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Abstract  

The transition to a low-carbon energy system in the EU depends on scaling innovative energy 

technologies like geothermal energy. Despite its potential as a reliable and low-carbon energy 

source, geothermal innovation faces persistent barriers to finance and market integration. This thesis 

addresses this by investigating what affects the interest of investing in and scaling of geothermal 

energy technologies within the context of EU’s energy transition. Drawing on the Multi-Level 

Perspective (MLP) and the conceptualization of venture capitalists as a transition intermediaries, the 

study examines how investment structures, norms, and actors shape the development of geothermal 

energy innovations. The empirical analysis is based on semi-structured interviews with venture 

capitalists, energy experts, and industry stakeholders. The findings from thematic analysis show that 

prevailing investment norms – such as short-termism or risk aversion – function as regime-level 

selection mechanisms that systematically disadvantage capital-intensive, long-horizon innovations 

like geothermal. At the same time, the study finds that specialized or strategically positioned venture 

capitalists can act as legitimators, risk absorbers, and expectation coordinators, helping geothermal 

technologies gain credibility and visibility. However, their transformative influence is limited by the 

relatively small scale of the VC sector compared to other investor groups, e.g., institutional 

investors, as well as by the mismatch between geothermal’s complexity and the financial logics that 

dominate innovation funding. This study concludes that while VC can act as a driving force, broader 

systemic change in financial priorities requires coordinated support from public policy, long-term 

capital, and institutional reform to reshape financial market priorities and enable decarbonization. 

Keywords: venture capital, geothermal energy innovations, energy transition, multi-level 

perspective, transition intermediaries  
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1. Introduction 

 This chapter sets the foundation for the thesis by outlining the background, 

relevance, and scope of the research. It introduces the empirical and theoretical 

problems, formulates the aim and research questions, and explains the 

delimitations. The chapter concludes with an overview of the structure of the thesis.  

1.1 Background  

The urgency of transitioning to a low-carbon energy system has become 

increasingly evident in the face of climate change. Global efforts, such as the Paris 

Agreement and the European Green Deal, highlight the necessity of reducing 

greenhouse gas emissions and increasing the share of renewable energy sources in 

the energy mix (European Commission n.d.). Yet, as shown in Figure 1, global 

investment trends from 2019 to 2022 (IRENA 2023a) reveal a persistent imbalance 

where fossil fuel investments have consistently exceeded those in renewable 

energy. This highlights a gap between political ambition and financial allocation, 

suggesting that current capital flows are still misaligned with the goals set out in 

major international agreements.  

Achieving sustainable energy goals requires not only scaling existing renewable 

energy technologies like wind and solar but also fostering innovative solutions that 

can address gaps in the current energy system (IRENA 2023a). One of the key 

challenges in this transition is the need for technological advancements that can 

make renewable energy sources more reliable and cost-effective (Gaddy et al. 

2017). While progress has been made in solar and wind power, some other energy 

sources remain underdeveloped due to financial, regulatory or technical barriers 

(IRENA 2023b). This is also the case for geothermal energy, which is the focus of 

this thesis.  

Geothermal energy is a renewable, low-carbon, and continuous energy source 

that can complement intermittent renewables like wind and solar (Adalı et al. 2022). 

It offers significant advantages, including baseload power generation – ability to 

provide a stable supply of power to the electrical grids – low environmental impact, 

and diverse applications, such as electricity production, industrial processes and 

direct heating and cooling (U.S. Department of Energy n.d.). Despite these benefits 

and advantages, its role in the energy transition has been limited so far and “is often 

referred to as a niche technology that is too localized, too small or too expensive to 

make much of a difference in how renewable energy will be supplied in a fully 

decarbonized future”  and “has been undervalued in  terms of what it could provide” 

(Tester et al. 2021, p.1).  
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Figure 1: Annual global investments into fossil-fuel and renewable energy for the period 
2019-2022 (source: IRENA 2023a) 

 

According to statistics, geothermal energy contributed 2,8 % to the overall 

renewable energy mix of the European Union (EU) in 2021, while its potential with 

current technologies reaches up to a 25 % share in heating and cooling applications, 

and around 10 % in electricity production (European Parliament 2023). However, 

its adoption remains limited due to challenges such as high upfront costs and risks 

during the exploration phase (ibid.). Notably, the drilling stage alone represents up 

to 50 % of total project costs (Laenen et al. 2019). While wind and solar applications 

have experienced dramatic cost reductions due to innovation and strong policy 

support (Beiter et al. 2021), geothermal energy has lagged behind (Tester et al. 

2021).  

Emerging technologies, particularly advancements in drilling, have the potential 

to lower costs and increase resource accessibility, making geothermal energy more 

competitive. Additionally, novel applications of geothermal systems, such as 

lithium extraction from geothermal brines, demonstrate the broader value of these 

innovations (Weinand et al. 2023). Yet, despite these promising advancements, 

investment in geothermal innovations remains insufficient as compared to other 

renewable energy technologies (Figure 2). Bridging this funding gap requires a 

deeper understanding of the financial systems and their mechanisms that drive 

capital allocation to emerging energy technologies. 
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Figure 2: Annual Global Investment in Renewable Energy Technologies in USD Billion 
for the period 2019–2022 (source: IRENA 2023a) 

 

Financial systems are sets of institutions, financial markets, instruments, and 

actors (e.g., governments, banks, venture capitalists) that facilitate the allocation of 

capital, manage risks and support economic growth within an economy (CFI n.d.). 

They play a significant role in supporting new technologies and practices, 

subsequently accelerating the transition to a sustainable energy future (Geddes & 

Schmidt 2020). While public funding, grants, and subsidies have been essential in 

supporting research and development (R&D), they are often insufficient to scale up 

and commercialize new energy technologies (Gaddy et al. 2017). This gap is 

particularly evident in high-risk emerging technologies – those that face technical, 

financial, and market uncertainties – which, despite still being in their early stages, 

already demonstrate potential benefits. At this stage, commercialization requires 

significant investment, but public funding mechanisms generally do not support 

activities associated with profit generation, leaving a critical financing gap for 

market deployment (Muscio et al. 2023). Thus, private capital investment is 

essential in bridging the gap between technological development and market  

deployment, i.e., commercialisation (ibid.). Institutional investors, banks, and 

venture capitalists are all important actors in this space, providing the financial 

resources needed to scale up innovative renewable energy solutions (Polzin & 

Sanders 2020). However, not all renewable energy technologies receive equal 

attention from such private investors. While solar and wind have attracted 

substantial funding (83 % and 65 % share of private investments respectively), 
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geothermal energy technologies remain funded mostly by the public sector (32 % 

share of private investments), which does not have the necessary capabilities to 

commercialise these technologies (IRENA 2023a). To overcome these funding 

barriers, a robust financial ecosystem – comprising of elements such as funding 

mechanisms, actors, and policies – is necessary to support the development and 

commercialization of innovative geothermal technologies (Leanen et al. 2019). 

In the diverse financial ecosystem that supports the scaling of energy 

innovations, venture capital (VC) represents one of the sources of funding for such 

solutions. VC is a form of private equity financing that specializes in high-risk, 

high-reward investments in innovative startups and emerging technologies, offering 

the potential to scale innovations rapidly (Polzin 2024). VC has played a crucial 

role in the development of disruptive industries, particularly in sectors such as 

information technology and biotechnology (Metrick & Yasuda 2021), while in the 

energy sector, VC investment has been instrumental in scaling up solar and battery 

storage technologies (Polzin 2024). However, VC engagement in geothermal 

energy remains limited, particularly for innovative solutions that focus on the 

technological advancements of accessing the geothermal resources (Pratty 2022). 

Despite the current status of VC investment in geothermal, VC could play a role in 

unlocking geothermal energy's potential, especially in scaling the innovative 

startups developing breakthrough technologies. Its ability to take on risk, coupled 

with its focus on innovative and scalable solutions, makes it an ideal partner for 

accelerating the commercialization of these technologies (Polzin 2024).  

With technological advancements in drilling and lithium extraction from 

geothermal brines, new business models are emerging that could attract VC interest. 

In addition, a favourable policy environment has recently developed around 

geothermal energy by the EU, which may bring even more interest from the private 

investment sector (Council of the EU 2024). Therefore, it is important to explore 

the VC involvement in geothermal innovation, especially in the context of current 

transformations in the sector, which can provide valuable insights into the future 

prospects for scaling and deploying geothermal energy.  

 

1.2 Problem Statement 

This section outlines the key empirical and theoretical gaps that motivate the 

research. It distinguishes between the lack of empirical insight into VC’s role in 

geothermal innovation and the underdeveloped theoretical treatment of financial 

systems in sustainability transition frameworks. 
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1.2.1 Empirical Problem 

There is a growing interest in understanding the mechanisms through which VC 

investments contribute not just to innovation development, but also to broader 

transformations in the energy sector (Wang 2024).  

The renewable energy sector – and geothermal energy in particular – has 

attracted relatively limited VC investment compared to other sectors like biotech or 

IT (Wang 2024). While the innovations in the RE sector face distinct challenges 

including high capital intensity, long development timelines, and uncertain 

regulatory environments, geothermal energy startups remain particularly 

underexplored in empirical research. This opens opportunities to investigate how 

VC engages with geothermal innovations and what implications it can have on the 

growth of the sector. 

Existing studies have shown that VC can play a transformative role in scaling 

new technologies in other industries like IT (Michelfelder et al. 2022), but it 

remains unclear whether, and how, VC can similarly facilitate the development and 

commercialization of geothermal energy technologies. Moreover, while solar and 

wind sectors have received considerable research attention regarding private 

investment mechanisms, geothermal energy remains comparatively neglected. 

Understanding the role of VC in advancing geothermal technologies can provide 

valuable empirical insights into how private finance adapts to support less 

conventional areas of the clean energy transition. 

1.2.2 Theoretical Problem  

The theoretical gap lies in the underexplored role of financial systems in 

transition studies (Dordi et al. 2022; Steffen & Schmidt 2021). While technological, 

regulatory, and policy dimensions are central to popular transition frameworks – 

such as the Multi-Level Perspective (MLP) and Technological Innovation Systems 

(TIS) – financial systems are often underrepresented or lack a deep exploration 

within these frameworks. This gap leaves important dynamics between financial 

mechanisms, innovation systems, and energy transitions insufficiently addressed. 

Moreover, this lack of focus prevents a comprehensive understanding of how 

financial flows and actors influence the scaling of innovations needed for a 

transition. Therefore, researchers emphasize the need to better conceptualize 

financial systems within such frameworks (Steffen & Schmidt 2021; Egli et al. 

2022). 

While the need to integrate financial systems into transition studies is 

increasingly recognized, doing so requires acknowledging a distinctive logic that 

governs how these systems evolve. According to the MLP framework, dominant 

socio-technical systems – such as fossil fuel-based energy – must be disrupted to 

enable the replacement with new, sustainable alternatives (Geels 2002). However, 

according to Geddes and Schmidt (2020), financial systems do not follow the same 
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pattern of disruption and replacement. Instead, they propose understanding changes 

in financial systems as processes of adaptation and restructuring that can enable and 

support sustainable transitions. Unlike energy systems, where fossil fuels can be 

substituted with renewables, or mobility systems where combustion vehicles can be 

replaced by electric ones, the foundational structures of financial systems are not 

easily replaced. This distinction is important, as overlooking the evolving nature of 

financial systems can limit the understanding of how investment practices and 

financial actors can reshape the systems to support capital-intensive, high-risk 

innovations that are needed for energy transition. 

The recognition that financial systems adapt rather than undergo disruption 

creates space to explore how various actors can contribute to such reconfiguration 

over time – since such change does not happen automatically but requires active 

advocacy and deliberate effort. Therefore, this perspective highlights the role of 

financial actors in actively reshaping norms, expectations, and resource flows 

within the existing financial system. Venture capitalists, operating at the 

intersection of the financial system and entrepreneurial innovation, represent a 

particularly relevant phenomenon to be explored. Examining their perspectives, 

behaviours, and practices can offer deeper insights into the roles of financial actors 

in financial systems evolution within sustainability transitions, as well as their 

significance in supporting innovation development. 

This study contributes to business studies by offering a new way to understand 

how actors engage with sustainability challenges. Business research often focuses 

on how individual firms develop strategies for sustainability. However, this 

approach can miss how actors like venture capitalists operate within and influence 

broader systems. By looking at them through a systems-thinking lens, this study 

helps expand business research beyond the firm level and shows how financial 

actors can play a role in driving larger-scale transitions. 

