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Executive Summary

This thesis explores the strategies used by European cleantech startups to navigate the Valley of Death.
This critical stage in the development of startups is characterised by a funding gap that hinders commer-
cialisation efforts. Cleantech startups, however, with their focus on sustainable innovations addressing
global issues such as climate change and energy transition, often experience a Valley of Death longer
and deeper than other startups due to significant additional barriers in this phase. The additional bar-
riers are high capital intensity, long development time, high technological risk, and ecosystem depen-
dence. Thus, understanding how these startups overcome these barriers is crucial, given their potential
to drive environmental and energy solutions. Therefore, this study seeks to uncover the strategies that
allow cleantech startups to successfully navigate this challenging period. Through a multi-case study
involving semi-structured interviews with eight cleantech startups and four investment stakeholders, the
research seeks to identify the strategies used to navigate the Valley of Death. To ensure the strategies
are grounded in a shared understanding, the timeline and barriers encountered by cleantech startups
are first compared to the literature. This comparison is important because the timeline and barriers
strongly influence the strategies that startups adopt. After establishing this foundation, the study then
identifies the specific strategies used by cleantech startups to overcome these barriers.

The findings reveal that cleantech startups generally experience the onset of the Valley of Death around
Technology Readiness Levels (TRL) 4-5. However, the exact timeline is highly dependent on the sec-
tor, market conditions, and type of technology being developed. Compared to other deeptech sectors,
cleantech startups experience a delayed onset of the Valley of Death, largely due to the greater avail-
ability of government grants and strong public support that help mitigate early financial constraints. The
Valley of Death typically ends around TRL 8, when startups begin to generate revenue and achieve
financial independence.

In terms of barriers, the findings are strongly aligned with the existing literature, confirming the multi-
faceted nature of the challenges cleantech startups face. However, the interviews provide additional
practical nuances that are less emphasised in the literature. For instance, while the literature touches
on the limitations of grants, interviewees pointed out specific challenges such as grant application bi-
ases and restrictive conditions, the scarcity of skilled personnel was highlighted as a significant barrier
to team-building, adding a practical layer to the more general discussions in the literature.

Another key difference is the strong emphasis placed on product-market fit by both startups and stake-
holders during the interviews, which is underrepresented in the literature. Once startups progressed
into the Valley of Death, tech risk appeared to diminish in importance, with startups shifting their focus
to commercialisation and market challenges. These practical insights provide a deeper understanding
of how cleantech startups navigate the VoD and highlight areas where existing research may need
further exploration.

To overcome these barriers, European cleantech startups implement a combination of strategies that
address both immediate financial constraints and the inherent risks of their ventures. The key strategies
identified include non-dilutive funding, blended financing, alternative revenue streams, bootstrapping,
investor engagement, deployment-led innovation, customer discovery, market demand signals, strate-
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gic partnerships, consortia-building, semi-commercial deployment, and early commercialisation.

Non-dilutive funding, such as grants, plays a crucial role, particularly in the early and intermediate
stages, allowing startups to retain ownership while advancing development. The reliance on non-
dilutive funding is one of the distinguishing features of cleantech startups, as they often use grants
extensively, even until late stages, due to high capital intensity and the regulatory support available for
climate and sustainability solutions. This reliance sets them apart from startups in other sectors, which
may not leverage grants to the same extent.

In terms of managing inherent risks, cleantech startups employ strategies such as deployment-led inno-
vation, customer discovery, and strategic partnerships to validate technology, establish credibility, and
demonstrate market fit. By engaging with investors and pursuing blended financing, cleantech ventures
can reduce perceived risks and secure the capital needed for scaling. These strategies are most effec-
tive when integrated, providing both short-term solutions for bridging funding gaps and establishing a
foundation for long-term stability.

While the strategies employed by cleantech startups to overcome the Valley of Death align broadly with
general entrepreneurial practices, the reliance on government support and the nature of addressing
urgent global issues such as climate change and sustainability distinguish cleantech ventures from
other sectors.
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Introduction

Despite another period of record-breaking levels of greenhouse gas emissions and increasing tem-
peratures, climate action has proven to be slow and often insufficient. Therefore, United Nations En-
vironment Programme (2023) urgently calls for adequate climate action. A multifaceted approach is
needed that includes policy reforms, societal transformations, and most importantly, technological in-
novation. Recent studies align with this view on the climate crisis and highlight a growing consensus
that technological solutions will prove vital to address current climate challenges (Bianchini & Croce,
2022; Engel-Cox et al., 2022; Guzman et al., 2023; Holzner & Wagner, 2022). These recent develop-
ments have led to the rise of 'Cleantech’, offering technological solutions to environmental challenges
(Shakeel, 2021).

To provide context, Pernick and Wilder (2007) state that "cleantech refers to any product, service, or pro-
cess that delivers value using limited or zero nonrenewable resources and/or creates significantly less
waste than conventional offerings.” The sector is categorised into four main fields: energy, transporta-
tion, water, and materials, with sub-sectors such as energy efficiency, biofuels, and waste recycling
(Cumming et al., 2016).

Driven by the increasing demand for climate-focused innovation, the cleantech sector has seen a rapid
growth over the last decade. This is highlighted by the continuous growth of investments in cleantech.
Global investments in clean technologies increased by 17% in 2023, reaching a historic high of 1.8
trillion US dollars (Tiseo, 2024). Nevertheless, significantly more investment will be needed in the
upcoming years to meet global climate objectives. Although investments are projected to approach
two trillion US dollars in 2024, these investments must nearly double by 2030 to limit global warming
to 1.5 °C above pre-industrial levels and to achieve net zero emissions by 2050 (Tiseo, 2024).

Despite this growth, there is still a substantial gap between the capital that is available and the amount
needed to sustain cleantech startups. The lack of required capital leads to a phase in which startups
face significant difficulties in bridging the gap between a concept and a commercially viable product
(Engel-Cox et al., 2022). This phase is generally characterised by a high risk of failure due to the
depletion of financial resources before reaching profitability (Al-Shaikh & Siddiqui, 2021; Meijer et al.,
2019; Mkhize, 2023; Otto, 2020). This difficult stage in the development journey is often encapsu-
lated in the concept of 'the Valley of Death’ (VoD). The concept of the Valley of Death is a widely
discussed phenomenon and occurs in many sectors, however, cleantech startups face additional barri-



ers. Other barriers that further hinder the progress of these startups comprise technological, regulatory,
and market barriers (Engel-Cox et al., 2022; Hartley & Medlock, 2017; Meijer et al., 2019; Yadav et al.,
2006). More specifically, the startups have a capital-intensive nature and a long technology develop-
ment, which often require significant investment sizes and lengthy timelines before any returns can be
achieved (Bianchini & Croce, 2022; Cumming et al., 2016). Besides high technological risks (Duriaux
et al., 2021; Romme et al., 2023), market entrance is considered to be challenging due to the disrup-
tive nature of the technology (Shakeel & Juszczyk, 2019). These challenges add to the increased risk
perception of investors (Bianchini & Croce, 2022). As a result, investors show investment reluctance,
often favouring sectors with lower capital intensities and quicker returns (Chassot et al., 2014; Nanda
& Ghosh, 2010; Polzin, 2017). This risk aversion is further exacerbated by the fact that cleantech prod-
ucts typically lack the immediate consumer appeal or visibility enjoyed by other high-tech innovations,
limiting their ability to secure funding (Cumming et al., 2016). These combined factors complicate
the financing opportunities for cleantech startups (Cumming et al., 2016; Polzin, 2017). Moreover,
these complexities are further exacerbated by a lack of industry standards, consumer scepticism, and
a scarcity of investors willing to commit to the long-term horizons required for cleantech ventures to
reach maturity (Engel-Cox et al., 2022; Hegeman & Sgrheim, 2021; Meijer et al., 2019; Muscio et al.,
2023; Romme et al., 2023).

Although these barriers faced by cleantech startups are universal and global, the landscape in Europe
presents additional barriers that further complicate their path to success (Botsari et al., 2019). One of
the additional complexities of the European ecosystem is an even more financially constrained market.
This is highlighted by the fact that Europe struggles to match the levels of venture capital investment
seen in the United States, especially in sectors that require substantial initial investments and longer de-
velopment times for technologies such as the cleantech sector (Cumming et al., 2016). In comparison
to other leading markets, Europe is falling behind. This is illustrated by the fact that US tech startups are
40% more likely to have secured venture capital funding after five years than their European counter-
parts (Atomico, 2023). Another additional barrier is the fragmentation of the European market, with its
diverse regulatory environments and varying levels of government support between countries; it further
complicates the landscape for cleantech ventures (Botsari et al., 2019). This fragmentation contrasts
sharply with the more unified investment strategies seen in the USA, where federal and state policies
have been more aligned to support the growth of these sectors (Aernoudt, 2017).

The literature offers extensive discussions on the Valley of Death (VoD) across different sectors, high-
lighting critical areas such as funding challenges, the importance of regulatory frameworks, and the
role of innovation ecosystems in supporting technology commercialisation (De Noronha et al., 2022;
Engel-Cox et al., 2022; Harrer & Owen, 2022; Hegeman & Sgrheim, 2021; Meijer et al., 2019; Muscio
et al., 2023; Otto, 2020; Romme et al., 2023; Van Den Heuvel & Popp, 2022). Although there is a
considerable amount of literature discussing these issues, there remains a lack of academic-based
frameworks tailored specifically to the needs of European cleantech startups. Unlike other industries
where established frameworks provide guidance, the cleantech sector lacks a framework to help star-
tups navigate the unique barriers described above. This lack of structured support leaves many clean-
tech entrepreneurs navigating the Valley of Death on their own, often without the necessary tools or
knowledge to overcome these hurdles.

Given these unique challenges, creating an adequate support framework for cleantech startups in Eu-
rope is urgently needed. This requires a comprehensive understanding of the entire ecosystem, en-
compassing all actors, barriers, drivers, and supporting elements specific to the region. A key missing
component in this understanding is insight into the strategies deployed by the startups themselves.
By first mapping the strategies used by European cleantech startups and clustering them through ex-



ploratory qualitative research, this research establishes a foundation for assessing their effectiveness.
The next step will involve quantitative analysis to determine the success rates of these strategies. This
will offer data-driven insights essential for developing a robust framework.

