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Executive Summary 

The development of geothermal energy is driven by a number of interacting factors and the 

relationship between market and policy can be critical. For instance, electricity can be 

produced from geothermal resources through many different processes, and with varying 

efficiency. Geothermal technologies recently demonstrated such as EGS, will become 

competitive in a near future.  

However, policy recognition of all these differences and variations is limited, resulting in the 

design of generalised incentives which do not reflect the large variety in the scale of techno-

logy, final utilisation, or degree of maturity. This means that in the end, the incentives may 

fail to provide any real benefit for geothermal actors. Therefore, a different approach is can 

be implemented so as to tailor the market and policy environment to a suitable model which 

optimises the development of geothermal resources. 

 

All technologies pass through the same stages of the innovation cycle: from basic research 

through development, demonstration, deployment, and commercial market uptake. During 

these phases public funding for the continuing industry-led research, development and 

deployment is needed. 

 

Our key recommendations are then the following: 

 Geothermal technologies hold significant potential for cost reduction; 

 Support schemes are crucial tools of public policy for geothermal to compensate for 

market failures and to allow the technology to progress along its learning curve. By 

definition, they are temporary and shall be phased out as this technology reaches full 

competitiveness; 

 Innovative financing mechanisms should be adapted to the specificities of geothermal 

technologies and according to the level of maturity of markets and technologies; 

 Financing demonstration projects must be going beyond the “one-size-fits-all 

approach”. 
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Introduction 

The present deliverable showcases 8 different case studies of deep geothermal demonstra-

tion projects with the aim of presenting an overview of different financial instruments used to 

fund them. The showcases are located in Belgium, France, Iceland, Croatia, the United 

Kingdom and the Netherlands. They cover a wide range in geothermal resources, ranging 

for low temperature hydrothermal up to ultra-hot (> 400°C) reservoirs, and technologies. 

 

The data were collected with desk research and interviews with the main responsible for the 

selected projects. Given the sensitive and confidential nature of the financial data requested, 

data is not always consistent for all case studies. Nevertheless, the data collected do provide 

a comprehensive picture detailing strength and weaknesses of the varied existing solutions 

to finance deep geothermal demonstration projects in Europe. 
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Overview 

Financial issues are an important barrier for deep geothermal market development. Due to 

their capital-intensive nature, combined with a significant risk component, the ‘geological 

risk’, geothermal energy projects are indeed challenging to finance and require specific 

schemes. Those specific constraints, embedded in the development of every geothermal 

projects, constitute a challenge, which can slow down the deployment of new geothermal 

capacity. Moreover, the large diversity in the quality of geothermal resources and level of 

market maturity creates widely different conditions for geothermal project developers. To fund 

geothermal projects, it is therefore necessary to lay out the right financing scheme for the 

right project. 

 

Ultimately, as it is for most energy technologies, financing RD&I in deep geothermal rests on 

two dimensions: 

1. public support to foster innovation; 

2. financing mechanisms to best deliver financing to innovative projects with a high 

technology risk, and a likely long term pay back perspective. 

Public funding is therefore key for the continuing industry-led research, development and 

deployment. 

 

At European level, many instruments are structured to facilitate the emergence of innovative 

technologies. For financing projects, the Horizon 2020 programme is crucial in providing 

grants to fund deep geothermal RD&I. For more mature technologies, and notably for 

demonstration projects, the EIB is a crucial EU-level instrument, providing different types of 

funding (from lending to grants, including other types of financial instruments) to 

demonstration projects. 

 

On the other hand, at the national level there are many different types of support schemes 

that deliver funding to geothermal RD&I. In emerging markets such as Poland typically, RD&I 

means are used for financing the first projects which give more information on geological 

conditions, increase the experience of the industry in the market, etc. In some markets that 

are more mature, geothermal RD&I may be the subject of research funding (as is the case in 

Germany for instance). 
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Since 2014, Horizon 2020 has seen a financial contribution from the EU of 160,675 €mio, 

with a private contribution of 85 €mio for geothermal projects. 

The first call of Geothermica (ERANET) was about 50mio€, with half public and half private 

funding (23,06 mio€ public and 20,7 mio€ private) on deep geothermal projects at high TRL. 

It represents a total of around 300 €mio from European-level cofounding. 

On top large funding for R&I is coming from Industry, regional and national instruments. The 

geothermal sector is also beneficiating from RD&I performed by other sectors like in 

geosciences (oil&gas), deep drilling, turbines… 

 

The present document explores in particular innovative and differentiated tools for funding 

geothermal demonstration project in Europe taking into consideration 8 case studies 

deploying different technologies across the EU with the support of varied forms of financial 

instruments. 
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Financing Deep Geothermal demonstration 

projects: 8 Case Studies 

Cost structure 

All technologies pass through the same stages of the innovation cycle: from basic research 

through development, demonstration, deployment, and commercial market uptake. During 

these phases public funding for the continuing industry-led research, development and 

deployment is needed. 

 

However, financing a geothermal demonstration projects is often challenging because of the 

cost structure of geothermal projects that require large upfront investments while the viability 

of the project is unknown due to uncertainties on the quality of the resource before the wells 

are drilled. The financial risk is highest during the early stages of the development of the well 

field, i.e., when drilling the first wells in a new field. 

 

Exploration and adaptation of a given technology to a different geological and climatological 

context presenting a higher degree of risk than in usual or better-known areas are essential 

concerns for geothermal projects. Furthermore, drilling and exploration may take several 

years, and 3 to 6 years can pass before production can begin, end even longer before the 

projects can become commercially viable.  

 

Overall, capital costs for geothermal generation per MWe range between 4 and 7 mio€. They 

are higher than all other renewables and conventional technologies and highly dependent 

upon the specific site and technology.  

