0 Diesel consumption from machinery
mHEATPUMP mHEATING ~ ELECTRICITY wmCOOLING mDRILLING

Funded b
06 October 2026 GeoS-TECHIS Project - Grant Agreement 101172928 - tr:jenEl.Elrﬂplt;an Union 5.




Environmental LCA Results

KG CO2 eq Baseline vs GeoS-TECHIS scenarios * Cllmate Change IndlcatOr
o * 63% CO, reduction

0.25
0.20
0.15

0.27

0.10

0.05 0.10

0.00 .
Baseline GeoS-TECHIS

Funded b
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Social LCA Results

SS304 Aluminium
2% 0%

Steel
(carbon/others)
4%

COST CONTRIBUTION
(BASELINE)

Electricity grid
2%

Glass
2%

Plastic
0%

Oil (Eni Elaria)
3%

Water
4%

Natural gas
83%

Baseline 8.21

06 October 2026

GeoS-TECHIS Project - Grant Agreement 101172928

COST CONTRIBUTION - "'g;jf‘c o . ss3e
(GEOS-TECHIS) i | a2
Conzr;ete Copper
Steel 0%

2%

(carbon/others)
2%

Aluminium Aluminium
0%
SS304 |
1% -
Manpower
7%
Carbon steel
17%
Brass
0%
Electricity grid
35% Propane

0%

Heat Transfer Fluid
16%

Industrial 8.68

Funded by
the European Union




Social LCA Results

I, 0.0841127639446801
Homicides I 0.0845933059552724
. 0.0877077098845362
Extraction of biomass (related to area) I 0.0918370364107971 ‘
I 0. 10970400517069 ~ Workers
Living wage, per month I 0.117792162722481 :

., 0.127577620423932 I

Number of threatened species I 0.131764205106286 Etl <o 1o holder Ac;:.;
I, 0. 142869015606414

Biodiversity & Habit ot |, 0.151217041509702 Categories
I —— 0.155613248492574
Frequency of forced labou r I, 0.159413344394971
I —— 0.168084315707314
Political stability and absence of violence |, 0.179923896666932
I ——— 0.190002589800603
Freedom of association and collective bargaining I —— 0.1 9071835377609
I ——————— 0.19115887234845
Women in the sectoral [abour force I, 0.192991457574141
I — 0.204013590740454
Gender wage gap IIII————————————————____._.—,.| 0.231834509340085
I —— 0.232803557193249
number of strike:s | S, 0.235774602192301
I E—— (0.245892593653374
Global freedom scores I (0.247708569315291
I EEEEE— 0.248794232805031
Unemployment rate in the county | 0.256345593884071
I EEEEE—— 0.759591574099987
Ecosystem services I ——— 0.773220120629537

I E——.| 0.773878022504175

Society mmity

0.310075950512223

0.322560033236335
0.343121950400224

Rate of non-fatal accidents at workplace

Sanitation coverage

Medium risk hours

Funded b
06 October 2026 GeoS-TECHIS Project - Grant Agreement 101172928 - P AR




Prospective Social LCA Results

Natural gas price (€/MWh)

70 Total PSILCA Risk Hours
60

50
40 12
30
20 10

10
0 8
Year 2025 (Reference) 2030 2050
-8 Natural gas price (€/MWh) 6
4
. . . Industrial
Baseline 2025 Baseline 2030 Baseline 2050 GeoS-TECHIS
2
0

14

Total PSILCA
Risk Hours

8,21 9,84 12,59 8,68 Baseline 2025 Baseline 2030 Baseline 2050 Industrial

GeoS-TECHIS

Funded b
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Conclusions

* Natural gas - Geothermal

* Industrial scenario:
- Significant reduction in CO2 emissions

- Lower consumption of fossil resources

- Reduced eutrophication potential
- Higher impacts related to ionising radiation

Funded b
06 October 2026 GeoS-TECHIS Project - Grant Agreement 101172928 - thuenELE.lrnp}t;an Union 13.



Conclusions

» Supply chains are the main source of social risks across all assessed
scenarios.

» Labour conditions and socio-economic indicators represent the most
relevant social hotspots.

» Industrial deployment remains socially viable but requires attention to
responsible sourcing practices.

* Prospective results indicate increasing social burdens associated with fossil
fuel-based energy systems.

» The relative social sustainability benefits of geothermal energy are
expected to strengthen over time.



Policy Implications and Support Mechanisms

* Reduced dependence on fossil fuel supply chains

* Improved energy security and resilience

* Lower exposure to future energy market volatility

* Support for local economic development

* Contribution to sustainable industrial decarbonisation

Funded b
06 October 2026 GeoS-TECHIS Project - Grant Agreement 101172928 - thuenELE.lrnp}t;an Union 13.



Policy Implications and Support Mechanisms

Requlatory Measures

* National geothermal development strategies

* Streamlined permitting procedures

* Integration into industrial decarbonisation policies
Financial Incentives

* Investment grants and innovation funding

* Risk-sharing instruments

* Green finance and sustainable investment programmes
Social Sustainability Measures

* Responsible sourcing requirements

* ESG criteria in procurement processes

* Supply-chain due diligence frameworks

* Stakeholder engagement and community participation

Funded by
the European Union



GEQS-TECHIS

Thank You
(Eloy Minano & Daniel Checa)

H
, LEI I E I Q C/Innovacio, 2 08225
@ Website Terrassa, Barcelona

. . managing technologies ,
Social Media: www.leitat.org
@ @ o o @ eminano@leitat.orqg
dcheca@leitat.org
06 October 2026 GeoS-TECHIS Project - Grant Agreement 101172928 - R, BRTROER y



https://geos-techis.eu/
http://linkedin.com/company/geostechis
https://x.com/geostechis
https://www.facebook.com/profile.php?id=61565694311706&sk=about
https://www.youtube.com/@geostechis-EU
http://www.leitat.org/
mailto:eminano@leitat.org
mailto:dcheca@leitat.org

International Innovation Network for the Development of
Cost- and Environmentally Efficient Seasonal Thermal Energy Storages
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Seasonal Thermal Energy Storage

Why Europe Needs It Now ?



