Geothermal Synergy Project Closing Conference
Strategic cooperation in Geothermal Synergy: Closing conference and future framework

February 26, 2025; 12:00~14:30 online via ZOOM

Topic: Geothermal Synergy Closing Conference

Time: Feb 26, 2025 12:00 PM Warsaw (11:00 Reykjavik)

Join Zoom Meeting
https://us06web.zoom.us/j/82323471150?pwd=gLFsT7KvIg8EspZ4xMMZN5uHRrAgD5.1
Meeting ID: 823 2347 1150

Passcode: 241120

Geothermal Synergy Closing Conference

Welcome, opening remarks / Krzysztof Galos Chief State Geologist and Undersecretary of
Przywitanie, rozpoczecie spotkania 12:00 State (Ministry of Climate & Environment)
Gestur Petursson CEO Umhverfis og Orkustofnun (UOS)

General Information — GEOTHERMICA Initiative /
Informacje ogdélne — Inicjatywa GEOTHERMICA
GEOTHERMICA initiative Stephan Schreiber (Geothermica Initiative Cabinet, co-chair)
12:10
Inicjatywa GEOTHERMICA Focus Areas & Benefits for Poland / Obszary tematyczne i
korzysci dla Polski

Paul Ramsak (Geothermica Initiative Cabinet, co-chair)

Panel Discussion / Dyskusja panelowa

Chairman Grzegorz Burek (Globenergia)

Panelist:
12:40 Magdalena Wdowin (MEERI PAS, director)
' Wojciech tysik (Ministry of Climate & Environment)

Framework building: future of Baldur Petursson (UOS)
Poland-Iceland cooperation Witold Nowak (Association of Polish Cities)
Budowanie ram przysztej Stephan Schreiber (Geothermica Initiative Cabinet)
wspotpracy polsko-islandzkiej

13:20 break / przerwa

Poland's energy policies and strategies in the context of
13:35 geothermal energy / Polityki i strategie energetyczne Polski w
kontekscie energii geotermalnej

Grzegorz Burek (Globenergia)
Presentation on main activities and results of the

Geothermal Synergy Project / Prezentacja gtéwnych dziatan
i wynikow projektu

GeoSynergy Project 14:00

Projekt Synergia Geotermalna Alicja Wiktoria-Stokfosa (UOS), Magdalena Tyszer (MEERI
PAS)
Feedback from Participants / Opinie uczestnikow

Closing / Zakonczenie spotkania 14:30

* Please note that this agenda is subject to change, and any updates will be communicated
* Nalezy pamietac, ze plan spotkania moze ulec zmianie, a wszelkie aktualizacje zostang przekazane


https://secure-web.cisco.com/1GqBeJOLnBoYw5AmnWBTuB2Y_trerG1qK0lDh7-doz2Gdy-3R4zwdJ-xMzxRqeH0BDVDQBrdif9uwYUL2ELzpBWSZye5tqcAhtf9ebho7shbRdHhdRdOciOI2qNKacOW37oe3LfFT9FNGnBBrBStxs1aYKytU5FMP3PL--oP-SBMB9fUf-RhlrEL2lJ_P2dd9QlOHeNy5ogqWjKO0DAj3JcJ1gdS8cWPd9QfUbb-Ad5Xp0kcdRLGW5xWBue0OUyQ1tyUgTLYg0yNW_hs4E1Jo3mNr8jN23jCARznhSaL6u69aliNryyfFM52OdI4TG9Fw4X7WAZSadWdnWvnOoKD8lQ/https%3A%2F%2Fus06web.zoom.us%2Fj%2F82323471150%3Fpwd%3DqLFsT7KvIg8EspZ4xMMZN5uHRrAgD5.1

Paul Ramsak, Co-Chair GEOTHERMICA Initiative
Netherlands Enterprise Agency/RVO, Ministry of Climate Policy & Green Growth

Stephan Schreiber, Co-Chair GEOTHERMICA Initiative
Project Management Juelich/PtJ, Germany

26 February 2025
Online, Final Meeting Geothermal Synergy



About Us

* Unique collaboration of member states Public authorities

+ Focused on Geothermal

* Over ten years of solid partnership

« Thirty granted Innovation projects involving sixteen countries

« Multiple strategic joint activities to foster knowledge transfer
& accelerate geothermal deployment on national &
transnational level.