This research focuses on the initial phase of framework development by identifying and categorising
these strategies. Given the scope and duration of the project, the study is limited to mapping strategies
to lay the groundwork for further quantitative analysis. Ultimately, this will serve as a basis for future
research aimed at building an Europe-focused support framework that enhances the ability of cleantech
startups to successfully navigate the Valley of Death and contribute to mitigating the climate crisis.

This discussion leads us to the following research question:

Research Question

What strategies do European cleantech startups implement to overcome the barriers encoun-
tered in the Valley of Death?

This question aims to map the strategies the European cleantech sector employs to overcome the
Valley of Death. To achieve this, the main research question is supplemented by three sub-questions
designed to help answer the main question.

First, it is necessary to understand the timeline and barriers of the Valley of Death for cleantech startups,
as the strategies are strongly anchored in the specific stage and to specific barriers. Although the
literature discussed the timeline of the Valley of Death (see 2), the timeline is applied to the wider
field of deeptech and therefore nuances and differences can occur with the sub-sector of cleantech.
By mapping the stages of the Valley of Death and identifying when key barriers arise, the proposed
strategies can be properly contextualised, as different barriers might emerge at distinct points within
the VoD. Moreover, each stage may present unique opportunities that shape the strategies startups
employ. This understanding helps establish a clearer view of how barriers evolve over time, which
is crucial for tailoring strategies to overcome them effectively. Concerning the barriers, the literature
extensively discusses the barriers occurring in the Valley of Death, specifically to the cleantech field,
however, startups may experience nuances or variations compared to what the literature suggests. By
identifying these potential differences, the research will highlight whether cleantech startups encounter
unique or previously unexplored challenges. This is important because the nature of these barriers
directly influences the strategies employed to overcome them. Thus, exploring the specific barriers
cleantech startups face, and when they emerge, is key to understanding how these ventures navigate
the VoD. This leads to the first sub-question:

Sub-Question 1

At what stages does the Valley of Death occur for European cleantech startups, and what barri-
ers do they encounter?

The literature highlights that the primary barrier cleantech startups face is financial constraints, which
makes the Valley of Death particularly challenging (Frank et al., 1996; Muscio et al., 2023). Additionally,
the high-risk profile of cleantech ventures, driven by uncertainties related to the nature of cleantech and
external barriers such as market adoption and regulatory environments, is another significant challenge
these startups must navigate (Hartley & Medlock, 2017). Given these factors, the sub-questions are
divided into two key elements: addressing the immediate financial constraints that pose acute chal-
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lenges to survival and exploring how startups manage and de-risk their ventures to ensure long-term
sustainability and growth.

The second sub-question specifically focuses on how cleantech startups manage acute financial con-
straints during the Valley of Death, looking at strategies such as bootstrapping, generating early revenue
streams, and securing alternative funding sources. This is crucial for understanding how startups over-
come the financial challenges that are central to their survival. By exploring how cleantech startups
tackle these immediate financial constraints, this sub-question will help identify the crucial strategies
they employ to navigate the most critical phases of the VoD and ensure their continued operation.
Therefore, the second sub-question is:

Sub-Question 2

What strategies do European cleantech startups employ to address immediate financial con-
Straints during the Valley of Death?

The third sub-question shifts focus to the broader issue of risk management, exploring how cleantech
startups mitigate the inherent risks of their ventures. By addressing these risks, startups can ensure
their long-term viability and growth beyond the immediate financial pressures. Together, these sub-
questions cover the critical aspects of both immediate survival and long-term success by tackling the
most pressing challenges faced by cleantech startups. The third sub-question is:

Sub-Question 3

What strategies do European cleantech startups use to manage the inherent risks of their ven-
tures?

1.1. Research Gap

The previous discussion underscores a significant gap in the literature on the strategies of cleantech
startups in Europe as they navigate the Valley of Death (VoD). Although academics have covered other
elements of the ecosystem, there has been a limited coverage of the strategies that enable them to
survive the VoD. Kraussl and Krause (2012) and Veugelers (2011) have highlighted the disparities
in funding between Europe and the United States, but have not explored the specific strategies that
startups use to overcome these funding challenges. Similarly, Gaddy et al. (2017) discusses the difficul-
ties of securing venture capital but does not address the strategic responses of startups. Furthermore,
while Engel-Cox et al. (2022) and Muscio et al. (2023) have examined the impacts of regulatory en-
vironments, market uncertainties, and technological complexities on the cleantech sector, they have
not investigated how individual startups navigate these challenges through innovative practices and
strategic pivots.

As noted by Dean et al. (2022), the existing literature on the VoD offers little guidance on how to
overcome this gap. This highlights the need for new knowledge to improve current strategies. This
gap is not merely a lack of insight into business practices, but a deeper absence of a framework for
European cleantech startups to navigate the VoD effectively. The first step to creating such a framework
is understanding the strategies currently employed by startups to overcome the VoD’s challenges.
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1.2. Relevance to Master's Program

This research on the strategies employed by European cleantech startups to overcome the "Valley
of Death” is highly relevant to the MSc Management of Technology (MOT) program. It aligns with
the program’s focus on understanding how technological innovations can be effectively managed to
achieve strategic goals in challenging environments. By exploring how cleantech startups navigate
barriers such as financial constraints, regulatory challenges, and market fragmentation, the research
creates a deeper understanding of managing technological innovations.

The study also examines strategic approaches that startups use to bridge the Valley of Death, which re-
lates directly to key themes in the MOT program, such as innovation, entrepreneurship, and technology
strategy. Insights from courses like "Technology Strategy and Entrepreneurship” are applied, offering
real-world examples of how startups can utilise strategies to overcome barriers in a fragmented and
competitive market landscape.

The study’s use of qualitative research methods, including data collection and analysis techniques,
showcases the use of the matters discussed in courses like "Research Methods” and "Preparation for
Master Thesis.” By mapping strategies specific to the European cleantech sector, this research lays the
groundwork for building a comprehensive support framework for technological ventures. This aligns
with the program’s objective of fostering technology-driven growth and sustainability.

1.3. Thesis Outline

This thesis begins with the literature review (2), which seeks to define key themes such as 'Startup’ (2.2),
‘Cleantech’ (2.3), 'Valley of Death’ (2.4), and 'Technology Readiness Levels’ (2.1). These definitions
establish a common understanding of the subject matter. Furthermore, the literature review explores
existing research on the cleantech sector and highlights the unique challenges faced by cleantech star-
tups while navigating the Valley of Death (VoD), including high capital requirements, long development
timelines, and market and regulatory barriers. This chapter also examines the European landscape, fo-
cusing on characteristics such as market fragmentation, diverse regulatory environments, and financial
constraints that impact cleantech startups.

The methodology chapter (3) provides a comprehensive overview of the research design used in this
study. It describes the qualitative research approach, emphasizing semi-structured interviews con-
ducted with European cleantech startups and investment stakeholders to explore strategies for over-
coming the VoD. The study employs a multiple-case approach, involving interviews with 8 cleantech
startups and 4 investors, using purposive, snowball, and convenience sampling. Thematic analysis
was applied to the interview transcripts to identify key challenges and strategies for overcoming the
VoD.

Chapter 4 presents the results of the qualitative data analysis, offering an in-depth exploration of the
Valley of Death timeline (4.1), the barriers faced by cleantech startups (4.1.2), and the strategies they
use to navigate these challenges (4.2). The findings reveal that cleantech startups generally experience
the onset of the VoD around Technology Readiness Levels (TRL) 4-5 and end around TRL 8 as they
approach commercialisation. Key barriers identified include high capital intensity, long development
times, team-building challenges, and investor reluctance. The strategies used by startups to navigate
the VoD include non-dilutive funding, blended financing, alternative revenue streams, bootstrapping,
and investor engagement, among others.

Following the presentation of results, the discussion chapter (5) synthesises the findings in relation to
the existing literature and addresses the research questions. This chapter highlights that while many
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strategies employed by cleantech startups align with general entrepreneurial practices, there are unique
aspects to cleantech, such as heavy reliance on government grants and the challenges associated
with addressing climate and sustainability issues. It also discusses the broader implications of these
findings, emphasises the similarities and differences between cleantech and other sectors, and offers
insights into the effectiveness of the identified strategies. Limitations of the research, including sample
size and scope, are also discussed, with suggestions provided for areas of further investigation.

Finally, the conclusion chapter (6) synthesises the key research findings to answer the main research
question, which centres on the strategies implemented by European cleantech startups to overcome
barriers in the Valley of Death. The conclusion highlights the importance of combining short-term finan-
cial strategies, such as bootstrapping and grants, with long-term risk management strategies such as
strategic partnerships and customer discovery. It also provides practical recommendations for stake-
holders, including policymakers, investors, and startup founders, to effectively support cleantech ven-
tures. Additionally, suggestions for future research are offered to further explore and refine strategies
that support cleantech startups in achieving commercial success and sustainable growth.

The outline of the thesis follows the approach depicted in the Research Flow Diagram below (see
Fig. 1.1). It begins with problem identification and review of the literature to establish a foundational
understanding, proceeding through the research design, data collection, data analysis, and concluding
with the presentation of results, discussion, and recommendations.

PROBLEM
IDENTIFICATION AND
INTERPRETATION

LITERATURE REVIEW

OBTAIN RESEARCH DESIGN

HUMAN
ETHICS

AHERCIAL DATA COLLECTION

INTERVIEWS

DATA ANALYSIS

IDENTIFY MAIN
IDENTIFY TIMELINE BARRIERS IDENTIFY STRATEGIES

RESULTS & FINDINGS

CONCLUSION &
RECOMMENDATIONS

Figure 1.1: Research Flow Diagram
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To provide meaningful insights into the timeline, challenges and strategies cleantech startups face, it
is crucial first to establish clear definitions of key concepts such as 'Startup’ (Section 2.2), 'Cleantech’
(Section 2.3) and the 'Valley of Death’ (2.4). Understanding these terms is essential because they
frame the discussion and ensure that the analysis is grounded in a shared understanding of the subject
matter. In addition, "Technology Readiness Levels’ (TRLs) will be discussed and defined as it is a vital
tool for assessing the technology maturity throughout the paper (see Section 2.1).