<«

Europe does not lack renewable heat.
INTER

It lacks the ability to store it when it is
available and use it when it is needed. STORES

Why Underground Thermal
Energy Storage Matters Now?

Turning today’s renewable and waste heat into tomorrow's decarbonised industry and cities.

STORE TODAY
FOR TOMORROW

WINTER
Reliable, low-carbon heat for
- industry and cities

SUMMER
Abundant renewable and waste heat

Better use Lower emissions Greater energy More affordable
of renewable energy in industry and cities security and resilience and sustainable heat
for European citizens
UK Research

Progect funded by
[T T ————
re
and Innovation




Seasonal Thermal Energy Storage:

From Research Projects to Real Market
Opportunities ?



IN T E RSTO RES International Innovation Network for the Development of ™

W
Cost- and Environmentally Efficient Seasonal Thermal Energy NTER
Facts & Numbers Storages

* Granting authority - CINEA
» Type of action - HORIZON Innovation Actions

7 demo sites
Start date January 2024

Duration 48 months
Budget 11 million € ’r\..‘

9 countries
14 partners

i




International Innovation Network for the Development of .
Cost- and Environmentally Efficient Seasonal Thermal NTER
Demo Sites Energy Storages

incampus, Ingolshtadt, Germany

Open facility without a fence, a real campus -
data centre, vehicle safety centre etc.

https://incampus.de/
Size: 18,000 m3
TES type: WGTES, Reno-sTES

Insulation: Recycled material

Indirect charging/discharging



https://incampus.de/

Reno - sTES - incampus January 2026







& _uq,"i

- Reno - sTES lncempus September 2026

o w- ----r:



International Innovation Network for the Development of ™
Cost- and Environmentally Efficient Seasonal Thermal Energy B

Demo Sites Storages

Varanto, Vanta, Finland

will be the world’s largest sTES facility in
terms of size and capacity.

https://vuanavantaanenergia fi/en/projects/heatstora

ge/
Size: 1,000,000 m3
Capacity: 90 GWh
TES type: Giga-CTES

Storage medium: Pressurized water t>130°C

STORES

ypeosiiiiie. -~

.:‘t pe VANHA PORVOONTIE PORTTIPUISTO

SN W kuusiko 8 Sl ‘t',.' ]
i > ;

KALKKIKALLIO

Varanto = Cavern Thermal Energy Storage

Helsifiki Olympic
Stadium Tower

72m &

A The dedpest

sections about
95m

below sea level
and about
140m
underground


https://www.vantaanenergia.fi/en/projects/heatstorage/
https://www.vantaanenergia.fi/en/projects/heatstorage/

International Innovation Network for the Development of
Cost- and Environmentally Efficient Seasonal Thermal Energy E

STORES
Transfer Sites Storages

DELIVERY CONTEXT

ﬁ INTER SHEFFIELD PHASED THERMAL STORAGE CONCERT FTES daily bulf

Wp» STORES Storage concept and technical snapshot Outcomes, stakeholders and risks

EFFINGHAM ROAD
GASHOLDER SITE -

2100 MWh
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Seasonal Thermal Energy Storage:

What creates value to inverstors?



-
IMTER

STORES
Unlock low-carbon heat when and where it's needed
5 KEY APPLICATION CONTEXTS
o RECOVER WASTE HEAT INCREASE RENEWABLE o AVOID FUTURE PROVIDE FLEXIBILITY SUPPORT INDUSTRIAL

HEAT UTILISATION

GENERATION ASSETS TO HEAT SYSTEMS HEAT DEMAND

s
EI R j/l//

r“'
HE | 9 | oo
B m

Industry - Data centres Solar thermal « Geothermal Expanding DH networks District heating networks Industries with seasonal
Waste-to-energy plants Biomass « Other renewable heat Boiler or peak plant replacement Better resilience and balancing or variable heat demand

Value: Use heat that would f Value: Maximise renewable Value: Defer or avoid costly @ Value: Improve system ﬂ Value: Secure low-carbon heat
s otherwise be lost @ share and reduce curtailment future investments resilience and flexibility Yo supply for industry




Seasonal Thermal Energy Storage:

What Are the Main Barriers to Market
Deployment?



EXECUTIVE

DEMONSTRATORS SHOW LIMITED PROFITABILITY TODAY,
BUT STRONG POTENTIAL FOR REPLICATION & VALUE CREATION

SUMMARY

KEY FINDINGS

G

=\

Limited profitability today

The two demonstration sites show payback
periods of 25 and 38 years. Sites are
already decarbonized even without storage

and current energy prices are relatively low.
CAPEX remains high (136-280 €/m?3).

Clear improvement potential

Several transfer sites show better performance
than the demonstrators. Sensitivity analyses
identify market conditions under which
seasonal thermal storage becomes
economically attractive.

High dependency on energy prices
Profitability depends on the price of the fossil
energy replaced and on policy support
(feed-in tariffs, subsidies). Solutions become
attractive when heat sales price > €120/MWh.

Strong long-term outlook

Scaling up, cost reductions and improved
policy frameworks can reduce CAPEX and
shorten payback periods to less than 10 years.

TRANSFER SITE CATEGORY

Industrial waste heat
(fossil-based DHN)

Waste-to-Energy

plants

Large DHN with
market flexibility

Data centres

Already decarbonised
DHN

ECONOMIC OUTLOOK
(PAYBACK POTENTIAL)

HIGH POTENTIAL
(10-15 years)
2000

HIGH POTENTIAL
(10-18 years)
o009

MEDIUM POTENTIAL
(15-25 years)

MEDIUM POTENTIAL
(15-25 years)

LOW POTENTIAL
(> 25 years)
@

Seasonal thermal storage creates the highest value when it unlocks otherwise unused

low-carbon heat and avoids future fossil-based investments, while CAPEX remains the main barrier.

