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Name ‘ Description

ADEME French Environment and Energy Management Agency

AFD French Development Agency

ARGeo African Rift Geothermal Development Facility

ART Alternative Risk Transfer concept

BFE Swiss Federal Office of Energy

BGR German Federal Institute for Geosciences and Natural Resources

BMUV German Federal Ministry for the Environment, Nature Conservation,
Nuclear Safety and Consumer Protection, formerly: BMU

BMZ German Federal Ministry for Economic Cooperation and
Development

Bond A bond is a special form of loan. The main difference to a loan is that
a bond is usually tradable. The ownership of this instrument can be
transferred in a secondary market (i.e. can be bought, for example
from the state and sold to others for a price determined in the
secondary market). Special forms of bonds are social or green
bonds. A green bond is a bond that is specifically earmarked to raise
money for climate and environmental projects.

CAPEX Capital expenditure. Funds used by a project developer for assets
such as property, plants, buildings, technology, or equipment. This
can for example be drilling costs to build a well.

CF Cohesion Fund

CIF Climate Investment Funds

CIP Copenhagen Infrastructure Partners

Community Community funding is a financing method where funding is raised

funding from the public, meaning that the funding is delivered by the
community. Community funding is the umbrella for alternative
finance methods for community projects.

Community Private individuals (or sometimes also small businesses) who, in the

investors context of sustainable and responsible investing, participate in the
financing of a project, with small contributions to crowdfunding or
direct lending campaigns, usually in the order of magnitude of a few
hundred or a few thousand Euros. Other terms for community
investors are retail investors, crowd investors, or non-professional
investors.

Crowdfunding Crowdfunding is the most common form of community funding
where funds are raised directly from the community without going
through a bank in return for a set interest rate (loan), dividends
(equity), or rewards (reward-based).

CTF Clean Technology Fund
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Debt / Loan Debt is capital that is given in the form of a loan for which an interest
rate must be paid. The main amount has to be repaid after a certain
time. Community funding method examples of debt financing are
crowdfunding (loans) or direct lending.

DEW Deutsche ErdWarme GmbH

DFID English Department for International Development

Direct lending

Direct lending is lending by a financial intermediary without a
banking license that attracts funding and uses this funding to give
out loans to other parties.

EAFRD European Agricultural Fund for Rural Development

EBITDA Abbreviation for earnings before interest, tax, depreciation, and
amortization. It denotes a company's profits in a particular period,
before taking away amounts for interest paid, tax paid, and the
decrease in the value of things that the company owns.’

EBN Energie Beheer Nederland (Dutch Energy Administration)

EBRD European Bank for Reconstruction and Development

ECSP European Crowdfunding Service Providers Directive

EDA Eletricidade dos Agores

EDF Electricité de France

EFSI European Fund for Strategic Investments

EGDIP European Green Deal Investment Plan) / Sustainable Europe
Investment Plan

EGEC European Geothermal Energy Council

EGRIF European Geothermal Risk Insurance Fund

EGS Enhanced or engineered geothermal system. An EGS is a man-made
geothermal reservoir in areas where hot rocks are present, but
insufficient or little natural permeability and/or fluid saturation is
found. An EGS is typically created by hydraulic or chemical
stimulation to generate or enhance permeability at reservoir depth.
EGS are sometimes also referred to as HDR (hot dry rock) or
petrothermal (as opposed to hydrothermal) systems.

EIF European Investment Fund

EMFF European Maritime and Fisheries Fund

Equity Equity, as opposed to debt, refers to the amount of capital
contributed by the owners of a company, usually in the form of
shares. By buying shares of a company, the shareholder (i.e. the
equity investor) becomes part-owner of the company and shares in
its profits and losses. A community funding method example of
equity financing is equity crowdfunding.

ERDF European Regional Development Fund

ES Electricité de Strasbourg

' https://dictionary.cambridge.org/de/worterbuch/englisch/ebitda
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ESF European Social Fund

ESIF European Structural and Investment Funds

EU European Union

FCDO Foreign, Commonwealth and Development Office of the UK

FIRST Facility for Investment in Renewable Small Transactions

GCF Green Climate Fund

GDF Geothermal Development Facility for Latin America

GEF Global Environment Facility

GGDP Global Geothermal Development Plan

GRMF Geothermal Risk Mitigation Facility for Eastern Africa

Guarantee A third party (e.g. the government) can give a guarantee, which
means they guarantee that they will repay e.g. a loan if the original
borrower cannot repay it. This provides more security to the lender
that the loan will be repaid.

IBRD International Bank for Reconstruction and Development

ICEIDA The Icelandic International Development Agency

IDA International Development Association (part of the World Bank
Group)

IDB Inter-American Development Bank

IDDP Iceland Deep Drilling Project

IFC International Finance Corporation

IGA International Geothermal Association

Kfw German state-owned investment and development bank, formerly
Kreditanstalt fur Wiederaufbau (Credit Institute for Reconstruction)

MAS Managing Authorities (e.g. of the ESIF)

NEFCO Nordic Environment Finance Corporation

OR Orkuveita Reykjavikur (Reykjavik Energy)

PPP Public-private partnership. A PPP is a co-operation between the
public and private sector (i.e. governmental entities and businesses)
to develop a project or to provide services. PPPs are frequently used
for infrastructure projects.

R&D Research and Development

SIDA Swedish International Development Cooperation Agency

SREP Scaling up Renewable Energy Program

SWM Stadtwerke Munchen GmbH, Utility company of Munich in Germany

SZETAV District Heating Company of Szeged

TKB / TSKB Development Bank of Turkey / Industrial Development Bank of
Turkey

TNO The Netherlands Organization for Applied Research
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Deep geothermal energy boasts a huge potential to supply sustainable, low-carbon, and
decentralised baseload energy for electricity, heating, and cooling purposes. To realise
this potential, a multitude of projects needs to get to the drilling stage and beyond. Given
the actual market maturity in most of Europe, this will only happen if the exploration risk
as the main challenge for project development is addressed by appropriate mechanisms.

De-risking geothermal can reduce the cost of capital for project developers and encourage
more positive investment decisions. Especially when a financial participation of the public
is intended, mechanisms to reduce the resource risk exposure of community investors
need to be in place.

Against this background, CROWDTHERMAL's Work Package 3 has developed a conceptual
framework for an exploration risk mitigation scheme that can complement alternative
financing solutions like crowdfunding for deep geothermal projects. The framework
unites project financing and risk mitigation components. It is designed to tackle many of
the financial barriers of the market and to facilitate a financial engagement of the public
in deep geothermal projects. Once implemented, it can act as an important incentive to
stimulate geothermal market development in Europe.

Obviously, the largest challenge for initiatives like the CROWDTHERMAL Risk Mitigation
Fund is to find a financier providing the required capital. This Deliverable presents an
overview of various potential funding sources and sponsors for the proposed support
scheme. The inventory can be used to identify the most promising addressees of
subsequent information and dissemination activities in this process.

Potential financiers are presented in thematically organised tables for different public and
private investor categories. Details on any former experience with the geothermal sector,
specific investment criteria, and the strategic orientation of a market player are given.
Actors that have already demonstrated their commitment to the geothermal market in
the past are given special attention. Overall, 85 possible funding sources were identified.

A potential financier of the proposed CROWDTHERMAL Risk Mitigation Fund needs to
have the willingness and ability to provide funds to a support scheme for relatively high-
risk projects without expecting a direct return on investment. Its motivation would rather
be a return on impact: to support the market uptake of community-funded geothermal
projects in Europe with all associated benefits for the environment and for society.

In the light of the deep geothermal market status in Europe, a high involvement of public
aid-granting entities is considered important. Ideal funding sources hence include
transnational financing bodies, national governments, and public support mechanisms.
At EU level, a wide range of public financing instruments already offers funding
opportunities for renewable energy initiatives. Unlocking such funds to finance a
geothermal risk mitigation scheme would be a great chance to advance the geothermal
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sector. New strategies for de-risking renewable energy projects have emerged from the
Renewable Energy Directive recast process.

Besides public funding, results-based green financing of private financing institutions or
strategic investors can be additional sources of capital for the CROWDTHERMAL Risk
Mitigation Fund. Several oil and gas players for instance have committed to climate-
neutrality in the future and are converting their companies and business structures
accordingly. Likewise, utility companies and energy providers are increasingly attentive
towards alternative energy sources for the green energy transition. Insurance companies
are interested in geothermal as a technology that can help reduce climate change-related
claims. In individual cases, tangible experience with geothermal and/or crowdfunding
complements the strategic interest of such private market players. Political support at all
levels remains crucial, both regarding the public (co)-funding of a support mechanism and
regarding the enforcement of decarbonisation efforts so that strategic investments in
geothermal become more appealing.

From a holistic perspective, there is presently a lot of potential to gain momentum in
community investments in geothermal projects. Current energy policy imperatives and
priorities have set the stage for a multitude of funding opportunities for low-carbon
energy technologies. The new EU crowdfunding directive provides a common structure
and harmonised framework for the European alternative finance market. The
crowdfunding ecosystem has proven the legal and operational feasibility of co-funding
and risk sharing collaborations between public entities and community-funded projects.
Now is the perfect moment to assemble the pieces of the puzzle and to establish a risk
mitigation fund for geothermal crowdfunding in Europe.