Our Role

Mission: Uniting efforts towards a sustainable world with
geothermal energy

Vision: Public collaboration for stronger geothermal energy
progress in a net-zero world



History



GEOTHERMICA Calls

projects funded in total of funding
. 1st 11 countries

Total project cost: nd- i
. 2hd: "/ countries
. 3rd: 12 countries

Total funding:



GEOTHERMICA Joint Activities

1. Activities focused on GEOTHERMICA member states

« Exchange on policy instruments and best practices
« Open exchange between peers — Build Trust !
- Joint strategy/vision

2. Activities for the community

« Knowledge Exchange & Strategic Agenda Setting Events to
advance Geothermal Innovation & Deployment



GEOTHERMICA Joint Activities



26 Ferbaury 2025



Focus Areas

Risk Mitigation & Policy Instruments
Cities & Regions - district heating
Storage

Superhot & EGS

Based on members' wishes and needs!



Heating & Cooling

« 25% of Europe’s demand for space heating & cooling;
« 25% in the agricultural sector (greenhouses);
5% inindustrial sectors

main use of geothermal in GEOTHERMAL WG
West & Central Europe

are
located in regions suitable
for direct use



UTES

Underground Thermal Energy Storage

 Vision for 2050: UTES supplies more than
10% of Europe’s demand for space
heating , mainly for district heating

 50% of the European energy demand is
for heating

- Bridging the winter peak is essential
« Scale of subsurface needed

GEOTHERMAL IWG



Untapped potential for geothermal in many countries
Need for national deployment and to modernise existing heating systems

Call for increased collaboration & knowledge exchange among member
states

Importance of collaborative efforts to unlock the full potential of
geothermal resources

Learn from peers & share experiences

Jointly build & Influence policies



*Six countries are active members

*Thirteen countries have expressed
interest in joining

*Iceland - Orkustofnun leads the

Initiative with the assistance of three
co-chairs;

«Germany-PtJ
* Netherlands-RVO
- United States-DoE

Romania

Scotland



Exchange on policy instruments & developments:

* Build a common understanding and provide support for the creation of effective policy
frameworks.

Sharing national risk mitigation strategies:
« exchange of best practices and approaches to risk mitigation among public authorities.

Raise the visibility of national needs & barriers
Peer-to-peer knowledge exchange between public authorities
Focus Areas - e.g. cities and regions — geothermal cooperation for municipalities

Joint innovation calls:
« Influencing joint calls with national and regional needs
« Accelerate innovation



Paul Ramsak, Co-Chair GEOTHERMICA Initiative
Netherlands Enterprise Agency/RVO, Ministry of Climate Policy & Green Growth

Stephan Schreiber, Co-Chair GEOTHERMICA Initiative
Project Management Juelich/PtJ, Germany

26 February 2025
Online, Final Meeting Geothermal Synergy



Geothermal Synergy: Iceland — Poland Knowledge Exchange

PROJECT CLOSING CONFERENCE

Panel Discussions
Lessons from the past — for the future

Baldur Petursson
Environment and Energy Agency

Iceland 26/02/2025



LN

Orkustofnun is a
Donor Program
Partner (DPP)

for Renewable
energy in several
countries

Successful and
ongoing geothermal
projects under the
EEA grants

2014 - 2021




Presidents and ministers participated in the presentation of
a new EEA Grants programme on Climate, Environment and Energy 2014-2021
in Poland in March 2020

LN



Constructive cooperation in 2009-2014, on projects and several meetings in
Poland and Iceland — was a base for the program 2014-2021

e
Successfu\ outcom

LN



Competitiveness of the Geothermal Sector
Success of Geothermal District Heating is based on 8 Key Factors

8 Key Elements of Success in the Geothermal
Sector and District Heating

. Authorities and regulation,

. Geothermal resources,

. Scientific & technical factors,
. Education & human factors,

. Access to capital,

O G b ON -

. Infrastructure and access to
markets, sectors and other
clusters,

7. Access to international
markets and services,

8. The company, management,
expertise & industry, clusters
assessment

In cooperation with international and domestic
experts, on geothermal resources, finance, legal,
management and other expertise.