Capital costs are strongly dependent on the costs to develop the geothermal field:  

 The number of geothermal wells required; 

 The depth of drilling; 

 The geological conditions 

 The location of the drilling site(s). 

Figure 1 and Figure 2 show the breakdown of the capital cost over the different development 

stages for two types of geothermal power plants: a 20 MWe high temperature flash plant and 



 9 | D 4.5 Financing deep geothermal demonstration 

projects 

 

a 5 MWe EGS plant. Figure 3 shows the picture for a 10 MWth geothermal district heating 

(DH) plant based on doublet technology. 

A project typically starts with screening of the resource, permitting, planning, financing of the 

project for a cost between 1 to 10 €mio. The next step encompasses exploration in order to 

better quantify the size of the resource and to define targets for (exploration) drilling. 

Exploration typically encompasses examination of surface manifestations, geophysical 

measurement and geological modelling but can also include drilling of explorational well(s). 

Exploration costs range from 1 to 7 €mio and are linked with the planning phase. Once the 

resource is outlined, the well field is designed and developed, adding another 20 to 30 €mio 

to the development (drilling) costs of a power plant and 8 to 10 €mio on average for a 

geothermal heat plant. Investing in exploration would lead to reduce drilling costs, there is a 

relationship between these two phases and their costs. 

The full capital cost, prior to power plant construction starts, typically amounts to around 20 

to about 40 €mio, and 10-14 €mio for a heat plant. Until the well field is developed, there is a 

risk of failure and financial loss. Construction of the power plant in general starts once the 

well field is developed. Depending on the capacity of the plant and the technology used, 

constructing the power plant will add another 5 to 15 €mio capital investments, and about 5 

€mio for a heat plant without including the costs for the installation of the district heating grid 

(about 1 €mio/km). At this stage, the financial risk is largely reduced. 

The development of a geothermal power plant has a total average cost ranging between 33-

62 €mio for a 20 MWe conventional high temperature plant, between 27-47 €mio for 5 MWe 

EGS plant and between 13-20 €mio for a 10 MWth geothermal DH (doublet) systems. 

But the total cost is often not the addition of all the minimum or all the maximum costs for 

each phase. Each phase influences the following one. For example, a more expensive 

exploration phase could lead to a reduced drilling cost. 
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Figure 1: Cost range for the development of a 20 MWe conventional high temperature plant. The 
graph shows the cost range for the different steps in field deveolopment and the construction of 
the power plant. 

 

 

Figure 2: Cost range for the development of a 5 MWe EGS plant. The graph shows the cost range 
for the different steps in field development and the construction of the power plant. 
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Figure 3: Cost range for the development of a 10 MWth geothermal DH (doublet) systems, 
producing 40.000 MWh/year (investment cost = 1.3-1.8 €mio/MWth). Capital costs do not include 
costs for the installation of the district heating grid (about 1 €mio/km). 

 

The cost structure of project development for geothermal energy projects increases the 

weight of capital costs on the overall price tag of the plant. Geothermal projects are very 

capital intensive, but they also require a significant up-front investments before the exact 

parameters of the resource and hence possible revenues are known. On the figures above, 

this corresponds to expenditures for resource identification and exploration and exploratory 

drilling. In the case of projects requiring stimulation or reservoir engineering, there is 

significant uncertainty on the potential capacity and output of the project until this task has 

been successfully completed. This means that between 25% and 50% of a geothermal 

project cost must be invested when there is a very high level of uncertainty on the success 

of the development. This usually translates in higher capital costs i.e., when the project is 

financed through debt, higher interest rates.  

 

Considering the large upfront investment necessary to launch a geothermal project, the cost 

of capital is therefore a key factor in the final price of geothermal heating and cooling or of 

geothermal electricity. 
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Al those elements, combined with the already mentioned geological risk, lead inevitably to a 

series of specific financial factors that can prevent geothermal projects from developing 

further: 

 There is poor knowledge of the deep subsurface over large parts of Europe; 

 Geothermal energy projects, particularly those where technological progress, 

experience curves and hence cost reductions are required to reach commercial 

viability, do not have access to private funds for financing; 

 Geothermal is a capital-intensive technology that takes years to develop in a green 

field. The significant initial investment is related to the drilling and to the need to cover 

the geological risk at the beginning of the exploration; 

 The homogeneity of products derived from geothermal energy (e.g. power, heat, 

tradable emission reduction certificates) do not command a premium that can be 

levied nor enable the development of niche products. 

 

Funding 

Grant based financing is a stable public support to renewable energy project, notably when 

it comes to the support of innovative technologies, demonstration projects or high-risk ones.  

In general, in the European Union, grants do not cover the entirety of the funding needs of a 

projects and other sources of capital would often be needed for 50% of the total investment 

costs. However, grants are usually designed to decrease the cost of capital – which increases 

with the risk. This is intrinsically the case when part of the project is funded for “free”. The 

fact that grants can come in at the early stages of the project to provide funding for project 

development or for high risk stages of the project (such as drilling an exploratory well for a 

geothermal project) can provide benefits in terms of cost of capital that far outweigh the actual 

size of the grant.  

Nevertheless, although R&D grant-based funding is vital to early stage technological 

development, yet it lacks the scale needed to help energy demonstration/pilot projects 

progress beyond the financial Valley of death towards commercialisation and industrial roll-

out. 
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To answer such crucial issue, instruments such as the NER300 – soon to be substituted by 

the new Innovation Fund – do provide a much-needed boost to the demonstration of innova-

tive renewable energy technologies in Europe plugging the gap between R&D funding and 

revenue support instruments such as Member States’ renewable energy support schemes.  