KEY VALUE DRIVERS

®

&
¥
4
&

Replace fossil heat

Large volumes of
waste heat

Better use of existing
assets

Strategic for DHN
expansion

Market arbitrage
Additional revenues

Stable, low-carbon
heat source

Resilience
Flexibility

”N
g

INTER
STORES

PROFITABILITY ASSESSMENT BY TRANSFER SITE CATEGORY

SENSITIVITY
(MARKET / PRICE)

gmm,  Attractive if heat
f A price is high

r Stronger if plant
A already amortised

s Dependent on
r/ ‘ electricity prices

gmi,  Attractive with low
f ' )| electricity prices

o Limited direct
'\h economic gains

Lower CAPEX

+ supportive policies
= shorter payback

& strong replication
potential

Funded by
the European Union

UK Research
and Innovation
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Key Insights from the STES Value & Barrier Workshop o4

A multi-partner workshop to understand value creation and barriers to STES deployment STORES

THE VALUE EQUATION

@ 65+ ideas collected p KEY THEMES IDENTIFIED
i A VALUE CREATION s
: conomics
oo  Multi-partner : { | SPCEIpI egt
@B workshop i+ Flexibility @ Technical & geological constraints
« Resilience
=4 Value drivers and i+ Cost SaVi”_QS . A System integration
@ deployment barriers .+ Decarbonisation

(7] Sustainability

STES =

assessed

Ideas by theme (number of ideas) Strategic value

"

 Gcoromic  EEEEEEE 15 : BARRIERS
‘l Technical N 12 » Cheaper alternatives
L_ - « Geology
Site-specific (NN 12 : ;
’ = Space constraints
| B Regulatory NN 8 £ i Integration challenges
Strategic (NN 12 :  « Regulations
KEY TAKEAWAY The worlfshop suggests tha’_c succesgf_ul STES 'prOJects are prlmarllyf drl.ven by

economic value and local site conditions, while technology maturity is generally
perceived as a secondary concern.

Project funded by

Schweizerische Eidgenossenschaft Federal Department of Economic Affairs,
E:ncEiEd by Uni o Conféderation suisse Education and Research EAER ﬁ UK Research
e curopean Union Confederazione Svizzera H
P Confederaziun svizra State Secretariat for Education, and Innovation

Research and Innovation SERI
Swiss Confederation



Seasonal Thermal Energy Storage:

What Is Needed to Unlock Market
Deployment?
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= What Is Needed to Unlock Market Deployment? STORES
N
0
Better \ Bankable Replication &
Policy Framework \ Business Models \ Standardisation
o e — E et
B & @ neil =
=" " & S

The challenge is no longer proving that Seasonal Thermal Energy Storage works.
The challenge is making it repeatable, investable and scalable

SRSl Funded by
M the European Union

ject funded
S oo s o UK Research
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MAIN CONCLUSIONS -
...THE TWO MAIN LEVERS TO REDUCE THE LCOH OF THE STORAGE SOLUTION

ARE LOWERING CAPEX FOR A GIVEN DESIGN BASIS, AND SECURING STRONG
POLICY SUPPORT, INCLUDING SUBSIDIES AND FEED-IN TARIFFS. A LCOH OF

70€/MWH CAN BE REACH FOR STORAGE

. LOW AVERAGE HIGH
Tornado diagram
Inflation Energy Price -20% Actual +20%
Max
%OPEX - fixed
CAPEX -40% Actual +40%
%OPEX - Energy
Discount 6% 8% 10%
Discount rate rate
Subsidies - OPEX Inflation 0,5% 1,5% 2,5%
Subsidies CAPEX Suct;\spi(;;s 100% 20% 40%
%CAPEX .
Fie:'frf‘g -50€/MWh 0 +50€/MWh
-80 60 80 -
J
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w= | From Demonstrators to Replicable Projects

LESSON 2
Economics Drive Project Early Screening Is Critical
success Project viability depends on a few key
parameters identified at an early stage:
Abundant waste heat availability

Heat source availability

Strong and stable heat demand ® Demand profile

_ . ° : o
Long-duration storage potential Grelgiesl sl

® |and availability

Funded by
the European Union

W
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Scaling Requires
Standardisation

Accelerating deployment will require:

Common methodologies
Standardised pre-feasibility tools

Knowledge sharing across Europe

UK Research
and Innovation
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2"d Joint Mobilization and Mutual Learning
Online Workshop

Accelerating Geothermal and Thermal Energy Storage
Deployment in Europe: Policy, Regulation and MarRet
Readiness

Dario Bonciani

COSVIG - Consortium for the Development of
Geothermal Areas

Funded by
the European Union




Challenges for European Industry: Time for an Energy Revolution

Energy consumptions in European Industries [De Boer et al., 2020]
Total energy demand - 2950 TWh/a

European industries need vast amounts of energy for H&C processes

Energy intensive processes <200°C:
Pulp & Paper, Food & Beverages, chemistry, wood products,
cement and textiles

Process cooling demand is >110 TWh
= 16% of EU industrial electricity consumption

Non-thermal

[ 0%}

Process (19 %)
cooling

(3 %)

Process heating
(66 %)

Space
cooling
(1 %)

Industries struggle with energy security, in meeting decarbonisation
targets and lose competitive advantage

Process heating demand - 1952 TWh/a

Biomass
(11 %)
Electricity

Distric heating

Others - fossil
(13 %)

Coal

(20 %)

200°C - 500°C o
(11 %)

(8 %)

< 100°C
(11 %)

Temperature

Fuel source

4 £ 5

* Fossil fuel dependency - The share of renewables is increasing

but most industrial H&C still relies on fossil fuels
High carbon emissions - Industry accounts for 25% of EU energy consumption
Rigid systems - Lack of operational flexibility and integration

25% of cities and industries in Europe are in areas with suitable potential
Geothermal could meet = 5% of industry heat demand by 2050
Non-technical gaps hampering H&C technology deployment

[ ]

TTTLLLER

« 588 2 B
Biiizasasnnyse,

E

@ Aé;
» T

Others - RES
(0.4 %)

(3 %)
(8 %)




ﬁ\e GEOSYN Solution

GEOSYN connects industries directly to
geothermal energy: the same heat source
provides both flexible heating and cooling for
industrial needs.