LN




Tralnlng activities in Poland, 2022 & 2023

127 regular participants

2 workshop days in each round

1 day technical study visit in each round

20 lecturers, 5 guest presentations

6 geothermal facilities visited

14 specialists, representatives of local governments
involved in technical visits in 2022 and 2023
Manual, Information materials

LN

Photos: KeyGeothermal archives



cipants from
1 day of seminars, workshops and match-making
2 days of site visits to geothermal facilities
over 120 participants in workshops and match-making
6 presentations by the representatives of Icelandic
ministries and the Embassy of Poland to Iceland
15 geothermal installations and facilities visited

_ S&lgg visits in Iceland, 2022 & 2023

LN
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Chochotéw, 2022 Expert study visits in selected
localities prospective for geothermal
development in Poland 2022
Konin, Chochotow

4 towns

20 days of visits

30 participants from different localities

10 geothermal systems and facilities visited

8 other municipal systems and facilities visited

Konin,
2022




LN

Koluszki,
2023

Expert study visits in selected
localities prospective for
geothermal development

in Poland 2023, Koluszki, Koto

- 4 towns
- 20 days of visits
- 30 participants from different localities

10 geothermal systems and facilities visited

- 8 other municipal systems and facilities visited

Koto, 2023




Some Geothermal Priorities and lessons learned

Poland and Iceland have been actively collaborating to harness geothermal energy, leveraging Iceland's
extensive experience to develop Poland's geothermal potential. To further enhance this partnership, the
following priorities are recommended:

1. Knowledge Transfer and Capacity Building: Continue and expand initiatives like the KeyGeothermal
Project, which focus on training Polish stakeholders through workshops, study visits, and expert
consultations. This approach equips Polish professionals with the necessary skills to implement
geothermal technologies effectively.

2. Policy and Regulatory Framework Development: Utilize Iceland's insights to assist Poland in creating
supportive policies and regulations that facilitate geothermal project development. This includes
streamlining permitting processes, offering incentives, and engaging the public to foster a conducive
environment for geothermal energy. Also cutting down bureaucracy and paperwork including in
accounting in domestic and international funds.

3. Joint Research and Innovation Projects: Encourage collaborative research to address technical
challenges and innovate in geothermal energy utilization. Participation in international initiatives like the
GEOTHERMICA Initiative can provide a platform for such cooperation.

4. Development of Geothermal District Heating Systems: Focus on designing and implementing more
geothermal district heating projects in Poland, drawing from Iceland's successful models. This can
significantly reduce Poland's reliance on coal for heating, thereby improving, energy security, air quality

@d@nd{g@ducing carbon emissions.




Some Geothermal Priorities and lessons learned

Poland and Iceland have been actively collaborating to harness geothermal energy, leveraging Iceland's extensive
experience to develop Poland's geothermal potential. To further enhance this partnership, the following priorities
are recommended:

5. Public Awareness and Community Engagement: Implement educational campaigns to inform the Polish
public about the benefits of geothermal energy. Engaging communities can build support for geothermal projects
and encourage local participation.

6. Financial Mechanisms and Investment Facilitation: Develop funding programs and attract investments to
support geothermal projects. This includes utilizing mechanisms like the EEA Grants and exploring public-private
partnerships to finance geothermal initiatives.

7. Support Geothermal Clusters and Resources Parks that foster innovation and job creation

8. Financial Support
» Provide risk loans - for exploration drilling to lower the risk barriers for GeoDH operation
« Assist homeowners in transitioning to geothermal heating systems.
» Offer funding for the development of geothermal heating infrastructure.

By concentrating on these priorities, Poland and Iceland can strengthen their geothermal cooperation,
promoting sustainable energy development and contributing to climate change mitigation.

LN
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Thank you for your attention!

Baldur Petursson
Environment and Energy Agency, Iceland

Baldur.Petursson@uos.is

Together we work for green, competitive and inclusive Europe




Geothermal Synergy: Iceland — Poland Knowledge Exchange

Closing Conference

Poland's energy policies and strategies
in the context of geothermal energy

Geotermia w Politykach Energetycznych Polski

Grzegorz Burek

Globenergia 26/02/2025



Geotermia - kluczowe dokumenty w Polsce
Geothermal Energy — Key Documents in Poland

LN




Geotermia - kluczowe dokumenty w Polsce
Geothermal Energy — key documents in Poland

e Krajowy Plan na rzecz Energii i Klimatu (KPEiK) — 2021-2030

e Polityka Energetyczna Polski do 2040 r. (PEP2040)

e Wieloletni Program Rozwoju Wykorzystania Zasoboéw Geotermalnych
w Polsce (2022-2040)

e Strategia dla cieptownictwa do 2030 r. z perspektywg do 2040

e National Energy and Climate Plan (NECP) — 2021-2030

e Poland’s Energy Policy Until 2040 (PEP2040)

e Long-term Program for the Development of Geothermal Resource
Utilization in Poland (2022-2040)

e Heating sector strategy until 2030 with a perspective Until 2040

LN




Przemiany w cieptownictwie
Transformations in the district heating sector

e Przepisy prawne i strategie zwigzane z politykg klimatyczng
e Ceny paliw i bezpieczenstwo energetyczne

e Postep technologiczny

e Opinia publiczna

e Legal regulations and climate policy strategies
e Fuel prices and energy security

e Technological progress

e Public opinion

LN




Krajowy Planu w dziedzinie Energii i Klimatu do 2030 (aKPEIK)
National Energy and Climate Plan by 2030 (NECP)