Summing up, the proposed CROWDTHERMAL Risk Mitigation Framework can achieve a
significant reduction of the main economic challenges and risks that are faced by deep
geothermal project developers and community investors. It is a relevant concept, tailored
to optimally assist community-funded geothermal projects. To be able to achieve its
objectives, the support scheme first needs to be funded and established. This Deliverable
demonstrates the existence of various public and private funding options.

Finding a sponsor to implement the CROWDTHERMAL Risk Mitigation Fund can be an
important stepping stone for the geothermal market to seize the opportunities of an
unprecedentedly favourable energy policy framework and to progress on the way to meet
its potential. The present Deliverable provides the basis for dissemination and liaison
activities to pursue this mission.

CROWDTHERMAL_D.4.6 Page 9/ 51
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Despite its huge potential to supply sustainable, decentralised, and low-carbon baseload
energy for electricity, heating, and cooling, deep geothermal still plays a marginal role in
the European energy mix. The high resource risk that is typically present in the early
stages of geothermal project development makes it difficult to mobilise the required
capital for funding early exploration surveys and first drillings through traditional bank
finance.

The exploration risk - as the risk of not finding a geothermal reservoir in sufficient quality
or quantity for commercially viable exploitation - significantly contributes to the
investment reluctance and the relatively slow development of the deep geothermal
industry. Several risk mitigation facilities and insurance schemes with different regional
foci and various risk-sharing concepts have been established or are currently being
developed internationally to address this issue.

So far, however, none of the existing or envisaged schemes comprises the possibility to
combine risk mitigation and alternative financing solutions for geothermal projects. Yet,
alternative finance methods like crowdfunding can be vital elements of the funding plan
for deep geothermal projects. They can close the financing gap and reduce the amount of
equity required for early project phases. At the same time, they can improve local project
ownership and mitigate the risk of project failure due to non-acceptance.

New approaches to financing for geothermal developments also bring about new types
and scopes of risks. Community investors in geothermal projects basically face the same
exploration risk as project developers. Unless the drilling success is secured by a risk
mitigation scheme, crowd investors risk losing their investment in case of project failure.
If geothermal crowdfunding shall be applied more widely, an accompanying mechanism
is needed that can reduce the exploration risk for non-technical community investors to
a share that they can absorb.

Against this background, the main objective of CROWDTHERMAL's WP3 was the
development of a conceptual framework for a risk mitigation scheme that can
complement alternative financing solutions for geothermal projects throughout Europe.

To reach this objective, we first performed a cluster analysis in which we entered into
dialogues with various stakeholders to perform a demand analysis for geothermal risk
mitigation (Baisch and Kraml 2020). We then analysed different alternative financing
models with regard to their key advantages, potential risks, and possible mitigation
strategies (Baisch et al. 2020a/b). Based on these findings, we developed
recommendations for a risk mitigation mechanism for deep geothermal projects that
apply community funding (Baisch and Wolpert 2021).

CROWDTHERMAL_D.4.6 Page 10/ 51
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WP4 subsequently included an analysis of the economic implications of the proposed risk
mitigation mechanism (Baisch and Weimann 2021). This present Deliverable 4.6
concludes CROWDTHERMAL's tasks associated with the risk mitigation framework by
assessing potential financiers of the proposed support scheme. Finding a sponsor for the
proposed scheme is the most challenging, but also the most critical endeavour.

Having said this, now is the perfect moment to establish a risk mitigation fund for
community-funded geothermal projects. The European Green Deal for climate neutrality
by 2050 and the REPowerEU plan introduced in May 2022 to fast-track the green energy
transition have set the stage for a multitude of funding opportunities for low-carbon
energy technologies.

What is more, the new European crowdfunding regulation (ECSP) that was adopted in late
2021 is expected to boost the European crowdfunding industry in the next years. A
tailored de-risking scheme addressing the deep geothermal exploration risk for
community-based development schemes can ensure that the geothermal market will be
part of these auspicious developments.

To facilitate a better understanding of the approach and focus of the evaluation of
potential financiers, a summary of the proposed CROWDTHERMAL Risk Mitigation
Framework is given below?:

Experiences from former and current de-risking schemes led to a concept for a pan-
European, Geothermal Play Type-independent exploration risk mitigation scheme. It is
suggested to establish a CROWDTHERMAL Risk Mitigation Fund. The fund shall be a
support instrument mitigating the financial risks associated with subsurface uncertainties
of geothermal projects. It shall be applicable to public, private and PPP® deep geothermal
projects that raise a minimum of 5 % of their project CAPEX from community investors
through loan-based alternative financing methods (crowdfunding (loans), direct lending
or green bonds).

The proposed support framework includes a grant-based, co-financing component in the
form of matchfunding and a risk-sharing component in the form of loan guarantees
(Figure 1). The matchfunding shall be paid as a grant to the project developer prior to
exploration drilling. It shall match the amount of funds that can be raised from the public
(for example, if 2 Mio. € are raised through a loan from the community, the Risk Mitigation
Fund will invest an equal amount).

2 Text adapted from Baisch and Wolpert 2021
3 Public-private partnership

CROWDTHERMAL_D.4.6 Page 11/51



e o
LW DTHERMAL

CROWDTHERMAL DELIVERABLE 4.6

The loan guarantees shall mitigate both the short-term exploration risk in the drilling
phase and the long-term subsurface risks during operation®. In case an economically
viable project operation is not or no longer possible, they secure the (partial) repayment
of community investors' loans. In case it is needed, the loan guarantee amount will be
paid from an ear-marked Trust Fund. Payments from the Trust Fund will be made through
the crowdfunding platform or financial intermediary facilitating the community funding
process.

Loan Guarantee \6\ ( (@) @@ P
€
essee !'-E @ <j m
sga)ets | M
ommuni
gyo Investor:y
Matchfunding @
Proiect =1 ( ﬁ\
rojec
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Figure 1: The Proposed CROWDTHERMAL Risk Mitigation Framework (Baisch and
Wolpert 2021).

The decision over project success and failure is made on the basis of project-specific
reservoir and economic parameters. The short-term loan guarantee will step in after the
first or second well in case the actual reservoir parameters do not allow an economically
viable project (Figure 2). The threshold for the long-term loan guarantee to step in is a
negative EBITDA during operation. The proposed scheme involves small application fees
and revenue-based royalties that shall be paid back by successful projects.

4 Even though they are not the focus of the CROWDTHERMAL Risk Mitigation Framework,
operational risks like (energy) cost risks, lack or loss of clients, pricing uncertainties etc. are also
captured by the approach suggested for the long-term loan guarantee.
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Figure 2: Operating Principles of the CROWDTHERMAL Risk Mitigation Fund's Short- and
Long-Term Loan Guarantees (Baisch and Wolpert 2021).

An economic analysis (Baisch and Weimann 2021) confirmed that both community
finance as such, and each individual component of the proposed CROWDTHERMAL Risk
Mitigation Framework have a positive effect on the overall economic performance of a
deep geothermal project.

The application of the Risk Mitigation Framework can entail more positive investment
decisions and encourage more project continuations. It can help more projects become
economically feasible and can improve a project’s bankability. It has a positive effect on
the ability to repay loans and reduces the risk of insolvency and project stop. For
community investors, the framework reduces the amount of capital at risk as well as the
risk of credit default and losses, thus making geothermal a safer investment.

From a holistic perspective, the economic analysis confirmed that the proposed Risk
Mitigation Framework addresses several of the main hurdles of deep geothermal project
development and can serve the following purposes:

e Ittackles the lack of risk capital for geothermal developments

e Itencourages and facilitates public participation in geothermal community funding
e |t complements alternative financing solutions

e It protects private investors' interest

e It mitigates the exploration risk

e It makes geothermal (more) equally attractive for all Geothermal Play Types
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Obviously, to be able to achieve these objectives, the support mechanism first needs to
be financed and established. The pivotal step will be to find a sponsor so the scheme can
come to life. For this purpose, the present report presents a list of potential investors for
the proposed facility.

This Deliverable “D4.6 - Financiers’ and Investors’ Tool for Play Type Independent
Geothermal Risk Mitigation Scheme” is associated with CROWDTHERMAL's Task 4.4 and
Subtask 4.4.4 "CROWDTHERMAL Toolbox for risk-evaluation and mitigation”.

One of the objectives of Sub-Task 4.4.4 was the compilation of a list of possible financiers
for the CROWDTHERMAL risk mitigation mechanism that was developed within Work
Package 3. This Deliverable presents the context, methodology, and results of this work.

The main goal of this Deliverable is to identify potential investors for the proposed
CROWDTHERMAL Risk Mitigation Fund, so they can subsequently be informed about the
concept, purpose, and benefits of this support mechanism.
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In order to identify the most promising potential financiers for the CROWDTHERMAL Risk
Mitigation Framework, the first action task was to compile those financing institutions or
aid-granting entities that have already been actively involved in past or ongoing
geothermal risk mitigation schemes. This task partly drew upon work by Boissavy (2019)
for the Horizon 2020 GEORISK project. Similarly, a list of brokers and insurance companies
that have already been active on the geothermal exploration risk insurance market was
compiled based on GeoThermal Engineering GmbH'’s market experience.

A variety of funding opportunities was identified from Dimitrisina et al. (2021) who give
an extensive overview of public and private financing instruments that can potentially
support geothermal developments. Invaluable insights on the possibilities to combine
European funds with crowdfunding were further drawn from the work of Odorovic et al.
(2021) also containing contributions by CROWDTHERMAL partner CrowdfundingHub.