The technology uses water as refrigerant and
cascades energy efficiently through the system,
maximising opportunities offered by geothermal
heat.

Beyond technology, GEOSYN engages local

communities, showcases industrial applications,
demonstrates reliability and turns evidence into
recommendations supporting wider deployment.

Funded by

Project GEOSYN - GA nr. 101172812 the European Union




The technical solution
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Bridging geothermal deployment gaps beyond technological innovation

Deployment gap: the distance between the technical potential of geothermal H&C technologies and their uptake by
industrial users

The GEOSYN's Approach

Challenges to bridge deployment gaps

« Low social acceptance: it is usually the result of
fragmented information, low public awareness of
risks and benefits and lack of engagement.

« Limited industry awareness of proven applications

« Perceived investment risks and uncertainty about
costs and benefits

Evidence-based information supports trust,
Project GEOSYN - GA nr. 101172812 market confidence and informed decision-
' making among industries, communities
and policymakers



Mapping existing experiences of heating and cooling integrations

Main achievements

Automotive _ ICT _Mining _Laundry

9"' 62 32 S -\ | /_//— l_Thermal Tourism &
Balneology

mapped geothermal H&C industrial production thermal tourism &
examples process cases balneology cases

86 Geothermal H&C applied in 6 industrial sectors
) All cases georeferenced and labelled by country,
examples located in sector and kind of production

Europe

Sector of geothermal H&C
integration

The mapped applications span a broad range of
sectors

Evidences of the versatility and replicability of
geothermal H&C technologies and their adaptability
for different industrial H&C demands

Open Access WebMap with existing examples
Showcases how geothermal H&C is integrated in industries
Reports energy-related data, technical description,
economic, environmental and social aspects
Supports market uptake and boosts trust

Meat processing 2%
Distillery 2%

Wine production 6%
Dairies 8%
Microalgae production 8%

Fishfarming 13%
Greenhouses 46%

Details of the agrifood
productions integrating
geothermal H&C

https://geosynproject.eu/existing-applications/


https://geosynproject.eu/existing-applications/
https://geosynproject.eu/existing-applications/
https://geosynproject.eu/existing-applications/

CASE STUDIES = RESOURCES NEWS & EVENTS CONTACT US

Mapping existing experiences of heating and

HOME [

Main achievements EXISTING APPLIC TIONS
94 62 32

mapped geothermal H&C industrial production thermal tourism &

examples process cases balneology cases appLICATIONS | A EXlSTlNG GEOTH ERMAL H&C
APPLICATIONS IN INDUSTRY
AND BALNEOLOGY

86 . . . . The GEOSYN Project has developed a map with existing experiences of geothermal heating and cooling
Geothermal H&C applled In6 Industrlal sectors applications in production lines, balneology and spas. Our objective is to showcase how geothermal is
u f d d l b u d b integrated in geothermal heating and cooling, boost trust upon industries and economic operators
. A cases geore erenced an abelle y Country, potentially interested in adopting sustainable heating and cooling.
examples located in sector and kind of production

Europe

Search Location [JEHEEIGIEGLT] Q

SECTOR % KIND OF PRODUCTION v ALL COUNTRIES w

« The mapped applications span a broad range of

GEOTHERMAL POOLS IN

se CtO rs te EEBTHERM.:I‘. WINEMAKING IN B @ SUNDLAUGAVEGUR
« Evidences of the versatility and replicability of &2 ORSCHWLLER,France el B o [ — o
geOthermal H&C teCh nOlogiES and thei r adaptabi lity Dot i 2 j ; BE NI SR o I °
for different ind UStrial H&C demands : i \ . :;:?iﬁ;o:rl'sgz:ﬁng demands are 100% covered by ;
i - e geothermal heat pumps § GEOTHERMAL SWIMMING POOLS IN
* Open Access WebMap with existing examples ' || wmame ° I

Showcases how geothermal H&C is integrated in industries
Reports energy-related data, technical description,
economic, environmental and social aspects

Supports market uptake and boosts trust

GEOTHERMAL WINEMAKING IN )
1"  ORSCHWILLER

© ORSCHWILLER, France

https://geosynproject.eu/existing-applications/ geothermal H&L
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Assessing the societal impacts of
geothermal H&C technologies

Main achievements

2 2 244

focus countries engagement survey
Italy + Ukraine events responses

Promotion of inclusive 63|T% l 2%% 74To/° I 6U9A%

GIET! ith local i
e L Associate geothermal to Willingness to support Survey reSUltS: Ital‘y and Ukralne Compared

communities
heat + power uses local geothermal project

40,0%

Feedback from survey and engagement workshops . J ‘
Italy: Higher familiarity and  Ukraine: Lower initial o - . ‘ - - . ‘
& ‘c\@:" <& & g § {(g,‘ &

trust; stakeholders awareness but strong m’ ) £ .
prioritised lower heating interest in energy & A A A &

o

costs, local jobs, independence, resilience, & N ¢ ¢ &
transparent communication knowledge building, local &
and environmental jobs, economic feasibility -

integration. and national policy soax

alignment.
Common gap: Cooling applications require clearer explanations and Main expected benefits %
demonstrative examples. 100%

0,0%

Common featu res: S U p p 0 rt grOWS W h e n ta n gi b l.e b e n efits’ d ia logu e, Reduction of pollution and Reduced energy costs and Improved product positioning Socio-economic development

CO; emissions increased business in environmentally conscious and job creation

transparency and inclusion accompany technological progress. competiiveness markets

MW taly ™ Ukraine

Main concerns on geothermal energy

> A
8
& &

60,0%



Life Cycle Inventory: an environmental evidence layer

Purpose:
Establish a robust quantitative basis for environmental assessment of GEOSYN H&C technologies, considering

material and energy flows across construction, operation, maintenance and end-of-life