Furthermore, an overview of the current state of the cleantech sector in Europe is provided to give
context to the discussion and highlight the specific regional challenges that influence the trajectory of
these startups (Section 2.6). By synthesising these themes from the literature, a conceptual framework
is developed to offer insights into the barriers and drivers affecting cleantech startups in the Valley of
Death (Section 2.8). This framework enables a structured comparison between the views of the litera-
ture and the interviewees on the challenges faced by cleantech startups. In Section 2.7, an overview
of all key findings is presented.

2.1. Technology Readiness Level

Technology Readiness Level (TRL) offers a tool to assess the maturity of a technology, as it spans
from fundamental research to full operational deployment (Mankins, 2009). The TRL scale, originally
developed by NASA, spans from TRL1 to TRL9. Each level represents a different stage in the technol-
ogy development cycle, which was further developed by Mankins (1995) by adding definitions to each
level.

At TRL1, basic principles underlying the technology are observed, laying the foundation for applied
research. Upon progression to TRL2, the concept of the technology and potential applications are
formulated. TRL3 marks the stage where analytical and experimental efforts begin to validate the
concept, with proof-of-concept tests carried out. This also marks the end of the research phase as seen
in Fig. 2.1. As development continues, TRL4 involves validating components in a laboratory setting,
where key technological elements are tested in a controlled environment. TRL5 continues by validating
these components in a relevant environment, typically under conditions that simulate actual operational
settings. TRL6 focuses on demonstrating a system or subsystem model or prototype in a relevant
environment, often bridging the gap between laboratory testing and real-world application marking the
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end of development demonstration (see Fig. 2.1). TRL7 involves demonstrating the prototype in an
operational environment, such as a space mission for space technologies, where it operates under
expected conditions. TRL8 sees the technology fully integrated and tested in its final form and intended
operational environment. Finally, TRL9 signifies that the technology is mature, fully operational, and
ready for production or deployment. The deployment phase encompasses TRL7 until TRL9, as shown
in Fig. 2.1. (Mankins, 1995). Nowadays, this framework is widely used not only in aerospace but also
across various industries. The tool is used to assess the risks associated with different technologies as
investments are done (Moorhouse, 2002). An adapted TRL scale applied to sustainable technologies
is shown below in Fig. 2.1.

TRL1: TRL2: TRL3: TRL4: TRL5: TRL6: TRL7: TRLS: TRLY:

basic principles technology experimental technology technology technology system system actual system
observed concept proof of validated in validated in demonstrated prototype complete and proven in real

formulated concept laboratory relevant in relevant demonstration qualified environment
environment environment in real
environment

- N
~ ~ N

evelopment & Demonstration Deployment

Figure 2.1: TRL scale (blue-laboratory environment; purple—relevant, i.e. simulated, environment; green-real environment)
(White et al., 2022)

2.2. Startup

Startups are generally characterised by their innovation, potential for rapid growth, and ability to navi-
gate uncertain environments. Ries (2011) defines a startup as “a human institution designed to create
new products and services under conditions of extreme uncertainty”, emphasising the inherent unpre-
dictability and need for flexibility. Hernandez-Cenzano and Gonzalez (2017) describe a startup as a
company with high growth potential due to its intensive use of technology, aiming to innovate in its
products or services for customers. Similarly, Krejci et al. (2015) highlight that startups are new and
temporary companies with business models grounded in innovation and technology, possessing the
potential for rapid growth and scalability.

Startups are also defined based on their lifespan, often considered a temporary phase. Steigertahl
et al. (2018) specify that startups are companies established within the last 10 years, characterised by
innovative technologies or business models. Cho and Mclean (2009) further define them as temporary
organisations that create innovative products or services through high technology, often operating in
risky and uncertain scenarios.

Pardo-del-Val et al. (2024) describes startups as young and innovative companies whose purpose is to
achieve rapid and significant growth through a scalable business model. This aligns with Ehsan (2021),
who defines startups as rapidly growing firms due to innovation in products, services, and processes,
particularly facilitated by IT or ICT-enabled services. The startup status, as per Ehsan (2021), is also
contingent on the age of incorporation according to each country’s regulations.

Furthermore, startups typically operate in industries driven by technological or digital innovation. They
adopt informal organisational structures with flat hierarchies and collaborative environments, with a key
focus on rapid scalability. This is often fueled by external funding, such as venture capital, and the aim
to either disrupt existing markets or create entirely new ones (Cockayne, 2019). The combination of
innovation, agility, and a focus on high growth differentiates startups from traditional small businesses.



2.3. Cleantech 9

2.3. Cleantech

Cleantech represents an important sector within the global economy. The term 'Cleantech’ dates back
to the mid-1990s, emerging from North America’s venture capital communities. It became widely recog-
nised in the mainstream media and professional discourse in the early 2000s (Caprotti, 2012; O’Rourke,
2009). Multiple academic articles define cleantech, highlighting its growing importance. Shakeel (2021)
view cleantech as innovative approaches that reduce the environmental impact by enhancing efficiency,
minimising waste, and advocating the use of sustainable resources. Harrer and Owen (2022) refer to
cleantech companies as "Cleantechs” and state that they are pioneering ventures that stand at the
forefront of innovation by developing commercial products, services, and technologies to minimise
environmental impact and foster a sustainable future. The EU (2020) offers a broad definition, encom-
passing any intervention that mitigates negative ecological effects, promotes environmental protection,
or employs goods modified to be less energy or resource-intensive than industry standards (EU, 2020).
Cleantech companies span across diverse sectors including renewable energy, energy efficiency, wa-
ter management, and waste reduction, and are characterised by their commitment to reducing the
reliance on non-renewable resources and producing significantly less waste than conventional busi-
nesses (Cumming et al., 2016; Giudici et al., 2017; Pernick & Wilder, 2007). However, Shakeel (2021)
note that cleantech practices are not newly emerged; they represent a collection of technologies that
have existed for years but have only recently been categorised under the umbrella term 'Cleantech’.

The cleantech sector’s uniqueness lies in how it differentiates itself from other industrial sectors, this be-
comes apparent in several characteristics of the sector. The most influential characteristics of cleantech
startups are the high capital intensity and long development times (Bianchini & Croce, 2022; Cumming
et al., 2016; Harrer & Owen, 2022; Hegeman & Sgrheim, 2021). These characteristics also specifically
contribute to reduced investment opportunities (Polzin, 2017). Other factors are government depen-
dence, public good, and disruptive nature.

The significant role the government plays by intervening via regulations, policies, and incentives de-
signed to foster growth and innovation in the sector (Aagaard et al., 2021). Therefore, cleantech star-
tups must navigate a complex landscape involving multiple stakeholders. Alongside private investors,
governmental bodies, and others, these startups also need to consider international bodies of environ-
mental policies and regulations, which pose additional challenges compared to more traditional tech-
nologies (Giudici et al., 2019). Cumming et al. (2016) and Shakeel (2021) state that this dependence
is exacerbated by the disruptive nature.

Many cleantech develop and commercialise products with public good nature such as clean air, water,
and reduced carbon emissions. As these technologies are difficult to monetise directly, this could lead
to undervaluation by the market (Bianchini & Croce, 2022).

Most clean technologies are disruptive, introducing novel solutions to existing markets. This leads to
the need for new systems and structures, making market acceptance difficult (Christensen et al., 2016;
Shakeel, 2021; Woschke et al., 2017). Another result of the disruptive nature is that these ventures
struggle to mobilise other essential resources such as human resources (Brown et al., 2007). On top
of that, startups tend to lose sight of the functionality due to the inability to mobilise resources (Shakeel,
2021). Since only a small share of the market is willing to pay for the environmental benefits, func-
tionality is key in successful commercialisation (Balachandra et al., 2010). Therefore, again, support
mechanisms such as grants, incubators, and accelerator programs are essential for the survival of such
startups (Sarzynski et al., 2012; Shakeel, 2021).
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2.4. Valley of Death

The term "Valley of Death” (VoD) was initially used to describe the difficulties in transferring agricultural
technologies to developing countries (Merrifield, 1995). Later, the term was used to describe other
innovation difficulties, specifically the resource gap between R&D laboratories or units and the com-
mercialisation process within organisations (Branscomb & Auerswald, 2001; Markham, 2002). The
concept refers to a critical phase in the early stages of science-based innovation, characterised by a
lack of funding and support stalling the technology’s progress. This concept, well documented across
various disciplines, has been described in multiple ways, initially as “an inability to advance from a
technology’s demonstration phase through the commercialisation phase” by Frank et al. (1996). Other
articles described it as "the transition between invention and innovation” (Auerswald & Branscomb,
2003) or “the gap between the technical invention or market recognition of an idea and the efforts to
commercialise it” (Markham, 2002). It is important to note that the VoD happens at an inflexion point
where the research has not been concluded yet and the commercialisation of the technology is not yet
in full effect (Ellwood et al., 2022). In Fig. 2.2 below, the VoD is schematically shown as a gap between
existing research resources and existing commercialisation resources.

mmOICOoOWwMmD

LEVEL OF DEVELOPMEMNT

Figure 2.2: Valley of Death (Gbadegeshin et al., 2022)

It arises when a technology developer has proven the effectiveness of a particular technology but can-
not secure financing for scaling up and manufacturing. The government typically views the technology
as too advanced to continue funding as their focus is more on basic research. Meanwhile, the private
sector is hesitant to invest because the technology has not yet been commercially implemented. (Frank
et al., 1996) Published research typically describes the VoD as the transitional chasm between the ini-
tial research phases in academic institutions and the subsequent phases of product development by
firms (Dean et al., 2022). Moreover, Frank et al. (1996) sees the VoD as a funding gap but adds that
this lack of funding can be exacerbated by market, regulatory, and technological barriers. These addi-
tional barriers result in: "scaring off potential buyers or venture capitalists and unnecessarily delaying
commercialisation” (Frank et al., 1996). In contrast, Murphy and Edwards (2003) identified high risk as
the main barrier to commercialisation.