A further task was to identify possible strategic investors financially strong enough to
provide sufficient equity for geothermal project development. In a desktop research,
potential funders from the private finance market, the oil and gas, and the energy industry
were assessed. In this review, companies that are preparing for converting their portfolio
to renewable energy and companies that have already been active in geothermal
developments were considered the most promising.

As the proposed CROWDTHERMAL Risk Mitigation Framework shall be a pan-European
support scheme, the focus was generally put on European funding sources or investors
targeting the European market.

Disseminating the idea, concept, and opportunities of the CROWDTHERMAL Risk
Mitigation Framework is a key activity that has started in the beginning of the project and
is an ongoing task. In this regard, multiplicators also play an important role to improve
the visibility of the proposed support mechanism.

As part of CROWDTHERMAL's dissemination work package, several potential financing
bodies, institutions at EU and international level, and multiplicators have been provided
with information on the proposed scheme, in individual cases accompanied by an
invitation to co-operate on the further design and implementation of the framework.
Representatives of key European and international platforms like the European
Geothermal Energy Council (EGEC) and the International Geothermal Association (IGA)
were integrated through their participation in the CROWDTHERMAL Advisory Board.

The results presented in this Deliverable 4.6 can be used for further dissemination and
information activities throughout and beyond the remaining CROWDTHERMAL project
duration. Potential sponsors identified in this Deliverable can be contacted using the
information and dissemination material produced in CROWDTHERMAL's Work Package 3
and 6.
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In general, public de-risking schemes are seen as the most appropriate support structure
for juvenile markets like the deep geothermal industry in most European countries (for
details see Baisch and Kraml 2020 / Seyidov and Weimann 2020). Correspondingly, most
existing and former geothermal de-risking schemes have been launched with seed capital
from public funds (Fraser et al. 2013). Public funding is also considered the most
appropriate source of capital for the CROWDTHERMAL Risk Mitigation Fund.

Public investment can stem from:

e The European Union (e.g. EU R&D programmes, EU investment funds)

e The EU Member States (e.g. national R&D programmes, national investment funds)

e Public authorities of the Member States (e.g. national, regional, and local
governments, ministries, governmental agencies, municipalities)

e Public financing institutions (e.g. (development) banks owned by public entities).

Dimitrisina et al. (2021) give an extensive overview of European public financial
instruments that have already financed or have the potential to support the geothermal
energy market. Figure 3 depicts the targeted market maturity and the timeline of key EU
support instruments.

EU PROGRAMMES FOR LOW-CARBON INNOVATION

Pre-commercial Demonstration/ Uptake/Market readiness/ Timeline
development (R&D) Firs-of-a-kind Roll out of technology

Horizon 2020

InnovFin

Existing
tools

LIFE (including PF4EE)

Horizon Europe

Connecting Europe Facility (CEF)

Innovation Fund

Modernisation Fund

Just Transition Fund

Invest EU

Figure 3: EU funding opportunities for deep geothermal (Dimitrisina et al. 2021).
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The funds needed to feed such public support instruments can for example be generated
by a surcharge on power transmission or sales, revenues from emission trading schemes,
or taxes on fossil fuel production/import.

The European Union itself is the major provider of public funding for renewable energy in
the EU. Some of the EU support schemes are channelled through Managing Authorities
or implementing agencies. Budgets from the European Structural Investment Funds (ESIF)
for example can be disbursed through earmarked programmes or projects set up by
national or regional governments. Such regional or national programs for renewable
energy can be promising sources for funding for a geothermal risk mitigation scheme, at
least on a regional or national level.

There are also examples of joint budgets between several public institutions, like the
funding of the Dutch Geothermal Guarantee Scheme by the Dutch Ministry of Economic
Affairs and Climate Policy and the Dutch Ministry of Agriculture, Nature and Food Quality
or the agreement between the World Bank and the Turkish public development bank for
the Turkish risk mitigation scheme.

It is also possible that one aid-granting entity might be more suitable for the co-financing
component of the CROWDTHERMAL Risk Mitigation Framework while another one might
be more suitable for the risk-sharing loan guarantees. The Dutch government through the
Ministry of Economic Affairs and Climate Policy for example is experienced in providing
credit guarantees to SMEs in the framework of the BMKB-C guarantee scheme® and has
also accredited a number of crowdfunding platforms for this mechanism (for details see
Baisch et al. 2020a). Similarly, SIDA (The Swedish International Development Cooperation
Agency) offers guarantees acting as insurance for lenders in low-income countries to
encourage them to invest in small businesses in the renewable energy sector®. SIDA has
also provided a guarantee scheme for crowdfunding in Africa (Odorovic et al. 2021, p.
117). Such institutions could be potential investors for the loan guarantee component of
the CROWDTHERMAL Risk Mitigation Framework, while they might not be able or willing
to provide equity for the co-financing component of the scheme.

Besides public funding, private financing institutions, stakeholders or players on the
geothermal market could also take shares in the seed capital of the CROWDTHERMAL Risk
Mitigation Fund. PPPs between partners with differing mandates and investment criteria
have proven to be able to deliver successful blended financing solution. An example is the
co-operation of the KfW (the German government’s investment and development bank)
and the commercial bank RMB on the Facility for Investment in Renewable Small
Transactions (FIRST, Dimitrisina et al. 2021).

5> https://business.gov.nl/subsidy/bmkb/
6 https://www.sida.se/en/for-partners/private-sector/sidas-guarantee-instrument
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The crowdfunding ecosystem already boasts a whole wealth of experience regarding the
collaboration between public authorities and private crowdfunding platforms.” They
include reference cases for both co-financing and for the provision of loan guarantees,
i.e. for both components of the proposed CROWDTHERMAL Risk Mitigation Framework
(Odorovic et al. 2021).

Finally, a complete sponsorship by private sector investment sources, for example
through an energy company’s venture fund or by a reinsurance company, is also possible.

Private funding can for example stem from:

e Institutional investors (like pension funds or insurance companies)
e Commercial banks

e Financial market investors

e Private companies

The CROWDTHERMAL Risk Mitigation Framework is conceptualised to be a pan-European
support scheme, comparable to the idea of the European Geothermal Risk Insurance
Fund (EGRIF) that was brought forward by the Intelligent Energy Europe project GeoElec
(Fraser et al. 2013).

Further to the ongoing discussions on a framework for a pan-European geothermal de-
risking scheme, the European geothermal industry via EGEC is currently working on the
inclusion of geothermal risk mitigation schemes as part of the revision of the Renewable
Energy Directive (T. Garabetian, personal communication at the CROWDTHERMAL
International Conference, 07.04.20228). There is a suggestion to Member States to create
national risk mitigation frameworks to reduce the cost of capital for renewable heating
and cooling projects.

One of the proposals that is currently discussed is to establish a European fund that can
be used by Member States to (partly) finance their own national de-risking schemes. The
mechanism would work in a similar way to the European Fund for Strategic Investment
(EFSI, for more details see Table 2). The advantages would be a high leverage effect and a
high political acceptability by most countries. Such a national structure would take out
some of the barriers and complexities of a pan-European framework with large variations
in regulations, resource risks, and market maturity. For the proposed CROWDTHERMAL
Risk Mitigation Framework, it would mean that Member States could use the central EU
fund to establish a national-level CROWDTHERMAL Risk Mitigation Fund first, with the
potential for other countries to join in at a later stage.

7 https://www.linkedin.com/pulse/where-how-do-public-authorities-crowdfunding-karsten-

wenzlaff/?trackingld=0OlytMXaTRjalgne6xcUpvw%3D%3D
8 https://www.youtube.com/watch?v=g4xm5bWrQ30&t=7s
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Another future option would be to attach the proposed CROWDTHERMAL Risk Mitigation
Framework to an existing geothermal risk mitigation scheme to benefit from established
structures and to save overhead costs.
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In principle, a potential sponsor for the CROWDTHERMAL Risk Mitigation Framework can
be any entity for which investing into a risk mitigation fund for community-funded
geothermal projects is congruent with its mission and mandate. These can either be to
support renewable energies, to secure the future energy supply, or to help people and
the planet.

All public and private actors have their own characteristics when it comes to risk tolerance
and risk appetite on the one hand and expected return on investment versus return on
impact on the other hand.

In the following sections, different categories of potential sponsors are presented in the
form of thematically organised tables. The tables contain the name and country of the
potential sponsor as well as comments on aspects like the former experience with the
geothermal sector, the investment criteria, or the strategic orientation of the potential
sponsor.

The tables are arranged in the following order:

e Sponsors of existing or former geothermal de-risking schemes
e Public investment funds / Public (development) banks

e Private investment funds / Private banks

e Insurance companies

¢ Qil and gas companies

e Energy companies
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Financing bodies that have been or are actively involved in geothermal risk mitigation schemes are seen as promising potential financiers for
the CROWDTHERMAL risk mitigation mechanism. They are experienced in the topic and have demonstrated their interest and ability to (partly)
finance a geothermal risk fund. These mostly public financing institutions usually have the mandate to stimulate the development of the
geothermal market and to leverage private investments in the sector. The past and present geothermal de-risking schemes have different
regional foci and various risk-sharing concepts. Thus far, geothermal risk mitigation schemes by national and multilateral funding agencies and
banks have mainly been targeted towards Latin America or Eastern Africa. Table 1 presents the funders of existing or former geothermal risk
mitigation schemes with an emphasis on European donors.