1.3 Aim and Research Questions 

To address the identified theoretical and empirical gaps, the aim of this thesis is 

to contribute to the understanding of the role of financial actors in sustainability 

transitions. The following research questions guide the study: 

1. What shapes the interest of investing in geothermal energy technologies in 

the EU? 

2. How do European venture capitalists understand their role in supporting 

clean energy innovations like geothermal?  
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1.4 Delimitations 

This case study setting focuses on the EU for examining the energy transition 

from fossil-based to renewable energy technologies, with a particular emphasis on 

geothermal energy. The EU’s shared policy framework and regulatory environment 

provide a unique context for understanding how VC interacts with clean energy 

innovations. The EU's Green Deal and renewable energy targets offer a cohesive 

landscape for examining how financial actors engage with emerging energy 

technologies within a region characterized by collaborative policy development and 

integration across member states. As such, country-specific effects are not 

considered within the scope of this research, as the focus is on overarching EU-

level dynamics.  

Additionally, this research focuses specifically on scalable geothermal 

innovations with the potential for widespread adoption, rather than on large-scale 

infrastructure projects like geothermal power plants. By emphasizing scalable 

technologies, the study aims to examine how venture capital can support 

innovations that not only offer technological breakthroughs but are also well-

positioned for market uptake and commercial growth within the energy transition. 

 

1.5 Outline of the Thesis 

This thesis is organized into six main chapters, each addressing a key aspect of 

the research. The first chapter introduces the research problem, objectives, and 

relevance of the study. Chapter Two provides a literature review of VC and the 

MLP framework, and develops the conceptual framework by positioning financial 

actors within the MLP as well as introducing the notion of venture capitalists as 

transition intermediaries. Building on this foundation, the third chapter outlines the 

research design, including data collection and methods used to analyse the data. 

Chapter Four presents the empirical findings derived from interviews with investors 

and sector experts, organized around central themes. These findings are further 

interpreted in Chapter Five, which is structured to directly address the research 

questions and discusses the results in relation to existing literature and theoretical 

perspectives. Finally, Chapter Six concludes the thesis by synthesizing key insights, 

reflecting on the role of VC in accelerating clean energy innovation, and suggesting 

directions for future research. 
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2. Literature Review 

 This chapter reviews the existing literature on venture capital and the Multi-

Level Perspective framework. It outlines the role of VC in supporting innovation 

and introduces the MLP as a framework for understanding socio-technical 

transitions. The chapter concludes with a conceptual framework section, which 

explains the analytical lens used to examine the phenomenon and address the 

research questions. 

2.1 Venture Capital  

VC is a type of private equity financing that is provided to high-potential startups 

and emerging companies in exchange for equity stakes (Metrick & Yasuda 2021). 

It plays an important role in fostering innovation by bridging the funding gap 

between R&D and commercialization stages (Ghosh & Nanda 2010). VC 

investments – structured as funds that are managed by VC firms – are characteristic 

for their high risk, but they offer substantial returns if the ventures succeed (Kaplan 

& Lerner 2010). These funds typically have a time horizon of five to ten years, 

which is supposed to reflect the period needed for startups to achieve significant  

growth and reach exit events (Metrick & Yasuda 2021). Beyond financial funding, 

VC firms provide essential added value that increases the growth chances of their 

portfolio companies. These contributions include strategic guidance, mentorship, 

network access, and operational support (Gompers & Lerner 2001; Bocken 2015). 

 

2.1.1 Role of Venture Capital in Innovation Financing 

Financing innovation is a dynamic process involving several different types of 

financiers (Figure 3). Each is appropriate at different stages of development of 

innovations, as they differ in the variation of risk, technological maturity and 

potential returns at certain points in time. In initial R&D, funding is primarily 

provided by public grants, R&D subsidies, and governmental research initiatives. 

Public support plays a crucial role in sustaining research as most of the private 

capital tends to avoid high-risk, pre-commercial technologies (IRENA 2023a; 

Laenen et al. 2019).  

As technologies move beyond laboratory research or demonstration in real-

world settings and approach the stage of commercialisation, their financial needs 

increase significantly, while revenue generation often remains limited. This stage 

between R&D and commercialisation is typically characterised by negative cash 

flows, creating the so-called “valley of death” – a critical funding gap where 

technologies struggle to attract investment to be scaled (Gaddy et al. 2017; Muscio 

et al. 2023). The stage is where technologies are too developed for public research 
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funding but not yet commercially viable (Polzin & Sanders 2020; Migendt et al.  

2017). While some public support continues, VC often steps in to provide financial 

backing in return for equity stakes, given the high-risk, high-reward potential 

(Polzin & Sanders 2020). VC is influential throughout the entire commercialisation 

phase, which may involve supporting the creation of niche markets, guiding early 

deployment, and enabling the broader diffusion of the technology into mainstream 

markets (Polzin et al. 2017). As the technology matures and reaches widespread 

adoption, the role of VC diminishes, and institutional investors, banks, and 

corporate financiers become the primary sources of capital. The transition from VC 

to large-scale financing is necessary to integrate the innovation into the socio-

technical regime and drive cost reductions through economies of scale and learning 

effects (ibid.). This switch in financiers is closely linked to the exit strategies 

employed by venture capitalists (IPOs, acquisitions, etc.), as successful exits are 

crucial for these investors to realize returns on their high-risk investments and 

recycle capital into new ventures (Gompers & Lerner 2001). 

 

 

Figure 3: Role of Venture Capital in Innovation Financing (based on Polzin et al. (2017) 
and Bocken (2015)) 

2.1.2 Venture Capital and Energy Innovations 

The intersection of VC and energy innovations has gained increased attention, 

mainly due to intensifying efforts to transition towards low-carbon energy systems. 

As Wang (2024) emphasizes, private equity and VC investors are especially 

important in this space due to their higher risk tolerance compared to traditional 

financiers. Their involvement helps make it possible for renewable energy startups 

to enter the market, iterate on their innovations, and contribute to long-term societal 

and environmental benefits. Unlike mature RE technologies such as wind and solar 

– where financing is currently secured mainly through banks or corporate investors 

– emerging solutions coming from geothermal require early support from actors 
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willing to invest before market validation. This makes VC an essential funding 

source for scaling such innovations. 

Despite the strategic importance of VC in energy and cleantech innovation, the 

sector has faced fluctuations in investment patterns. In the period around the mid -

2000s, a lot of VC funding was flowing into cleantech, especially in energy storage 

and biofuels. However, due to the disappointing returns that these ventures 

generated, many VC firms withdrew their investments from such capital-intensive 

energy technologies and did not invest in them further (Gaddy et al. 2017). 

Recently, however, there has been a renewed interest in these areas, mainly due to 

technological advances, electrification of industries, and above all, escalating 

support from policymakers and regulators who are pressing for the decarbonization 

of society (IEA 2023). 

The impact of VC on energy innovations varies significantly across regions. 

While the U.S. has developed a strong VC ecosystem that has contributed to the 

scaling of major public companies (Gornall & Strebulaev 2021), European VC 

markets face structural challenges. Many European countries rely heavily on 

banking-oriented financial systems, which limit the role of external financing in 

supporting cleantech startups (Leogrande et al. 2021). This suggests that public 

intervention may be necessary to achieve higher investment levels in cleantech and 

renewable energy technologies. Moreover, European investors tend to exhibit a 

more risk-averse investment culture, which favours investments in later stages of 

technology development with more predictable returns, whereas in comparison, 

U.S. investors are more willing to fund high-risk energy ventures (ibid.). This 

difference in risk preference can hinder energy innovation in Europe. 

 

2.2 Multi-Level Perspective on Low-Carbon Transitions 

The MLP is a widely used framework for analyzing socio-technical transitions, 

particularly in the shift toward low-carbon solutions (Yudha et al. 2022). As 

illustrated on the Figure 4, it conceptualizes transitions as processes that unfold 

over time and across multiple levels of interaction (Geels, 2004). Rather than 

focusing solely on firm- or sector-specific innovation, the MLP emphasizes socio-

technical systems – integrated configurations of technologies, institutions, 

economic structures, and cultural practices that together enable societal functions 

(ibid.). 

 

2.2.1 Core Concepts of the MLP 

A socio-technical system consists of the interconnected elements that are 

required to fulfil societal needs – such as energy production, transportation, or 

communication – including artifacts (technologies), knowledge, capital, labor, 
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institutions (norms, regulations), and cultural meaning (Geels, 2004). While 

traditional innovation system approaches focus mainly on the production side of 

technologies, socio-technical systems also integrate their diffusion and use (ibid.). 

According to Geels et al. (2017), these systems do not function in isolation but 

emerge from the co-evolution of technology and society, a process shaped by 

human actors embedded in social networks. The structure of these systems leads to 

path dependence, where existing technologies and institutional structures resist  

change and favour incremental improvements rather than radical transformations. 

Therefore, incumbent actors within these systems often work to maintain, defend, 

and improve existing structures (ibid.). 

MLP distinguishes between three analytical levels – innovation niches, socio-

technical regimes, and the socio-technical landscape – which interact to shape 

transition pathways (Geels & Schot 2007). These levels do not represent strict 

hierarchies but rather conceptual layers of configuration, where each influences 

innovation and system (in)stability in different ways (Yudha et al. 2022). 

The Niche Level (Micro-Level) 

Niches are protected spaces where radical innovations can develop outside the 

constraints of dominant socio-technical regimes (Yudha et al. 2022). These spaces 

provide opportunities for experimentation, learning, and early adoption, which 

protects innovations from direct competition in mainstream markets (Geels 2004). 

At this level, supporting networks – including research institutions, policymakers, 

and early market adopters – play a crucial role in fostering innovation (Yudha et al. 

2022). Strategic Niche Management (SNM) highlights how actors intentionally 

nurture niches by creating experimental settings for technology development (Geels  

2004). For example, renewable energy technologies, such as geothermal energy, 

often begin in niche markets where subsidies, pilot projects, and research grants 

provide the necessary space for their development (Geddes & Schmidt  2020). 

However, niche innovations face significant challenges in breaking into the 

mainstream due to their misalignment with existing socio-technical regimes (Geels 

2004). The misalignment between niche innovations and regimes occurs because 

these regimes are stabilized by a combination of technologies, infrastructures, 

institutions, regulations, user practices, and market structures that favour incumbent  

solutions, i.e., solutions that are mainstream and present in the regime (ibid.). For 

transition to occur, these innovations must not only demonstrate technical and 

economic viability but also align with changes at the regime and landscape levels. 

The Socio-Technical Regime Level (Meso-Level) 

Within socio-technical systems, socio-technical regimes represent a specific and 

structured subset, referring to the stabilized rules, routines, and networks of actors 

that maintain the system's current trajectory (Geels 2004), e.g. current electricity 
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generation system mostly dependent on fossil fuels. It encompasses the dominant 

technologies, structures, institutions, and practices that shape an existing system 

(ibid.) and form the “deep structure” that stabilizes socio-technical systems (Geels 

& Schot 2007). While socio-technical systems as a whole evolve dynamically, 

regimes within these systems resist radical change due to their deep-rooted 

coordination between actors and structures, which makes transitions a complex and 

multi-level process. 

A regime includes various interdependent actors and institutions, such as firms, 

regulatory bodies, users, and financial systems, all of whom contribute to 

maintaining the status quo (Geels et al. 2017). The perseverance of socio-technical 

regimes can be explained by path dependency and lock-in mechanisms, which arise 

from a combination of technological, economic, institutional, and cognitive factors 

(Geels 2004). Path dependency implies that past decisions shape future possibilities 

and limit alternative trajectories. For instance, in the energy sector, historical 

reliance on fossil fuel-based infrastructures limits the rapid adoption of geothermal 

energy, even when it becomes technologically viable. Lock-in mechanisms further 

reinforce stability by making it costly or difficult to shift away from incumbent 

technologies. Therefore, regimes tend to favour incremental innovation, improving 

existing systems rather than adopting disruptive changes (ibid.).  

Fossil fuel-based energy systems are maintained by a complex web of 

technological investments, economic incentives, and political institutions that 

reinforce their dominance (Geels et al. 2017). This results in a situation, where 

actors continue to support existing technologies due to sunk costs, market 

advantages, and regulatory frameworks that benefit incumbents (Geels 2004). 

However, internal pressures – such as technological inefficiencies, regulatory shifts 

or activities of actors – can create windows of opportunity for niche innovations to 

enter the regime (ibid.). If these pressures align with landscape-level changes, a 

transition may become possible. 