2.5. Valley of Death for Cleantech

The VoD, characterised by a lack of sufficient funding, is a challenging period for all startups (Frank
et al., 1996; Muscio et al., 2023). However, Cumming et al. (2016) point out that "cleantech start-ups
also tend to be more susceptible to the 'Valley of Death’ than start-ups in other industries,” highlighting
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a distinct vulnerability due to the innovative nature and scale of challenges in cleantech. This results
in a VoD that is deeper and longer than regular startups (Romme et al., 2023).

This phenomenon can be explained by several unique characteristics of cleantech. As clean technology
entrepreneurs, as numerous conventional entrepreneurs, often seek to partner with VCs to overcome
this funding gap (Shakeel & Juszczyk, 2019), Harrer and Owen (2022) observe that cleantech invest-
ment usually remains too risky for private investors. This high-risk perception can be addressed to
additional barriers cleantech startups face.

2.5.1. Unique Barriers

Compared to other startups that rely on external funding, cleantech startups face significant additional
challenges that restrict their growth and ability to reach profitability to due to three different risks: tech-
nological risk, financial risk, and collaborative risk (Romme et al., 2023). First, the high technological
risk contributes to a high perception of overall risk (de la Tour et al., 2017; Romme et al., 2023). Second,
the financial risk comprises two factors, high capital intensity and long development time (Balachandra
et al., 2010; Bianchini & Croce, 2022; Cumming et al., 2016; Hegeman & Sgrheim, 2021; Powell et al.,
2015), making cleantech ventures less attractive to venture capitalists due to the large investment sizes
and the long return timelines (Gaddy et al., 2017). Furthermore, there are two external factors contribut-
ing to the longer and deeper VoD for cleantech specifically. These factors can be encapsulated under
the concept of collaborative risk, a strong dependence on a collaborative innovation ecosystem, creat-
ing a risk if essential partners do not commit (Romme et al., 2023). The two different factors consist
of the market and government dependence. Cleantech ventures present disruptive solutions to exist-
ing markets, resulting in difficult market entrance (Christensen et al., 2016; Shakeel, 2021; Woschke
et al.,, 2017). Therefore, not only revenue generation is doubtful (Frank et al., 1996), investment in
such ventures is also considered risky (Hartley & Medlock, 2017). The second part of collaborative
risk relates to the strong dependence on government support. This dependence is established in two
different manners, directly and indirectly. Cleantech startups offer disruptive technologies that are usu-
ally not price-competitive and experience significant market resistance, therefore, government policies
and subsidies are vital to support these technologies and enable them to be competitive (Christensen
et al., 2016; Woschke et al., 2017). Indirectly, all the aforementioned factors lead to investor reluctance
which drives the funding gap characteristic to the VoD, which increases the dependence on alternative
funding sources such as government support (Harrer & Owen, 2022).

2.5.2. Team

In addition, there is another important risk barrier relevant to the VoD of cleantech startups: the team-
building risk. While team-building is not unique to cleantech (Romme et al., 2023), it is particularly
critical in cleantech ventures, where founding teams need a diverse and complementary set of skills
to manage the scientific and technological challenges of the industry (Paola Garrone & Mrkajic, 2017).
Cleantech startups often require more specialised technical and work experience compared to other
sectors such as Internet-based startups (Sawhney & Kahn, 2012). This need for complementary skills
frequently forces cleantech entrepreneurs to look beyond their existing social networks to form teams
with broader expertise (Ruef et al., 2003).

The team’s quality is a key factor for investors, often outweighing other factors such as the technology
itself when it comes to venture capital (Zacharakis & Meyer, 2000). A well-rounded team with techni-
cal, commercial, and legal expertise enhances the startup’s chances of crossing the Valley of Death by
securing funding and navigating complex challenges (Singh & Subrahmanya, 2023). Forming strong,
complementary teams in cleantech helps mitigate risk perceptions for investors and improves the like-
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lihood of obtaining the necessary capital to scale and succeed (Ye & Zheng, 2023). However, if the
team is not well-rounded, it significantly increases the perceived risk of the venture, making it harder to
secure investment (Zacharakis & Meyer, 2000). Since cleantech startups often struggle to form such
teams due to the sector’'s complexity and the need for complementary skills (Paola Garrone & Mrkajic,
2017; Ruef et al., 2003), this presents an additional barrier (Romme et al., 2023).

In summary, Cumming et al. (2016) state that "Cleantech VC is more capital intensive, riskier, less likely
to scale up, and more difficult to exit than VC investments in other risky industries like biotechnology or
information technology”. Due to the high risks, VCs prefer to invest in sectors less capital intensive or
at later stages (Cumming et al., 2016). These high risks can be assigned to the five factors discussed
above, as they contribute to a deeper and longer VoD unique to cleantech startups.

2.5.3. Timeline

Furthermore, the timeline of when the barriers occur is essential to give the necessary context to the
barriers. Romme et al. (2023) provide a structured approach to understanding this gap through the
lens of technology readiness levels (TRLs), identifying specific stages at which innovations are most
vulnerable. The period between TRLs 2 and 3 is said to be the start of the chasm, and it ends at
TRLs 7 or 8 (Romme et al., 2023). Venture capital firms invest primarily when startups have reached a
TRL of 8 or higher to eliminate technology and market uncertainty (Romme et al., 2023). To close this
gap and sustain innovations strategic support mechanisms are needed, underlined by Romme et al.
(2023), who discuss the depth and duration of the VoD in deeptech ventures, where the beginning and
complex nature of the innovations involved amplifies the risks. See below the adjusted VoD timeline
for cleantech startups in Fig. 2.3. The figure illustrates the VoD for cleantech ventures, where startups
struggle with funding between the demonstration and commercialisation stages. It highlights the role of
government interventions and various sources of financial investments, such as grants, venture capital,
and private equity, in helping the startups bridge the VoD.

Government

Policy Interventions

Cumulative  Discovery, R&D Demonstration _
cash flow

Time’

Valley of
Death

Investments

Sources of Financial Investments

| g e R
Angel Capital ‘
nge's —p Debt etc

Figure 2.3: Valley of Death for Cleantech Startups (Hegeman & Sarheim, 2021)
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2.6. State of Europe

In Europe, universities and research institutes produce an abundance of scientific breakthroughs and
innovations, but many of these advances do not translate into societal solutions (Romme et al., 2023).
This shows that Europe presents a fertile foundation for the growth of science-based ventures; how-
ever, the ecosystem fails to redeem the availability of talent and research. Europe’s efforts to improve
capacity in this area include programs such as entrepreneurial education, incentive schemes for en-
trepreneurs, the creation of technology transfer offices, and initiatives such as the European Scale-up
Action for Risk Capital (ESCALAR) and InvestEU, which aim to bridge the investment gap and foster
a conducive environment for deeptech and cleantech ventures (Baglieri et al., 2018; Ndou et al., 2018;
Publications Office of the European Union, 2021; Quas et al., 2022; Roman et al., 2013). Nevertheless,
Romme et al. (2023) argue that these efforts have minimal results, further stating that the misuse of
Silicon Valley as a benchmark has biased these initiatives. Thus, Europe faces a unique and complex
challenge that requires long-term strategies and collaboration among various stakeholders (Romme
et al., 2023). This complex problem can be further highlighted by comparing investment numbers with
other ecosystems. Compared to the United States, which has long been recognised as a powerhouse
in VC funding, particularly in Silicon Valley, Europe has struggled to match this level of investment
(Cumming et al., 2016). The European Commission (2016) reported that the total amount of venture
capital available to companies is significantly lower in Europe than in the USA, a disparity that extends
in deeptech and cleantech.

Recent studies indicate that while Europe is making strides in early-stage financing for deeptech and
cleantech startups, it falls behind the United States in financing (Romme et al., 2023). For example,
European Innovation Council (2021) highlights that despite increasing investments in the sector, Euro-
pean deeptech ventures received only a fraction of the VC funding than their American counterparts
did in recent years. This investment gap is particularly pronounced in deeptech and cleantech, where
the need for extensive R&D and long time-to-market timelines exacerbate the financial barrier faced
by startups (Duriaux et al., 2021; Kurowski, 2024). This is highlighted by the fact that US tech star-
tups are 40% more likely to have secured venture capital funding after five years than their European
counterparts (Atomico, 2023). Another study suggested that the global equity gap in Europe is double
that in the US, and the funding gap in the early stages is five times greater (Krdussl & Krause, 2012;
Veugelers, 2011).

Alongside the lack of financial resources, the fragmentation of the European market, with its diverse reg-
ulatory environments and varying levels of government support across countries, further complicates
the landscape for VC investment in deeptech and cleantech (Botsari et al., 2019). This fragmentation
contrasts sharply with the more unified and aggressive investment strategies observed in the USA,
where federal and state policies have been more systematically aligned to support the growth of these
sectors (Aernoudt, 2017).

In conclusion, European cleantech startups face unique additional challenges such as fragmented
markets, lower VC availability, and complex regulatory environments (Aernoudt, 2017; Botsari et al.,
2019; Cumming et al., 2016).

2.7. Overview Findings Literature
The following table summarises the key findings from the literature reviewed in this chapter, highlighting
the characteristics of cleantech startups and their VoD (Table 2.1).
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Focus Studies

Definition
TRLs

Table 2.1: Overview of Key Literature Findings

Key Findings
TRLs measure technology maturity
from initial concept (TRL1) to full-scale
application (TRL9).

Authors
(Mankins, 1995, 2009; White et al.,
2022)

Definition
Startup

Startups are young, innovative
companies focused on rapid growth,
leveraging technology and external
funding to develop new products or
services under uncertain conditions.
Startups typically aim for scalability

within their first 10 years.

(Cho & Mclean, 2009; Ehsan, 2021;
Hernandez-Cenzano & Gonzalez,
2017; Krejci et al., 2015;
Pardo-del-Val et al., 2024; Ries, 2011;
Steigertahl et al., 2018)

Definition
Cleantech

Cleantech aims to minimise
environmental impact and promote
sustainability across sectors like
renewable energy and waste
management.