Table 1: Sponsors of Existing or Former Geothermal De-Risking Schemes (based on Boissavy 2019, p. 63).

Number Name Country Comment
1 ADEME (French Environment and France Donor of the French public geothermal risk mitigation fund for direct use
Energy Management Agency) SAF Environnement and the French GEODEEP EGS risk mitigation fund.
2 AFD (French Development Agency) France One of the donors of the GDF (Geothermal Development Facility for Latin
America). Involved in the financing of the Olkaria project in Kenya.
3 BGR (German Federal Institute for Germany One of the donors of the ARGeo (African Rift Geothermal Development
Geosciences and Natural Resources) Facility) and the GDF (Geothermal Development Facility for Latin America).
4 BMUV (German Federal Ministry for Germany One of the donors of the former German public geothermal risk
the Environment, Nature mitigation scheme.
Conservation, Nuclear Safety and
Consumer Protection, formerly: BMU)
5 BMZ (German Federal Ministry for Germany One of the donors of the GRMF (Geothermal Risk Mitigation Facility for

Economic Cooperation and
Development)

Eastern Africa) and of the GDF (Geothermal Development Facility for Latin
America).
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6 DFID (English Department for England One of the donors of the GRMF (Geothermal Risk Mitigation Facility for

International Development) Eastern Africa), now: FCDO (Foreign, Commonwealth and Development
Office).

7 Dutch Ministry of Economic Affairs The Donors of the Dutch Geothermal Guarantee Scheme.
and Climate Policy / Dutch Ministry of | Netherlands
Agriculture, Nature and Food Quality

8 EBRD (European Bank for EU One of the donors of PLUTO (Early Stage Private Sector Geothermal
Reconstruction and Development) Development Framework for Turkey).

9 EIB (European Investment Bank) EU One of the donors of the GDF (Geothermal Development Facility for Latin
America).

10 EU Infrastructure Trust Fund EU One of the donors of the GRMF (Geothermal Risk Mitigation Facility for
Eastern Africa).

11 ICEIDA (The Icelandic International Iceland One of the donors of the ARGeo (African Rift Geothermal Development

Development Agency) Facility).

12 KfwW Germany 100 % publicly owned. Mandate to finance and support sustainable
developments in areas with relevance for the future and in areas with
market weaknesses in Germany and internationally. One of the donors of
the GRMF (Geothermal Risk Mitigation Facility for Eastern Africa), the GDF
(Geothermal Development Facility for Latin America), and the former
German public geothermal risk mitigation scheme. Involved in the ARGeo
(African Rift Geothermal Development Facility) programme and in the
financing of the Olkaria project in Kenya.

13 Munich RE Germany Large international insurance and reinsurance company. One of the

donors of the former German public geothermal risk mitigation scheme.
Formerly offered private market-based exploration risk insurance
solutions for deep geothermal in Germany, currently only offers policies
for high enthalpy multi-well projects (also see Table 4).
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14 Swissgrid (Swiss National Grid Switzerland | Financing source of the Swiss public geothermal risk coverage system
Company ) (administration is done by the Swiss Federal Office of Energy BFE).
15 The World Bank / IBRD (International | International | The IBRD is part of the World Bank Group and is often referred to as “The
Bank for Reconstruction and World Bank”. The world’s largest development bank. Global co-operation
Development) owned by 189 member countries. Provides loans, guarantees, risk
management products, and advisory services to middle-income and
creditworthy low-income countries in the mission to reduce poverty and
build shared prosperity. One of the donors of the GDF, one of the donors
of the Turkish Risk Sharing Mechanism, one of the donors of ARGeo, one
of the donors of GEOFUND for Eastern Europe / Central Asia, donor of the
Global Geothermal Development Plan / Clean Technology Fund (GGDP-
CTF). Long history of engagement around geothermal energy e.g. in
Djibouti, Ethiopia, Indonesia, Kenya and the Philippines through/with the
IDA, the IBRD, the GEF, and the CTF (compare Table 2).
16 TKB / TSKB (Development Bank of Turkey Donors of the Turkish Risk Sharing Mechanism.
Turkey / Industrial Development Bank
of Turkey)
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Various national and international institutions like public (development) banks or public investment facilities have the mission and mandate to
support the development of new technologies and green energies. In this role, they can generally take on more risk than private investor
categories. Most public financing mechanisms are designed to stimulate the development of the geothermal market and to subsequently
leverage private investments in the sector. At the European level, there is a multitude of public financing instruments that are in principle
applicable to innovative, low-carbon energy technologies like geothermal. Some of them have a restricted regional scope (e.g. Cohesion Fund,
Modernisation Fund, Just Transition Fund) and are therefore not suited for the sponsorship of the pan-European CROWDTHERMAL risk
mitigation concept. On a similar note, global multilateral climate finance mechanisms like the Climate Investment Funds (CIF) and their
subordinated Clean Technology Fund (CTF) programme are often explicitly targeted towards developing and middle-income countries. Despite
their track record in international geothermal financing, they are therefore not considered suitable financiers for a pan-European scheme. Since
they can serve as blueprints for possible legal and operational structures of similar co-operations on a European scale, they are still included in
Table 2 on public funding sources below.

Number

1

Table 2: Public Investment Funds / Public (Development) Banks.

Name
CIF (Climate Investment Funds)

Country
International

Comment
International, multilateral climate finance instrument. Established in 2008
and resourced with more than 10 billion US$, the CIF aim to unlock
investments in climate actions through large-scale, low-cost, and long-
term financing. Their existing programmes (clean technology, energy
access, climate resilience, and sustainable forests) are targeted towards
developing and middle-income countries. The Scaling up Renewable
Energy Program (SREP), that has supported geothermal developments in
countries like Armenia, Ethiopia, Kenya, Mali, or Nicaragua, is also part of
the CIF framework.

CTF (Clean Technology Fund)

International

A multi-donor trust funds under the CIF framework (see above) that has
an international track record in financing geothermal de-risking schemes.
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Financing from CTF funding windows needs to be implemented by
accredited intermediaries like development banks. The CTF has provided
contributions to the PLUTO (Early Stage Private Sector Geothermal
Development Framework for Turkey) in co-operation with the EBRD, to
the Turkish Risk Sharing Mechanism and to the Indonesian geothermal
resource risk mitigation programme in co-operation with the IBRD / World
Bank as well as to the Mexican Geothermal Financing and Risk Transfer
Facility and the Chile Geothermal Risk Mitigation Program MiRiG in co-
operation with the Inter-American Development Bank (IDB). Has also
provided grants to a geothermal project in Nicaragua.

3 EFSI (European Fund for Strategic
Investments)

EU

Launched in 2015 as a joint initiative between the EU and the EIB Group to
de-risk projects. Renewable energy is one of the top priorities. Aiming to
raise the level of investment in the EU by leveraging private investments
in riskier projects. The facility provides risk guarantees to projects and will
take first losses in case a project underperforms. Unlike traditional loans
by the EIB, the EFSI aims to take uncertainty out of economically viable
projects instead of providing direct financing. Supported projects shall
then be able to receive better condition loans. As EFSI is supposed to
finance projects with higher risk-profile, geothermal projects fit the scope
well (Dimitrisina et al. 2021). From 2022, the EFSI is part of the InvestEU
programme and its main instrument. The EFSI could be a promising
potential partner for the loan guarantee component of the
CROWDTHERMAL Risk Mitigation Framework.
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4 EGDIP (European Green Deal
Investment Plan) / Sustainable
Europe Investment Plan

EU

The main investment pillar of the EU Green Deal. According to Deep
GEOTHERMAL IWG®, “the EGDIP needs to be translated into tailored
instruments for geothermal energy and other renewable technologies that
deliver on decarbonisation objectives.” and “the EGDIP can be used to
facilitate the market uptake of geothermal energy [...] through de-risking
schemes dealing with geothermal resources across Europe.” In 2020, the
EGDIP has approved a 150 Mio. € investment in Romania to construct or
upgrade a series of district heating generation and distribution systems to
be powered by renewables, including geothermal'®. The EGDIP comprises
mechanisms like the Just Transition Fund and the InvestEU programme. It
has the potential to be a game changer for the geothermal industry and is
considered a promising potential funding source for the CROWDTHERMAL
risk mitigation mechanism.

5 EIB (European Investment Bank)
Group

EU

The main financial body of the EU, of which the EIF (see below) is also
part. Publicly owned by the EU Member States, the EIB invests in long-
term projects by providing loans. The bank also provides equity to funds,
for example dedicated to carbon reduction. From 2022 onwards, fossil
fuel projects shall not be funded anymore.

Supports renewable energy projects through facilities like the EFSI (see
above). Has co-operated with the UK-based crowdfunding platform
Funding Circle in 2016 to fund GBP 100 million in loans to SMEs

9 Deep GEOTHERMAL IWG Support Unit, Factsheet Sustainable Europe Investment Plan,
https://66b35e71-78c0-4abe-8c9¢c-c69611e77267.filesusr.com/ugd/d2a943 fd66d6998076411ea731bf4a02b848c4.pdf

10 https://europeanenergyinnovation.eu/Latest-Research/Winter-2020/S4CE-project-The-influence-of-energy-policies-on-the-development-of-geothermal-

energy-in-Europe
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originated on the platform (Odorovic et al. 2021, p.49). The EIB currently
does not fund geothermal projects in the exploration but only in the
exploitation phase, i.e. after proof of economic viability (Dimitrisina et al.
2021, p. 17). EIB is also one of the donors of the Geothermal Development
Facility Latin America (GDF).