 

However, industry experience suggests that there is room for improvement as the NER 300, 

for example, did not fully tackle some of the essential challenges faced by innovative and 

capital-intensive technologies, more specifically the lack of upfront funding. Revenue support 

gives a long-term market visibility yet does not address the risks of early-stage technologies. 

Another issue is the lack of clarity over who bears the risk in case of project failure.  

 

Risk component 

Geothermal project development has several risky components, the most important one 

being the uncertainty about the size and quality of the geothermal resource, also known as 

the geological risk. This concerns mainly deep geothermal projects, but some shallow geo-

thermal open systems could also be included in this category of projects. 

 

Beyond exploration, the bankability of a geothermal project is threatened by this geological 

risk. The geological risk includes: 

 The short-term risk of not finding an economically sustainable geothermal resource 

after drilling;  

 The long-term risk of the geothermal resource naturally depleting rendering its exploi-

tation economically unprofitable. 

Available geological data help to find geothermal resources and give indications for their 

profitability but the only way to purge the geological risk to a large extend and to confirm the 

geothermal resource is to actually initiate exploration and to conduct exploration drilling work. 

This requires developers and investors to lay out significant amounts of cash beforehand 

without certainty as to the short and long term availability of the geothermal resource and 

hence the bankability of the project (Figure 4). 

 

For example, the fairly small number of deep geothermal operations in Poland does not 

provide a sufficient statistical basis to assess their probability of success. Therefore, 

geothermal developers struggle to find public or private mitigation schemes under affordable 
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terms and conditions for the resource risk. In those circumstances, a workable Polish support 

scheme would aim at alleviating the shortage of insurance policies for the resource risk and 

ease investments in geothermal electricity and heat projects. 

 

 
Figure 4: Geothermal project risk and cumulative investment cost, modified from ESMAP, April 
2012 GEOELEC. 

 

Until the first borehole has been drilled into the geothermal reservoir, developers cannot be 

sure about the exact parameters (temperature and flow rate) of the planned geothermal 

electricity or heating project. Once drilling has taken place and the well has been tested, the 

temperature and hydrological measurements reduce the resource risk and make it possible 

to attract external capital. However, even then the geological risk is not fully eliminated. Each 

well has its own production characteristics and the output of the reservoir may change over 

time. 

 

Risk insurance Funds for the geological risk already exist in some European countries 

(France, Germany, Iceland, The Netherlands, Flanders (Belgium) and Switzerland). The 
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geological risk is a common issue all over Europe. In countries where geothermal developers 

might not internalise the resource risk into the costs of their projects, they may resort to 

private insurance policies. In Germany for instance, insurance companies and brokers are 

engaged in obtaining experience in relation to the resource risk. They provide adequate 

insurance policies to geothermal developers. In the rest of Europe however, the private 

insurance sector stands back.  

 

In this context, some governments have taken action to settle a national insurance Fund in 

order to further develop geothermal projects (France, The Netherlands, Germany, Iceland 

Flanders (Belgium) and Switzerland). Where such a Fund has been created, two insurance 

patterns may be distinguished, either: 

 Consisting of a post-damage guarantee; 

 Involving a guaranteed loan. 

 

 

Case Studies  

The different case studies analysed for writing this deliverable present a substantial variety 

in terms of technologies developed, geographical location as well as funding schemes 

employed. 

 

The budget also varies considerably, ranging between 20 million EUR for the United Downs 

project in the UK to up to 100 million EUR for Fonroche GEOSTRAS project in France. 

Though, the differences in costs are mostly related to the different stages of the project 

development, i.e. drilling, field development or power plant construction. 

 

Technology wise, the projects taken under consideration deployed all major geothermal 

systems that are currently being piloted, with 3 projects focusing on the development of 

Enhanced Geothermal Systems (EGS), 3 binary plants (ORC), 1 project exploring the 

potential of supercritical fluids (IDDP) and one project on the development of low-temperature 

district heating & cooling.  

 

Concerning financing, funding for the projects examined is mostly private – in some cases 

between 80 - 90% of the total costs – with either direct investments from the geothermal 
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industry itself or, in some others, through private equities and loans. Notably, at least in one 

case, the United Downs projects in the UK, a crowdfunding platform was also involved as 

part of the project financing scheme covering around 28% of the total costs (5 Mio. GBP). 

 

On the public side, the picture is more fragmented. While all the projects received some type 

of public support, the amount and type of financial support differs considerably from project 

to project. However, in most cases local and regional funding, either in the form of local 

governments investments (regional, provincial or municipal) or as structural funds (ERDF / 

Interreg), is the main source of public financial support, usually in combination with national 

funding programmes. 

 

In the cases of projects like Soultz-sous-Forêts, IDDP and Mijnwater, EU direct funding (FP6, 

FP7, H2020) also played a significant role in providing essential financial support for specific 

parts/phases of those projects’ development. 

 

Finally, at 2 projects were awarded funding from the EU NER300 programme (managed by 

the EIB). Nevertheless, for both projects the NER300 contribution covered only 18% of the 

total costs and was not used in combination with other sources of public funding. 

 

Only 1 project, ECOGI, benefited from a public risk insurance guarantee, provided by the 

Conseil Régional d'Alsace. 
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Box: Geothermal technologies 

 

1) Conventional high temperature, hydrothermal geothermal electricity production (dry steam and 

flash steam).  

As demonstrated in numerous sites since 1904, heat from the underground can be converted into 

electricity with dry steam power plants and flash steam plants (water dominated reservoirs and 

temperatures above 180°C).  

 

2) Low temperature, hydrothermal geothermal electricity production (Binary: ORC and Kalina 

Cycle)  

Binary, known also as organic Rankine cycle (ORC) or Kalina Cycle, plants operate usually with 

waters in the 100 to 180°C temperature range. Adequate working fluid selection may allow 

extending the former design temperature range from 180°C to 75°C.  