(Caprotti, 2012; Cumming et al., 2016;
EU, 2020; Giudici et al., 2017; Harrer
& Owen, 2022; O’'Rourke, 2009;
Pernick & Wilder, 2007; Shakeel,
2021)

Unique Char-
acteristics
Cleantech

Unique characteristics are heavy
reliance on government policies and
incentives; commercialise public
goods; disruptive nature; high capital
intensity and long development times;
and a critical dependence on raising
customer awareness

(Aagaard et al., 2021; Bianchini &
Croce, 2022; Brown et al., 2007;
Christensen et al., 2016; Cumming
et al., 2016; Giudici et al., 2019; Harrer
& Owen, 2022; Hegeman & Sgrheim,
2021; Polzin, 2017; Sarzynski et al.,
2012; Shakeel, 2021; Shakeel &
Juszczyk, 2019; Woschke et al., 2017)

Definition VoD

"Valley of Death” denotes a funding
gap preventing technology from
advancing from R&D to market

readiness.

(Auerswald & Branscomb, 2003;
Branscomb & Auerswald, 2001;
Ellwood et al., 2022; Frank et al., 1996;
Markham, 2002; Merrifield, 1995)

Barriers VoD

The VoD is marked by a funding gap
exacerbated by market, regulatory,
team-building and technological
barriers.

(Dean et al., 2022; Frank et al., 1996;
Mkhize, 2023; Muscio et al., 2023;
Nemet et al., 2018; Romme et al.,

2023)

Barriers
Cleantech

The main barriers for cleantech
startups in the VoD are technological,
financial, collaborative, and
team-building risks. More specifically,
high capital intensity, long
development times, technological
complexity, dependency on a
collaborative innovation ecosystem,
and human capital barriers.

(Botsari et al., 2019; Cumming et al.,
2016; de la Tour et al., 2017; Duriaux
et al., 2021; Frank et al., 1996; Gaddy
et al., 2017; Harrer & Owen, 2022;
Hartley & Medlock, 2017; Kurowski,
2024; Muscio et al., 2023; Polzin,
2017; Romme et al., 2023)

Timeline

The VoD for deeptech startups
typically occurs between TRLs 2 and
8.

(Romme et al., 2023)

Barriers
Europe

European deeptech startups face
lower VC availability, larger investment
gaps, fragmented markets, and
diverse regulations.

(Aernoudt, 2017; Botsari et al., 2019;
Cumming et al., 2016; Duriaux et al.,
2021; European Commission, 2016;
Kraussl & Krause, 2012; Kurowski,
2024; Veugelers, 2011)
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2.8. Conceptual Framework

As the literature review is completed and the key findings are summarised in Section 2.7, a conceptual
framework can be constructed. The barriers, drivers, and dependencies are synthesised and illustrated
in below in Fig. 2.4. A version with all relevant references can be found in Appendix A, Fig. A.1.

EUROPE

MARKET

GOVERNMENT
INVESTOR FUNDING

RELUCTANCE GAP

INNOVATION

Figure 2.4: Conceptual Framework

The VoD is particularly challenging for cleantech startups due to six key barriers. The first three are high
technological risk (de la Tour et al., 2017; Romme et al., 2023), high capital intensity (Balachandra et al.,
2010; Bianchini & Croce, 2022; Cumming et al., 2016; Harrer & Owen, 2022; Hegeman & Sgrheim,
2021; Powell et al., 2015), and long development time (Bianchini & Croce, 2022; Cumming et al.,
2016) which are encapsulated under innovation risks. Furthermore, there are government dependence
(Cumming et al., 2016; Sarzynski et al., 2012; Shakeel, 2021) and difficult market entry due to the
disruptive nature of their technology (Hartley & Medlock, 2017). Lastly, team building risks present an
important barrier, however, there are not exclusive to cleantech ventures (Romme et al., 2023).

Innovation barriers, including technological uncertainty, capital intensity, and long development cycles,
make cleantech ventures particularly risky and increase investor reluctance (de la Tour et al., 2017;
Gaddy et al., 2017; Harrer & Owen, 2022; Polzin, 2017; Romme et al., 2023). Furthermore, the
introduction of novel disruptive technologies into established practices results in market resistance
(Christensen et al., 2016; Shakeel, 2021; Woschke et al., 2017). This challenging market position
exacerbates the funding gap indirectly by discouraging private investment (Hartley & Medlock, 2017)
and directly by complicating revenue generation possibilities (Frank et al., 1996). Government sup-
port plays a critical role in mitigating these risks. Due to uncertainties in private funding, cleantech
ventures become highly dependent on government grants and subsidies to survive (Cumming et al.,
2016; Harrer & Owen, 2022; Sarzynski et al., 2012). However, this dependence adds further uncer-
tainty, as fluctuating government policies can either de-risk or increase the perceived risk of cleantech
ventures (Harrer & Owen, 2022; Hartley & Medlock, 2017). Inadequate government support worsens
financial constraints, extending and deepening the VoD for cleantech startups (Frank et al., 1996; Mus-
cio et al., 2023). Moreover, team building is a critical barrier, as its importance often outweighs the
technology (Zacharakis & Meyer, 2000). The lack of a well-rounded team does not only cause investor
reluctance (Zacharakis & Meyer, 2000) but it also hinders overall development of the startup (Singh &
Subrahmanya, 2023). Despite the fact that barrier is not unique to the sector, the relevance is high and
therefore included in the framework. On top of the barriers, the influence of the European context is
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also added to the framework, where the fragmented market and regulations feed uncertainties regard-
ing government support and market position. However, more importantly, the scarcity of funding drives
the already existing funding gap (Botsari et al., 2019; Duriaux et al., 2021; Kurowski, 2024).



Methodology

This chapter describes the qualitative research methodology. This research employs semi-structured
interviews to explore strategies used by European cleantech startups to navigate the VoD. The research
design, participant selection, sampling strategy, data collection, and analysis techniques are discussed.

3.1. Research Design

This section outlines the methodological approach for this study, aimed at exploring the timeline, per-
ceived barriers, and strategies. The study adopts a qualitative research design using semi-structured
interviews to gather rich, descriptive data, offering direct insights into the experiences and perspectives
of participants (Yin, 2009). This qualitative approach is particularly suited to this research because it
allows for in-depth exploration of a relatively under-researched topic. Since these strategies are not
well-documented in the existing literature, a qualitative method is essential for uncovering the diverse
business practices in this context.

This research utilises a multiple-case study approach, as advocated by Eisenhardt (1989), to leverage
the power of comparative analysis across different cases. Each case serves as a separate experiment
that helps confirm or refute emerging patterns. This enables the development of a theoretical framework
grounded in empirical evidence. Given the current lack of a strategic framework to support cleantech
startups, this study serves as the first stepping stone in developing such a framework.

Mapping and categorising the strategies these startups use through qualitative research provides a
foundation for understanding which strategies are being deployed and how they operate in practice.
This is the first step towards building an evidence-based framework that can guide future research.

To achieve this, the study involves interviews with 8 cleantech startups in Europe currently in the VoD
or beyond, as well as 4 investment stakeholders focusing on cleantech. Participants were selected
based on their oversight of business operations, ensuring they could provide informed perspectives on
strategic decisions, investments, regulations, and challenges. A similar approach was applied to invest-
ment stakeholders, selecting participants with key roles in overseeing the development and strategic
management of cleantech startups in their portfolio. This multiple-case study method facilitates cross-
case analysis to identify commonalities and differences. Ultimately, laying the groundwork for future
research to build a support framework tailored to the unique needs of cleantech startups (Eisenhardt,

17
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1989).

3.1.1. Selection Criteria Startups
The following four criteria are used to select the participants for this research.

&% Technology Sector @ Geographical Location

.ll Technology Readiness Level & Position Participant

Technology Sector

The first criterion for selection is the specific technology sector in which the startup operates, with a
focus on cleantech. Focusing on the cleantech sector is essential because these companies face
unique challenges, such as high capital intensity, long development time, and stringent regulations. By
narrowing the scope to cleantech, the study aims to examine the barriers that influence the success
and growth of startups and provide insights into the strategies that are employed to overcome them.

Technology Readiness Level (TRL)

The second criterion for selecting participant startups is the TRL. Startups with a TRL of at least 5
were chosen. This range indicates that the technologies are beyond the conceptual or prototyping
stages. This criterion ensures that startups have progressed beyond the initial development phase
and are at a stage where potential scalability and commercial viability can be assessed. Although
one of the challenges in this study was the difficulty in finding companies that have already survived
the VoD, interviewing those currently navigating this critical phase offers valuable insights. By selecting
companies at TRL 5 or higher, the research captures real-time challenges and strategies these startups
face while still within the VoD. This approach provides a unique opportunity to understand the dynamics
of this challenging stage and gather firsthand perspectives on what factors may influence their success
or failure.

Geographical Location

The third criterion for selecting cleantech startups is their geographical location. This focus is crucial
to identify the unique barriers startups face in Europe, where the startup climate is generally more
complex and challenging than in other ecosystems. European cleantech startups often face significant
additional hurdles in their journey to profitability due to factors such as lack of funding and fragmented
markets. By examining European startups, the study aims to understand the barriers these companies
face in the European ecosystem. Moreover, the study seeks to uncover the strategies that startups
employ to overcome the complex environment in Europe.

Position Participant

The fourth criterion for participant selection was the position of the participant within the company,
specifically targeting individuals who possess comprehensive oversight of business operations. As
it requires an in-depth understanding of various aspects such as investments, regulations, human
resources, and day-to-day operations. ldeally, the participant should occupy the position of a CEO,
co-founder, or senior executive who has an intimate knowledge of the company’s operations. These
positions can assess both the successes and challenges within the organisation, offering valuable in-
sights into the strategic decisions that drive the business. By focusing on participants in such roles, the
study aims to gather informed perspectives on the multifaceted nature of business management.

These criteria were designed to ensure a comprehensive understanding of the current landscape of
cleantech startups. This is done by analysing startups that are not only technologically advanced but
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also representative of the technology sector and regional characteristics. Moreover, the participant
will be able to provide a complete overview of the startup’s operations. This methodological approach
aims to provide a detailed examination of how these selected companies navigate the challenges of
the cleantech sector and leverage opportunities within their specific contexts.

3.1.2. Selection Criteria Investment Stakeholders
The following four criteria are used to select the investment stakeholders for this research.

£ Sector Focus @ Geographical Focus

.l Engagement Stage & Position Participant

Sector Focus

The first criterion for selection is the sector focus of the investment stakeholders, particularly those
focused on cleantech. Given the research’s focus on cleantech startups, it is essential to include in-
vestors and supporters who specialise in this sector. Cleantech investments are often characterised by
long return periods, high capital requirements, and significant regulatory hurdles. By selecting stake-
holders who are familiar with these challenges, the study aims to understand the unique considerations
that drive investment and support decisions in this sector.