The Socio-Technical Landscape (Macro-Level) 

The socio-technical landscape represents the broad exogenous factors that 

influence both niches and regimes and shape long-term transition dynamics (Geels 

& Schot 2007). Compared to regimes – which can be actively influenced by actors 

– landscape developments are structural trends and external shocks that can neither 

be changed at will nor changed in the short term (Geels 2004). Van Driel and Schot 

(2005) identified three types of landscape developments – slow-changing trends 

(e.g., climate change, demographic shifts), long-term socio-economic 

transformations (e.g., industrialisation, urbanisation), and sudden external shocks 

(e.g., financial crises, wars, natural disasters). These landscape developments act as 

“gradients of force”, making certain transitions more likely or pressing, even 

though they do not directly determine change (Geels & Schot 2007). The landscape 
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level thus plays a crucial role in shaping the timing and feasibility of transitions, as 

niche innovations are more likely to succeed when landscape pressures weaken the 

regime stability, which then allows alternative technologies to gain momentum 

(Geels et al. 2017). For example, climate change and global energy policies create 

pressures that may destabilize existing fossil fuel regimes, making way for 

renewable alternatives like geothermal energy.  

 

Figure 4 illustrates the MLP framework as applied to the dynamics of 

geothermal energy innovations. The diagram is structured along two axes: vertical 

levels representing different socio-technical layers – landscape, regime, and niche 

– and a horizontal axis representing time. At the bottom, geothermal innovations 

emerge within protected niche spaces, where experimentation and learning occur. 

Over time, some of these innovations (yellow circles and arrows) begin to mature 

and interact with elements of the socio-technical regime that is comprised of 

interlinked parts such as market, policy, science, finance, and industry (blue nodes). 

The regime is typically stable but can gradually evolve or be destabilized due to 

external landscape pressures (e.g., climate change, geopolitical shifts), shown at the 

top as fluctuating waves. These pressures may weaken regime stability (dashed 

arrows) and create windows of opportunity for niche innovations to scale up and 

integrate into the regime. The MLP framework emphasizes the co-evolution 

between niche innovations and regime structures within broader landscape 

developments that shows how transitions unfold over time. 

Figure 4: Multi-Level Perspective on Low Carbon Transitions (based on Geels 2011) 
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2.3 Conceptual Framework 

 

The conceptual framework provides the analytical lens that guides the empirical 

investigation of this study. Its purpose is to position financial systems within the 

MLP framework and to explain the factors contributing to their stability. 

Furthermore, it introduces the conceptualization of venture capitalists as transition 

intermediaries, aiming to explore their role in enabling financial systems evolution 

and in the development of geothermal technologies. 

2.3.1 Embedding Finance in the MLP  

The financial system can be analytically understood as distinct socio-technical 

regime within sustainability transitions. Like other regimes, such as energy, 

mobility, or food systems, finance is characterized by stable institutions, formal and 

informal rules, dominant logics, actor networks, and shared routines (Geddes & 

Schmidt 2020). This financial regime performs a selection function by influencing 

which innovations receive funding and are subsequently able to integrate into 

mainstream markets (Geels 2013). However, the degree of influence of the financial 

regime is shaped by broader landscape developments, such as different varieties of 

capitalism and the increasing financialization of the economy (Geddes & Schmidt 

2020). It is composed of diverse actors, institutions, norms, and heuristics for 

decision-making processes that collectively determine the flow of capital into 

different technological niches (Geddes & Schmidt 2020). These actors include 

institutional investors, banks, insurers, venture capitalists, and financial regulators. 

Together, they shape investment decisions by reinforcing norms around what 

constitutes a viable or bankable technology. 

Within the broader financial system, investments and financial markets in 

particular are shaped by strong path dependencies and lock-in effects. These 

dynamics influence how capital is allocated and limit the adaptability of financial 

actors to emerging technological opportunities (Geddes & Schmidt 2020). One key 

manifestation of this is the dominance of neoclassical economic theory widely used 

in the investment practices – the Efficient Market Hypothesis – which assumes that 

all financially relevant information is already incorporated into asset prices, 

implying that financial markets allocate capital efficiently to the most promising 

opportunities (Hiremath & Kumari 2014). However, insights from evolutionary 

economics challenge this notion by emphasizing that financial actors are not purely 

rational, but rather they exhibit risk aversion and rely on established investment 

patterns, which can lead to passivity and hinder the financing of promising 

innovative technologies (Dosi 1990). This is particularly relevant for geothermal 

energy that requires long-term, capital-intensive investments that do not always fit 

conventional financial models (Polzin 2024).  
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The financing challenges that niche innovations face can be further traced to 

what Louche et al. (2019) call dominant investment logics in financial markets – 

short-termism, risk aversion, reliance on historical data and predictability, the 

assumption of price efficiency, and the emphasis on risk-adjusted returns. First, 

financial markets prioritize short-term returns, which leads to investment horizons 

that are misaligned with the long-term nature of geothermal energy projects.  

Frequent portfolio turnover and reward structures that incentivise immediate gains 

discourage patient capital, which is essential for new energy solutions (ibid.). 

Second, financial markets are characterized by a high degree of risk aversion, 

especially when it comes to unfamiliar or emerging technologies. Geothermal 

innovations, which often involve uncertain returns, are perceived as high-risk and 

fall outside the comfort zone of many conventional investors. Third, financial actors 

rely on historical data and quantitative models to assess future investment risks and 

returns. However, the uncertainties associated with climate change and emerging 

clean technologies make it difficult to incorporate long-term sustainability risks into 

financial decision-making (Louche et al. 2019). This results in inaction, as investors 

struggle to integrate climate-related risks into standard financial assessment models 

(Stern 2006). Fourth, the belief that market prices reflect all available financial 

information overlooks the significance of climate risks, which are often excluded 

from traditional valuation models (Fama 1970). This exclusion weakens the 

financial case for long-term investments in clean technologies like geothermal 

energy, which have benefits that extend beyond traditional valuation metrics. 

Lastly, traditional investment evaluation methods focus on financial risks that can 

be measured, while neglecting non-financial risks like regulatory and 

environmental risks (Louche et al. 2019). As a result, current models fail to capture 

the potential for long-term profitability in clean energy investments, which further 

discourages financial support for promising innovations. 

In response to these limitations, alternative financial mechanisms are emerging 

to bridge the gap between conventional investment assessments and the risks 

caused by climate change. Carbon pricing, ESG (Environmental, Social, and 

Governance) certifications, and climate-related financial risk disclosures are 

becoming increasingly relevant in changing preferences of investors and 

encouraging capital flows toward sustainable energy technologies (Louche et al. 

2019). By incorporating alternative investment logics – such as long-termism, 

active ownership, and ESG integration – financial regime actors could rearrange 

incentives and create stronger conditions for financial markets to more engage with 

promising innovations needed to combat climate change (Dumas & Louche 2016). 

2.3.2 Venture Capitalists as Transition Intermediaries 

The conceptual framework is intended to investigate the potential role of venture 

capitalists in the energy transition by approaching them as transition 
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intermediaries. This conceptualisation draws on the idea that such actors may be 

involved in facilitating the movement of innovations from niche toward socio-

technical regime (Kanda et al. 2024). To further examine the ways in which this 

intermediary role could be enacted, the framework incorporates two 

complementary theoretical perspectives – expectation management and 

institutional entrepreneurship. These perspectives offer tools for exploring how 

venture capitalists might engage in shaping expectations around emerging 

technologies and how they could interact with or influence institutional structures 

within the financial systems. 

Intermediaries in Sustainability Transitions 

Transition intermediaries are actors or platforms that facilitate sustainability 

transitions by connecting different stakeholders, resources, and ideas to accelerate 

the adoption of innovations (Kanda et al. 2024). Within the MLP framework, 

intermediaries serve as bridging entities that help align the interests of niche 

innovators and regime actors to create momentum for systemic change, i.e., a 

transition. They also play a key role in addressing system failures, such as 

inefficient collaboration and resource mobilization, that often hinder innovation 

diffusion (Célia & Marie-Benoît 2023; Kanda et al. 2020). Their role is to enable, 

support, and assist other actors in achieving transition goals (Kanda et al. 2020). 

Traditionally, transition research has focused on public and non-profit 

intermediaries, such as technology transfer offices, industry associations, and 

government agencies, while private financial actors have received less attention 

(Kanda et al. 2024). However, financial intermediaries, particularly venture 

capitalists, can also be positioned within this framework. Venture capitalists are 

market-based intermediaries that connect high-risk technological innovators with 

financial resources that would otherwise be difficult to secure through conventional 

financial institutions (Peng et al. 2014). By doing so, they facilitate the 

commercialization of new technologies and bridge the funding gap between 

research and market deployment (ibid.). 

Within the MLP, venture capitalists can be conceptualized as regime-based  

transition intermediaries, i.e., actors embedded within the incumbent financial 

system who actively engage with niche innovations to facilitate their development 

and create new market opportunities (Kivimaa et al. 2019). This perspective aligns 

with recent critiques of sustainability transition research that challenge the binary 

assumption of niches as disruptors and regimes as resistant actors (Erbe 2021). 

Instead, some regime actors, including investors, may actively support, facilitate, 

or even accelerate transitions by investing in emerging technologies and promoting 

their integration into mainstream markets (ibid.). These intermediaries not only 

facilitate knowledge transfer but also play a role in influencing system-level change 
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by advocating for regime shifts and shaping market conditions (Kivimaa et al. 

2019).  

Expectations Management 

Expectations play a crucial role in transition processes, particularly in financial 

markets, where investment decisions are made based on anticipated future 

developments rather than on present conditions (Assenza et al. 2014). Since 

transitions involve uncertainty and long-term commitments, expectation dynamics 

can create both momentum and instability in clean technology investments 

(Wüstenhagen et al. 2009). Investors and innovators construct narratives about the 

potential of new technologies, using these stories to attract capital, talent, and policy 

support. In this way, expectations become self-fulfilling, as widespread optimism 

about a technology can increase funding and accelerate its development, while 

pessimism can restrict capital flows and hinder progress (Persad 2024). 

Technologies that are perceived as promising and aligned with the direction of the 

energy transition are more likely to attract funding, while those that face scepticism 

may struggle to secure investment. However, these dynamics are not always 

rational as investments often follow a hype cycle, characterized by periods of 

excessive optimism followed by rapid withdrawal of funds (Wüstenhagen et al. 

2009). This boom-and-bust pattern is particularly relevant in cleantech, where past 

failures (e.g., early fuel cell investments) have led to risk aversion among VC 

investors (ibid.). 

Venture capitalists do not passively respond to industry expectations; they 

actively shape them. As early-stage investors, they are deeply embedded in the 

innovation and entrepreneurship process, and their investment choices signal to the 

wider financial community which technologies are worth backing (Wüstenhagen et 

al., 2009). In this sense, they act as expectation managers, using strategic narratives 

to attract further investment and influence industry perceptions (Birch 2023). By 

strategically positioning technologies within the investment universe, venture 

capitalists could shift industry beliefs and alter investment trends. This is 

particularly relevant in the geothermal sector, where dominant investment logics − 

such as preference for short- to mid-term returns and established asset classes − 

have historically limited private-sector engagement (Persad 2024). If high-profile 

venture capitalists successfully promote geothermal cleantech as an attractive and 

necessary investment, they could help break the cycle of financial path dependence 

and encourage wider capital inflows. This ability to reshape investment 

expectations is critical in overcoming financial inertia. Studies show that when 

investors perceive a sector as growing and well-supported, they are more likely to 

reallocate funds toward it, creating a feedback loop that accelerates investment 

flows (ibid.). Conversely, negative expectations can lead to capital withdrawal and 

stagnation (Persad 2024). However, this role is not without risks. If financial actors 
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overinflate expectations and create unsustainable hype cycles, the industry may 

experience rapid capital withdrawal, leading to investment volatility and setbacks 

in technological development (Wüstenhagen et al. 2009). 

Institutional Entrepreneurship 

Institutional entrepreneurship refers to the process by which actors work to 

disrupt existing institutional structures and establish new ones, often by mobilizing 

resources, influencing stakeholders, and challenging entrenched norms (Weik 

2011). This concept is particularly relevant in financial markets, where dominant 

investment logics create path dependencies that make it difficult for emerging 

technologies to secure funding. 

Institutional entrepreneurs are characterized as agents who pursue specific 

interests and act strategically to reshape existing structures (DiMaggio 1988). 

Unlike passive market participants, they actively mobilize resources and build 

alliances to create institutional change. Schumpeter (1934) describes entrepreneurs 

as “creative destroyers”, emphasizing their role in challenging the status quo and 

introducing new economic possibilities. Rather than merely inventing new ideas, 

entrepreneurs are responsible for translating innovation into practical reality, often 

facing resistance from incumbents who benefit from maintaining the existing 

system. Crucially, Schumpeter emphasizes that entrepreneurship is not confined to 

individuals holding formal business titles – it is a behavioural pattern characterized 

by recognizing new possibilities, mobilizing resources, and overcoming resistance 

from entrenched interests. In this sense, entrepreneurship can emerge in various 

forms, not only through new ventures but also within existing institutions, where 

actors work to restructure financial norms, investment logics, and industry 

expectations. 