 

3) Enhanced Geothermal Systems – EGS, geothermal electricity production  

An Enhanced Geothermal System is an underground reservoir that has been created or improved 

artificially. The concept of Enhanced Geothermal Systems is going greatly increase geothermal 

potential as it allows for the production of geothermal electricity nearly anywhere in Europe with 

medium and low temperature. This concept involves:  

 Using the natural fracture systems in the basement rocks; 

 Enlarging its permeability through massive stimulation; 

 Installing a multi-well system; 

 Through pumping and lifting, forcing the water to migrate through the fracture system of 

enhanced permeability ("reservoir") and use the heat for power production. 

 

4) Supercritical fluids  

The long-term evolution for geothermal resource exploitation concerns the supercritical zones of 

geothermal fields with very high temperatures (up to 500°C) at relatively shallow (< 5 km) depths 

It is expected that supercritical fluid can provide 5-10 times more energy per volumetric flow 

compared to conventional geothermal power plants using condensing turbines. 
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Funding Instruments used by the demonstration 

projects 

Horizon 2020 Projects 

Horizon 2020 is the main EU Research and Innovation programme with nearly €80 billion of 

funding available over 7 years (2014 to 2020). It serves the “Innovation Union”, a EU initiative 

that aims at promoting Europe’s competitiveness. 

 

Funding opportunities under Horizon 2020 are set out in multiannual work programmes, 

which cover a large array of issues across different EU priorities, from education to climate 

action, including the digital economy. The work programmes are prepared by the European 

Commission within the framework provided by the Horizon 2020 legislation. 

 

Projects at different stage of the research and innovation process can receive funding under 

Horizon2020. It is designed to be used easily by all actors initiating projects corresponding 

to related priorities. The specific areas eligible for funding are listed through calls for 

proposals by the work programmes. 

 

NER 300 and Innovation Fund 

As of early 2017, the Innovation Fund remains a European Commission proposal, still mostly 

undefined. It is expected to replace the NER 300 facility in using European Trading Scheme 

revenues to fund innovative energy projects. The change to the “Innovation Fund” should 

result in a different allocation of funding – for instance by mean of financial instruments 

instead of grants. A first change compared to NER300 may happen regarding the 

conditionality of the award: the Commission expects to award Innovation Fund financing on 

the basis of the completion of the project’s different development phase. The NER300 

unlocks funding once the project has proven it is performing to 75% of expectations. 

 

Compared to the NER300 grant based financing, the EC is likely to include financial 

instruments in the Innovation Fund, in line with its approach in other funds and facilities. This 

could take the form of first loss guarantees, cheaper loans to riskier projects and so on. There 
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is however a question whether an exposure to financial risk is a good thing for innovation in 

the energy sector. The IF could contribute up to 75% of a given projects. 

 

The Innovation Fund is fed by the monetisation of 400 million carbon allowances in the ETS, 

a significant increase compared to its predecessor. This means that the amount of financing 

available depends on the carbon price in the ETS. Over a 5-year period, these revenues will 

be allocated to projects through calls – either 2 or 4 depending on the Commission’s decision. 

Funding in the NER300 was generally awarded based on lowest “cost per unit” (of CO2 

emission reduction). This method favours lower LCOE projects, which generally means less 

innovative ones. 

 

It should enter into force in 2020, but calls may be issued earlier. 

 

EU Structural and Investments Funds 

EU Structural and Investments Funds dedicated to Cohesion policy of interest for the 

geothermal sector are the following ones: 

 The Cohesion Fund  

 The European Regional Development Fund (ERDF) 

 The European Social Fund (ESF) 

 The European Agricultural Fund for Rural Development (EAFRD) 

 

The funds of the Cohesion policy are allocated by seven-year programming periods, which 

are defined in the European budget. EUR 351.8 billion are set aside for cohesion policy 

measures in the 28 EU member countries for the 2014-2020 period. This amounts to about 

one third of the EU budget. 

 

The ESIF is allocated via different types of schemes:  

 Direct aid to investment in companies (notably SMEs) to create sustainable jobs; 

 Infrastructures linked notably to research and innovation, telecommunications, 

environment, energy and transport; 

 Financial instruments (capital risk funds, local development funds, etc.) to support 

regional and local development and to foster cooperation between towns and regions; 
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 Technical assistance measures. 

 

Since the 2007-2013 programming period, the European Structural and Investment Funds 

are increasingly allocated by the mean of financial instruments. The European Commission, 

in charge of the management of these funds actively promotes this type of vehicle to allocate 

the Funds. 

 

National, regional and municipal funding 

Funding awarded under national or local programmes are granted to foster several policy 

priorities. These range from environmental protection to civil society development, including 

research and protecting the cultural heritage. These facilities however put a strong emphasis 

on climate and energy, focusing on renewable energy, green industry innovation or energy 

efficiency. 

 

Funding can be obtained by responding to competitive call for tenders. 

 

Crowd funding and cooperatives 

Crowdfunding (CF) is an emerging alternative source of financing. It refers to open calls to 

the public, generally via internet platforms, to finance any kind of project.  