6 EIF (European Investment Fund) EU Part of the EIB Group. Shareholders are the EIB, the EU represented by
the European Commission, and a wide range of public and private banks
and financial institutions. Specialised provider of risk finance. Its mission
is to help micro, small and medium-sized businesses to access finance.
Designs and develops venture and growth capital, guarantees and
microfinance instruments for this market segment. Several showcases of
applying guarantee instruments (e.g. credit risk guarantee for Qredits'’,
EaSI Guarantee Instrument for microfinance and social
entrepreneurship'?). The EIF guarantees are not offered directly to the
beneficiaries, but provided to financial intermediaries, like in the concept
for the loan guarantees of the CROWDTHERMAL risk mitigation
mechanism. The EIF is one of the largest implementing partners for the
InvestEU programme (see below).

7 ERDF (European Regional EU Most promising funding source from the ESIF programme (see below). Its
Development Fund) 2021-2027 aim is to “enable investments in a smarter, greener, more
connected and more social Europe that is closer to its citizens”'® which is
highly related to the focus of the proposed CROWDTHERMAL risk
mitigation mechanism for community-based geothermal (low carbon)

" https://www.eif.org/what we_do/guarantees/news/2016/efsi_cosme_gredits.htm
12 https://www.eif.org/what we do/microfinance/easi/easi-guarantee-instrument/index.htm
13 https://ec.europa.eu/regional_policy/en/funding/erdf/
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developments. National and regional authorities in the Member States
choose which projects to finance.

8 ESIF (European Structural and EU Jointly managed by the European Commission and the EU Member States,
Investment Funds) the five ESIFs channel more than half of the overall EU funding.
Supporting the low-carbon industry is one of the focus areas of the ESIFs.
The ESIFs consist of: the European regional development fund ERDF, the
European social fund ESF, the Cohesion fund CF, the European
agricultural fund for rural development EAFRD, and the European
maritime and fisheries fund EMFF. The ESIFs are channelled via Managing
Authorities (MAs) like national or regional governments. The ESIFs work
with grants and financial instruments like equity, loans or guarantees.
Each Member State prepares an agreement setting out how the funds will
be used during the current funding period and manages the funds
themselves. Odorovic et al. (2021) see the MAs that implement ESIF
investments to play an important role in the crowdfunding ecosystem.
The report gives recommendations on how the crowdfunding industry
could effectively be leveraged by ESIF financing to advance EU policy
priorities. It demonstrates the legal feasibility to combine ESIF money with
crowdfunding and gives guidance on the operational structures for
various collaboration models. It also presents valuable blueprints of how
EU Member States could channel ESIF funds to crowdfunding projects.
The proposed CROWDTHERMAL risk mitigation mechanism is a
combination of the report’s blueprint 1 (MAs providing grants to project
owners outside/after a crowdfunding campaign) and blueprint 3 (MAs
providing guarantees to investors). ESIF funds are seen as a very
promising source of financing for the scheme.
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GCF (Green Climate Fund)

International

An element of the Paris Agreement and the largest global fund dedicated
to help fight climate change. Mandated to support developing countries
raise and realize their climate goal ambitions. Contributions need to be
channelled by accredited intermediaries like development banks. Has
provided funding for the Indonesian geothermal resource risk mitigation
project and for geothermal developments under the sustainable energy
facility for the Eastern Caribbean.

10

GEF (Global Environment Facility)

International

Established in 1991 as the financial mechanism of the main multilateral
environmental agreements. Largest public funder of projects aiming to
generate global environmental benefits worldwide. Works with
implementing agencies like the World Bank or the UNEP (United National
Environment Programme). Has provided geothermal technical assistance,
capacity building and funds for e.g. Djibouti, Indonesia, and the
Philippines. One of the sponsors of the ARGeo (the African Rift
Geothermal Development Facility) to support geothermal developments
in Eastern Africa. GEF funds are available to developing countries and
countries with economies in transition.

11

IFC (International Finance
Corporation)

International

Member of the World Bank Group and “private arm of the World Bank”.
Global development institution focused on the private sector in
developing countries. Implementing agency receiving funds from aid-
granting entities for specific locations, sectors, and purposes. IFC has
provided financial and advisory support to private sector geothermal
power projects in emerging markets like for EDC in the Philippines, the
San Jacinto project in Nicaragua, the Zunil project in Guatemala, and for
geothermal developments in Ethiopia. IFC has extensive experience in
issuing green bond schemes for renewable energies that can also be used
for geothermal projects. Also managed the preparation of the IGA “Best
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" and compiled a global

Practices Guide for Geothermal Exploration
report on the success of geothermal wells'.

12 Innovation Fund EU Predecessor: NER300. Funding programme for demonstration of
innovative low-carbon technologies. Focus on highly innovative
technologies and big flagship projects i.e. for geothermal: mostly EGS
projects. Intending to bring technologies from commercial trial towards
commercial scale-up. European Commission funding for the 2022 large
scale call of the Innovation Fund shall be around 3 billion €. At the
initiative of EGEC, a joint renewable industry letter was issued to the
European Commission to call for a better deployment of innovative
renewable projects through the Innovation Fund, e.g. by dedicating a call
to renewable projects, to adjust the selection criteria so renewable
projects can compete and to create a call for intermediate size budget
projects like deep geothermal developments.

13 InvestEU Programme EU Umbrella programme that started in 2021. Brings together the EFSI (see
above) and 13 other financial instruments at EU level (Dimitrisina et al.
2021). Aims to mobilise public and private investment in priority policy
areas by providing EU budget guarantees that back investments of
implementing partners like the EIB/EIF. Also provides technical advice for
projects needing funding through the InvestEU Advisory Hub (this could
be an interesting point of contact when evaluating funding opportunities
from centrally managed EU funds for the CROWDTHERMAL risk mitigation

"4https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-
ifc/publications/publications_handbook _geothermal-bp-2ed
5 https://de.scribd.com/document/145894324/Success-of-Geothermal-Wells-A-Global-Study
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scheme) and offers an online matchmaking tool (InvestEU Portal) for
projects and investors.'® A central part of InvestEU is the EFSI (see above).

14

NEFCO (Nordic Environment Finance
Corporation)

Finland

Financial institution founded in 1990 by the five Nordic countries.
Provides risk capital for the green transition to Nordic SMEs and climate
financing in emerging markets. Finances private and public small and
medium-sized projects that contribute to sustainable green growth and
combating climate change. Slogan: “We are ready to take financial risks if
there is a green upside.” Has provided a loan to Baseload Capital (see
Table 3) for the implementation of geothermal plants. NEFCO is also
implementing agency of the GCF (see above).

16 https://ec.europa.eu/investeuportal/desktop/en/index.html
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Commercial banks and institutional investors like pension funds are traditionally risk-averse and not the most promising investors for the
CROWDTHERMAL Risk Mitigation Fund. Likewise, most other private finance market players will typically only participate in geothermal project
financing after the resource is confirmed. However, market actors like CIP or the Rabobank have funded early-stage geothermal developments
in the past. Green banks or green investment funds can be strategic investors in a geothermal risk mitigation fund if their focus is also on impact
rather than profit only. The motivation could for example be to offset CO, emissions from the core business of companies in the portfolio or
the mandate to support cleantech projects for the energy transition within a portfolio. The following Table 3 lists some private investment funds
and private banks with experience or possible interest in geothermal energy.

Table 3: Private Investment Funds / Private Banks.

Number Name Country Comment

1 Aloe Private Equity France Investment fund managing several environment funds which invest in
companies that can make a positive contribution to society, both socially
and environmentally.

2 Aster Capital France Early-stage European venture capital firm. Ambition to transform the
energy, mobility, and industry 4.0 sectors. Also active in crowdfunding
through Aster Crowd.

3 Baseload Capital AB Sweden Private project investment entity funding the development and operation
of low-temperature geothermal and heat power assets using technology
developed by its parent company Climeon. Currently operating in Japan,
Taiwan, Iceland, and the United States. Applies innovative financing
structures, works in co-operation with local communities and power
companies and using subsidiaries for local roll-out. Issued 54 Mio. US$
green bonds to finance low temperature geothermal power generation
development globally (Dimitrisina et al. 2021). Investments from
Breakthrough Energy Ventures (see below) and Chevron.
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Breakthrough Energy Ventures

USA

Investment firm financed by billionaires like Jeff Bezos, Bill Gates, and Jack
Ma. Provides finance for cleantech and low-carbon technologies. Has
invested 12.5 Mio. US$ in Baseload Capital (Dimitrisina et al. 2021, also
see above).

CIP (Copenhagen Infrastructure
Partners)

Denmark

Copenhagen Infrastructure Partners (CIP) is a fund management company
focused on energy infrastructure investments globally - in particular
within the renewables and the greenfield segments. In 2018, CIP entered

a partnership with German Deutsche ErdWarme GmbH (DEW) regarding
the development of a portfolio of geothermal energy projects in the upper
Rhine valley of Germany. CIP is the majority shareholder of DEW.

Downing Renewables &
Infrastructure Trust PLC

UK

Intending to raise up to 200 Mio. GBP to invest in a diversified portfolio of
renewable energy generating assets including geothermal in the UK,
Ireland, and Northern Europe (Dimitrisina et al. 2021).

Earth Capital Partners

UK

Invests globally in the development and deployment of clean sustainable
technology. Certified green fund. Manages over $2.8bn in sustainable
private equity assets.