In this sense, venture capitalists can perform entrepreneurial functions by 

actively working to reshape institutions in the context of financing clean energy 

transitions. Like Schumpeter’s entrepreneur, venture capitalists are not just 

financiers but active architects of market transformation. They identify and 

capitalize on investment opportunities that challenge existing structures, using their 

influence to alter perceptions of risk and value in the financial sector. This  

behavioural perspective is particularly relevant in financial markets, where venture 

capitalists exhibit entrepreneurial agency by identifying and investing in high-risk, 

disruptive innovations that challenge dominant investment logics. Instead of 

passively allocating capital based on existing market conditions, they engage in 

strategic action to create new market opportunities, influence financial norms, and 

legitimize emerging technologies. By backing capital-intensive clean energy 

solutions like geothermal, VC firms help introduce new valuation methods and 

financing models, which, if successful, can become new institutional norms. This 
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aligns with DiMaggio’s (1988) view that institutional entrepreneurs leverage 

resources to create new opportunities that align with their interests. 

Schumpeter’s (1934) view of entrepreneurs highlights their ability to recognize 

and act on new opportunities despite resistance from incumbents. Venture 

capitalists often face pushback from traditional financial actors who remain 

sceptical of high-risk, long-payback technologies like geothermal energy. 

However, by demonstrating successful investment cases, they can create 

momentum for broader financial system change. If venture capitalists manage to 

reshape financial norms to make geothermal and other clean technologies 

investable, they will have acted not just as investors but as agents of institutional 

change – paving the way for a more sustainable and risk-tolerant financial regime. 

2.3.3 Synthesis 

 Figure 5 represents the conceptual framework that reflects the MLP and 

illustrates venture capitalists as actors situated within the financial regime 

Positioned at the centre, venture capitalists are shown as engaging in two 

interrelated activities – expectation management and institutional entrepreneurship  

– which help explore how they may influence the regime’s stability. These roles are 

placed within the regime level to highlight that they are embedded in and directed 

toward regime transformation. The intermediary position connecting the niche and 

regime levels signifies the potential of venture capitalists to support the scaling of 

geothermal innovations by aligning financial practices with emerging sustainability 

goals. 

 

          Figure 5: Conceptual framework developed for this thesis (own illustration) 
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3. Methodology 

This chapter outlines the research design, data collection and analysis methods 

used in this study. It also discusses the ethical considerations and measures taken 

to ensure the quality and trustworthiness of the research. 

3.1  Research Design 

This study adopts a qualitative case study research design to explore how VC 

contributes to the development and uptake of geothermal energy technologies. A 

case study is suitable when the aim is to gain an in-depth understanding of a 

contemporary, complex phenomenon within its real-life context (Creswell 2013; 

Bell et al. 2019). Here, the case is the uptake of geothermal technologies, while the 

phenomenon of interest is the role of venture capitalists as transition intermediaries. 

This distinction between case and phenomenon allows for analytical clarity and 

helps position the empirical investigation within the broader literature on 

sustainability transitions. 

Epistemologically, the study is grounded in interpretivism, acknowledging that 

the social world is constructed through sense-making and subjective interpretation 

(Mackenzie & Knipe 2006). The ontological stance follows constructivism, which 

assumes that reality is multiple and co-constructed by individuals (Creswell 2013). 

This orientation informs the methodological choices made throughout the thesis, 

including semi-structured interviews, thematic analysis, and a focus on subjective 

meanings and experiences of respondents. Moreover, the research takes an 

inductive approach to theory-building, where it seeks to develop conceptual 

insights from the empirical data rather than testing pre-existing hypotheses (Bell et 

al. 2019). This approach aligns with the exploratory nature of the study and its 

contribution to the transition literature. 

3.2 Case Selection 

The case was selected using purposive sampling, based on its relevance to the 

research aim of understanding how venture capitalists influence the development 

and uptake of geothermal energy technologies. Following Stake (1995), the case is 

instrumental, chosen for its capacity to understand a broader phenomenon – in this 

instance, how venture capitalists function as transition intermediaries within the 

wider energy transition process. 

Case selection followed criteria of theoretical relevance and information 

richness (Flyvbjerg 2006). The chosen case focuses on the geothermal innovations 

in European context, which are embedded in dynamic interactions with venture 

capitalists and offer insight into how niche innovations are shaped and financed. 
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The European context is also significant due to increasing policy momentum for 

both decarbonization and geothermal energy, which creates a favourable 

environment for studying finance-innovation interactions in the energy transition. 

3.3 Units of Analysis 

This research identifies venture capitalists as the primary units of analysis to 

examine how private finance actors shape the development of geothermal energy 

technologies. Within the overarching case of geothermal innovation uptake in 

Europe, the study focuses on how these actors interpret their role, assess risks and 

opportunities, and influence the formation and scaling of technological niches. 

Their investment rationales and expectations are explored to understand how they 

act as transition intermediaries, linking emerging technologies to broader regime 

and landscape dynamics. This actor-centred focus aligns with the study’s 

constructivist ontology and interpretivist epistemology, which prioritise meaning-

making and subjective experience in social inquiry (Creswell 2013; Stake 1995). 

3.4 Data Collection 

Data were collected through semi-structured interviews with venture capitalists 

and energy experts active in the geothermal energy sector. The interviews followed 

a semi-structured guide, which is detailed in Appendix 1. Table 1 below provides 

an overview of the interviewees, including their role, organizational context, and 

geographic location. Out of twenty individuals contacted for interviews, all of 

whom were relevant to the study – i.e., based in the EU and closely connected to 

venture capital, geothermal energy, or policy – four agreed to participate. This small 

sample of interviews places limitations to the study. A larger number of interviews 

would have allowed for a broader range of perspectives and a more robust 

validation of the emerging themes. With a limited sample, there is also a greater 

risk that the findings may reflect the specific experiences or viewpoints of 

individual participants rather than broader trends. Nevertheless, based on this 

limitation, the findings of this study should be taken as exploratory rather than 

conclusive. Future research with a larger and more diverse group of participants 

would be essential to test the validity of these insights and build a more 

comprehensive understanding of the topic. 

Interviews are particularly well-suited to qualitative case study research, as they 

allow for an intensive and detailed exploration of how actors perceive and interpret 

their roles within a specific context (Bell et al. 2019). This method enables to focus 

on participants’ subjective experiences and interpretations, which is essential when 

studying the meanings actors attach to investment decisions and transition 

processes. The interviews were guided by a list of key topics, but the format allowed 

for flexibility in question order and follow-up questions. This approach supports a 
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balance between thematic consistency across participants and openness to 

unexpected insights (Bell et al. 2019). As Whyte (1953, as cited in Bell et al. 2019) 

noted, no single interview stands alone – meaning emerges from comparing 

multiple perspectives. Therefore, several interviews were conducted to gather a 

diverse range of views. The semi-structured format was chosen over unstructured 

interviewing because the research began with a clear focus on specific issues and 

because the data were intended for thematic analysis, which benefits from some 

degree of comparability across responses (Bell et al. 2019). 

To complement the interview data and strengthen the study, additional data 

sources were used. These include industry reports, policy documents, and literature 

review. The literature review focused on key themes such as the energy transition, 

venture capital, energy innovation, geothermal energy, and the multi-level 

perspective. 

Table 1: Overview of interview respondents, including their professional roles and 
geographic locations  

 

3.5 Data Analysis  

The data were analysed using thematic analysis, which is suited to identifying 

patterns of meaning across qualitative data from interviews (Bell et al. 2019). 

Coding formed the foundation of the analysis, where each interview transcript was 

reviewed and coded manually. Codes were defined as short phrases or words that 

captured the essence of a segment of the data (ibid.).  

Themes were then identified by grouping codes that reflected repeated patterns, 

similarities, or contrasts in how participants described their views on the role of VC 

in geothermal energy innovations. This process followed established strategies for 

theme identification, such as looking for repetitions, similarities, and differences 

(Ryan & Bernard 2003). Each theme was developed in relation to the overarching 

research focus and questions, with the aim to contribute to the theoretical 

understanding of how financial actors influence niche development and regime 

interaction in the context of geothermal innovation.  

Table 2 below presents an overview of the themes alongside representative codes 

that illustrate how the data were organized and interpreted. 

 

 

Respondent Code Role and organisation type Country 

Respondent A Venture capitalist – generalist VC firm Slovakia 

Respondent B Geothermal expert Slovakia 

Respondent C Venture capitalist – specialised VC firm Denmark 

Respondent D Geothermal project investor Sweden 
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Table 2: Codes and Themes from Interview Data Analysis 

 

3.6 Quality and Ethics  

To ensure quality of this qualitative research, the study draws on the four widely 

recognized criteria proposed by Lincoln and Guba (1985): credibility, 

transferability, dependability, and confirmability (see Table 3).  

Table 3: Quality Criteria for Qualitative Research (Lincoln & Guba 1985) 

 

Code Theme 

Short-termism 

Systemic barriers to financing geothermal innovation Risk aversion 

Investor knowledge gap 

Early signals 

VC’s role in early-stage geothermal innovation Legitimacy  

Risk sharing 

Market readiness 

Importance of scale, experience, and market maturity Expertise  

Scaling potential 

Policy clarity 
Regulatory support and policy clarity as investment 

enablers 
Public support 

Risk mitigation 

Strategic framing 

Importance of narratives and expectations Public awareness 

Storytelling 

Criterion Meaning 

Credibility Confidence in the truth of the findings; ensuring accurate 

representation of participants’ perspectives 

Transferability The extent to which findings can be applied or 

generalized to other contexts 

Dependability Consistency and reliability of the research process and 

findings over time 

Confirmability Degree to which findings are shaped by participants and 

not researcher bias 



33 

 

Credibility was supported through the use of semi-structured interviews that 

allowed participants to express their views in their own terms, and by engaging with 

multiple respondents across the VC and geothermal innovation landscape. This 

diversity of perspectives strengthened the depth and trustworthiness of the findings. 

Transferability was addressed by providing contextual detail about the respondents, 

the focus on geothermal sector, and the regional setting in the EU, allowing readers 

to assess the applicability of findings in other contexts. To ensure dependability, 

the same coding process was applied across all transcripts, and notes were kept to 

track how themes developed during the analysis. Lastly, confirmability was 

supported through reflexive memo-writing during analysis and the use of direct 

quotes to ground interpretations in participants' own words, helping to reduce 

researcher bias and enhance the transparency of the analytical process. 

Ethical considerations were carefully followed throughout the research. All 

participants were provided with clear information about the research purpose, their 

rights, and the voluntary nature of participation. Prior to each interview, informed 

consent was obtained, either in writing or verbally, depending on the mode of 

communication. To protect participant privacy, all responses were anonymised 

using respondent codes, and no identifiable information is reported in the findings. 

Audio recordings and transcripts were securely stored on password-protected 

devices, and only the researcher had access to the raw data. These procedures 

ensured that confidentiality was maintained throughout the research process. 
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4. Empirical Data and Analysis 

 This chapter presents the empirical findings of the study and outlines the key 

themes that emerged from the interview data. It begins with a case background and 

continues with the summary of the empirical data collected through semi-structured 

interviews. The last part of the chapter is devoted to the thematic analysis, which 

identifies recurring patterns and categories across interviews. These findings lay 

the foundation for the discussion and conclusions that follow. 

4.1 Case background  

Geothermal energy holds significant underutilized potential within the EU, with 

estimates suggesting it could meet up to 25 % of heating and cooling demand and 

10 % of electricity generation using existing technologies (European Parliament  

2023). Currently, direct-use applications, such as district heating and industrial 

processes, dominate the geothermal landscape, while electricity production remains 

limited to a few regions with suitable geological conditions. Although innovative 

technologies, including advanced drilling methods and systems, are beginning to 

emerge, they remain in early stages of commercialization. Policy momentum is 

building at the EU level, with initiatives such as the European Green Deal, 

REPowerEU, the Net-Zero Industry Act, and the recent EU Council call for a 

dedicated geothermal energy strategy all signalling an increasing political support 

for scaling geothermal (European Council 2024). Public funding instruments like 

Horizon Europe and the Innovation Fund are actively supporting geothermal R&D, 

however, private investment remains relatively scarce, which highlights a persistent 

funding gap that hinders broader market uptake and technological development. 

4.2 Empirical data  

To support the thematic analysis and illustrate the diversity of perspectives 

among interviewees, the following section provides a summary of each interview. 