Engagement Stage

The second criterion for selecting investment stakeholders is the stage at which they engage with
startups. This research focuses on stakeholders involved in mid-to-late-stage engagements, as these
phases are critical for startups transitioning through the VoD. Investors and partners at these stages pro-
vide the necessary capital, strategic guidance, and resources that can significantly influence a startup’s
ability to scale and achieve commercial viability. By selecting stakeholders involved in these engage-
ment stages, the study aims to gain insights into how financial support, expertise, and collaboration
contribute to overcoming the challenges associated with scaling cleantech innovations.

Regional Focus

The third criterion is the regional focus of the investment stakeholders, particularly those who invest in
or support startups within Europe. Understanding the regional dynamics of investment or support is
crucial, as the European climate is characterised by a lack of funding and fragmented markets, which
can pose additional challenges for startups. By selecting stakeholders who are active in Europe, the
study aims to provide a holistic view of the barriers that startups encounter and the strategies that are
deployed.

Position Participant

The fourth criterion for participant selection is the role within the firm, with a preference for individuals
who have experience in the cleantech sector. While senior executives such as partners or managing
directors are ideal, the study also includes investment analysts and managers who possess a strong
understanding of the challenges startups face. The key requirement is that the participant should be
able to provide an informed overview of the barriers startups encounter and the strategies they employ
to overcome them. This approach ensures that the insights gathered are well-rounded and focused on
the strategies startups deploy to navigate challenges.

These criteria were designed to ensure that the research captures a comprehensive view of the invest-
ment landscape for cleantech startups. By selecting stakeholders who are strategically positioned in
terms of engagement stage, regional focus, sector specialisation, and relevant experience, the study
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aims to provide an complete overview of the barriers startups face and the strategies they employ to
overcome them. The inclusion of perspectives from investment stakeholders ensures a holistic under-
standing of the challenges within the VoD and the strategies that are employed to navigate them.

3.1.3. Sampling Strategy

The sampling strategy for this study incorporates multiple methods to select 8 European cleantech
startups and 4 investment stakeholders with a focus on Europe. The identification and approach of the
participants happened in two different stages. In the initial stage, the recruitment of participants hap-
pened during the global technology event, HelloTomorrow, held annually in Paris. This prominent event
serves as a gathering point for founders of various deeptech startups and a wide range of investors,
facilitating a unique opportunity to recruit participants. The application of the event was utilised to filter
with previously mentioned selection criteria (purposive sampling) and identify the right startups and
investment stakeholders. Subsequently, the potential participants were approached at the event either
at the stand (startups) or in the meeting areas of the event (investment stakeholders). The methodol-
ogy aligns with the approach advocated by Aagaard et al. (2021), leveraging major events as fertile
grounds for initial participant recruitment. In the second phase, startups meeting the specified criteria
below were identified through portfolios of investment funds and Crunchbase. Consequently, these
potential additional participants were approached through professional networking platforms such as
LinkedIn. Moreover, additional participants were recruited through referrals of original participants. In
total, 72 companies were approached of which 49 startups and 23 investment stakeholders. Of the 49
startups 15 responded leading to 8 successful interviews, and of the 23 investment stakeholders 13
responded leading to 4 successful interviews.

» Purposive Sampling: This method involves selecting startups that specifically meet pre-defined
criteria aligned with the research objectives, as described above in the initial recruitment phase.
This approach ensures that the participants are directly relevant to the research questions, pro-
viding focused insights into the challenges and strategies specific to cleantech startups.

Snowball Sampling: In the second phase, the recruitment process expanded through referrals
from original participants. This technique, where existing participants suggest additional potential
participants, is characteristic of snowball sampling. Employed to leverage the networks of initial
interviewees, this technique facilitated the identification of additional participants within the clean-
tech industry. As initial subjects recommend further contacts, this method helps in uncovering
hidden layers within the sector and gaining access to a broader spectrum of experiences and
perspectives, which might otherwise remain inaccessible.

+ Convenience Sampling: The recruitment of participants at a specific event like HelloTomorrow
suggests an element of convenience sampling, as the event provides easy access to a concen-
trated pool of relevant participants. HelloTomorrow, being a central hub for technology and inno-
vation in Europe, provides a practical venue for conducting this research. Convenience sampling
is utilised not only for its efficiency but also as a pragmatic solution to the difficulty of engaging
startups, which may be limited by location and availability.

These sampling methods are designed to construct a robust dataset that captures a wide array of
viewpoints and experiences within the European cleantech landscape, thus enhancing the depth and
relevance of the study’s findings. The combination of these strategies acknowledges the logistical chal-
lenges and leverages the opportunities presented by the proximity of Paris as a vibrant tech ecosystem.
An overview of the participants with corresponding selection criteria is provided below in Tables 3.1 and
3.2.
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Table 3.1: Overview of Startup Participants

Startup Position Background Industry
Carbon Eastern
Startup 1 CMO Business , TRL6
Reduction Europe
Founder & Renewable
Startup 2 Engi i Netherland TRLS
artup CEO ngineering Eneray etherlands
Founder & . . Sustainable
Startup 3 CEO Engineering Materials Cyprus TRL7
Co-founder & . Sustainable
Startup 4 CEO Business Foods Netherlands TRL7
Co-founder & Sustainabl
Startup 5 ° ou'n er Engineering us alna. © Netherlands TRL8
Engineer Construction
Co-founder & Sustainable
hemi Mal TRL7
Startup 6 CEO Chemistry Materials alta
Founder & Sustainable
Startup 7 Busi Poland TRLS8
anup CEO usiness Constructions ofan
Co-founder & R bl
Startup 8 © génoer Engineering ?:emr/:y © Netherlands TRL5

Table 3.2: Overview of Investment Stakeholder Participants

Stakeholder Position Background Focus Type of Fund
Busi &
Stakeholder 1 Head us.lness. Greentech VC Initiative
Engineering
Busi &
Stakeholder 2 | General Partner us.lness. Deeptech Family Office
Engineering
. Business & .
Stakeholder 3 Associate , i Deeptech Venture Capital
Engineering
Manager
Stakeholder 4 g Engineering Greentech Impact Fund
Deeptech

3.1.4. Interview Script

This interview script was developed in several steps to ensure clarity, purpose, and engagement. This
included the literature review discussed in Chapter 2 to ensure a comprehensive understanding of the
current state of knowledge in the field. This step was crucial for identifying important elements and gaps
in existing research, to be able to craft the questions that not only align with established findings but also
build upon them to explore new insights. The script was tested in a trial interview, which helped refine
the questions to ensure respondents understood them clearly. The main findings from the trial were that
participants were keen to discuss the topic. However, the discussion could be significantly influenced
by the way questions are phrased or by providing specific examples of potential challenges, thereby
guiding the conversation in a particular direction. So, it became evident that questions should be
framed in an open-ended manner without framing. Moreover, despite the willingness of participants to
discuss the matter, they were initially reluctant to speak openly about investors or to address challenges.
However, as they began to share about their company, technology, and experiences, they gradually
became more forthcoming and comfortable, eventually revealing more in-depth insights. Having an
opening introduction and a short chat was very helpful in establishing rapport and easing them into
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the conversation. Another key insight was that questions should focus on one particular aspect of their
business or strategy at a time. This approach, informed by the trial interviews, encouraged respondents
to provide detailed answers about specific challenges and strategies rather than speaking in broad,
general terms. The interview was continuously reviewed to ensure increasingly more insight in the
interviews to come. The interview script is presented in Appendix B.1.

3.2. Data Collection

The data collection method for this research involves conducting semi-structured interviews, which al-
lows for flexibility in discussing complex and nuanced aspects of the challenges and the strategies
deployed by cleantech startups in the European context (AdeoyelOlatunde & Olenik, 2021). More-
over, this method is known to be particularly effective in uncovering detailed insights into the specific
challenges faced by startups, thus improving the understanding of the unique dynamics of the sector
(Kallio et al., 2016). Each interview was designed to last approximately 20-30 minutes and was con-
ducted remotely using the MS Teams video conferencing tool due to the geographical spread of the
startups. Based on the participants, the interview was conducted in Dutch or English.

The interview questions align with the sub-questions of the study, focusing on the challenges and the
strategies of cleantech startups. These interviews are designed to provide insights into the experiences
and challenges the startups face navigating the VoD. An interview guide is designed with open-ended
questions to facilitate rich discussions on subjects like their experiences in the VoD, the various strate-
gies for overcoming early-stage challenges, and the role of external support systems and networks in
business progression.

Before the interview, a consent form is sent to participants for their review and signature. At the be-
ginning of the interview, participants are asked if they have any questions and whether the consent
form has been signed. Once their consent is confirmed, the interview commences, and the recording
is initiated.

The interview begins by kindly asking the participant to introduce themselves, their role, and the com-
pany they work for. Following this brief introduction, the first part of the interview focuses on discussing
the challenges encountered by the participant and their company. Both the timeline of these challenges
and each challenge in detail are explored.

Once the challenges have been thoroughly discussed, the interview transitions to the second part,
where the strategies employed to overcome these challenges are examined. In some instances, a
specific challenge and its corresponding strategy may be discussed together before moving on to the
next set of challenges and strategies.

After all prominent challenges and strategies have been addressed, the participant is invited to con-
tribute any additional insights they perceive as valuable. This could include topics that may extend
beyond the original scope of the interview.

3.2.1. Ethical Considerations & Data Management

The study was ethically approved by the TU Delft Human Research Ethics Committee. As mentioned
previously, participants are informed about the study’s scope, their rights, data management, and pri-
vacy. All interviews are conducted with consent obtained before conducting interviews. The Informed
Consent Form can be found in Appendix A. The transcripts are not part of the public Appendix, to
ensure compliance with data protection.
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3.3. Data Analysis

Thematic analysis is used to examine the 12 interview transcripts, where the data will be methodically
coded to identify prevalent themes and patterns that align with the research questions. Each transcript,
resulting from interviews ranging between 15 and 60 minutes, was analysed using Microsoft Excel. This
analytical approach aims to construct a detailed portrayal of the challenges and strategies cleantech
startups face.