EURAMCO (formerly: SachsenFonds)

Germany

Asset and investment management group. Investments focus on real
estate and renewable energy. Predecessor SachsenFonds was invested in
several geothermal projects around Munich in Germany.

IKAV / ecoprime

Germany

The IKAV group is an asset manager developing and investing in
renewable energy projects in Europe since 2011 via local subsidiaries. The
investments are made on behalf of pension funds and are long-term. IKAV
is invested in the German geothermal plants in Taufkirchen and Landau.
The operational support of the plants is provided by ecoprime.

10

Omnes Capital

France

Financing SME and green energy projects. Pioneer in the renewable
energy sector, acquiring minority stakes in SMEs and majority stakes in
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infrastructure projects developed by companies in its portfolio. European
approach, greenfield and brownfield investments.

11

Rabobank

The
Netherlands

Cooperative bank focused on the food and agriculture sector. Rabobank
has funded around 90% of the Dutch geothermal heating projects with
more than EUR 200 million (Dimitrisina et al. 2021).

12

StartGreen Capital

The
Netherlands

Private early-stage investor providing funding to sustainable SMEs.
Experienced with working with state guarantees from the Netherlands
Enterprise Agency (RVO), also integrating StartGreen Capital's
crowdfunding platform Oneplanetcrowd (Odorovic et al. 2021, p. 112).

13

Sycomore Europe Eco Solutions

France

Focuses its investment on companies with business models that
contribute to the environmental and energy transition across mobility,
energy, renovation and construction, circular economy, and ecosystem-
stewardship.

14

Taaleri

Finland

Nordic private equity investment group and asset manager with an
emphasis on renewable energy. Has placed equity investment in the
construction stage of geothermal power project in Weilheim, Germany.
Acquired the majority shareholding in Erdwarme Oberland GmbH from
the Italian energy-company Enel in 2018. Had to record a loss of about
EUR 2.5 million due to a non-viable well in this project.
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Insurance companies are usually looking for a large portfolio of projects to insure with the intention to spread the risk over multiple projects.
Beyond that, insurance companies can be interested in renewable energy as a strategic investment to reduce climate-change and the associated
(insured) damages. Several brokers and insurance companies have been active on the geothermal market in the past (for more details see
Kreuter and Baisch 2018; Baisch and Kraml 2020). Table 4 list insurance companies with experience in deep geothermal energy (or de-risking of
crowdfunding) that are considered potential supporters of the proposed risk mitigation scheme. Furthermore, reinsurance companies could
enter a partnership with the CROWDTHERMAL Risk Mitigation Fund if the facility shall be supplemented by a reinsurance component for the
loan guarantees in the future.

Table 4: Insurance Companies with Experience in Deep Geothermal Energy.

Number Name Country Comment

1 ACC UK Insurance company that has been active on the German geothermal
market.

2 AlG USA International insurance company. Not yet active on the geothermal

market, but an example of an insurance product earmarked for equity
crowdfunding platforms (AIG's Crowdfunding Fidelity coverage product).
This policy covers the potential theft of assets that can cause business
failure and financial loss to investors. For details see Baisch et al. 2020a.

3 Axa Germany Insurance company that has been active on the German geothermal
market.

4 Gothaer Germany Insurance company that has been active on the German geothermal
market.

5 Marsh GmbH Germany Broker that has offered private market-based geothermal exploration risk

insurance solutions on the German market. Also involved in the ART
concept (see below).
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Munich RE

Germany

Offered the first private market-based geothermal exploration risk
insurance policy in 2003 for the project Unterhaching in the Germany
Molasse Basin. Contributed to the concept of the CROWDTHERMAL Risk
Mitigation Framework in the scope of its participation in the project’s
Advisory Board. Also see Table 1.

NW Assekuranz

Germany

Broker that offers exploration risk insurance policies for high POS
(Probability of Success) projects in the German Molasse Basin.

R&V

Germany

Insurance company that has been active on the German geothermal
market.

Swiss Re

Switzerland

Insurance company that has been active on the German geothermal
market.

10

Willis

UK

Broker that has been active on the geothermal market, now: Willis Towers
Watson.

11

XL Catlin

Bermuda

Partner of the Alternative Risk Transfer (ART) concept. The ART is a
private-private partnership geothermal de-risking scheme. The risk
insurance model involves the drilling company Daldrup that is also active
in geothermal project development, insurance broker Marsh (design of
the concept) and insurance company XL Catlin. It includes a payback
guarantee for project developers in case the flow rate of a well does not
meet an agreed threshold as well as insurance against operating risks like
drilling risks, lost-in-hole, blow out, or environmental liability (for details
see Baisch and Kraml 2020).
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Exploration and production companies from the oil and gas sectors have extensive knowledge of subsurface resources, subsurface
development, and large-scale infrastructure projects. They can bring important experience to the geothermal industry. However, oil and gas
companies are primarily market-driven and will typically only develop viable business case projects that can provide a certain return for their
shareholders (Van Melle et al. 2021). Having said this, several oil and gas players that are interested in renewable energy products to diversify
or convert their business and project portfolio have developed geothermal projects in the past. Others are investigating the strategic
opportunities of the geothermal market to potentially develop alternative sources of energy in the future and are investing in different
geothermal market segments. Such market actors can be seen as potential sponsors of a geothermal risk mitigation scheme. Oil and gas
companies are often financially strong and in principle able to provide equity to a facility like the CROWDTHERMAL Risk Mitigation Fund. Table
5 lists several oil and gas players that are active on the deep geothermal market.

Number
1

Baker Hughes

Country
USA

Table 5: Oil and Gas Companies active in Deep Geothermal Energy.

Comment
Oil and gas service and energy technology company with extensive
international track record in geothermal. Advertising that it is “the only
company in the world that can provide subsurface and surface products
and services from planning to power generation” in geothermal. Has
recently demonstrated commitment to the geothermal market through
an investment in geothermal technology company GreenFire Energy in
March 2022.

BP p.l.c.

United
Kingdom

One of the largest global oil and gas players. Investments in geothermal
closed loop Eavor™ Technologies and in the Indonesian geothermal

CROWDTHERMAL_D.4.6

Page 37/ 51




o o
LW DTHERMAL

CROWDTHERMAL DELIVERABLE 4.6

market. BP Ventures uses corporate funds to invest in a variety of
innovative and renewable energy companies.'’

3 Chevron USA One of the largest global oil and gas players. Chevron is also one of the
world's leading geothermal producers with about 890 MW, capacity in
Indonesia and the Philippines.'8Investments in geothermal closed loop
Eavor™ Technologies and in Baseload Capital AB (see Table 3) through
Chevron Technology Ventures (CTV)'s Core Venture fund. The CTV shall
leverage innovative technologies and identify new opportunities for the
future of energy and to advance the transition to a lower-carbon future.
Subsidiary Chevron Energy Solutions Co. has been launched to pilot the
company's efforts toward reducing emissions.

4 EBN (Energie Beheer Nederland, | Netherlands | Founded to represent the Dutch state in the oil and gas industry, EBN's
Dutch Energy Administration) shares are wholly owned by the Dutch state. EBN is currently redirecting
its activities towards a sustainable energy system accelerating the energy
transition. It executes the SCAN project exploring the Dutch subsurface
for future geothermal opportunities in co-operation with TNO (the
Netherlands Organization for Applied Research). EBN is also partner of
the Interreg North-West Europe Programme DGE-Rollout project aimed
towards facilitating the use of deep geothermal energy in North-West
Europe. As a financially robust player, EBN has provided capital to a wide
array of companies in the past and has a financial stake in geothermal
energy projects in the Netherlands. EBN is seen as a promising potential
sponsor of a geothermal risk mitigation fund. Public interest of the Dutch
society and innovation play important roles in EBN's mandate, therefore

7 https://www.greenbiz.com/article/9-corporate-venture-funds-shaping-clean-energy-innovation
18 https://www.fool.com/investing/general/2014/03/28/bp-doesnt-agree-with-exxonmobil-and-chevron-regard.aspx
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the topic of community-based innovative financing schemes and their risk
management could also be of large interest to them.

Equinor ASA

Norway

Formerly Statoil. Have drilled a deep, ultrahigh temperature geothermal
research well on Iceland (Iceland Deep Drilling Project (IDDP)).
Investment in Lithium de France (Lithium from geothermal brine).

MOL Group

Hungary

Active in geothermal energy exploration in Hungary. Developing a
geothermal power project with a capacity of 3.85 MWe.

PGNIiG Polskie Gornictwo Naftowe i
Gazownictwo S.A.

Poland

PGNIG promotes a long-term shift away from the use of fossil fuels for
domestic heating towards heat pumps and local geothermal heat plants,
amongst other solutions. Part of the group is drilling company Exalo
Drilling S.A (formerly Jaslo) with extensive experience of drilling deep
geothermal wells in Europe.

Repsol S.A.

Spain

Interested in geothermal energy in Gran Canaria. Has set itself the goal of
being completely CO,-neutral by 2050.

Schlumberger

USA

Oil and gas service company with extensive international track record in
geothermal. Participation in 70% of all operating geothermal projects
worldwide. Acquisition of internationally renowned geothermal
consultancy GeothermEx in 2010. Schlumberger’s subsidiary
Schlumberger New Energy explores emerging markets, with a focus on
low-carbon and carbon-neutral energy technologies. Its activities include,
inter alia, investments in new energy technology development early
ventures.