LN

e Strategiczny dokument opracowywany przez panstwa UE,
zawiera zatozenia do osiggniecie unijnych celéw klimatyczno-
energetycznych

e Krajowy plan na rzecz energii i klimatu na lata 2021-2030 przekazano
do UE w 2019 roku, aktualizacje przekazano do konsultacji publicznych w
pazdzierniku 2024 r. a prognoze oddziatywania na srodowisko w lutym
2025r.

e A strategic document developed by EU member states,includes
assumptions for achieving the EU's climate and energy goals.

e The National Energy and Climate Plan for 2021-2030 was submitted to
the EU in 2019, its update was submitted for public consultation in
October 2024, and the environmental impact assessment in February
2025




Krajowy Planu w dziedzinie Energii i Klimatu do 2030 (aKPEIK)
National Energy and Climate Plan by 2030 (NECP)

LN

e Obnizenie emisyjnosci, dekarbonizacja systemow cieptowniczych

Geotermia w modernizaciji i transformacji systeméw cieptowniczych ->
udziat OZE w cieptownictwie 2040: 62,6%

Poprawa efektywnosci energetycznej (dyrektywa EED) Geotermia
wktadem w efektywnos¢ energetyczng i przyktadem definicji energii
pierwotnej

Badania naukowe, innowacje i konkurencyjnos¢, rozwoj technologii
wytwarzania energii ze zrodet geotermalnych, zwiekszenie miejsc pracy

Reducing emissions and Decarbonizing Heating Systems,
Geothermal energy in the modernization and transformation of district
heating hystems -> Share of RES in D.H. by 2040: 62.6%

Improving Energy Efficiency (EED Directive) Geothermal energy as a
contribution to energy efficiency and an example of primary energy
definition

Scientific research, innovation, and competitiveness Development of
technologies for energy production from geothermal sources, job creation
and economic growth




Krajowy Planu w dziedzinie Energii i Klimatu do 2030 (aKPEIK)
National Energy and Climate Plan by 2030 (NECP)

District heating production by fuel type

Waste Heat
Hydrogen

Heat Pumps
Electrode Boilers)
Waste

Solar Collectors
Geothermal Energy
Biogas

Biomass

Oil

Natural Gas

Coal

Total
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Prognoza oddziatywania na srodowisko projektu KPEiK
Environmental Impact Assessment of the NECP Project

Korzysci wynikajgce z rozwoju geotermii

Redukcja emisji gazow cieplarnianych
Poprawa jakosci powietrza

Wzrost bezpieczenstwa energetycznego
Wsparcie dla lokalnych spotecznosci —
nowe miejsca pracy w sektorze OZE

Benefits of Geothermal Development

Reduction of Greenhouse Gas Emissions
Improvement of Air Quality

Increase in Energy Security

Support for Local Communities — New
Jobs in the Renewable Energy Sector

LN

Potencjalne zagrozenia Srodowiskowe

Ryzyko zanieczyszczenia wod gruntowych
Degradacja srodowiska wodnego - wody
geotermalne o wysokiej mineralizacji
Zjawiska mikrosejsmiczne

Wptyw na lokalne ekosystemy

Risk of groundwater contamination

Degradation of the aquatic environment —
highly mineralized geothermal waters
Microseismic phenomena

Impact on local ecosystems




Wieloletni Program Rozwoju Wykorzystania Zasobow Geotermalnych w Polsce
Multi-year Program for the Development of the use of Geothermal Resources in

Poland
Cele

e \Wykorzystanie zasobdw geotermii w przedziatach do 45°C, powyzej 45°C

e \Wykorzystanie wysokotemperaturowych zasobow energii geotermalnej
powyzej 100°C (systemy binarne, HDR, EGS)

e \Wykorzystanie wod podziemnych, odpadowych

e Rozwdj technologii Gtebokich Otworowych Wymiennikow Ciepta.