 

There exist four types of CF transactions/ type of relations: 

 Donation: a donor contract without existential reward = supporter/fan 

 Reward: purchase contract for some type of product or service = client, buyer   

 Lending: credit contract, credit is being repaid plus interest = creditor 

 Equity: shareholding contract, shares, equity-like instruments or revenue sharing in 

the project/business = investor 

REScoop is short for renewable energy cooperative, and refers to a business model where 

citizens jointly own and participate in renewable energy or energy efficiency projects. In 

practice, REScoops are citizens investment funds (VC or Venture Capital), which finance its 

subsidiaries (SPV or Special Purpose Vehicle) via a loan and equity participation. These 

affiliates then ensure all the operational work vis-à-vis the beneficiary of their conventions. 
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All citizens are eligible to join a REScoop. After purchasing a cooperative share and 

becoming a member or co-owner of local RES and EE projects, members share in the profits 

and often are given the opportunity to buy the electricity/heat at a lower price. In addition, 

Members can actively participate in the cooperative: they can decide in what and where the 

REScoop should invest, and are consulted when setting the energy price. 

 

The majority of CF and REScoops platforms have strong links to the local and regional 

dimension. Through these business models, citizens are more involved in the creative 

process, and this strengthens the sense of belonging to their local community and fosters 

social acceptance for renewable energy. Crowdfunding, even if it represents a small share 

of the total project funding, can contribute to lowering the financing costs by acting as a “first 

loss taker” segment of the financing structure of the project. 

 

The emergence of transnational crowdfunding also comes to illustrate the role this financing 

stream may have in project financing as an investment channel, and not only as a way to 

involve citizens on projects in their communities. There, a difference arises between national 

or European crowdfunding platforms and energy cooperatives.  

 

The involvement of citizens in RES coops and CF platforms fosters social acceptance for 

renewable energy. 

For CF platforms it is a geothermal project developer which must contact the platform. In this 

case, it is worth facilitating a link between developers and platforms. EU/national platforms 

could support and follow the work of the project.  

 

For REScoops, it may be worth a more direct involvement in a geothermal-related project. 

 

Recommendations  

Based on the analysis of the Case Studies examined and based on the existing framework 

for financing geothermal demonstration projects presented above, we propose the following 

recommendations: 

 



 22 | D 4.5 Financing deep geothermal 

demonstration projects 

 

1) The European Commission should maintain a focus on grants as an essential 

delivery mechanism for the demonstration of innovative renewable technologies at 

scale. Grants are unparallel in allowing the development of innovation along the whole 

value chain of the project. In the case of geothermal it is important not only to 

demonstrate the feasibility of a given technology, but also for the workforce to acquire 

valuable skills and experience that can then be valued in projects with greater share 

of private finance or different types of instruments.  

2) Upfront, de-risked, non-conditional finance. For grants, a milestone system could 

be used to keep an incentive for efficient device/project development, though 80% of 

the pay-outs should remain upfront to de-risk the finance provided, while maximum 

20% of the funding should be conditional to performance (energy production or GHG 

emissions reduction). 

3) Blending finance is another potentially valuable instrument to scale innovation more 

widely than with grant. We support the idea to combine grants and, possibly, 

convertible loans (better than pure equity). Blending, provided it is rightly tailored to 

the specificities of the financing needs of different technologies can be one of the 

missing link to bring these technologies to market.  

4) Targeted risks mitigation schemes covering the drilling part are essential for 

geothermal demonstration projects. Such instruments, though already existing shall 

need to go hand in hand with the different financial Instruments available in order for 

the funding to be effective. 

5) Finance for demonstration projects should not be conditional to specific 

achievements. Making awards or pay-outs conditional to LCOE reductions is a non-

starter – whatever the level of reduction required: Valley of Death projects inherently 

have the objective to assess production rates, identify failure potentials and cost 

reduction pathways. Only the later deployment phase and its economies of scales 

can and should aim at reducing costs. Additionally Valley of Death technologies 

inherently lack a baseline to compare costs to, as previous projects have been RD&I 

developments.  
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Conclusions 

Accelerated deployment of geothermal energy will require investments that cannot solely rely 

on public funds. Hence, the engagement of the private sector is crucial. However, financial 

barriers to develop geothermal power projects in Europe still persist and need to be overcome 

through the public support at the beginning of geothermal development.  

 

All in all, the different financial instruments examined in the analysis of the case studies give 

a very fragmented picture of the funding available for geothermal demonstration project at 

European level. To improve on the current framework a number of steps should be taken to 

better tailor the financial instruments to the projects ‘needs. 

 

Primarily, support should focus on the risk of early-stage technologies and on the need to 

clarify the person bearing the risks of project under-performance; measures like upfront 

funding (project risk insurance) or first-loss guarantee would address the issue, since 

revenue support is better suited for proven technologies.  

 

In addition, there should be a better direct link/privileged criterion for project proposals 

building upon successful results of H2020 projects in order to spread technology 

development (e.g. cluster of projects) stemming from R&I results. 

 

Last but not least, new funding tools like crowdfunding may play a crucial role in facilitating 

public acceptability of industrial projects through shared ownership. It remains to assess the 

influence of the financial contributors, in particular regarding their expectations, on the project 

development. 
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PROJECT OVERVIEW

Partners

Project’s nameDescription

Case studies for Deep Geothermal demonstration projects

45 M€

BALMATT

VITO NV

Mol, Belgium
Location

Total budget

Financial Instrument/-s

With the Balmatt project VITO wants to prove the 
geothermal potential of the Lower Carboniferous 
limestone reservoir in the Campine Basin (Northern 
Belgium).  The first aim is providing direct heating to 
office buildings, swimming pools and houses. Also a 
pilot project is developed to produce electricity with 
ORC technology

- Depth (m) of the reservoir : 3200 -3800 m

- Temperature (°C) reached: 139 – 142°C

- 3 geothermal wells (status Dec. 2018): 

MOLGT01: geothermal reservoir reached at 
-3,175mbs; TD: 3610 m TVD

MOLGT02: geothermal reservoir reached at 
-3,286mbs; TD: 3830m TVD (4341m AH)

MOLGT03: top geothermal reservoir reached at 
-3,114mbs; TD: 4225m TVD (4905m AH)

In a first phase the produced geothermal heat will 
be used for the research campus of VITO, SCK-CEN & 
Belgoprocess, located about 1,2 km from the wells.