These summaries highlight the main points raised by each respondent regarding 

venture capital’s role in geothermal innovation, the specific challenges they 

identified, and the unique positions they occupy within the broader innovation 

ecosystem.  

4.2.1 Respondent A – Generalist VC Investor 

Respondent A, a generalist venture capital investor, emphasized the challenges 

of aligning geothermal technologies with the typical structure of VC funds. They 

highlighted the incompatibility between standard 10-year fund lifecycles and the 

long R&D cycles of geothermal innovation. While recognizing the potential of the 
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sector, Respondent A pointed out that high capital intensity, long timelines, and 

technical complexity make geothermal ventures less attractive within traditional 

VC models. Nevertheless, they acknowledged that extended duration or evergreen 

funds could offer better alignment. Importantly, Respondent A discussed the 

financial logic of sequential risk removal, noting that each investment round serves 

to reduce specific types of risk (technological, regulatory, market), thereby raising 

a firm’s valuation and appeal to later-stage investors. Their perspective provided 

key insights into how generalist investors conceptualize risk, value, and timing in 

clean energy innovation. 

4.2.2 Respondent B – Energy Sector Expert 

Respondent B, an energy sector expert with experience in geothermal, 

emphasized systemic barriers in the field, especially the lack of skilled  

professionals, insufficient public awareness, and limited technical understanding 

among decision-makers. They highlighted how geothermal remains undervalued in 

broader cleantech discourse, despite its long-term energy potential. Furthermore, 

they described the prevailing financial system as poorly suited to high-risk, capital-

intensive projects, citing the lack of functional risk mitigation instruments and 

limited access to grants or loans in many EU countries. Respondent B noted that 

most investors lack sufficient understanding of geothermal’s specific risks and 

timeframes, leading to little interest in investing in the sector. Venture capital was 

seen as playing a potentially important role, but only when it comes from strong 

and reputable investors who can help create an environment of greater certainty and 

legitimacy. Finally, Respondent B stressed the importance of presenting the societal 

value of geothermal energy more clearly, not only to attract investors, but also to 

build a future workforce and broaden public and political support for the sector. 

4.2.3 Respondent C – Specialized Geothermal VC Investor 

Respondent C, an investor at a specialized venture capital firm focused on 

geothermal technologies, offered a proactive and strategic view of early-stage 

investment. They described their firm’s role as an intentional first mover, entering 

before other investors to absorb risk, conduct technical due diligence, and build 

legitimacy around emerging geothermal startups. By doing so, they aim to “make 

geothermal venture more accessible for general investors.” Respondent C also 

discussed the importance of narratives and expectation-building, such as framing 

geothermal as a solution for AI data centres or industrial heat demand. They shared 

examples like Fervo Energy to demonstrate how early VC involvement can shift 

market perception. Their perspective highlighted venture capital’s function not just 

as capital provider, but as market shaper, expectation coordinator, and de-risking 

intermediary across the innovation ecosystem.  
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4.2.4 Respondent D – Geothermal Project Investor 

Respondent D, active in geothermal project development and investment, 

focused on the importance of ecosystem maturity, policy clarity, and public 

visibility in enabling geothermal innovation. They contrasted mature regional hubs 

like Munich with countries lacking basic geological data or institutional support. 

Respondent D stressed that investor interest follows project availability, and that 

the absence of infrastructure hinders innovation. They also addressed the 

undervaluation of geothermal’s stability and baseload capabilities in electricity 

markets, arguing that pricing models fail to reflect its true system value. Moreover, 

they emphasized the need for targeted policy engagement, noting that policymakers 

must be educated and influenced by sector actors if geothermal is to gain traction. 

Their insights tied the success of geothermal innovation to broader narratives, 

institutional frameworks, and political signalling.  

4.3 Analysis   

This section presents the insights from the thematic analysis of interviews with 

venture capitalists and geothermal experts. The analysis revealed five central 

themes that capture the key dynamics shaping VC engagement with geothermal 

energy innovations. These themes reflect systemic barriers, strategic investment 

roles, the influence of market maturity, the importance of supportive policy, and 

the role of narratives and expectations. Table 2 below provides an overview of these 

themes and their corresponding insights, which are discussed in detail in the 

sections that follow. 

Table 4: Summary of key themes and insights from the thematic analysis of interview data 

 

Theme Key Insights 

1. Systemic Barriers to Financing Geothermal 

Innovation 

Conventional VC models are poorly aligned with 

the nature of geothermal technologies. 

Specialized VC funds can help to resolve this 

problem. 

2. VC´s Role in Early-Stage Geothermal 

Innovation 

VC can serve as a catalyst by investing early, 

sending legitimacy signals, reducing perceived 

risk, and helping attracting follow-on investment. 

3. Importance of Scale, Experience, and 

Market Maturity 

Mature geothermal markets reduce risk through 

experience and enable innovation to move from 

research to application. Ecosystem readiness is 

essential for capital deployment. 
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4. Regulatory Support and Policy Clarity as 

Investment Enablers 

Clear and coordinated regulatory frameworks, 

along with risk-sharing mechanisms are crucial. 

Strong policy signals influence investor 

confidence and enable sector growth. 

5. Importance of Narratives and Expectations How geothermal is framed can shape its 

legitimacy and appeal. Effective but realistic 

narratives are needed to attract capital, talent, and 

policy attention. 

 

4.3.1 Theme 1: Systemic Barriers to Financing Geothermal 

Innovation 

All four interviews revealed a significant mismatch between the structure of 

conventional VC funds and the unique characteristics of geothermal technology 

innovations. The reason for this is its technological development pathway, which 

differs from other asset-light and fast-scaling models dominating the portfolios of 

these funds, such as software companies. 

One of the most significant issues is the time horizon of VC compared to the 

length of the innovation cycle of geothermal technologies. The majority of VC 

funds are designed for a ten-year term, with an optional two-year extension. This is 

generally sufficient for digital technologies or the biotech sector, but new 

geothermal technologies − especially those focused on advanced drilling systems, 

subsurface screening or novel reservoir enhancement methods − often require a 

much longer R&D and validation process. Respondent A, a generalist venture 

capitalist, noted:  

“In this context, the main issue is the typical structure of VC funds, which means a 

relatively short investment horizon for projects in the energy sector. The solution could 

be evergreen funds or funds with an extended duration.”  

 

The physical nature of geothermal technologies is another investment barrier. 

Unlike software, testing new tools or drilling techniques often requires hardware 

prototyping, field deployment, and access to testbeds, each of which is expensive 

and time-consuming. This slow and capital-intensive innovation process means that 

VC funds − especially generalist ones − have difficulty aligning investments in 

geothermal technologies with their portfolio strategies. Respondents highlighted 

that this results in systematic underinvestment in geothermal innovation, despite 

the long-term potential. Respondent B, an energy expert, pointed out:  

“Research and development in the field of geothermal energy − especially in drilling 

implementation − is crucial for the advancement of this energy source. If there is a 

significant breakthrough in drilling technologies (which, fundamentally, haven’t 
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changed much in the past 100 years), it could have a major impact. However, the 

required investments in R&D in this area are high, and the return is very distant in time. 

Therefore, investments in such projects mainly come from large multinational 

corporations (recently increasingly from oil companies) or through various support 

programs. Ordinary investors are not interested in this area.”  

 

Respondent C acknowledged that some oil and gas companies have begun investing 

in geothermal technologies, but emphasized that their involvement remains limited : 

“In fact, we have seen a number of the larger energy companies having made venture 

capital investments into geothermal tech companies. But what  is often missed is that the 

amount of their investments, while they sound really big –  $10,000,000 or $20,000,000 

– compared to the size of their normal operating business they are tiny. What we really 

would like to see is that they move in with proper operational funding because they want 

to exploit the resource of geothermal energy. But I think they are, for now, missing a 

big opportunity.” 

 

These problems are being further compounded by a broader misunderstanding and 

undervaluation of geothermal technologies. Respondents noted that even investors 

active in the cleantech sector lack familiarity with geothermal energy, let alone the 

general public or policymakers. This consequently contributes to the limited 

broader interest and low capital in this clean energy sector. As Respondent D, a 

geothermal project investor, put it: 

“We believe in geothermal, but there is such a lack of understanding of [it]. There are 

so many people that have visited hot springs, but they do not understand that y ou can 

actually take the same water and heat your house, your greenhouse, your industry . In 

Europe, we are currently on the level of just informing people. Everyone knows what 

solar and wind is and that is where we can really help and make a difference by talking 

about it.”  

 

Respondent B similarly highlighted the lack of understanding encountered in their 

professional experience with geothermal energy:  

“From my own experience, even major players in the energy market do not adequately 

understand the challenges of developing geothermal energy. Not to mention government 

officials who are supposed to make decisions in these matters. Awareness and 

knowledge levels are very low, and unless that changes, the development of geothermal 

projects will remain a niche compared to other renewables.”  

 

Beyond just awareness, investors’ decision-making logic also tends to favour 

familiarity and integration into existing markets, which puts geothermal at a 

disadvantage. Respondent C emphasized that investors are more likely to fund 

innovations that align with known business models: 

“I think, if you integrate into an existing industry, it  is a  lower risk business case. So, 

investors are more not only willing to take that risk, but they also understand it more. 
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The risk is lower in itself but it is also about the investors' understanding of that risk. 

And I think geothermal energy is such an unknown industry for most investors that the 

latter part is also important. You need to find investors that understand the risk, and you 

lower the risk as much as you can.” 

 

Additionally, the broader financial system tends to favour short-term gains over 

long-term value creation, creating a structural disincentive for patient capital. 

Respondent C reflected on this systemic short-termism: 

“There are very few investors that are in it for the long run. And, unfortunately, I think 

the system itself does not incentivize us to be in the long run either because you can 

make a quick buck [...] But the thing is, if you buy stock today and you sell it tomorrow 

and you made a profit, you did nothing for that company. Or for the planet or for 

technology or anything like that. [...] I think government is the key to fix that.”  

 

The decision-making environment among investors itself often discourages risk-

taking. Respondents highlighted that many investors are not proactive in seeking 

out transformative opportunities but instead respond cautiously to prevailing 

market signals. This reactivity is intensified by the need to justify investment 

decisions which further reduces willingness to engage with unfamiliar or long-term 

technologies like geothermal. As Respondent C explained: 

“Unfortunately, [investors] are very much reactive, and that goes back to my earlier 

point about not being risk takers. They need to justify every choice they make because 

they know the people investing in them also need to justify it. And in times of crisis, we 

have a European tendency to go towards what is safe.” 

 

These insights suggest an incompatibility between the financial architecture of 

conventional VC and the characteristics of geothermal innovation. The high upfront 

costs, long development timelines and high demands for field testing place these 

technologies outside the standard investment logic of most funds, as they focus 

primarily on rapidly scalable and high-yielding innovations such as software or 

biotech. However, the emergence of specialised investors suggests that a shift 

within the financial system is possible, especially when driven by expertise and 

long-term strategic vision. The following sections explore how these dynamics 

interact with broader shifts in financial narratives, expectations, and institutional 

roles. 

4.3.2 Theme 2: Venture Capital’s Role in Early-Stage 

Geothermal Innovation 

While respondents acknowledged the limitations of conventional VC in 

fostering geothermal innovation, they also emphasized its strategic role as a catalyst 

and market enabler when deployed with the right expertise, timing, and realistic 

expectations. In particular, venture capitalists were seen as important actors in 
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reducing the risk associated with early-stage technologies – whether by enhancing 

visibility, sending legitimacy signals, acting as intermediaries, or lowering 

perceived uncertainty and financial risk. This section explores these roles in more 

detail. 

One of the key roles of venture capital, as highlighted by respondents, was its 

ability to engage with new innovative companies at an early stage. Beyond 

providing much-needed capital, this early involvement also helps promising 

technologies gain visibility and credibility in the broader environment. VC firms 

position themselves at the forefront of emerging opportunities, well before market  

enthusiasm is present, because this is where they can exert the most strategic 

influence. This way, they help shape the trajectory of innovations. As Respondent 

C explained:  

“We have an amazing opportunity and an important role in going in and being the first 

that are willing to commit to a company to invest. That is where we make a difference. 

[...] If we have another ten venture capitalists that are interested in the company, we 

often do not give an offer. We force ourselves out of those deals because we believe our 

role is to be investing in companies before they reach that stage.”  

 

This approach of entering early is especially important in a sector like geothermal, 

where technologies face limited market understanding. When well-known VC firms 

invest early, they can send strong legitimacy signals. A concrete example of this 

was provided by Respondent C, who referred to the case of Fervo Energy, a 

geothermal startup that attracted investment from leading VC firms such as 

Breakthrough Energy Ventures. This early interest by renowned investor reportedly 

shifted the perception of geothermal technologies among more risk-averse and 

generalist venture capitalists:  

“There are a few cases like Fervo where having good investors in place made a huge 

difference in how people perceived geothermal. Suddenly generalists became interested. 