e Innowacyjne technologie magazynowania ciepta w gérotworze

e Program ubezpieczenia od ryzyka w projektach geotermalnych

e \Wsparcie legislacyjne

Goals

e Utilization of geothermal resources in ranges up to 45°C, above 45°C

e Utilization of high-temperature geothermal resources above 100°C (binary
systems, HDR, EGS)

Use of groundwater and wastewater

Development of deep borehole heat exchanger technology

Innovative heat storage technologies in rock formations

Insurance program for risk mitigation in geothermal projects

Legislative support

LN




Wieloletni Program Rozwoju Wykorzystania Zasobow Geotermalnych w Polsce
Multi-year Program for the Development of the use of Geothermal Resources in

Poland

LN

Wytyczne dotyczace wykorzystania wéd geotermalnych

e systematyczne/coroczne gromadzenie danych

e wykonanie 78 otworow badawczych do 2040 roku (34 do do 2027)

e docelowo 78 instalacji geotermalnych o mocy 290MW (9 949,6 TJ)

e limit 4 letni wykonania inwestycji (po etapie badawczym)

e podziat: JST badania, przedsiebiorca inwestycje

e system ubezpieczen odwiertow i 0 stawka eksploatacyjna

Goals

e systematic/annual data collection

e drilling of 78 exploratory wells by 2040 (34 by 2027)

e target of 78 geothermal installations with a capacity of 290 MW (9,949.6
TJ)

e 4-year investment completion limit (after the exploratory stage)

e division: local government for research, businesses for investments

e well insurance system and zero exploitation fee




Wieloletni Program Rozwoju Wykorzystania Zasobow Geotermalnych w Polsce
Multi-year Program for the Development of the use of Geothermal Resources in
Poland

Grants - Loans Insurance, Public-Private Partnership

Financial Support for Geothermal Projects Based on Market Maturity

LN




Polityka energetyczna Polski do 2040 roku
Poland's Energy Policy until 2040

LN

Polityka energetyczna Polski do 2040 r. (PEP2040) wyznacza ramy
transformacji energetycznej w Polsce

Stanowi o doborze technologii stuzgcych budowie niskoemisyjnego
systemu energetycznego

Dotyczy zwiekszenia wykorzystania technologii OZE w wytwarzaniu
ciepta

Dokument przyjety 2 lutego 2021

Poland's Energy Policy Until 2040 (PEP2040) sets the framework for
Poland's energy transition

Defines the selection of technologies for building a low-emission energy
system

Focuses on increasing the use of renewable energy technologies in heat
production

Document adopted on February 2, 2021




Polityka energetyczna Polski do 2040 roku
Poland's Energy Policy until 2040

LN

e Geotermia w kontekscie cieptownictwa systemowego
Rozwdj cieptownictwa opartego na OZE, w tym geotermii, integracja sieci
z geotermig, wdrazanie inteligentnych sieci cieptowniczych
e Geotermia w kontekscie systeméw hybrydowych
Hybrydowe systemy grzewcze tgczgce geotermie z innymi OZE
e Geotermia w kontekscie bezpieczenstwa energetycznego
Geotermia jako element dywersyfikacji zrodet energii

e Geothermal energy in the context of district heating
Development of RES-based district heating, including geothermal energy,
integration with geothermal energy, implementation of smart district
heating networks

e Geothermal energy in the context of hybrid systems
Hybrid heating systems combining geothermal energy with other RES

e Geothermal energy in the context of energy security
Diversification of energy sources and utilization of local resources




W oczekiwaniu na strategie dla cieptownictwa do 2030r.
Waiting for the heating sector strategy until 2030

e Strategia 2030 ma na celu wyznaczenie kierunkéw transformacji polskiego sektora
cieptowniczego w kierunku niskoemisyjnym i zrownowazonym.

e Prace nad dokumentem trwajg — strategia nie zostata jeszcze zatwierdzona.

e Konsultacje publiczne objety szerokie grono interesariuszy.

e The 2030 strategy aims to set the directions for the transformation of the Polish heating
sector towards low-emission and sustainable development.

e \Work on the document is ongoing — the strategy has not yet been approved.

e Public consultations included a wide range of stakeholders.

LN




Geotermia - kluczowe dokumenty w Polsce
Geothermal Energy — Key Documents in Poland

LN




Geothermal Synergy: Iceland — Poland Knowledge Exchange

Closing Conference

Dziekuje za uwage! Thank you for your attention!