- National Funding:
o Flemish government: 4,15 Mio€ 
o NIRAS: 0,6 MEUR
o Provincial Funding: public acceptance,  Science 
o Communication: 100.000 € 

- Private Investments:
o VITO NV: 40 Mio€ 

The sole responsibility of this publication lies with the author. The European Union is not responsible for any use that may 
be made of the information contained therein. Co-funded by the European Union’s Horizon 2020 research and innovation 
programme [GA. No 773392 ] 



PROJECT OVERVIEW

Partners

Project’s nameDescription

Case studies for Deep Geothermal demonstration projects

55 Mio€

Rittershoffen, France

ECOGI 

Joint Venture:

• Groupe Electricité de Strasbourg
• Roquette Frères 
• Caisse des dépôts

Location

Total budget

Financial Instrument/-s

The ECOGI geothermal project, located in the Upper 
Rhine Graben, was initiated in 2011. It is designed is 
to deliver a power of 25 MWth at the “Roquette 
Frères” bio-refinery in Beinheim in order to cover 
around 25% of the process heat needed by this 
industrial site. The drilling site is located in 
Rittershoffen, 6 km east of Soultz-sous-Forêts, in 
Northern Alsace, France.

The project is based on a geothermal doublet. The 
produced heat is delivered through a transport loop 
to the bio-refinery located in Beinheim, 15 km from 
the drill site. The heat is then used for industrial 
processes.

The main aim of ECOGI was to exploit hot fluids (> 
160 °C) at around 2 600 m depth at the 
cover-basement unconformity. Two deep boreholes 
(2.6 km deep) have been drilled for intersecting 
deep Triassic sandstone lying on fractured 
crystalline rocks. 

Due to a low natural injectivity index, the first well 
GRT-1 has been chemically and hydraulically soft 
stimulated. In this injection well, poststimulation 
injectivity was improved by a factor 5 leading to 
industrial flow rate higher than 70 L/s. The soft 
stimulation program was carried out with no 
environmental nuisances: there was no induced 
seismicity event felt during hydraulic stimulation, 
and environmental free chemicals were used for 
dissolving specifically hydrothermal minerals 
sealing the pre-existing fractures. 

Following the encouraging stimulation results, a 
second borehole has been drilled at Rittershoffen 
for targeting a production well which was quite 
successful with artesian flow conditions (> 40 L/s) 
at high temperature (> 160 °C). 

European Funding
-

National Funding
o French incentive from the Renewable Heat Fund (18+6 Mio€)

Private Investments
o 31 Mio€

The sole responsibility of this publication lies with the author. The European Union is not responsible for any use that may 
be made of the information contained therein. Co-funded by the European Union’s Horizon 2020 research and innovation 
programme [GA. No 773392 ] 



PROJECT OVERVIEW

Location

Project’s nameDescription

Case studies for Deep Geothermal demonstration projects

99 Mio€

GEOSTRAS

Hurtigheim / Eckbolsheim Alsace, France

Partners
Fonroche Geothermie

Total budget

Financial Instrument/-s

GEOSTRAS aims to develop a project for producing 
renewable energy thanks to geothermal power. 
Electric and thermal energy will come from a high 
temperature geothermal resource (over 150 °C) and 
will be harnessed thanks to a thermodynamic cycle.

GEOSTRAS will develop a deep underground 
exchanger in Hurtigheim / Eckbolsheim with low 
natural permeability. A geothermal plant will be 
built to jointly produce electricity, heat and/or cold 
with the following characteristics:

• 241 000 MWh for electric production

• 810 000 MWh for thermal production

This geothermal exchanger is highly innovative, 
increasing chance of succeeding by opening two 
different ways of production: direct flow through 
long drain or conductive/convective geothermal 
heating on a forced flow inside the well.

GEOSTRAS project will concern deep naturally 
fractured geothermal system that is Enhanced 
Geothermal Systems (EGS), which aims to capture 
geothermal fluids present in naturally fractured 
reservoirs.

- European Funding

NER 300: 16.8 Mio€

- Private Investments

82.2 Mio€

The sole responsibility of this publication lies with the author. The European Union is not responsible for any use that may 
be made of the information contained therein. Co-funded by the European Union’s Horizon 2020 research and innovation 
programme [GA. No 773392 ] 



PROJECT OVERVIEW

Location

Project’s nameDescription

Case studies for Deep Geothermal demonstration projects

80 Mio€

GEOTHERMAE

Draskovec, Croatia

Partners

AAT Geothermae (CLEAG)

Total budget

Financial Instrument/-s

The innovative advanced geothermal power plant is 
driven by the full energy content of the geothermal 
brine, consisting of heat of thermal water used in an 
Organic Rankine Cycle turbine (geothermal 
electricity output min. 3.1 MWe) and the energy of 
aquifer gasses such as methane dissolved in the 
same water in a closed loop process (gross energy 
output of 18.6 MWe).

The CO2 from aquifer gas combustion is being kept 
in the internal system, cleaned and injected into the 
same geothermal aquifer, contributing to stability, 
sustainability and enhanced productivity of the 
geothermal brine. This makes the technology nearly 
100 % emission-free. The project is a blueprint for 
more sustainable, green and higher efficiency 
exploitation of the geothermal resource, opening 
replication opportunities for many potential new 
geothermal sites where aquifer gases are present 
all over Europe and worldwide.

The project will provide cheap and clean locally 
sourced energy, contribute to economic growth and 
quality of life in Croatia and beyond. It is an 
innovative first-of-a-kind combination of existing 
technologies providing green and sustainable 
base-load energy production with high efficiency, 
reducing need for energy imports.