It created a sense of: “maybe this is not as niche and obscure as we thought”.”  

 

In addition to VC as credibility builder, respondents emphasized that these investors 

play an essential role in handling early-stage risk, particularly technology risk, 

which is often the most difficult for traditional investors to evaluate. As Respondent 

C elaborated: 

“I think the venture capital model, as developed in the US fifty years ago, is very much 

there to invest in risk and to handle risk. And I think over time, that has shown itself as 

very powerful, and in fact, has led to the creation of amazing companies like Google, 

NVIDIA and others. So that definitely has a strong record of being able to handle risk , 

especially the technology risk. And probably the best way the market can manage risk  

right now is through the venture capital structure.” 
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A recurring insight across the interviews was how early-stage capital is difficult to 

secure in geothermal due to high uncertainty — from unproven technologies and 

unclear market pathways to regulatory or infrastructural hurdles. However, a 

willingness to commit from a credible investor to take the first step serves as a 

signal that can lower perceptions of risk and “creates an environment of greater 

certainty” (Respondent B). VC investments are made in several rounds - not all 

capital at once - and each funding round can be understood as removing specific 

layers of risk. Over time, this risk reduction increases the valuation of the company 

and improves the likelihood of attracting more capital. As Respondent A put it:  

“Since we are usually the first or one of the first investors in a given project, our primary 

role is largely to de-risk these companies or projects for later investors. Essentially, each 

investment round serves to eliminate specific risks – whether technological, market, 

team-related, regulatory, or traction-based – which then increases the company’s 

valuation.”  

 

This process of step-by-step derisking also facilitates the integration of early-stage 

geothermal companies into the broader energy ecosystem. Several respondents 

emphasized that geothermal innovators often struggle to connect with established 

energy firms, utilities, or infrastructure investors. In this matter, venture capitalists 

can act as intermediaries that help startups navigate the processes to reach the 

mainstream markets. Respondent B explained:  

“Venture capitalist – if it is a  strong investor with references – can bridge the startup 

with large energy companies.”  

 

While venture capitalists have the capacity to foster innovations, it is important to 

acknowledge that their actions are not purely mission driven. The responses from 

interviews suggest that financial returns remain a core driver, and that the strategy 

of early-stage investment is about identifying profitable opportunities. In this sense, 

financial logic and mission-oriented goals are not mutually exclusive but can 

coexist. For some investors, supporting sustainable solutions is both a meaningful 

and financially rational choice, especially when done early, before more of the 

capital flows in and valuations rise. As Respondent A explained regarding their 

investment approach:  

“For venture capital, mature sectors are not as attractive. We look for new markets with 

high growth potential. For example, in 2014 we invested in EV charging networks. At  

that time, electromobility was in its infancy, almost non-existent in our region. Today, 

a similar investment would not generate the same returns because there is already broad 

market consensus that electromobility will be a major part of mobility.”  

 

Similarly, Respondent C emphasized that waiting for others to act would undermine 

both their impact and returns:  
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“If we just waited for other people to be interested and then potentially join other rounds, 

not only would we not make enough difference on the geothermal market, but, frankly, 

I believe we would make less profitable decisions.”  

 

This strategy of entering early is particularly effective when executed by sector-

specific expertise. Respondent C highlighted the value of VC specialization, 

particularly in complex and underexplored domains like geothermal. In contrast to 

generalist funds, specialized investors can build deep technical and market  

knowledge, which enables them to evaluate risks more effectively, support startups 

more strategically, and send stronger signals to follow-on investors: 

“We are so far the only specialized [venture capital] firm for geothermal energy  

technology. The purpose of why we exist is to invest in what the other venture capital 

firms are not ready for. Doing that work, we allow other investors to enter in the next 

rounds [...] without having to do that initial risk assessment and technical due diligence. 

I do believe that we have an effect [...] in making geothermal tech venture more 

accessible for general investors.” 

 

However, this focused approach also comes with trade-offs. While specialization 

offers depth, it also concentrates financial exposure in a single sector, which is 

something most traditional investors are trained to avoid. From a conventional 

portfolio management perspective, such concentration increases vulnerability to 

sector-specific shocks or delays. As Respondent C noted: 

“It is enormously helpful. But the problem is that the minute you are as specialized as 

we are, you are concentrating your risk in one market. And that, from a traditional 

investment point of view, is not a very good idea. But is it easier for me to do my job 

well when I only have to be an expert at one thing? Absolutely.” 

 

Taken together, the interview data highlight several ways in which VC can 

contribute to the early development of geothermal technologies. When applied 

early and by credible investors, its support was described as helping technologies 

attract additional funding and recognition. These functions were seen as particularly 

relevant in the context of a sector like geothermal, where early-stage challenges are 

prominent. 

4.3.3 Theme 3: Importance of Scale, Experience, and Market 

Maturity 

Respondents in their answers emphasized the role of mature geothermal markets 

with rich experience and localized scale effects that result in de-risking geothermal 

technologies and accelerating innovation.  

Unlike modular technologies such as PV, geothermal innovation is highly 

contextual as its development and adoption depends on local geological conditions 

and infrastructure availability. As a result, the maturity and density of geothermal 
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markets were described as a crucial enabler for both technology validation and 

capital mobilization. In particular, respondents mentioned countries such as 

Iceland, Turkey, and regional hubs like Munich as successful examples where scale 

and repetition have led to significant cost reductions and risk mitigation. 

Respondent D, explained:  

“In the Munich area, I think they have drilled almost hundred wells. So, their success 

rate is so high that actually private insurance companies can insure the risk of it. I have 

not seen that elsewhere.”  

 

Respondent D continued by explaining how scaling not only reduces risk but also 

creates the market conditions necessary for innovation to move beyond the research 

phase and into application. As they put it:  

“If the tech companies continue without scaling, I’m afraid they  will get stuck in a 

research phase. But if the sector scales and proves itself as a real energy solution, that 

will benefit the next generation of technologies when they are ready. Those innovations 

will then have customers – established projects that will demand and apply them. We 

need to create that demand.”  

 

Such developments of geothermal markets create a desirable chain of events: the 

availability of tested wells and subsurface data lowers the barrier to entry for 

technology developers; repeated drilling efforts provide learning-by-doing 

opportunities; and increased investor familiarity builds confidence. This context 

allows innovators to test their solutions under real conditions and demonstrate 

scalability. Within such an environment, VC can be more effectively deployed, as 

innovations have better chances of reaching the market. 

Conversely, in less mature geothermal markets, the absence of experience and 

scale serves as a compounding barrier. When testing opportunities are limited and 

data is scarce, even high-potential technologies can struggle to move beyond the 

laboratory testing phases. Respondent D commented on the situation in some early-

stage countries, where the lack of foundational knowledge hinders technological 

and commercial progress:  

“Spain is one of the countries where they do not have any subsurface data. There is 

simply nothing in the database – it is just white. So, in that case, either they can do a lot, 

or they can do nothing. But that is the point – with the current situation, they need to 

start from scratch.”  

 

The uneven development of geothermal technologies across different regions also 

affects investors' decisions. They are more likely to back geothermal startups 

operating in mature regions, where the pathway from research to commercialisation 

is clearer and infrastructure already exists. Respondent D emphasized that regional 

context plays an important role in investment decisions, noting that opportunities 
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are limited when the necessary ecosystem is absent. As a result, promising 

technologies may remain unsupported, not due to their technical shortcomings, but 

because of their geographic context. This can result in a paradox where 

technologies are available, but there is nowhere to implement them: 

“Go and invest in Europe – they said. But there are no projects. So, you need to have 

projects to invest in. [...] It is not only about venture capital. You actually need to make 

sure there is something to invest in. It is like the chicken and the hen. [...] There are 

large parts of the world that do not have a background in geothermal. [...] So, you need 

to build the capability and the ecosystem before real investment can follow.”  

 

This lack of ecosystem maturity also constrains collaboration between startups and 

established energy firms, which is critical for commercializing innovations. As 

Respondent B explained, gaining access to meaningful partnerships with large 

players requires not just innovation, but credibility, resources, and strategic 

networks – all of which are hard for startups to acquire in underdeveloped markets: 

“Getting into serious discussions with major players is a challenge that requires 

excellent contacts and references. To attract the interest of such companies, a  project 

must show seriousness, have credible investors, and a clear vision of mutual benefit. 

Many established firms conduct their own R&D, and a technological startup in this field  

would need very strong financial and scientific backing – something that is obviously 

hard for a startup to achieve.” 

 

This highlights how ecosystem maturity can shape investment dynamics as it 

reduces the perceived risk and makes financing more viable. While VC can supply 

early-stage financing, it is the ecosystem that enables that capital to be effectively 

deployed and de-risked over time. 

4.3.4 Theme 4: Regulatory Support and Policy Clarity as 

Investment Enablers 

A consistent topic across interviews was the recognition that regulatory 

frameworks and public policy signals play a central role in shaping the trajectories 

of geothermal innovation. Although VC was acknowledged as essential for early-

stage technological development, respondents emphasized that it alone is 

insufficient to drive innovation to scale without clear, coordinated, and supportive 

regulatory environments. 

Respondents highlighted that geothermal innovation often involves navigating 

complex, fragmented, and jurisdiction-specific permitting regimes. This increases 

the cost and duration of field testing, creates regulatory uncertainty, and 

discourages follow-on investment. Respondent C commented: 

“If we introduced an EU-wide regulatory simplification for geothermal energy – 

essentially how to explore, how to build, how to sell the energy – at the same time as 
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we started to provide guaranteed offtake or price mechanisms for the energy produced, 

we could move much faster.”  

 

This regulatory fragmentation was contrasted with the more unified and supportive 

institutional landscape in the United States. While the EU has ambitious climate 

goals, respondents argued that the absence of a consistent geothermal strategy 

across member states limits the sector’s ability to scale. In contrast, the U.S. federal 

government was described as offering clearer innovation pathways. As Respondent 

C explained: 

“Let me take the U.S. federal government as a counterexample. The federal government 

has already acted towards lowering the regulatory burden of setting up new geothermal 

systems. And even just doing that is a  benefit to the industry and moving technology 

forward everywhere. The U.S. federal system can take federal lands – without local, 

state, or other influence – and essentially decide that it is now easier to drill.” 

 

This more centralized approach to land access and permitting was viewed as an 

enabler of faster deployment and private investment. As Respondent C further 

observed, institutional setups are already reflected in investment patterns: 

“I am seeing a lot of interest. I am not quite seeing it yet in deals, but I will say that 

overall, globally, we have seen over the past six years venture capital going into 

geothermal technology go from almost nothing to almost a billion dollars last year. So, 

there has been an enormous growth in venture capital globally going into this, but most 

of that has been in the U.S.” 

 

However, respondents emphasized that regulation alone is not enough. They 

highlighted the importance of risk mitigation instruments – especially in early 

markets – as key to enabling early-stage geothermal technologies to move beyond 

the prototype phase. Risk mitigation instruments such as insurance, loan 

guarantees, or early-stage public funding were seen as essential complements to 

venture capital. In this sense, respondents viewed governments as essential partners 

in risk-sharing and market formation. While VC plays the leading role in managing 

technological risk, government support was repeatedly described as “number two” 

in importance (Respondent C). As respondent D noted: 

“It is not only about bridging the financing gap, but also about covering the cost of the 

risk – that is where the public can really help, particularly before private insurers are 

willing to get involved.”  

 

Moreover, policy clarity was described not just in terms of technical rules, but also 

in relation to strategic political signalling. Respondents pointed to the importance 

of long-term visibility and prioritization of geothermal within broader energy 

transition agendas. Respondent D, for example, described how political attention 

can serve as a soft enabler for innovation: 
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“I set a  dream for von der Leyen to say ‘geothermal’ – and she did. That kind of visibility  

matters. It tells innovators and investors that this is on the radar.”  

 

This underscores the idea that expectation management that happens through clear 

public discourse and policy alignment is not only symbolic but materially affects 

how capital and talent flow into geothermal companies. The absence of such signals 

contributes to geothermal’s historical underrepresentation in clean tech portfolios. 

Respondent D pointed out that because geothermal remains a young and 

underrecognized industry, targeted efforts to inform and influence policymakers are 

essential: 

“We try to impact policymakers in all markets where we are present . Right now, in 

Europe, the market is so young that policy needs to push for geothermal. It is just market 

and policy that is needed [...] It is super important what the politicians say, but we need 

to impact them, because they will not come up with this. They are nor sitting on the 

answers, we need to educate them.” 