Grzegorz Burek
redaktor naczelny, editor-in-chief
Globenergia
g.burek@globenergia.pl
www.globenergia.pl

Grzegorz Burek

Globenergia 26/02/2025
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Geothermal Policies, Legislation and Regulations

Iceland

Geothermal Synergy: Iceland Poland Knowledge
Exchange Initiative

Final Online Meeting




Network & Services

Our Services
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Network & Services

Our Network — Geothermal Projects

/ Technical experts / Developers: / Law firms:

Engineering Power First tier
firms generation local law firms

Geoscience District Access to specific

firms heating expertise in areas
such as

Investment
Arbitration and
Other Commercial

Economists ) Arbitration
direct uses




Transactions

Infrastructure Projects

Icelandic Ministry of
the Environment,

Energy and Climate

World Bank Group, in association with
the Ministry of Energy in Bulgaria and
Council of the European Union for
support by the EU Recovery and
Resilience Facility
Legal, Regulatory and Institutional
Review of Bulgaria's Geothermal Sector.

Tiirkiye Kalkinma Bankasi
(Development Bank
of Turkey) -~
Creating a Risk Sharing
Mechanism (RSM) for
resource validation.

Preparation of wind

energy legislation in

Iceland.

World Bank Group
Advisory on Geothermal
Regulation Best Practices

in Honduras.

Office Djiboutien de
Développement de I‘Energie
Géothermique (ODDEG)
Creating a Regulatory
Framework for the research
and development of
Geothermal Energy in Djibouti.

Ministry for Foreign Affairs of Iceland with World
Bank/ESMAP as Implementing Agency
Legal, Regulatory and Institutional Review of

Kazakhstan’s Geothermal Sector.

1
I
1
1
1
1
1
i
1
1

Reykjavik Energy
Invest
The potential
utilization of
hydro-energy
resources in
Nepal.

Reykjavik Energy Invest
Privatisation of PNOC EDC
> sale of Philippines
" government’s 60% stake
in PNOC-EDC to a
consortium led by First Gen.

United Nations Development Programme - Bureau Géologique des
Comores — Direction Générale de I'Energie, des Mines et de I'Eau
Legal and regulatory framework for research and development
of renewable energy resources in the Comoros.



Transactions

Infrastructure Projects

World Bank Group in
association with the Energy
Sector Managment
Assistance Program (ESMAP),
in coordination with the
German international
cooperation agency (G12)
Regulatory Review and
Recommendations for

GEORG Geothermal
Research Cluster
Krafla Magma Testbed. Eurométropole area,

European Climate, Infrastructure and
Environment Executive Agency (CINEA)
Project WHISPER, energy transition
project funded by Horizon Europe.

Eurometropole
de Strasbourg
Exploitation of
geothermal energy in
the Strasbourg

prospective study and
medium- and long-
term strategic
planning.

Corbetti Geothermal, including Reykjavik Geothermal,

Arctic Green Energy
Advising Arctic Green Energy in
discussions with local geothermal district
heating operators, operators of
geothermal plants and energy
companies, including in Croatia and
Poland.

Iceland Ministry of
Foreign Affairs / UN
Sustainable
Development Fund
Identification of

Reykjavik Energy Invest
Advising Reykjavik Energy Invest in its
intentions to cooperate with Masdar fund,
a subsidiary of the sovereign Mubadala
Fund, in order to harness geothermal
resources in Abu Dhabi.

Arctic Green Energy
Advising AGE in various
corporate and financing
matters in Singapore and

China

World Bank
Identification of barriers
for geothermal development
in Indonesia.

opportunities for using
geothermal reservoirs
for tea drying in Kenya.

Geothermal District Use

in El Salvador. InfraCo and Meridiam Infrastructure Africa Fund

Corporate and energy advisory to Corbetti Geothermal
and shareholders.




National Policy

Licensing and
Regulatory
Authority

Cascaded
Use

Definition

Ownership

Permits
and Licences

Environmental
Obligations

/ Key Issues to be Dealt with in the Regulatory Framework

Sustainable
Use

Fees and
royalties

Support
Mechanism/Risk
Mitigation

Access to
Resource

Access to data

De-
Commissioning




Importance of state policy
/ Most countries which are successfully developing their geothermal resources, have established and

followed a clear and realistic policy relating to the harnessing of geothermal resources

/ Policies need to consider both the short-term and long-term goals of the government in respect of
exploration and exploitation of resources

/ Policies should include the anticipated volume of production as well and potentially also the general
location of such production