The technology is produced and developed in 
Europe and the intellectual property is own by 
European firms.

- European Funding
o NER 300: 14.7 Mio€
o InnovFin EDP Loan (pending CapEx guarantees: 37.5Mio€)

- Private Investments
o Private Equities: 6Mio€
o PPA (Pending)

 

The sole responsibility of this publication lies with the author. The European Union is not responsible for any use that may 
be made of the information contained therein. Co-funded by the European Union’s Horizon 2020 research and innovation 
programme [GA. No 773392 ] 



PROJECT OVERVIEW

Partners

Project’s nameDescription

Case studies for Deep Geothermal demonstration projects

100 Mio€

Iceland: Krafla, Reykjanes and 
Hengill volcanic systems

IDDP - Iceland Deep Drilling Project

- HS Orka (HS) (Hitaveita Suðurnesja, in 2008 split  into HS Orka and HS Veitur)
- Landsvirkjun (LV) 
- Orkuveita Reykjavíkur (OR))
- Orkustofnun (OS), the National Energy Authority of Iceland.
- Alcoa Inc. (2007-2012)
- Statoil ASA (2008-2011)
- Statoil (now Equinor), again since 2015, with contract to 2020

Location

Total budget

Financial Instrument/-s

The main purpose of the IDDP project is to find out if 
it is economically feasible to extract energy and 
chemicals out of hydrothermal systems at 
supercritical conditions. To study the supercritical 
hydrous fluid, an advanced drilling technology 
needs to be applied and a novel fluid handling and 
evaluation system designed. The improvement of 
this basic idea by the IDDP is to drill deep enough 
into the roots of a conventional high temperature 
hydrothermal system to produce water at 
supercritical conditions and bring it to the surface 
as 400-600°C superheated steam, at subcritical   
pressures (<220 bar). In the case of low 
permeability systems, by injecting cold fluid into the 
hot rocks, fractures can be induced to complete the 
thermal mining cycle.

This first full scale IDDP-1 well was drilled in 2008 
and abruptly had to be completed mid-year 2009 at 
2.1 km depth, when drilled into ~900°C hot magma.

The IDDP-1 well was the world´s hottest production 
well for a while, but in 2012 the well had to be 
terminally abandoned due to valve failures and was 
cemented up. Nevertheless, the lesson learned was 
significant - similar wells can be drilled again 
towards shallow magma bodies in high 
temperature systems and magma-EGS systems 
created.

In 2016 the project began drilling the IDDP-2 well at 
Reykjanes. Drilling operations were completed in 
January 2017 at 4659 m depth.  The IDDP-2 well was 
successfully drilled into supercritical condition, 
experienced total circulation loss of drilling fluids 
from the beginning to the end, which provided 
extremely valuable data on the deep reservoir. 

European Funding
o FP7–H2020: 7 Mio€
- IMAGE
- GeoWell
- DEEPEGS 

International Funding
o ICDP – International Continental Scientific Drilling Program: 1.5 Mio€
o US NSF National Science Foundation – coring and science: 3.2 Mio€

National Funding
o Government of Iceland : 2.5 Mio€
o Private Investments: 35 Mio€                                                                         
o Not funded yet: 50 Mio€

50 Mio€: 5 + 15 + 30 (for the RN-17 well of opportunity, 
IDDP-1 and IDDP-2). 
30 Mio€: estimated additional for the IDDP-3, likely to be 
drilled ~2022, 
20 Mio€: estimate for pilot power plants related to IDDP-2 
and IDDP-3.

The sole responsibility of this publication lies with the author. The European Union is not responsible for any use that may 
be made of the information contained therein. Co-funded by the European Union’s Horizon 2020 research and innovation 
programme [GA. No 773392 ] 



PROJECT OVERVIEW

Partners

Project’s nameDescription

Case studies for Deep Geothermal demonstration projects

88 Mio€

Soultz-sous-Forêts

Location
Soultz-sous-Forêts, France

Total budget

Financial Instrument/-s

The Soultz-sous-Forêts site is the first pilot 
geothermal project in the world that furnished the 
proof of concept of enhanced geothermal systems 
by producing energy from a deep-seated granite. 

Started in 1984, the 30-years long pilot EGS project 
is located within the Upper Rhine Graben. Five deep 
boreholes (3.6 to 5 km deep) have been drilled in 
fractured crystalline rocks. Several hydraulic and 
chemical stimulations have been carried out for 
improving the initial injectivities or productivities of 
the 5 km deep reservoir. Long term hydraulic tests 
have been done and proved the hydraulic 
performances of the deep-seated fractured granite. 

The project, which draws on heat sources (up to 
200°C) 4500 to 5000 m in depth, operates on a 
binary cycle principle (ORC: Organic Rankine Cycle): 
the hot fluid arriving at the wellhead circulates in a 
closed loop and passes through a heat exchanger, 
which transfers the calories to another organic fluid 
with higher-performance properties allowing it to 
drive a turbine.

In 2016, the two energy suppliers Electricité de 
Strasbourg (ES) and EnBW Energie 
Baden-Württemberg AG replaced the old research 
power plant in Soultz dating from 2008 with a new 
power plant expected to feed approximately 12 
million kWh into the French electricity grid every 
year.