 

Respondents also emphasized that direct financial mechanisms can play a decisive 

role in lowering the risk of geothermal markets and attracting long-term private 

investment. These instruments were viewed not only as financial incentives but as 

clear institutional signals that geothermal is recognized and prioritized. As 

Respondent D explained: 

“You can also have feed-in premiums or contracts for difference – that also will ensure 

that geothermal is being recognized. [...] Currently, the markets we are present in are 

those where the state has a feed-in tariff, feed-in premium, contract for difference, 

something like that. That really makes a difference if we are interested in going to that 

market. [...] Such ambition sends a signal.” 

 

Building on this, Respondent C reflected on how the uptake of solar energy 

technologies illustrates the powerful interplay between policy and private 

investment when both are aligned: 

“Solar is probably the easiest to understand because you have had a dramatic decrease 

of the base cost of photovoltaic cells. And that has come for two reasons. One is that 

venture capital firms were willing to invest in technologies that could bring that cost 

down years before they were ready. But what was just as important – and possibly more 

important – was that government provided incentives for people to buy those solar cells 

when they got cheap enough. [...] I think geothermal does not quite have a clear picture 

of a government-supported demand future. [...] There is this amazing technology that 

may be able to power the planet for much cheaper than anything else [and] had the 

government acted equivalently to wind and solar on geothermal, we would be getting 

there much faster.” 

 

At the same time, not all respondents believed that policy was the most critical 

factor for geothermal development. Respondent A noted that while EU policy can 
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play an important role, the primary force driving impact lies in the successful 

application of geothermal technologies in the energy sector itself: 

“The practical deployment of geothermal in this sector has a significantly greater impact 

than EU policy – although policy can still play an important supporting role.”  

 

This view brings more depth to the conversation, suggesting that while policy is 

necessary, it is not sufficient on its own. For geothermal innovation to thrive, public 

support must be matched by real market demand and successful deployment. 

Respondent C suggested that stronger and more unified EU strategy could really 

push progress forward: 

“EU is still struggling a bit from that mix of country national and EU government, and 

we kind of need all of it. But I think if we had a combination of lowering regulation on 

a European level and ensuring that there are purchases of the power or heat that  is being 

produced, we could probably do ten to hundred times as much. [...] You can do 

initiatives that are for the whole market instead of project by project – that is what I am 

missing.” 

 

These insights illustrate how policy clarity, communication, and government 

support are viewed by practitioners as important components of market formation 

for geothermal technologies. While financial support is essential, respondents 

emphasized that ambition-setting and direct engagement with policymakers are also 

necessary to position geothermal energy more prominently within the clean tech 

landscape. 

4.3.5 Theme 5: Importance of Narratives and Expectations 

Beyond technical and financial considerations, respondents emphasized the 

growing importance of expectations and narratives in shaping the legitimacy and 

investability of geothermal technologies. In a competitive clean technology 

landscape, where public and private actors must allocate capital under uncertainty, 

how geothermal is framed matters as much as what it technically offers. 

Several respondents mentioned that geothermal sector has long suffered from a 

lack of compelling, accessible narratives – especially when compared to solar, 

wind, or even hydrogen. Because it is a technically complex and geologically 

grounded energy source, geothermal energy has often been perceived as 

inaccessible or overly location-dependent, which has limited its visibility in 

international policy agendas and clean tech discourses. As Respondent B 

emphasized, clear communication of the value and long-term potential of 

geothermal energy is critical to its future: 

“It is essential to present the potential that geothermal energy can bring to humanity  as 

it can be a key energy source capable of powering our civilization for thousands of years. 

Presenting quantified values that geothermal energy can offer will be crucial for the 
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development of this sector – not only to increase investor interest, but more importantly 

to attract students and workers. One of the key barriers driving up project costs today is 

the lack of skilled professionals. Framing expectations in the right way will have a major 

impact on the future development and use of geothermal energy in all its aspects.”  

 

In this context, recent shifts in narratives – particularly around geothermal’s 

relevance to AI-driven data centres and base-load stability – were seen as critical to 

reshaping the perceptions. Respondent C described how framing geothermal as a 

solution to emerging energy needs helped position it as a strategic source: 

“I think AI is a very important driving force because it means that geothermal energy 

all of a sudden is understood by a non-specialist. [...] It is easy to explain that a data 

centre needs power all the time. It cannot live with a wind turbine or a solar panel that 

only works at certain times. Instead, you can drill a  couple of wells in the ground. And 

I think in that context, geothermal has appeared as, interestingly, a  surprise to many 

people.” 

 

This narrative not only helps make geothermal more relatable to broader audiences 

but also aligns with system-level concerns such as grid stability and industrial 

energy demand. Respondent D emphasized that geothermal’s stable electrical 

output offers significant advantages in an energy system that is increasingly 

dominated by intermittent renewables: 

“Geothermal is a base load, providing stable production, which makes it much easier 

for the grid owner. [...] If you have intermittent power production, like from solar and 

wind, the grid owner has to take a cost to stabilize the grid.” 

 

However, despite this value, Respondent D noted that geothermal remains 

undervalued in electricity markets and overlooked in policymaking. Current market  

structures often fail to reflect the unique benefits of geothermal, such as reliability, 

predictability, and constant availability: 

“I think there is a  misbalance in the remuneration and the pricing on the general market. 

The advantage of geothermal is not taken into account in the average trade, because you 

just look at the megawatt-hour price. Some contracts show that grid owners pay three to 

four times more for a contract with geothermal versus solar. [...] When politicians talk 

about it, they have not fully grasped it either.” 

At the same time, respondents warned that narratives must be grounded in 

technological reality to avoid backlash or overstating the readiness of technologies, 

as this may damage credibility if their performance falls short. This underscores the 

importance of setting expectations that are ambitious enough to attract capital and 

policy attention yet grounded enough to maintain credibility and trust. 
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This tension is especially relevant given the history of boom-and-bust cycles1 in 

clean energy finance. Respondents acknowledged that venture capitalists are 

acutely aware of previous waves of overhyped technologies that ultimately 

underperformed and left a trail of disappointed investors. These experiences 

contribute to a heightened sense of caution when considering investments in 

emerging sectors like geothermal. As Respondent C noted: 

“I think investors have [these cycles] very much in mind, and that is why it is very hard 

right now to raise funding. It is because they are all worried that they are investing in 

that boom-and-bust cycle. [...] Carbon markets were seen as a huge opportunity, ten 

years ago, five years ago. And today, most of those companies have really suffered 

because the carbon markets have not really materialized. [...] When you as a venture 

capital investor have this experience of choosing the wrong new thing, you becom e less 

risk willing.” 

 

These insights highlight that the success of geothermal innovation is shaped not 

only by technical feasibility or financial logic, but also by how the technology is 

perceived and situated within broader societal narratives. Effective storytelling can 

help position geothermal as a strategic solution rather than a niche technology. 

However, this requires careful balance as the narratives must be grounded in 

technological and market realities to maintain trust of investors and the public. 

 
1 The boom-and-bust cycle describes a pattern in financial markets where a rapid investment flows and 

enthusiasm for a particular sector or technology is followed by a sharp decline when expectations are not 

fulfilled. In the clean energy space, these cycles are often driven by a combination of technological hype and 

unrealistic timelines for returns (Gaddy et al. 2017). 
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5. Discussion 

 This chapter interprets the empirical findings in light of the conceptual 

framework and existing literature on sustainability transitions, venture capital, and 

geothermal innovation. The discussion is structured around the two research 

questions and aims to reflect on how dominant financial logics and VC practices 

influence the development and scaling of geothermal technologies within the 

broader context of clean energy transitions. 

5.1 What shapes the interest of investing in 

geothermal energy technologies in the EU?  

The findings of this study shed light on the factors shaping investor interest in 

geothermal energy technologies within the EU and reveal how dominant investment 

logics – defined as short-termism, risk aversion, reliance on historical data and 

predictability, the assumption of price efficiency, and the emphasis on risk-adjusted 

returns (Louche et al. 2019) – act as structural filters that influence which 

technologies are perceived as attractive and viable investment opportunities. These 

logics have become deeply embedded in how investment funds are structured, how 

risk is assessed, and how investors behave. This is particularly visible in the early 

stages of geothermal innovation, where conventional investment criteria fail to 

align with the technical and infrastructural characteristics of the sector. 

Investor interest is particularly constrained at the early stages of innovation, 

where respondents stressed how conventional VC is often incompatible with 

geothermal technologies. The capital intensity, slow development timelines, and 

high upfront uncertainty that are associated with these innovations do not align with 

the “quick-scaling, high-exit” logic that dominates investments in, e.g., IT sector. 

This observation supports findings by Gaddy et al. (2017), who argued that venture 

capital's preference for low-cost entry, short-term returns has systematically 

disadvantaged energy innovation. Similarly, Geddes et al. (2018) show how 

preferences on capital markets for predictable and modular technologies tend to 

steer investment away from infrastructure-heavy cleantech solutions. The short-

term investment horizons highlighted by Louche et al. (2019) become particularly 

problematic when intersecting with geothermal’s complexity and uncertainty. Such 

conditions dampen investor enthusiasm and willingness to commit capital thus 

reducing the attractiveness of geothermal innovations relative to other renewables. 

This dynamic can be interpreted through the lens of the MLP framework on 

socio-technical transitions (Geels 2002). Within this framework, dominant 

investment logics can be understood as stabilized patterns of practices, rules, and 

institutions that reinforce existing trajectories and limit alternative pathways within 

the socio-technical regime (Geels 2004; 2011). These logics tend to reproduce the 
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status quo rather than support radical innovation. In the case of geothermal 

technologies, regime-level financial norms – such as standard VC fund cycles, 

return expectations, and assessment methods –act as selection environments that 

inhibit the scaling of niche technologies (Geels 2002). Building on this perspective, 

work by Geddes and Schmidt (2020) also emphasizes the financial regime's role as 

a powerful selector in sustainability transitions. This study contributes to that view 

by providing empirical evidence of how these selection mechanisms operate in 

practice. Geothermal’s slow development timelines and high upfront capital 

requirements make it vulnerable to exclusion, despite offering long-term benefits 

such as baseload stability and energy security. From a path dependency perspective 

within the MLP framework, the dominance of these investment logics constitutes a 

form of institutional lock-in, where institutions “may be defined as any form of 

constraint that human beings devise to shape human interaction” (Foxon 2002, p. 

2). This lock-in is driven not only by past investment preferences but by the broader 

institutional environment – such as regulatory norms, standardized risk assessment 

tools, and fund performance metrics – that reward short-term and lower-risk 

solutions compared to the geothermal. These mechanisms constrain 

experimentation and make it difficult for capital-intensive, long-horizon 

innovations to compete. As a result, incumbent financial practices persist, while 

alternative value metrics in form of climate resilience, systemic integration, or long-

term societal benefits remain largely unaccounted for. 

The influence of dominant investment logics appears to be geographically 

uneven. Respondents contrasted Europe’s more conservative investment culture 

with the more risk-tolerant, opportunity-driven one in the U.S., where venture 

capitalists are more willing to engage early with new technologies, even in the 

absence of full validation. As Respondent C observed, “there is a pattern of 

European venture capitalists making low risk bets [and] having tendency to go 

towards what is safe in times of crisis”, highlighting a pattern in which funding 

flows pull back from emerging technologies and concentrate around already 

validated models. This geographical difference is further reinforced by institutional 

factors, such as the presence of targeted public support in the U.S., where agencies 

like the Department of Energy actively back geothermal innovations and provide 

more predictable and centralized access to funding (U.S. Department of Energy 

2025). In contrast, geothermal energy in EU remains underdeveloped due to limited 

coordination and fragmentation among member states and insufficient progress in 

recent years (EESC 2024), which can make it harder for innovators to navigate and 

align with investment needs. This highlights the contextual nature of financial 

regimes, where the political economy of finance shapes which technologies get 

funded, and under what conditions (Bridge et al. 2013). By demonstrating that 

financial norms are institutionally embedded and spatially differentiated, this study 
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reinforces arguments by Ambrois et al. (2025) on the significance of national 

frameworks and policy alignment for scaling low-carbon innovation.  

Taken together, these findings address the research question by demonstrating 

that investor interest in geothermal energy technologies in the EU is shaped by 

dominant financial logics and institutional frameworks that act as selective filters, 

privileging short-term, predictable investments and marginalizing capital-intensive, 

long-horizon innovations. This systemic misalignment leads to underinvestment in 

geothermal energy (IRENA 2023a), reinforcing the stabilization of incumbent 

pathways and limiting niche emergence (Geels, 2004). 