/ In order to establish meaningful policies, it is critical to understand the country‘s potential resources, as
well as the success or failure of existing projects

/' Therefore, the collection of data and the creation of a ,,geothermal atlas” is an important aspect of
establishing and maintaining a viable state policy on the use of geothermal reservoirs

/ Policies need to take into account environmental issues and the potential impact on communities and
municipalities



Definition of resource

/ Act on the survey and utilisation of ground resources, no. 57/1998

/ Article 1 “This Act covers resources in the ground, at the bottom of rivers and lakes and at
the bottom of the sea within netting limits. The Act also covers surveys of hydropower for
the generation of electricity. The term resource in this Act applies to any element,
compound and energy that can be extracted from the earth, whether in solid, liquid or
gaseous form, regardless of the temperature at which they may be found.”

/ Article 2 “Geothermal energy in this Act means, on the one hand, reserves of energy in
the bedrock, and, on the other hand, a constant flow of heat from within the earth, which
does not constitute groundwater.”



Ownership of resource

/ Act on the survey and utilisation of ground resources, no.
57/1998

Article 3 “To private land is attached ownership of resources in
the ground, while on public land resources in the ground are the

property of the State of Iceland, unless other persons can prove
their right of ownership.”



Access to land

/ Inlceland, land interests are generally acquired through agreement with the relevant
landowners or, alternatively, an expropriation decision reflecting a landowner’s obligation
to grant access to their property and entitlement to fair compensation.

/' The conditions for expropriation are set out in the Constitution of Iceland, which states that
expropriation can only be carried out if

/(a) the expropriation is required by public interest,
/ (b) there is a clear legal basis for the expropriation, and
/ (c) the landowner is fully compensated for the expropriation.

/' According to the Icelandic Act on Natural Resources, the direct terms of the agreements are
not regulated and there are no legal obligations for decommissioning at the end of the term.



Permitting

/ Permitting framework - Survey and prospecting
/ Permitting framework — Utilisation of resources

/ Own use

* Article 10: “Notwithstanding the provisions of Articles 6 and 7, a landowner may, without permission, utilise geothermal energy on
his or her private land for household and agricultural use, including for greenhouse cultivation, industry and cottage industry, up to
3.5 MW based on the heat extracted from the ground within private land. [...] Permission to utilise geothermal energy for the
generation of electricity is subject to the provisions of the Electricity Act. “

/ Duration of licenses:
* Exploration: Maximum duration not provided in the law. General duration of 1-15 years.
* Exploitation: Up to 65 years.

* Power plant: The maximum duration of a power plant license is not limited by law. We note however
that a power plant license expires 10 years following its date of issue if the license holder has not begun
development at that time and 15 years after the date of the issue if a power plant has been constructed
but not commenced operating.



Institutional framework

* The utilisation of geothermal resources in Iceland in subject to a licenses from
the National Environmental and Energy Authority (NEA) , whether it involves
utilisation on private land or public land. A utilisation license allows the license
holder to extract and use the resource in question during the term of the
license to the extant and on the terms laid down in the Natural Resource Act.

* Ministry of the Environment, Energy and Climate.

* The Environmental and Natural Resources Board of Appeal.



Risk mitigation - incentives

/ The Energy Fund allocates yearly grants to energy projects, in accordance with the
government’s priorities on energy transition. There is an application process,
followed by a review of all applications by a committee.

/ The National Energy Fund grants loans to smaller municipalities and individuals for
geothermal drilling as well as grants to individuals and companies to switch from
subsidised electricity to geothermal heating. The fund generally pays out grants at
the end of projects..

/A grant from the Energy Fund can amount to a maximum of one third of the total
cost of a project and are part of the governments action plan in climate matters
and energy exchange.



CONTACT US

REYKJAVIK

Katrinartin 2

19 Floor

105 Reykjavik

Iceland

Tel: +354 550 0500

Fax:+354 550 0505

Acc: accounting@bbafjeldco.is

Legal services: bbafjeldco@bbafjeldco.is
Applications: umsokn@bbafjeldco.is

LILLE

14 rue du Vieux Faubourg

59800 Lille

France

Tel + 33 (0) 76823 0808

E-mail: antoine@bbafjeldco.is
Applications: antoine@bbafjeldco.is
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Beata Kepinska — project leader 26/02/2025
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X2 Project Partners Mineral & Energy Economy Research Institute PAS | Umhverfis og Orkustofnun