European Funding

30Mio€

National Funding

25Mio€ Germany: 

o The Federal Minister for the Environment, Nature 
Conservation, and Nuclear Safety (BMU)

o Project Management Jülich

25Mio€ France:

o ADEME

Private Funding

8Mio€ (Industrial site 2016)

o ÉS Géothermie (since 2016)

o EnBW Energie Baden-Württemberg AG (since 2016)

GEIE-EMC (in charge of the Pilot project since 1985)

- EWIV Warmebergbau BP 38 

- Fa. BESTEC GmbH, Landau, Germany

- Bundesanstalt fur Geowissenschaften und Rohstoffe 
(BGR), Hannover, Germany

- EnBW AG, Jarslruhe, Germany 

- Pfalzweke AG Ludwigshafen, Germany

- Electricité de France (EDF), Paris, France

- Electricité Strasbourg

- Bureau de recherche géologique et minière - BRGM. Centre 
scientifique et technique, Orléans Cedex 2, France

- CNRS, Paris, France

The sole responsibility of this publication lies with the author. The European Union is not responsible for any use that may 
be made of the information contained therein. Co-funded by the European Union’s Horizon 2020 research and innovation 
programme [GA. No 773392 ] 



PROJECT OVERVIEW

Location

Project’s nameDescription

Case studies for Deep Geothermal demonstration projects

18 Mio€

United Downs Deep Geothermal Power 

Cornwall, United Kingdom

Partners
Geothermal Engineering Limited (GEL)

Total budget

Financial Instrument/-s

UDDGP plans to target a permeable geological 
structure called the Porthtowan Fault Zone, which 
lies about 800m to the west of the United Downs 
site. Two deep holes (wells) will be drilled into it; 
one for injection at about 2,500m depth and one for 
production at 4,500m. The temperature at the 
bottom of the production well is expected to be 
about 190 ˚C.

Water will be pumped from the production well, fed 
through a heat exchanger and then re-injected into 
the ground to pick up more heat from the rocks in a 
continuous cycle. The extracted heat will be used to 
supply a demonstration power plant.

- European Funding
o ERDF: 10.6Mio€

- National Funding
o Cornwall Council: 2.4Mio€

- Private Investments
o Abundance Capital Crowdfunding: 5Mio€

The sole responsibility of this publication lies with the author. The European Union is not responsible for any use that may 
be made of the information contained therein. Co-funded by the European Union’s Horizon 2020 research and innovation 
programme [GA. No 773392 ] 



Mijnwater BV 

PROJECT OVERVIEW

Partners

Project’s nameDescription

Case studies for Deep Geothermal demonstration projects

30 Mio€

Mijnwater BV

Heerlen, The Netherlands
Location

Total budget

Financial Instrument/-s

The aim of Mijnwater BV in Heerlen is to 
demonstrate the utilization of geothermal energy 
occluded in the water of flooded former mines can 
be used as a safe and ecological way to heat 
buildings. In Heerlen, a DHC concept is developed to 
supply this new, 'green' energy to buildings for 
heating and cooling. The huge minewater reservoir 
is additionally used as large thermal subsurface 
storage facility. The mining history in the region 
prolongates in this way into a pleasant environment 
to live in and to create new job opportunities and to 
turn an environmental problem into new 
environmental opportunities.

The project has already gone through several 
phases:

Mijnwater 1.0: Pilot (2000-2012): Minewater pilot 
system, consisting of 5 wells: 2 heat sources 
(-700m, 28°C) and 2 cold sources (250m, 16°C), 1 
intermediate source (-350m, 18°C-22°C). 2 builing 
complexes (combined surface area of 50.000 m2)

Mijnwater 2.0: Smart grid for heating & cooling 
(2012-2014): full-fledged intelligent energy grid for 
heating and cooling  buildings with hybride 
sustainable energy infrastructure, which means 
that demand-controlled heat and cold is supplied 
and injected; that heat and cold are reused and 
exchanged between buildings. New connections of 
buildings to the network are realized (for about 
64.000 m2). Total investment for phase 1 is about 
19,6 MEUR.

Mijnwater 3.0: D2Grids: 5G DH and cooling network 
(from 2018): The project aims to upscale the proven 
technology from Mijnwater 5th generation District 
Heating and Cooling (5G DHC) network within 
Parkstad Limburg region and in various pilot sites 
across NWE.  D2GRIDS is an acronym for ‘demand 
driven grids’ Upscaling of the Mijnwater 5G thermal 
smart grid: In contrary to conventional district 
heating grids, the development in Heerlen aims to 
build a thermal smart grid on low temperatures. By 
a cloud of decentral heat pumps, located at 
end-user accommodation, energy is exchanged on 
the grid. Surpluses of cold and heat are taken back 
and forwarded to other customers. Energy flows 
are induced through customer demands and not 
driven by central plants. The concept allows large 
scale utilization of low temperature waste heat, like 
from data centres, supermarkets, industry, etc.

- European funding:
o European Interreg IIIb NWE-program: 6,4 Mio€ - 2003-2008
o 6th Framework Program project EC-REMINING-lowex  (Rede-
velopment of European Mining Areas into Sustainable Commu-
nities by Integrating Supply and Demand Side based on Low 
Exergy Principles): 3,5 Mio€ - 2008-2012
o EIB (behind LEF)
o Horizon2020 STORM-DHC
o Interreg HEATNET-NWE
o EFRO OPZUID
o LIFE Life4HEATRECOVERY
o Interreg D2GRIDS

- National funding:
o EOS Energy Research Subsidy: 0,3 Mio€
o UKR (Unique Opportunity Regulation): 0,6 Mio€
o ISV Investment budget City Renovation: 1,3 Mio€
o Province of Limburg: 0,4 Mio€
o NL-Invest
o PILOT GASVRIJE WIJKEN
o REGIODEAL
o Investment Municipality Heerlen: 2 Mio€
o Shares Municipality Heerlen: 5,1 Mio€

The sole responsibility of this publication lies with the author. The European Union is not responsible for any use that may 
be made of the information contained therein. Co-funded by the European Union’s Horizon 2020 research and innovation 
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