The coding process began with the segmentation of the data, separating quantitative and qualitative
data. Although limited quantitative data was collected, it was systematically gathered and structured,
as detailed in the previous section. Data on the technology sector, TRL, geographical location, and
participant position were collected to ensure that the selection criteria were met.

For the second phase of the data analysis, the qualitative data was analysed. As mentioned previously,
the transcripts were thematically analysed. The start of the coding process is extracting raw codes
from the transcripts that are relevant to the research. Thus, the generation of initial codes stemmed
directly from the data, followed by grouping the raw codes in code groups. Then an organised search for
themes will be done. Stemming from the literature review, several themes emerged as main challenges
for cleantech startups are addressed in the literature. Subsequently, these identified themes will then
be reviewed and refined to ensure they accurately reflect the collected data points and are relevant to
the research questions, thereby enhancing the robustness of the findings. The themes are paramount
for both the challenges and strategies and the code groups will classified accordingly.

The themes emerged from both the literature and the transcripts, providing clarity on the timeline, bar-
riers but predominantly, the strategies. The timeline of the VoD, as revealed by the analysis, will be ex-
amined and compared with existing literature, contributing to a comprehesive understanding of the time-
line. Furthermore, the identified challenges will be compared with the literature to determine whether
there is overlap, differences, or additional insights. From this comparative analysis, a conclusion will
be drawn regarding the alignment or divergence between the timeline and barriers identified in this
study and those documented in the literature. This will provide the necessary context for discussing
the strategies.

Subsequently, the strategies employed by the startups will be discussed, highlighting commonalities
and differences in approaches suggested by both sets of stakeholders. Finally, the strategies will be
synthesised and examined, leading to a comprehensive conclusion that encapsulates the findings of
the study.



Results

Understanding the journey of cleantech startups through the Valley of Death (VoD) requires a compre-
hensive analysis of both the challenges they face and the strategies they employ to overcome these
challenges. This chapter is structured to first discuss the timeline and barriers, followed by the strate-
gies implemented by startups.

The first part of this chapter (Section 4.1.1) focuses on mapping the timeline of the VoD and identify-
ing the barriers experienced by cleantech startups and investment stakeholders. While the literature
provides an overview of a typical timeline and barriers faced by startups, it is crucial to verify if these
align with the actual experiences of the startups and stakeholders interviewed. Understanding when
and why these barriers occur is essential for accurately assessing the strategies adopted by startups,
as these strategies are strongly anchored in the specific stage of development and tailored to address
particular barriers.

After establishing the timeline and barriers, the second part (Section 4.2) delves into the strategies
that cleantech startups use to navigate these challenges. The strategies are divided into two main
elements based on both the interviewees’ perspectives and the literature: addressing immediate finan-
cial constraints and de-risking the business. Addressing financial constraints involves securing funding
through various creative methods, while de-risking focuses on enhancing market appeal, validating
technology, and ensuring a well-rounded team. Together, these sections provide a complete picture
of the obstacles faced by cleantech startups and the strategies they employ to achieve short-term and
long-term success.

4.1. Timeline & Barriers

Mapping the VoD timeline and barriers is essential for this research as it provides a detailed under-
standing of when and why cleantech startups face their most critical barriers. Identifying the specific
stages where the VoD begins and ends, along with the associated barriers, highlights the phases where
startups are most vulnerable and where targeted interventions are most necessary. This mapping sets
the context for the subsequent discussion, as both the barriers and the strategies are closely tied to
the particular development stages and barriers encountered.

24



4.1. Timeline & Barriers 25

4.1.1. Timeline

In this subsection, the timeline of when the most significant barriers begin and end, as perceived by
both startups and investment stakeholders, will be identified. This section will highlight the specific
points at which these barriers emerge and subside, mapped against the relevant stages of Technology
Readiness Levels (TRL). These insights provide a timeline for the VoD, offering a clearer understanding
of when cleantech startups are most vulnerable and in need of support from both perspectives. In the
section several interviewees will be quoted, additional supporting quotes can be found in the appendix
(See App. C.1.1).

The overall consensus from both startups and investment stakeholders is that the VoD typically begins
when startups transition from early-stage development and validation to larger-scale commercial op-
erations. Startups generally place the onset of the VoD around TRL4, during the seed stage, where
funding needs increase significantly, and investor hesitation becomes a major barrier. As one startup
founder noted:

"It is primarily the seed round that is difficult, especially in the Netherlands, but also more
broadly in Europe, where they want you to have shown a lot already. And as | just mentioned,
it is relatively capital-intensive. So you have to be very careful about what you do and don’t
do.” (Startup 04)

Investment stakeholders, however, tend to see the VoD starting slightly later, around TRL5, where
companies have moved beyond lab-scale validation but have not yet achieved a profitable, at-scale
product. One investment stakeholder explained:

“The Valley of Death is real. From my perspective, there’s a good availability of early-stage
funding. Then there’s a lot of private equity and infrastructure capital for kind of really es-
tablished technologies but it’s that middle where you don’t yet have a profitable at-scale
product, but you’re also out of the kind of lab scale. That stage is the hardest to fund.”
(Investment Stakeholder 01)

Despite this general agreement, there are several additional views on the timeline that differ signifi-
cantly from the aforementioned consensus. A startup in conservative industries such as construction
experienced the VoD as early as TRL1, due to the challenges of introducing disruptive solutions to an
already established market. As one startup founder in the construction industry pointed out:

"We had to overcome many obstacles, not even going from TRL3 to whatever, even from
the inception, from the very beginning.” (Startup 07)

For another startup, the VoD does not emerge until the scaling phase, particularly during the transition
from small-scale to large-scale operations, around TRL6 to 7. This challenge is highlighted by one
startup founder who noted:

"Actually, it’s starting now [the Valley of Death], the hardest part is going from small scale to
large scale. You always encounter scale-up problems. | think that’s really a pain point for
many companies as well.” (Startup 05)

An investment stakeholder described a "double VoD,” with an initial phase occurring early in the inno-
vation process (TRL2 to 4), when startups struggle to secure their first round of funding, and a second
phase occurring just before achieving product-market fit (TRL6 to 7). As the stakeholder explained:
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“The first one is in the very early phase, just out of a university or research centre with a new
technology until you can raise the first funding. There is a large Valley of Death there and the
other one is just before the product-market fit piece on the chart.” (Investment Stakeholder
03)

Another stakeholder specialising in first-of-a-kind (FOAK) plants emphasised that the VoD is particu-
larly pronounced between the demonstration plant stage (TRL6-7) and the first commercial-scale plant
(TRL8), where capital requirements dramatically increase:

"Where it gets really tricky is to go from that plant, so from that installation to a commer-
cial first-of-a-kind plant. Here the problem is suddenly you’re not looking at five million or
something that a VC could do, but you might be looking at 50 to 100 million depending
on what kind of plant you’re building, what contracts you might have with the government.”
(Investment Stakeholder 04)

In summary, while there is a general consensus that the VoD typically occurs during the transition from
early-stage development to scaling, around TRL3 to TRL4, there are significant variations in the time-
line depending on the market, technology type, and sector. Startups in conservative sectors with a
disruptive technology encounter the VoD earlier due to higher market resistance. In contrast, startups
in the same conservative markets but with complementary technologies may experience a delayed
VoD, typically during the scaling phase. Some investment stakeholders also noted different experi-
ences, such as a "double VoD” or a VoD emerging later, particularly when transitioning to large-scale
commercial operations. These divergences are shaped by market dynamics, sector conservatism, and
varying capital requirements across industries.

4.1.2. Barriers

This section will identify the barriers cleantech startups face when traversing the VoD. Identifying the
barriers is crucial for this research, as it offers an understanding of the specific barriers that hinder the
startups’ progress. Therefore, the sub-question that discusses the barriers in the VoD will be addressed
in this section. Following the identification of the VoD timeline, the next step is to identify the barriers,
which is essential setting the context for the strategies employed by cleantech startups. It provides
insights into the internal and external factors that most significantly impact the startups’ progress. By
examining these barriers in detail, it can be determined how the startups face the greatest resistance
and determine where support and strategic interventions are necessary. This section seeks to create
an understanding of all barriers according to the startups and investment stakeholders. This sets the
stage for the next section which addresses strategies as the strategies are strongly connected to the
specific barriers that startups encounter.

Capital Intensity

One of the most frequently occurring barriers to cleantech startups’ development is their high capital
intensity. All startups interviewed mention this barrier, underscoring its significantimpact on their growth.
High capital requirements become increasingly more important and pressing as the startups progress,
making it a dominant factor in cleantech ventures’ journeys through the Valley of Death. As Startup 02
explains:

“The capital requirements for scaling our technology are substantial. It's not just about the
initial investment; it’'s about maintaining that financial support throughout the development
stages.” (Startup 02)



4.1. Timeline & Barriers 27

Investment stakeholders also consistently emphasise the challenge posed by high capital intensity,
particularly when the startups move towards scaling operations. One stakeholder explains:

“The problem here is suddenly you’re not looking at five million or something that a VC could
do, but you might be looking at 50 to 100 million depending on what kind of plant you’re
building, what contracts you might have with the government.” (Investment Stakeholder 04)

Given the strong consensus on the critical role of capital intensity as a barrier, there are numerous sup-
porting quotes from both startups and stakeholders, which can be found in the appendix (App. C.1.2).
This shared understanding highlights how high capital intensity significantly increases the overall risk,
making it challenging for cleantech ventures to secure the necessary funding for scaling and commer-
cialisation.

Development Time

Long development time emerges as another key barrier that significantly contributes to the unique
VoD experience of cleantech startups. Both startups and investment stakeholders acknowledge the
importance of this factor. As Startup 07 explains:

"We have been working on this for around 10 years. 10 years to make sure that we can join
it together, combine it, and make the constructive and self-insulating product.” (Startup 07)

This extended timeline not only delays commercialisation but also adds to the risk investors perceive.
With broad recognition from both startups and stakeholders, long development time is clearly a con-
tributing factor to the Valley of Death, further complicating the journey to commercialisation. Additional
supporting quotes can be found in the appendix (App. C.1.2).