Main achievements

E) 2 HTHP
ejector cooling system LCI GEOSYN technology construction-phase LCI e HTHP inventory structured across Condenser-Side, interCOOler,
developed configurations developed . . . . .
geothermal-side and four-stage heat pump circuits, including
piping
5 LCl online * Ejector plantinventory structured across condenser-side,
Datasets for LCIA and . . .
environmental hot- Jirtual case studies geothermal heat-exchanger and cold-production circuits,
spot identification supporteddt;yéaprocessed LCIpir;clii;ﬁzzaorsEndeata inClUding plplng
LCIA and interpretation will evaluate environmental Funded by
j - GA nr. 101172812 . . . .
project GEOSYN - GA nr impacts during subsequent project stages - the European Union
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From evidence to engagement: a replicable framework for geothermal H&C adoption

The GEOSYN replicable framework

Technical demonstrations
Existing applications / webGIS
Social acceptance findings

LCI datasets

Geothermal stakeholders

Evidence base Engagement and awareness

Accessible messages to industries
Citizens and communities

Tailored communication

Enabling outcomes

Editorial plan Geothermal literacy
Factsheets and web contents Trust and transparency
Podcasts Market confidence
® Social media ®
/
Beyond the This approach is a replicable pathway for territories and industrial sectors where

GEOSYN Project adoption is constrained by limited visibility, practical examples or trust

on
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YOUR ATTENTION! CEOSYN

Dario Bonciani

cosve “Geothermal
d.bonciani@cosvig.it Heating & Cooling
for Industry

@ www.geosynproject.eu
@ info@geosynproject.eu
#GEOSYNPROJECT
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@ USES4HEAT

DEMONSTRATION UTES PROJECTS
— from theory to practice

Dr. JOSE ACUNA, KTH

2nd GEO-CLUSTER Joint mobilization and mutual learning online workshop, 2026-10-06

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not .»**. | Co-funded by
necessarily reflect those of the European Union or CINEA. Neither the European Union nor CINEA can be held *.,+* | the European Union
responsible for them.
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USES4HEAT

Practical lessons from USES4HEAT

USES4HEAT aims at demonstrating large scale UTES + key enabling technologies.

- from theory to practice: practical lessons learned on demonstration&replication sites

- ATES demo sites amendment
-> Riva del Carda, Italy -> Andel, Netherlands
° BTES demO SiteS amendment
-> Oslo, Norway -> Litomerice, Czech Republic

- CTES replication site
-> Stockholm, Sweden

2nd GEO-CLUSTER Joint mobilization and mutual learning online workshop, 2026-10-06 2
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AQUIFER THERMAL ENERGY STORAGE

FROM RIVA DEL CARDA, ITALY -> TO ANDEL, NETHERLANDS
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ATES site in Riva del Carda < USES4HEAT

e In spite of highly engaged and competent local team, the demo could not be materialized
due to drilling permission not being approved

Date: 08 January 2026

To: EUROPEAN CLIMATE, INFRASTRUCTURE AND ENVIRONMENT EXECUTIVE AGENCY
(CINEA)

From: GARDA CARTIERE S.P.A.

Subject: Opinion on Termination of Participation in GA 101136136 — USES4HEAT

To whom it may concern,

This letter serves as the formal opinion from GARDA CARTIERE S.P.A. regarding the
i of our participation as a iciary in the USES4HEAT project (Grant
Agreement No. 101136136), effective 31/05/2025.

« Organization: GARDA CARTIERE S.P.A.
* PIC: 904834334
+ Address: VIALE ROVERETO 15, 38066, RIVA DEL GARDA (TN) (IT)

We confirm our with the inati as per the i of Grant
Agreement No. 101136136 Article 32. This termination is due to the main reason that the
demo-site in Riva del Garda did not obtain the authorization and required permits from
the local authoritil A detailed justification is provided in the justification for the
amendment AMD-101136136-2.

We request that this notification triggers the necessary amendment procedures to
ize our exit and within the

We are available to discuss this matter further and provide any additional information
required for smooth project transition.

Sincerely,

140 49

Antonio DiBlas
Amministratore Delegato

CI\I"IERE DEI GARDA SD A.
WinteRoverel 57

v,nvmulaﬁ %2‘-“_,

2nd GEO-CLUSTER Joint mobilization and mutual learning online workshop, 2026-10-06
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Plan B = ATES site in ANDEL v e

Project execution decided before entering the EU project s NEa
Under construction as the amendment is processed i e
Engaged and knowledgeful end user and local team : ;
Several economical driving forces (electricity market, energy e S
savings etc) A
e Mature technology in hosting country ' .

Drilling test location -
warm source area

Warm wells - planned locations

Extra
option

2nd GEO-CLUSTER Joint mobilization and mutual learning online workshop, 2026-10-06



BTES

BOREHOLE THERMAL ENERGY STORAGE

FROM OSLO, NORWAY -> TO LITOMERICE, CZECH REPUBLIC

[ -
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HT-BTES site in Oslo & usesarear [ UG

e Changes in the organisation of the demosite owner and other investments prioritized
e New LCC analyses carried out within the project = unprofitable
e Demosite not materialized

o > o’
N G s Y e
! 5 :
N VERTIKAL NIVA 1 UNDER GRUNNEN | '/

PR . P

2nd GEO-CLUSTER Joint mobilization and mutual learning online workshop, 2026-10-06 7
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Plan B: HT-BTES at Litomerice
Ongoing project -> long procurement process
Contracting works start when the money is secured

Delays in delivery of key enabling technology?
Multiple funding sources

2nd GEO-CLUSTER Joint mobilization and mutual learning online workshop, 2026-10-06 8



| CTES

il CAVERN THERMAL ENERGY STORAGE

KVARNHOLMEN, SWEDEN: BECOMING READY FOR
DEMONSTRATION

2 USES4HEAT

©
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"By harnessing a unique locationin.combination
with a distinctive history, Kvarnholmen is set to
be developed into an attractive and vibrant
district with a strong individual identity"”

* Residential development between 2012-2036

» - Approximately 3 700 residential units

» Several elementary schools and a high school for 700 students
» Shopping center with local services

* Restaurants, cafes, etc.

* Commercial projects for offices; hotel etc.