10

Shell plc / Shell Geothermal BV

United
Kingdom /
Netherlands

One of the largest global oil and gas players. Conducts a New Energies
Research & Technology programme and provides venture funds through
accelerator programme Shell GameChanger. Joined the demonstration
project Eavor-Lite™ by Eavor Technologies Inc. in Canada. / Shell
Geothermal BV is member of the International Geothermal Association.
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The aim of the company is to contribute to the heat transition in the
Netherlands. Part of a geothermal heat project in Leeuwarden,
Netherlands. Exploring the option of geothermal for the Port of
Rotterdam, Netherlands. Co-operation with EBN (see above).

11

TotalEnergies

France

One of the largest global oil and gas players. Broad international energy
company. Partnering a French PPP R&D project on geotechnology
including geothermal energy processes. Has increased its R&D capital
expenditure by 37% in the last five years and plans to spend 6 billion €
over the next five years. Is committed to preparing the energy future and
to improving the way it addresses environmental challenges'. The
TotalEnergies Ventures fund provides investments for start-ups with a
focus on e.g. renewable energies.

19 https://totalenergies.com/media/news/press-releases/total-sengage-dans-quatre-projets-dinstituts-de-recherche
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Geothermal is a valuable source of renewable, baseload, and low-carbon energy for power, heating, and cooling supply. For energy companies,
geothermal can be an attractive alternative source to diversify their energy production portfolio, to provide continuous energy to the grid, to
de-centralise the production and to become more independent from energy purchases. With increased political pressure for greenhouse gas-
reduced energy production, these incentives will become more relevant in the future. Several public and private energy companies as well as
local or regional utilities have already developed their own geothermal energy projects. More are investigating geothermal opportunities as part
of their future strategy for the green transition. Energy companies are often financially strong and, in principle, able to provide equity to a facility
like the CROWDTHERMAL Risk Mitigation Fund. Table 6 lists several energy and utility companies that are active on the deep geothermal market.

Table 6: Energy Companies active in Deep Geothermal Energy.

Number Name
1 EDA Renovaveis, S. A. (Eletricidade
dos Acores)

Country
Portugal

Comment
Independent power producer exploiting the renewable resources of the
Azores Archipelago. The company operates three geothermal power
plants (installed capacity of 26,5 MWe).

2 EDF (Electricité de France)

France

Subsidiaries ES (Electricité de Strasbourg) and Dalkia with geothermal
power and heat projects in France. ES: 3 projects, total of 51,7 MW
(Soultz, Rittershoffen, lllkirch); Dalkia: 50 geothermal energy installations
particularly in the Greater Paris region.

3 EnBW Energie Baden-Wurttemberg
AG

Germany

Large German energy company aiming to become climate-neutral by
2035. Planned geothermal projects in the Upper Rhine Graben in
Germany together with MVV (Project ,GeoHardt", see below). One running
geothermal plant in Bruchsal, Germany. R&D project on Lithium from
geothermal brine (Project: UnLimited) with pilot Lithium production at the
geothermal plant in Bruchsal.

4 Enel / Enel Green Power

Italy

Large international energy group with Enel Green Power focussing on
sustainable energy. Geothermal projects in Europe (Italy), Chile, and USA.
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Italy: capacity of 1100 MWe, producing 6 TWh/year (mostly Tuscany),
Larderello power plant (the World's first geothermal power plant). Enel
Green Power has been active as an investor on the German geothermal
market, too. Enel Startup has provided venture funds to several
innovative clean energy companies.

5 Engie / Storengy SAS

France

Large international energy company focused on low-carbon energy.
Geothermal projects in France (Paris / Bordeaux) and worldwide (e.g.
Indonesia), partnership with Reykjavik Geothermal for the development of
geothermal projects in Mexico.

Subsidiary Storengy as expert for underground natural gas storage and
development of geothermal energy in Germany.

A positive impact on people and planet are two of the main group
objectives, thus the topic of community-based financing schemes for
geothermal solutions could be of large interest to Engie/Storengy.
Engie has already applied Crowdfunding (loans) for their Champs-sur-
Marne geothermal project (for details see Baisch et al. 2020).

Engie New Ventures is the group’s corporate venture fund to support
cleantech companies.

6 E.ONSE

Europe

Large international energy company focused on energy infrastructure and
customer solutions. Plans to build geothermal heat plants in Malmg,
Sweden. Project in Kirchweidach, Germany (1 MW.) by E.ON Business
Solutions GmbH, specialised in decentralised energy production.

7 Fortum

Finland

Large European energy provider aiming to accelerate the transition to a
clean energy future. Fortum and the City of Espoo, Finland, have committed
to carbon-neutral district heating during the 2020s. Partner ST1 has drilled
the world's deepest geothermal heat wells at 6.4 kilometers in Otaniemi.
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The plant is expected to start production in 2022. Also local heating
projects.

Greeneco Eneriji Elektrik Uretim A.S.

Turkey

Turkish producer of renewable energy with the aim to produce green
energy with renewable energy sources. Owns six geothermal operation
license areas and operates six geothermal power plants with a total
capacity of 106 MWe.

HS Orka

Iceland

Iceland'’s third largest and only privately owned energy company. Operates
two geothermal plants in Svartsengi (75 MW.) and Reykjanes (100 MWk.).
Partner of the Iceland Deep Drilling Project IDDP.

10

Landsvirkjun

Iceland

The National Power Company of Iceland. Operates three geothermal power
plants in Iceland with a combined capacity of 110 MWe (Krafla, Bjarnarflag,
Theistareykir). Partner of the Iceland Deep Drilling Project IDDP.

11

Maspo Energy

Turkey

Turkish geothermal player. Operates two geothermal power plants with a
total generation capacity of 40 MW, in Turkey. Established an R&D centre
for geothermal in Turkey to help increase energy efficiency and reduce
foreign dependency in geothermal development.

12

MVV Mannheim

Germany

Large German energy company working to decarbonise its district heating
networks. MVV is involved in one geothermal project together with EnBW
(see above) for the licence field Haardt south of the city of Mannheim in
Germany. Additionally, they signed a heat delivery agreement with the
company VER, that owns the licence field Mannheim. In both licence
fields, up to three geothermal projects are foreseen which should provide
heat to the district heating network and substitute the coal-fired power
plant of Mannheim.

13

OR (Orkuveita Reykjavikur, Reykjavik
Energy)

Iceland

Iceland'’s largest producer of geothermal energy. Operates two
geothermal plants in Iceland at Nesjavellir and Hellisheidi (combined 423
MWe. and 533 MWy,). Partner of the Iceland Deep Drilling Project IDDP.
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14

Pfalzwerke AG

Germany

Former owner of the geothermal power plants Landau and Insheim in the
German Upper Rhine Graben through subsidiary Pfalzwerke geofuture
GmbH before it was sold to the company VER (operation of the plant now
by: Naturlich Insheim GmbH). Affiliated company BESTEC for deep
geothermal activities.

15

RWE Power AG

Germany

RWE is aiming at replacing their fossil power plants by geothermal
solutions. A Research and Innovation centre is located at the coal power
plant Weisweiler close to Aachen, where a first deep geothermal research
well is planned as part of the Interreg North-West Europe Programme
DGE-Rollout project aimed towards facilitating the use of deep
geothermal energy in North-West Europe.

16

Stadtwerke Minchen GmbH (SWM)

Germany

Several geothermal projects in and around Munich in Bavaria, Germany.
SWM aims to supply more than 80% of the local district heating network
of Munich with geothermal heat by 2030. The overall goal is to make
district heating in Munich CO»-neutral by 2040. Currently, more than ten
geothermal plants are under development.

17

SZETAV (District Heating Company of
Szeged)

Hungary

SZETAV supplies heat and domestic hot water to the city of Szeged in
Hungary. The company plans to introduce geothermal sources into 9 of its
23 heating circuits through 27 wells of about 2000 m depth. Szeged will
thus become one of Europe’s largest geothermal residential district
heating systems. The drilling campaign is currently ongoing. SZETAV is one
of the consortium partners in CROWDTHERMAL and very active in
engaging the local Szeged community.

18

Vattenfall AB

Sweden

One of Europe’s largest producer and retailer of electricity and heat. Has
committed to net zero emissions by 2040. Exploring geothermal heat
potential in the Netherlands and in Germany. Aiming to make its
Amsterdam heat grid sustainable and independent from natural gas.
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19

Zorlu Eneriji

Turkey

Turkish energy company with large renewable portfolio. Operator of the
Kilzidere 1-3 geothermal power plants (total: 246 MWk, Kilzidere 3 is the
largest geothermal power plant in Turkey).
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As part of CROWDTHERMAL's Work Package 4 and Sub-Task 4.4.4, this Deliverable
presents an assessment of potential investors for the CROWDTHERMAL Risk Mitigation
Framework that was developed within Work Package 3. Finding a sponsor for the
proposed support mechanism is a central step to achieve the establishment of the
scheme in the market. The results of this Deliverable can serve to identify the most
promising addressees of subsequent information and dissemination activities in this
process.

A possible financier of the proposed CROWDTHERMAL Risk Mitigation Fund needs to have
the willingness and ability to provide funds to a support scheme for relatively high-risk
projects without expecting a direct return on investment. Its motivation would rather be
a return on impact: to support the market uptake of community-funded geothermal
projects in Europe with all associated benefits for the environment and for society.