Shifting investor interest to better support geothermal innovation thus requires 

structural transformation within the financial regime. Some scholars (e.g. Louche 

et al. 2019) propose rethinking how innovation is valued, not only in terms of return 

on investment but through broader metrics such as climate resilience, societal 

benefit, and systemic integration. In this context, tools and mechanisms like 

mission-oriented finance, blended capital or active ownership (Louche et al. 2019; 

Nedayvoda et al. 2021) may offer alternative pathways that better align with the 

long-term and infrastructure-heavy nature of geothermal innovation. These shifts 

would not only diversify investment logics but could also open space for niche 

technologies that are currently excluded by dominant selection environments. 

 

5.2 How do European venture capitalists understand 

their role in supporting clean energy innovations 

like geothermal?  

This study reveals how European venture capitalists perceive their roles as 

strategic actors within the geothermal energy innovation landscape. While much of 

the VC industry follows a traditional investment model – typically established for 

ten years and focused on sectors like IT, biotech, or fintech that offer low capital 

intensity and faster paths to market – specialized venture capitalists in clean or 

geothermal energy play a more engaged and complex role. These investors 

understand their function not merely as financiers but as agents of change who 

shape investment landscapes by building credibility around geothermal niche 

technologies, aligning market expectations, and signalling emerging opportunities 

to a broader ecosystem. 

This is particularly evident in the capacity of VC as a signal amplifier and 

legitimacy builder within the cleantech space. Respondents highlighted that when 

a reputable VC firm backs an early-stage geothermal startup, the act itself sends 

strong legitimacy signals that can reduce perceived risk, attract follow-on investors, 

and generate interest from political and industrial actors. Respondent C, for 

instance, referred to the case of Fervo Energy, noting that the presence of high-
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profile investors fundamentally shifted how generalist venture capitalists viewed 

geothermal – no longer as a niche field, but as a viable energy domain. This 

illustrates how VC serves a legitimating function, particularly when exercised by 

influential or specialized actors. They help legitimize the geothermal solutions not 

only by validating a firm’s business case, but also by changing how an entire 

technology domain is perceived. This aligns with the literature in sustainability 

transitions, which emphasizes the importance of institutional entrepreneurs – actors 

who intentionally work to reshape dominant rules and norms in support of 

sustainability-oriented innovation (Jolly & Raven 2016). 

Moreover, this form of entrepreneurial action by venture capitalists contributes 

to what Wüstenhagen et al. (2009) call “expectation dynamics” within socio-

technical systems. By crafting compelling visions about relevance of geothermal 

solutions – such as its potential to power AI data centres or deliver constant base-

load energy – venture capitalists help coordinate narratives about future that attract 

attention, capital, and complementary innovation. These expectations, while partly 

speculative, play a real role in shifting market priorities toward emerging energy 

technologies by reshaping what is imagined as economically and technologically 

viable. 

One of the most consistent insights from this study was the role of venture 

capitalists as de-risking agents in emerging clean energy technologies. Respondents 

emphasized that early-stage VC does not simply finance innovation but also helps 

reduce uncertainty across multiple dimensions – whether technical, market, 

regulatory, or organizational. By investing in unproven technologies at a point 

when other financial actors remain hesitant, these actors effectively absorb and 

manage early-stage risk. This in turn makes follow-on investment rounds more 

acceptable to generalist venture capitalists, infrastructure funds, or corporate 

partners, thereby facilitating the broader scaling process. This role closely aligns 

with insights from work by Jacobsson and Bergek (2011), where the provision of 

risk capital is identified as a critical enabling function for innovation.  The findings 

of this study extend that insight by showing how VC firms not only provide 

financial resources but also perform a systemic de-risking function thus helping to 

remove one of the most persistent obstacles in scaling deep-tech climate 

innovations such as geothermal. 

At the same time, this de-risking function also resonates with the concept of 

transition intermediaries in sustainability transitions research. By lowering both 

perceived and real risks surrounding novel geothermal technologies, venture 

capitalists effectively act as bridging agents that enable connections between niche 

innovations and regime actors such as utilities, policymakers, and industrial 

investors (Kivimaa et al. 2019). In this sense, their role is not limited to capital 

provision but includes facilitating alignment, building credibility, and helping 

emerging technologies navigate complex and risk-averse regimes. This 
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intermediary role is especially crucial in sectors like geothermal, where long 

development cycles and high upfront uncertainty often deter early mainstream 

engagement. Through selective and early-stage risk absorption, venture capitalists 

help make niche innovations visible and investable within the wider socio-technical 

system.  

Nonetheless, the transformative potential of VC has important limitations. While 

respondents acknowledged that VC can accelerate early-stage innovation and 

increase visibility for emerging technologies like geothermal, they also emphasized  

that this momentum is often difficult to sustain. As a result, even when venture 

capitalists initially engage with clean energy technologies, their support can be 

vulnerable to shifts in market sentiment or delayed returns which leads to patterns 

of boom-and-bust investment (Gaddy et al. 2017). These cycles are often triggered 

by overhyped expectations or external shocks and can undermine long-term 

development trajectories. 

These insights address the second research question by showing that European 

venture capitalists – especially specialized investors – understand their role as 

multifaceted in supporting geothermal innovations. Specifically, they enact this role 

through four interrelated functions – acting as a legitimizing force, coordinating 

expectations, serving as a de-risking mechanism, and operating as strategic first 

movers. By entering early and absorbing technical and financial uncertainty, 

venture capitalists help signal credibility, attract follow-on capital, and position 

emerging technologies as viable investment opportunities. In doing so, they 

influence which technologies financial markets begin to recognize thus contributing 

to a reorientation – however partial – of investment priorities. Through these 

functions, VC can help build new markets, mobilize generalist investors, and embed 

geothermal within broader clean energy transition narratives. However, this 

influence remains constrained by the structural characteristics of the VC model 

itself – such as fund timelines and return expectations – but also by the broader 

investment landscape and institutional context within the EU. VC can open critical 

doors for niche innovations, but durable shifts in financial priorities require 

complementary action from public institutions, regulatory frameworks, industry 

actors and other investors to overcome systemic barriers and sustain momentum 

(Gaddy et al. 2017). 
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6. Conclusion 

The transition to a low-carbon energy system is not only a technical or political 

challenge – it is also a financial one, shaped by how capital is allocated, risks are 

assessed, and innovation is valued. In this context, this thesis set out to explore two 

interconnected questions: what shapes the interest in investing in geothermal energy 

technologies in the EU, and how European venture capitalists understand their role 

in supporting clean energy innovations like geothermal. Drawing on the multi-level 

perspective, dominant investment logics, and the conceptualisation of venture 

capitalists as transition intermediaries, this thesis contributes with an integration of 

financial systems into the MLP framework. It demonstrates that financial markets, 

in particular, are embedded within institutional path-dependencies and lock-in 

mechanisms that influence which technologies receive investment and under what 

conditions. This embedding of finance into the MLP framework reveals how 

financial systems act as powerful selectors that stabilize incumbent trajectories and 

shape the prospects for niche innovations. 

The analysis revealed that dominant investment logics – characterized by short-

termism, risk aversion, assumption of price efficiency, and risk-return trade-off – 

function as structural filters that limit investment interest in capital-intensive, long-

horizon technologies like geothermal energy. These logics manifest as regime-level 

selection environments, reinforcing established financial practices and creating 

institutional lock-ins that disadvantage geothermal technologies with their 

infrastructural complexity and slow development timelines. This mismatch leads to 

systemic underinvestment in geothermal innovation within the European context, 

compounded by fragmented policy coordination and a more risk-averse investment 

culture compared to other regions. 

At the same time, the findings demonstrated that venture capitalists contribute 

in meaningful but often constrained ways to changing how the system works. When 

deployed with expertise and strategic intent, venture capitalists can help derisk 

early-stage innovations, signal legitimacy to other investors, and reshape 

expectations about the viability of geothermal technologies. However, the 

transformative potential of venture capital remains constrained by broader 

institutional and geographic factors, as well as by its relatively small scale 

compared to major institutional investors such as pension funds or sovereign wealth 

funds, which command significantly larger pools of capital and longer investment 

horizons. 

This thesis contributes to the theoretical development of the MLP by 

emphasizing the role of financial norms and actors as key components of the socio-

technical regime. It shows how investment logics act as filters through which niche 

technologies must pass, and how these filters are shaped by historical patterns and 

institutional routines. By integrating perspectives from finance and investments 



56 

 

with transition studies, the thesis helps bridge the gap between socio-technical and 

financial perspectives on innovation. 

Empirically, the thesis provides original insights into the investment logics for 

geothermal energy technologies in the EU, an underexplored but strategically 

important area in the clean energy transition. It highlights both the barriers and 

enabling conditions faced by innovators and investors and underscores the 

importance of aligning financial mechanisms with the unique characteristics of 

infrastructure-heavy energy technologies. These financial mechanisms may include 

patient capital (e.g., evergreen funds), blended finance, and risk-sharing 

instruments. In addition, the findings point to the importance of stronger policy 

coordination across the EU to improve the investability of geothermal innovation. 

This study focused on a specific subset of actors within the geothermal 

innovation space. While this focus allowed for in-depth insights, future research 

could expand the scope by examining other investor types (e.g., institutional or 

state-backed investors) or by conducting comparative studies across different 

renewable sectors. Additionally, more quantitative analysis of funding flows and 

project success rates could help extend the findings. 
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Appendix 1 

Appendix 1 presents the interview guide that was used to conduct semi-

structured interviews with venture capital investors, clean energy experts, and 

professionals involved in geothermal technology and finance. The interview 

structure was flexible, allowing for follow-up questions based on the participant’s 

responses. 

 

Section 1: Investment Environment and Systemic Narratives 

1. How do you perceive the current investment landscape for clean energy 

technologies? Are certain technologies (e.g., solar, wind) being prioritized  

over others like geothermal? 

2. Does your firm engage with policymakers or regulators to improve the 

investment environment for geothermal or clean technologies? 

3. What influence do EU or national policy developments have on your 

investment decisions? 

4. How well do investors understand the unique challenges of geothermal 

technologies? 

5. What changes in markets, technologies, or policies would most accelerate 

the scaling of geothermal innovation in the EU? 

 

Section 2: Risk Perception and Financial Models 

6. Do current financial structures (e.g., traditional VC models, assessment 

tools) support or limit investment in long-term, capital-intensive 

technologies like geothermal? 

7. How do you balance the need for financial returns with the uncertainties and 

long development cycles of geothermal technologies? 

8. How does your firm approach risk assessment for investments in emerging 

energy technologies such as geothermal? 

 

Section 3: VC’s Role in the Energy Transition 

9. To what extent do you see venture capital as a driver of the clean energy 

transition, is it reactive to market trends or proactive in shaping them? 

10. How do VC firms influence other investors' interest in sectors like 

geothermal? 

11. How much influence do venture capitalists have in reshaping dominant 

investment logics, such as risk assessment and return expectations? 

12. Are there examples where VC investment has reshaped market perceptions 

or opened doors for geothermal or other clean technologies? 
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Popular science summary 

Geothermal energy offers a promising solution for Europe’s clean energy 

transition. As a stable and low-carbon energy source, it can provide continuous 

power and support energy security. However, geothermal technologies often face 

significant obstacles in reaching the market. High upfront costs, long development 

timelines, and uncertainty around financial returns make it difficult for these 

innovations to attract private investment. This thesis investigates how venture 

capital – a form of private equity that funds high-risk, early-stage companies – 

contributes to the development and scaling of geothermal energy technologies in 

the European Union. 

The research combines insights from transition theory and finance concepts with 

interviews conducted with venture capitalists, energy experts, and industry 

stakeholders. It finds that mainstream financial practices, such as the preference for 

short investment cycles and low-risk profiles, tend to disadvantage capital-intensive 

technologies like geothermal. These investment norms act as structural barriers that 

limit the flow of funding to such innovations. At the same time, the study highlights 

that certain specialized venture capitalists can play an enabling role. These investors 

help reduce early-stage risks, build credibility around geothermal technologies, and 

influence the wider investment landscape by signalling the potential of emerging 

energy solutions. Still, their impact is constrained by the broader financial 

environment, particularly the limited scale of the venture capital sector and the 

mismatch between geothermal’s characteristics and mainstream investment 

thinking. 

This thesis underscores the importance of aligning financial systems with the 

needs of complex, long-term clean energy technologies. While venture capital can 

play a catalytic role in supporting early innovation, achieving meaningful progress 

in geothermal development will require stronger public support, institutional 

reforms, and investment mechanisms that are better suited to capital-intensive 

energy solutions. 
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