* Realization period 18.07.2024 - 28.02.2025
% Budget ~ 563 000 PLN
+ Project Operator
A pre-defined project, the EEA-NFM Bilateral Cooperation Fund

o
%

*

Project basis

» The so-far cooperation of teams from Poland and Iceland (e.g.,: trainings at UNU GTP, RES
School Akureyri; EEA / NFM projects, 2016 — 2025)

- Recommendations and proposals from former Project teams, stakeholders, as well as

GEOTHERMICA Initiative to take the cooperation to a higher level and extend its
international scope

keygeothermal.pl/geosynerqgy/
D{ﬂj Ny Y9 plig ynergy




* Project objectives

« Strengthening bilateral professional, economic and social ties between institutions and
individuals from Iceland and Poland

- Rapid exchange of specialist knowledge on geothermal heating between Iceland and Poland

- Deepening knowledge on successful policies supporting the development of geothermal
energy use in Iceland in order to support Poland in developing such policies and strategies

- Initiating contacts and cooperation within the GEOTHERMICA Initiative

LI




+ Target groups

Representatives of main stakeholders involved in various ways in the geothermal sector in
Poland and Iceland (decision makers, funding entities, local authorities, public support
beneficiaries, science—research sector, investors, other)

< Main activities

—

. Online events

N

. Study tour to Iceland

w

Policy development and framework enhancement for geothermal energy
Strategic cooperation and future planning (next EEA FM/NFM grants, GEOTHERMICA Initiative)

Project conclusion and reporting

o O &

. Information and communication

~

Project management

il




LI

Main Project activities, 2024 — 2025




Geothermal Synergy Webinar,
December 10, 2024

About 100 participants from Poland, Iceland, and some
other European countries to explore the transformative
potential of geothermal energy and collaboration
opportunities

The event consisted of 3 main parts:
- Project Launch Meeting,

- Webinar on Geothermal basics, Iceland’s experience,
and Polish examples for stakeholders,

- Panel discussion.

LI




Geothermal Synergy Webinar, December 10, 2024

- Knowledge exchange
- Policy development

- Participants addressed strategies to strengthen
bilateral cooperation between Poland and
Iceland

- The webinar concluded with a forward-looking
perspective on the next steps for collaboration.

LI




GeoThermal Bridge Initiative — 28-30 January, Oradea (Romania)

LI



GeoThermal Bridge Initiative — 28-30 January, Oradea (Romania)

LI



Study tour to Iceland | 10-14 February 2025

- Meeting at Groska Innovation Hub

LI



Study tour to Iceland | 10-14 February 2025

- Visit to Mosfellsbaer geothermal greenhouse — Lambhagi

LI



Study tour to Iceland | 10-14 February 2025

- Veitur District Heating System

LI



Study tour to Iceland | 10-14 February 2025

- Meeting with Orkuveita

- Meeting with new Environment and Energy
Agency UOS

LI




Study tour to Iceland | 10-14 February 2025

- Geothermal Park ON — Industrial and Innovation Park

LI



Study tour to Iceland | 10-14 February 2025

- Selfossveitur — Selfoss District Heating

LI



Study tour to Iceland | 10-14 February 2025

- Networking and coffee at Vinstofan

- Fridheimar greenhouse system in Fluoir

LI




Summary

As a result of the project implementation, framework directions and ways of further cooperation were
proposed, aimed at deepening the Icelandic-Polish relations and wider international collaboration:
1. Joint strategies and policies for cooperation between ministries — Geothermica Initiative
. Strengthening cooperation and knowledge exchange between Poland and Iceland
. Determining directions for technological development based on the experiences of partners
. Some key topics of common interest for Iceland, Poland, GEOTHERMICA member states
(e.g., geothermal district heating systems — cities and regions; strategies and policies, underground energy
storage)
2. Good practices and innovative ideas in the geothermal sector

Analysis of proven solutions in geothermal energy
Exchange of experiences in the effective management of geothermal resources / space heating, other

3. Continuation and deepening of training specialist manpower for geothermal sector (international
scope), deepening cooperation and knowledge - new partners and stakeholders (,,KeyGeothermal 2”)

LI




Thank you for your attention!

Magdalena Tyszer Alicja Wiktoria Stoktosa
MEERI PAS UOS
mtyszer@meeri.pl aws@georg.cluster.is
www.min-pan.krakow.pl WWW.UO0S.is (works in progress)

and UOS + MEERI PAS teams

Together we work for green, competitive and inclusive Europe

LI


mailto:aws@georg.cluster
http://www.uos.is/
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