» Civil works - new infrastructure

* 10 minutes by bus to City (Slussen)

* 20 minutes with ferry to City (Nybroplan)

* Nacka Forum - nearby (New subway station in 2030)

* Seaside promenade around Kvarnhelmen and to Slussen

* Never more than’200 meters to the water

* kvarnholmen.com 2nd GEO-CLUSTER Joint mobilization and mutual learning online workshop, 2026-10-06
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Approaching demo phase

Ongoing collaboration with demosite owner and DH network operator
Detailed LCC analyses, sensitivity analyses

Study of environmental, economical, resilience and flexibility benefits

Early engineering already carried out and preparation for permission process
High attention, new funding initiatives

\ A CTES has proven to be the best way to reuse the caverns
- From oil to hot water storage

Bristaverket

Hot water storage connected to DH network
- Lowtemp. local distribution in Kvarnholmen

2nd GEO-CLUSTER Joint mobilization and mutual learning online workshop, 2026-10-06

Co-funded by
the European Union
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From replication to demonstration

Source: Dalgren et al. 2026. 12th Int. Conf. on Smart Energy Systems

A. CHARGING MODE (store heat)

District heating supply (hot)

l

Regular DH
customers

l

Local
& temperature
boost (optional)

Select cavern according
to available temperature

S~
2 USES4HEAT

( District heating production
CHP / Boilers
Waste heat
Industry
Solar thermal
@ —| Heat pumps
Multiple production and
waste-heat sources, <

dispatched by variable cost
_

B. DISCHARGING MODE (Deliver heat)

&
Bl

District heating return (cold)

sources to maximize exergy

Charge with highest-temperature

0 Serial connection reduces
mixing losses

Boost storage flow if
A the mixed supply
4 is too low

Select cavern according
to available temperature

(o

Low-temperature customers enabled
during charging without high peaks

District heating production l
é@ CHP / Boilers > T Low-temperature
@ temperature DH customers
Waste heat boost (optional) (accepts lower
A=l |ndustry Regular DH supply temperature)
S customers ;F
% Solar thermal
- EI@ ok
Heat pumps ]
Muttiple production and < >
waste-heat sources, District heating retun (cold)
dispatched by variable cost
o Storage heat boosts regular 0 Local peak booster used only 0 Serial discharge preserves Low-temperature customers receive
customers via mixing when needed high delivered temperatures heat without peak booster

Co-funded by
the European Union

Why these improvements help

0o

Q

Serial caverns reduce
mixing losses

High-temperature charging
increases stored exergy

Low-temperature customers
enable deeper discharge

Shunting reduces the need
for local peak production

< IR A

Legend
Hot district heating supply
Cold district heating return
Flow direction - hot
Flow direction - cold
Mixing junction
Valve / selection (manual or
automated)

2nd GEO-CLUSTER Joint mobilization and mutual learning online workshop, 2026-10-06

12
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OTHER TIPS WHEN PLANNING DEMO PROJECTS

e Double check that the realisation of the project has been seriously evaluated before boarding a
demonstration site
o  Financially (profitability analyses performed before demo project)
o Practically (permission, implementability, engagement)

e Academia vs Industry:
o Researchers have often limited understanding of the complexity of commercial projects and
contracting works
o Commercial stakeholders have often limited understanding of the complexity of R&D projects
o Ambassadors and innovation angels are needed.

e Amendments — Demosite owners are critical and their involvement needs to be carefully planned as a
proposal for a demo project is submitted. An amendment process due to Demo-partner change can have
large consequences for the project and consortium members.

e Technical:

o Double check TRL level of key enabling technologies before including it in a DEMO project
o  More charging cycles = higher profitability.

2nd GEO-CLUSTER Joint mobilization and mutual learning online workshop, 2026-10-06 13
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THANK YOU!

Dr. JOSE ACUNA
KTH Energy Technology
josea@kth.se

+46762320008
Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not .+**. | Co-funded by
necessarily reflect those of the European Union or CINEA. Neither the European Union nor CINEA can be held *.,.* | the European Union

responsible for them.
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NON-MARKET BENEFITS OF LARGE
THERMAL ENERGY STORAGE

Accelerating Geothermal and Thermal Energy Storage
Development in Europe

06.10.2026
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Simon Moser
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TREASURE: Project context 9

‘=) ENERGIE
OINSTITUT Jozu

an der Johannes Kepler Universitat Lin UNIVERSITAT LINZ

Demonstrating Large Pit Thermal Energy Storages (PTES) and improving their TREASU RE
components, processes, and procedures for an accelerated realization of
100 % sustainable district heating networks in Europe

TREASURE consortium is coordinated by AEE INTEC and unites the multidisciplinary knowledge of 23 diverse
organizations from 7 European countries

Duration: January 2024 - December 2027

funded by the European Union’s Horizon Europe research and innovation programme (Grant Agreement No.
101136095)
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TREASURE: Objectives 9
TREASURE

The TREASURE project aims to accelerate the implementation of large-scale underground thermal energy storage (PTES)
systems to facilitate the transition to fully renewable district heating networks in Europe.

The main objectives are:
m Construction of 7 demonstration plants in 5 different countries

m Bridging the gap between research and practice to develop robust, safe, cost-effective, and sustainable solutions for
PTES across Europe

m Development of safe, smart PTES integration concepts to optimize renewable
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D6.3 - Evaluation of Non-Market Benefits

As part of TREASURE, we investigated the non-market benefits of Large Thermal Energy Storage (LTES).

Starting point:
The economic value of a storage system does not capture all the benefits that matter to society and customers.

So, we wanted to answer three questions:

Do customers value non-market benefits of LTES?
Are they willing to pay for these additional benefits?
And how well is LTES accepted?

Conduction of the survey: End of 2025.

The full survey results are available here:
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Why non-market benefits matter?

Large Thermal Energy Storage (LTES) play a crucial role in the transition to renewable and efficient heating.