Altogether, this Deliverable lists 85 possible sponsors for the proposed CROWDTHERMAL
Risk Mitigation Framework. The potential funding sources are grouped in the following
categories:

e Sponsors of existing or former geothermal de-risking schemes
e Public investment funds / Public (development) banks

e Private investment funds / Private banks

e Insurance companies

¢ Qil and gas companies

e Energy companies

Within these categories, there is a fair number of investors that have already
demonstrated their commitment to support geothermal and/or community-funded
projects. Such entities are recommended to be amongst the first to be contacted in the
effort to find a sponsor for the proposed CROWDTHERMAL Risk Mitigation Framework.

Given the small size and low maturity of the deep geothermal market in most European
countries, it is generally considered the most appropriate to transfer part of the financial
risks associated with resource uncertainties to a public institution. Public donors can be
local, regional, or national governments or authorities. They can also be European
financing institutions or development banks.

On a global scale, multiple examples of development bank and public financing
institutions support for geothermal risk mitigation schemes can be found. Even though
this type of funding has mostly been focused outside of Europe so far, development banks
like the KfW or the EBRD are in principle also considered potential sponsors of a European
geothermal risk mitigation fund, due to their mandate and experience. Likewise, donors
and stakeholders of national geothermal de-risking schemes like the French ADEME, the
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Dutch Ministry of Economic Affairs and Climate Policy, the German BMUV, or the Swiss
BFE are considered potential partners, too.

At the EU level, several specific policy instruments have been identified with a mission and
structure compatible with the proposed CROWDTHERMAL Risk Mitigation Framework.
The overarching European Green Deal Investment Plan (EGDIP) as the investment pillar
of the European Green Deal and its umbrella programme InvestEU for example would
have the potential to be game changers for the geothermal market if they were translated
into de-risking schemes for geothermal developments. Associated financial mechanisms
like the European Fund for Strategic Investments (EFSI) supporting projects with a
relatively high risk-profile through risk guarantees could especially be suitable for the loan
guarantee component of the proposed framework.

Another promising source of financing for the CROWDTHERMAL risk mitigation scheme
are the European Structural and Investment Funds (ESIF), in particular the European
Regional Development Fund (ERDF). Its aim to “enable investments in a smarter, greener,
more connected and more social Europe that is closer to its citizens” is highly related to
the focus of the proposed CROWDTHERMAL Risk Mitigation Framework for community-
based geothermal developments. Global reference cases like the financing of
international geothermal de-risking schemes through CTF-windows can serve as
blueprints for such co-operations on a European scale.

Current research has specifically demonstrated the legal and operational feasibility to
combine EU funds with crowdfunding projects, and there is a multitude of showcases for
this practice throughout Europe. A PPP co-operation between a public authority and a
renewable energy crowdfunding platform could for example be a highly suitable vehicle
to embed the CROWDTHERMAL Risk Mitigation Framework. In this context, the Managing
Authorities of the ESIFs are considered very relevant partners for the CROWDTHERMAL
project.

Amongst these implementing agencies, European financing institutions like the EIB Group
have sector experience, a congruent mandate, and a large array of financial instruments
at hand to potentially provide support to a geothermal de-risking scheme. Governmental
agencies like the Swedish SIDA or the Dutch Ministry of Economic Affairs and Climate
Policy are experienced in providing loan guarantees, also in the crowdfunding
environment. Such entities can be considered possible guarantors for the risk-sharing
component of the proposed support framework, while they might not be able or willing
to provide the co-financing grants.

Generally, the InvestEU Advisory Hub can be a valuable contact point when evaluating
potential funding sources from centrally managed EU funds.

As a future perspective, a proposal for a new EU-financed fund earmarked for de-risking
all kinds of renewable energy projects was recently formulated by EGEC. Under this
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concept, EU Member States could inter alia use the dedicated fund to establish their own
geothermal risk mitigation scheme on a national level, as suggested by the recast
Renewable Energy Directive. This could be an additional opportunity to establish a
CROWDTHERMAL Risk Mitigation Framework at a national level first.

Besides the above outlined public funding opportunities and concepts, several categories
of private investors have been identified as potential sponsors of a geothermal support
instrument.

Private investors are typically market-driven and expect a certain financial return on their
investment. For some investor categories, the resource risks associated with deep
geothermal project development will generally render investments in this industry
difficult. Pension funds for instance are usually looking for long-term and low-risk
investment with a high predictability of returns. Likewise, most of the traditional banks
have a low risk tolerance and are therefore no promising candidates for a geothermal risk
mitigation fund.

Having said this, private market players like Danish fund management company CIP or
the Dutch Rabobank have financially contributed to early-stage geothermal
developments. Such market actors might be potential partners for a geothermal support
mechanism as part of their strategy to promote renewable and sustainable
developments.

Similarly, insurance or reinsurance companies might have an interest to assist the
geothermal market as a strategic investment into clean and low-carbon technologies that
are expected to help reduce climate change-related claims. A pioneer in this sector and
potential partner for the CROWDTHERMAL risk mitigation mechanism is the insurance
and reinsurance company Munich RE. %

Further strategic investors with a high financial capacity might be found in the oil and gas
sector. The chance to promote alternative energy sources that offer the opportunity to
diversify their business portfolio and to offset the massive carbon emissions of their core
business can constitute the motivation for oil and gas companies to invest in a geothermal
risk mitigation fund.

Global oil and gas players like Baker Hughes, BP, Chevron, Schlumberger, or Shell have
already demonstrated their commitment to deep geothermal energy through various
projects and investments. Oil giant Chevron for example is also one of the world's leading
geothermal power producers. Shell Geothermal BV's aim is to contribute to the heat
transition in the Netherlands. Dedicated corporate venture funds or subsidiaries (e.g. BP

20Reinsurance companies could also be partners for a possible reinsurance concept for the loan
guarantees of the CROWDTHERMAL Risk Mitigation Framework.
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Ventures, Chevron Technology Ventures, Chevron Energy Solutions Co., Schlumberger
New Energy, Shell GameChanger, TotalEnergies Ventures) often serve as the companies’
vehicles to leverage innovative technologies, to identify new opportunities for sustainable
energies, and to advance the transition to a lower-carbon future. Such corporate
investment funds might be potential financing sources for the proposed
CROWDTHERMAL Risk Mitigation Fund.

An especially promising potential partner from the oil and gas sector is Dutch state-owned
EBN. EBN is currently redirecting its activities towards a sustainable energy system and is
involved in regional deep geothermal market activities. As a financially robust player, EBN
has provided capital to a variety of companies in the past and has a financial stake in
geothermal energy projects in the Netherlands. The Netherlands are also pioneering the
European crowdfunding industry. Public interest of the Dutch society and innovation play
important roles in EBN’s mandate. The topic of risk mitigation for innovative, community-
based financing solutions for geothermal developments could therefore be of large
interest to them.

Finally, energy or utility companies are a further potential investor category to sponsor a
geothermal de-risking facility. For energy companies, geothermal can be an attractive
alternative energy source to diversify their production portfolio, to provide continuous
energy to the grid, to de-centralise the production and to become more independent from
energy purchases. European energy companies with a substantial geothermal portfolio
include French EDF and Engie, Italian Enel, Iceland’s HS Orka, Landsvirkjun, and OR, as well
as a several Turkish players with the largest one being Zorlu Eneriji.

Major players like EnBW, E.ON, Fortum, RWE, and Vattenfall have committed to carbon-
neutrality and a decarbonisation of their assets in the medium term. Geothermal
opportunities are investigated as part of this strategy. Local or regional utilities like
German MVV and SWM or Hungarian SZETAV pursue similar plans at a local scale. Like for
the oil and gas sector, corporate venture funds or subsidiaries (e.g. Enel Green Power,
Enel Startup, Engie New Ventures) are common ways for energy companies to support
cleantech and innovative sustainable energies. Such investment vehicles might also be
potential financing sources for the CROWDTHERMAL Risk Mitigation Fund.

An especially promising potential partner from the energy sector is the French Engie
group. Engie is focused on low-carbon energy and internationally involved in the
development of geothermal projects. It has gathered sector-unique community funding
experience through its crowdfunding (loans) campaign for the Champs-sur-Marne
geothermal project in the Paris basin. A positive impact on people and the planet are two
of the main group objectives. The topic of risk mitigation for community-based financing
solutions for geothermal developments could therefore be of large interest to Engie.

Generally, the attitude of the oil, gas, and energy sectors towards geothermal investments
will strongly depend on the level of returns from exploiting fossil fuels or from producing
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and selling conventional energy on the opposite side. Higher political pressure for
decarbonisation throughout societies would help to more urgently direct the strategic
orientation towards low carbon technologies like geothermal.

Summing up, a fair number of suitable public and private financing sources have been
identified as potential sponsors for the proposed CROWDTHERMAL Risk Mitigation Fund.
In the wake of the European Green Deal and the REPowerEU initiative, a multitude of
further funding opportunities is expected to emerge. The recently adopted pan-European
crowdfunding directive (ECSP) has further set the stage for remarkable growth of the
European crowdfunding industry.

Against this background, now is the perfect moment to gain momentum in community
investments in geothermal projects. Finding a sponsor to implement the proposed
CROWDTHERMAL Risk Mitigation Framework is a pivotal step for the geothermal market
to seize the opportunity and to be part of these forward-looking developments. The
present Deliverable provides the basis for dissemination and liaison activities to pursue
this mission.
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