Economic challenges:

m High investment costs

m Low number of annual charging cycles
m Often critical cost-benefit ratio

m Consider additional benefits of LTES
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Key attributes of the survey

To assess the value customers place on LTES, the survey considered four key attributes:

m CO, reduction
The reduction in greenhouse gas emissions enabled by LTES

m Resilience
In this study: greater stability of heating prices
m Visibility
Whether the storage facility is visible to customers

m Cost
The additional annual heating costs associated with the storage

The combination of these attributes allowed us to estimate customers’ willingness to pay for the non-market benefits
of LTES.
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Survey methodology

Survey
Survey Scope:
Initial Total Final Sample
m Target: 3,000 potential district heating costumers Sample | Survey oy
Size Responses
m 5 countries: Austria, Denmark, Germany, Sweden, Poland 500 504 464
500 549 a77
, : : 750 769 701
m Structured online survey, online panel recruitment 250 844 243
_ ] ] 500 533 488
Questionnaire design: ] 3,000 3,219 2,873

m Clear, simple language, in national languages
Quality control measures:
m Time-based screening: exclude participants completing Discrete Choice Experiment unrealistically fast

m Attention check embedded in survey
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Questionnaire structure

Introduction & Consent

Thematic blocks

Attltudlnal and behaViOU ral questlonS (views on topics related to the environment and energy)

m Introduction & Consent

m Attitudinal and behavioural questions Infographic

m Infographic

‘ D | S C rete C h O | Ce EX p e r| m e nt (experiment simulated real-life decisions between alternatives)

m Discrete Choice Experiment

m Energy related questions & experience

m Socio demographic information

Energy-related questions & experience

‘ Socia-demographic information
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How LTES were presented to respondents

What is Large Thermal Energy Storage (LTES)?

Large Thermal Energy Storage is a way to store heat so it can be used later when it's needed most This is
useful because sometimes more energy is produced than we need, and other times not enough.

LTES helps solve this problem. It stores excess thermal energy— as hot water—when energy supply is high,
and then releases that heat when demand is higher. This kind of storage plays an important role in making our
energy systems cleaner and more reliable. By using LTES, we can reduce our dependence on fossil fuels,
make better use of renewable energy. and help lower carbon emissions in heating systems and beyond.

ATTRIBUTES

D00,

Contribution to price stability

Costs to build Saves CO;Emissions (resilience of the system)

Visibility
@ Visibility: three main design-types of LTES

TANK

e fey foor fooy foor i fir oo £y foor ooy for By fi

\ PIT / CAVERN

Free-standing “Tank thermal Pit thermal energy storage: large Cavern thermal energy storage:
energy storage™: large above- insulated water-filled re servoir/pit, Large, water-filled, artificial

ground insulated water tank; simple buried underground and covered; underground cave that is completely
construction, visible (prominent, often  uses ground space, largely invisible invisible (underground)

cylindrical) fromthe distance

Objective

m Ensure that participants understood the concept of LTES
Therefore

m National language

m clear and easy-to-understand explanations

m 4 attributes of LTES

m 3 different design types of LTES and their visibility




Discrete Choice Experiment

Choice: Building an LTES system vs. Not building

Each choice included four attributes:

m Additional annual costs: 4 parameters
m Visibility/design of the storage system: 3 types |
m CO, emission reductions: 3 parameters

m Contribution to price stability: 2 parameters

Each participant completed 6 choice tasks.

(DCE)

an LTES system

Extra costs to your heating bill in Euro per
year

Visibility/Type

CO: savings

Contribution to price stability (resilience of
the system)

/> ENERGIE
“OINSTITUT

an der Johannes Kepler Universitat Linz
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LTES
50 Euro
FIT
R%

50% protection against global price spikes
(your heating bill stays rather stable)

T

JXU

JOHANNES KEPLER
UNIVERSITAT LINZ

When you answer, please consider your realife situation, including your budget, values, and usual behavior.

No LTES

0 Euro (no extra costs as no construction
activity takes place)

0% (no CO; savings)

0% protection (against global price spikes -
your heating bill is likely to fluctuate with global

What would you choose?

< No LTES >

\/

\/

10
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Overall results

High public support for LTES

2,873 usable responses

m 65-70%

of all choice observations selected LTES over the status quo
m 78.1%

approval when annual additional cost is only €10
m 53.2%

approval at €200 additional annual cost

Respondents show a clear baseline preference for investing in LTES, indicating broad public support when LTES is
framed as a climate and energy security measure.

11
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What drives acceptance?

m CO, reduction > Most highly valued attribute
Strong increase in approval from 5% to 40% CO, reduction

m Resilience > Positive effect on acceptance
Protection against energy price volatility is valued by respondents

m Visibility / storage type > Less visible solutions are preferred
Compared with a tank:

Cavern: +6.4 pp approval
Pit: +2.9 pp approval

m Cost > Strongest barrier to adoption
Higher annual heating-cost increase significantly reduces approval

12
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Who supports LTES & implications

m  Socio-demographic variables have a limited effect
m Income is the only socio-demographic variable consistently affecting adoption

m Gender, age, education and home ownership show no significant effect

What can increase acceptance?
m Highlight climate benefits: Frame LTES as a climate mitigation measure, not only as infrastructure.
m Minimise visual impact. Prioritise underground / low-visibility solutions where technically feasible.

m Emphasise resilience. Communicate LTES as a means of protecting households against energy price volatility.

There is a positive willingness to pay for LTES!

13



'>YENERGIE 40
“OINSTITUT

N O Y JOHANNES KEPLER
an der Johannes Kepler Universitat Linz UNIVERSITAT LINZ

Thank You!

Anja Gahleitner
Project Advisor

gahleitner@energieinstitut-linz.at

.) Energieinstitut an der JKU Linz | Altenberger Strafle 69 | 4040 Linz | Austria




‘ SEEDS Cost-effective and replicable RES-integrated electrified heating and '-'e" 3ro J—
e cooling systems for improved energy efficiency and demand response =

GeoCluster workshop: stakeholder-based
barriers and solutions in the SEEDS project

Natan Vandeginste

SEEDS WP7 Leader
Senior Project Leader at SWECO

6 October 2026

111 1a
= 111  ua
110 uue

=)
T



Objectives of the SEEDS project @ SEEDS

* https://project-seeds.eu/

 The overall aim of SEEDS is to boost the electrification
of thermal systems in buildings through an integrated
approach leveraging energy efficient renovation and
smartification of HVAC systems.

HUNGARY

* Keywords: MPC, flexibility, multi-source HPs, district
heating, replication

* This strategy is tested in six different demonstration
pilots throughout Europe: 1= 11 i = =

2024 wemmm 2025 wemm—— 2026 w———— 2027

GREECE Design, Construction, Measurements, testing Implementation, upscaling
permission, tender installation, algorithms

SLOVENIA


https://project-seeds.eu/

# SEEDS

Objectives of WP7

WP7 "Decision making support framework for replication of thermal demand electrification and improved
energy efficiency” has 3 objectives:

? Identify barriers for external replication of SEEDS innovations (and innovative HP solutions in general)
|dentify

v Support decision makers to identify, plan, implement and run thermal system electrification projects.
Support

"I"\ ) . . . :
% Convince decision makers of the value of thermal system electrification.
Convince



# SEEDS

Methodology of WP7

WP7 is divided into 4 tasks:

S Interviews with decision makers:

, e 3 groups were identified: local governments, project developers & property managers.

Interviews * Semi-structured interviews, distributed geographically and per decision maker group.
9 Problem statement definition:

Problem * Definition of barriers based on the interviews and creation of user journeys.

Development, testing & deployment of a publicly available digital support toolbox:
24 * Combination of tools and frameworks established in other WPs.
 Tailored to each decision maker group.

Toolbox . . L
* Dynamic behaviour with input parameters.

Visual storytelling to demonstrate pilot results and value to decision makers:

Storytelling * ArcGIS StoryMaps (online platforms) integrated in project website
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In Slovenia, the replacement of oil
boilers does not require prior
permission to connect to the
electricity grid. This results in
uncoordinated load increases and
thus grid instability, blackouts,

and public complaints.

66

Respondents reported “Pilot
sickness”, or the difficulty to
move from small pilot

projects to broader, full-scale
implementations.

9

“Chicken-and-egqg” problem:
approximately 80% of
end-user connections are
required to ensure the
economic feasibility of
heating networks.

Existing support
schemes are often
insufficient and
primarily targeted at
individual measures
rather than collective
solutions.

Barriers mentioned in interviews

In Denmark, the strong
market position of
district heating
operators limits the
incentive to reduce
operating temperaturej

66

In Belgium, there is ample
underground space due to
existing utility infrastructure. Only
the DSO can install pipes on the
public domain, limiting the
expansion of heating networks
since they need to stay on private
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User journeys - Project developer

PROJECT Role Responsibilities
DEVELOPER
The project developer is responsible for  Deliver profitable (sustainable) energy projects.
delivering profitable (sustainable) energy projects. * Assess and secure viable business cases.
The role involves developing and managing projects, * Manage projects from design to implementation.
G where clear regulations, efficient permitting, access * Ensure regulatory compliance and permitting.
m to technology and a viable business case are + Coordinate with internal teams and external
essential. stakeholders.
Decision moments
Planning & strategic Design phase Construction Operational

Absence of a tax shift that would
improve the project business case.

Feelings —\ /\ /K

High upfront investment
costs.

Slow permitting procedures

: Grid saturation leadin
\@! g leading to project delays.

|
|
|
|
: to project delays.
|

|

A
Changing regulations.

. . R | Organisational and Economic and a Knowledge and Technical
Barrier categories: egulatory operational financial = awareness L\
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User journeys - Facility manager

FACILITY Role Responsibilities
MANAGER . L
The facility manager works within property * Operate and maintain building energy systems
000 management companies, including both commercial «  Ensure tenant comfort and minimise disruption
e Y property managers and social housing providers. - Comply with regulations

1000 » Control costs or ensure financial viability

Decision moments

Planning & strategic Design phase Construction Operational

No adequate staffing and technical knowledge
for appropriate maintenance and control. N

Lack of financial resources:
need for subsidies.

Feelings - -----------f¢-q9f-----------—--~~-

_/I( Tenants lack knowledge of

I complex energy systems.

The renovation process
has impact on tenants.
!

/ Lack of reliable building data
; \@! g

% Administrative burden: public
to make informed decisions.

I
I
I
I
I
procurement procedures. I
I
I
I
I
I

Barri . R | Organisational and Economic and a Knowledge and Technical
arrier categories: egulatory operational financial = awareness A\ echnica



User journeys - Local government @& SEEDS

LOCAL Role Responsibilities
GOVERNMENT A local government official is responsible * Translate regulations into actions
for driving the governments energy transition and * Develop energy and climate strategies
climate action. This person focuses on translating » Align policy measures with local political priorities
e national and regional regulations into concrete * Influencing implementation through subsidy
\ local policies and projects, while aligning actions schemes, and public initiatives.
with political priorities.
Decision moments
Planning & strategic . Design phase . Construction . Operational
I I I
[ [ [
! ! !
I I I
’ [ [ . .
. . ; ; . . Visual and auditory
Frequently changing national % Spatial constralnts ' | !
+ ) .
and regional regulations. in city centre. \@' % Challenges in collaborating [ b disturbances of HPs.
with external stakeholders. !
I
I

Public opinion and
! societal resistance.
Limited subsidies and ! a Lack of internal capacity '
budgetary allocations. : = and knowledge. :
% Need for obligation I

to connect.

Barri . R | Organisational and Economic and a Knowledge and Technical
arrier categories: egulatory operational financial = awareness N



Development of a toolbox

I

Decision-maker support

framework
irrier-driven: organise around barriers, not the tools

Tailored: address the particular case of the user e

Navigate to existing solutions: up-to-date with low
maintenance

SEEDS GPT Control Panel

COMPARING FINANCIAL ASPECTS OF HEATING SYSTEMS

1 you hetp me with the deplay ROLE PHASE BARRIER
t heati stem in

Municipality Planning & Strategy Regulatory
Property ” " Financial |
Manager Design )

: Technical

Project :
Construction
Developer

Organisational

Other Operational Knowledge

Chat interface to
determine use case of
user

Recommendation engine
with use case parameters

acceleratores and ideas



Thank you !

Natan Vandeginste
natan.vandeginste@swecobelgium.be
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