Technology

Technological risk emerged as a notable barrier for only one of the interviewees, even though it is often
assumed to be a significant challenge for cleantech ventures. Startup 08, which is still in the early
stages of its development (TRL5), directly highlighted this issue as a major obstacle in their fundraising
efforts:

“The technical risk is still too great, we don’t know yet whether the product will work at all,
that’s why they cannot invest yet.” (Startup 08)

This demonstrates that in the earlier stages of development, technological risk can heavily influence in-
vestors’ willingness to commit. However, it is striking that none of the other startups, nor the investment
stakeholders, emphasised technological risk as a primary barrier in their discussions.

Government Dependence

Government dependence emerges as a key characteristic in the development of cleantech startups,
driven largely by the nature of their technologies and the barriers they face in achieving market com-
petitiveness. Although the startups interviewed do not explicitly label themselves as government-
dependent, their reliance on government support is clear. Nearly every startup mentioned extensive
use of national or European grants, underscoring the critical role that governmental bodies play in their
survival. As one founder from Startup 06 noted:

“We applied for smaller grants, which usually are easier to get, and with those smaller grants,
we managed to bridge the gap to get at least the first patent filing, some credibility on the
market, and things like that.” (Startup 06)
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This reliance on grants and subsidies is essential for early-stage cleantech startups to fund crucial
activities such as patent filing, initial product development, and gaining market credibility. Although the
startups may not always explicitly discuss this dependency, it is evident that without this government
support, many would struggle to progress through the early stages of their development.

In contrast, investment stakeholders focus more on how government policies and regulations influence
the competitiveness of cleantech ventures. Investment Stakeholder 03 highlights the importance of
adequate government support to the success of cleantech ventures.

“You can build such a great company, but if that business case cannot be made because
the requlations are not yet in place, for example, so that you always have to use recycled
plastic instead of native plastic. Then your idea just can’t work.” (Investment Stakeholder
03)

In summary, while startups implicitly demonstrate their dependence on government support through the
widespread use of grants, investment stakeholders highlight the critical role of policies and regulations
in enabling cleantech startups to compete in the market. Without both financial support and favourable
regulations, cleantech ventures face additional barriers to achieving market success. Additional sup-
porting quotes on government dependence can be found in Appendix C.1.2. Moreover, the government
support startups have received has significant limitations as well, relevant quotes are presented in the
appendix (see App. C.1.2).

Market

Market barriers pose significant challenges for cleantech startups, affecting both their ability to pene-
trate existing markets and achieve a strong product-market fit. These barriers manifest themselves in
different forms, depending on the sector and the nature of the technology. Several startups identified
difficulties in entering conservative markets, while others struggled with aligning their technology with
customer needs, leading to a lack of product-market fit, which was also highlighted by stakeholders as
a critical issue impacting funding and overall business success.

Some startups found it particularly challenging to penetrate conservative industries. Resistance to
adopting new disruptive technologies in sectors such as construction and chemicals can hinder market
acceptance. As Startup 06 explained:

“The chemical industry is very conservative and they know they’re big.” (Startup 06)

Similarly, Startup 05 mentioned difficulties in penetrating conservative markets, while Startup 07 high-
lighted the challenges of entering the construction industry, which tends to resist adopting disruptive,
green technologies.

“This is how we look at the construction. Give us a roof over our head and don’t think about
anything else. And if you go to those other things like green technologies, nobody cares.”
(Startup 07)

Meanwhile, product-market fit emerged as another key barrier, especially for startups led by teams with
strong technical expertise but limited market experience. Investment Stakeholders 02 and 03 identified
the lack of product-market fit as a major contributor to the lack of funding and the prolonged Valley of
Death. These startups often begin with a solution and later try to find a market, rather than identifying a
problem first. Startup 03, for example, struggled with this challenge due to their academic background,
which made it difficult to align their technology with market needs:
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“It's my limitation [lacking product-market fit] because | come from academia. It was tricky
for me to get to the market close.” (Startup 03)

As Stakeholder 02 further noted:

“I think a lot of companies, if we’re all being honest, don’t actually really find product-market
fit. They don’t really have customers. And if they don’t really have customers, then | think
ultimately everything else becomes kind of a downstream problem of that.” (Investment
Stakeholder 02)

This misalignment with the market often results in difficulties securing customers, which then hampers
efforts to raise funds and scale. Investment Stakeholder 03 also emphasised that deep tech startups
frequently fail to consider customer needs early enough, further complicating their product-market fit:

“So very often technology is further developed, but there is very little connection with what
the customer wants and what the market wants.” (Investment Stakeholder 03)

In addition to the conservative nature of some markets and product-market fit issues, the complexity
of coordinating with a broad range of stakeholders, from supply chain partners to policymakers, further
complicates market entry for cleantech ventures. As Investment Stakeholder 01 described:

"Bringing the technology to market requires coordination among a large set of stakeholders,
corporates who are either customers and off-takers or supply chain partners, investors, but
of varying nature, equity, debt, and sort of lots of flavours of all of those, but often also
universities, policymakers, and similar entities like that.” (Investment Stakeholder 01)

In summary, market barriers for cleantech startups take various forms, from conservative industry re-
sistance to challenges in achieving a product-market fit. For many, this misalignment with the market
hinders their ability to attract funding and scale. The complex ecosystem of stakeholders further com-
plicates the entry of the market, creating additional hurdles for cleantech ventures.

Team

One of the key barriers that emerged from the interviews is the challenge of building and maintaining
a well-rounded team in cleantech startups. Both founders and investment stakeholders highlighted
difficulties in acquiring and retaining talent, with startups often facing a shortage of skilled individuals,
particularly in highly technical roles. Startups repeatedly mentioned that finding the right talent was dif-
ficult due to the scarcity of expertise in areas such as technical development and commercial execution
which leads to team scaling issues. As Startup 06 noted:

“The next big challenge is HR, so finding the right people, finding highly skilled individuals
where you're looking at chemists, masters, PhDs, and onwards.” (Startup 06)

Adding to the difficulty of talent acquisition, retention was also identified as a major concern. Startups
emphasised the unstable nature of working in early-stage ventures, which often makes it challenging
to retain employees, particularly when the future of the startup is uncertain. This instability, combined
with the demanding work environment, leads to high turnover rates, as highlighted by Startup 01:

“In terms of team and growing the team, there is an issue with the idea that a startup is not
stable and not permanent. I'd say that this was one of the key issues for us.” (Startup 01)
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On top of these challenges, startups face significant financial constraints, which further exacerbate the
problem. Limited resources make it difficult for startups to scale their teams, leaving them unable to
hire the necessary people to speed up development and strengthen the business side. This creates
a loop where a lack of funding hinders team growth, which in turn delays progress and impacts their
ability to attract more investment. As Startup 03 observed:

"Without those kinds of freely disposable cash, you can’t really grow the team as you’d like.
That’s why we still don’t really have a dedicated business development person.” (Startup
03)

Investment stakeholders also emphasised the scarcity of talent as a critical issue. The combination of
a shortage of individuals with the right technical skills and those with strong commercial execution ex-
perience was seen as a major hindrance to startup development. According to Investment Stakeholder
01:

“There’s a scarcity of specific technical skill sets and there’s still not quite enough people
with real commercial execution backgrounds.” (Investment Stakeholder 01)

Investment Stakeholder 03 even sees the lack of a well-rounded team as a fundamental cause for the
barriers cleantech startups face, particularly in achieving product-market fit. Many cleantech startups
are often founded by individuals with technical backgrounds, such as engineers, which means that
from the start, they lack commercially minded individuals who can focus on business development and
customer needs. This weak foundation makes it extremely challenging to scale the team effectively.
As the stakeholder pointed out:

“There is far too little thinking from the customer’s point of view, often if you really have a
purely technology founding team.” (Investment Stakeholder 03)

Moreover, even when a startup begins with a well-rounded founding team, it is still very challenging to
scale the team according to the barriers. As Investment Stakeholder 03 remarked:

“The team does not grow with the challenges the company faces.” (Investment Stakeholder
03)

In summary, team building is a major barrier for cleantech startups, starting with having a well-rounded
team from the onset and further scaling the team as the startups grows. Challenges in both talent
acquisition and retention emerge, which in turn are exacerbated by financial constraints and the scarcity
of skilled individuals. The lack of well-rounded teams does not only delay development but also increase
the perception of risk among investors. This further deepens the VoD as cleantech startups struggle
to secure the necessary funding to grow and scale. Additional quotes related to team building can be
found in Appendix C.1.2.

Investor Reluctance

The various barriers faced by cleantech startups, such as long development time, high capital intensity,
dependence on government support, market, and team building barriers all contribute to a high-risk
perception among investors. These factors make investors reluctant to commit to cleantech ventures,
preferring lower-risk investments, such as software startups, which offer quicker returns. As Startup
06 explained:
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“The other challenge is that deeptech startups are competing with IT startups or tech star-
tups. The runway or the time for the revenue to get a return is a lot longer, and that’s a big
competition you need to overcome.” (Startup 06)

This high-risk profile creates what many startups perceive as a "financing gap.” Cleantech startups
typically make early progress with the help of grants and subsidies, but as they advance to higher
TRLs and seek larger private investments, they face increasing investor hesitance. Investors remain
unsure about the progress and the significant capital required to move forward. Startup 08 explains
this concept, while additional quotes can be found in Appendix C.1.2.

“If the money runs out in that Valley of Death, then we have spent a lot of money, while we
have not actually made any progress and so you can say that your company is worth more
now. So, that is difficult, is that we are now at a point where we cannot easily attract new
money because there is already a certain valuation. Also, we don’t have the proof points
yet to say that we’re a step further. It is still too early to start selling and it is still too early to
start delivering products. It is also too late to say that we will accept 50,000 euros and with
that, we can continue for another year.” (Startup 08)

Investment stakeholders also acknowledge this issue, pointing out that the stage at which cleantech
startups require the most funding is often too risky for typical investor profiles. As a result, investors
prefer ventures that are more likely to deliver returns quickly, as explained by Investment Stakeholder
01:

"That stage is the hardest to fund, ultimately because investors have financial metrics,
they have their own risk-return profiles, and these companies often don't fit the existing
paradigms.” (Investment Stakeholder 01)

This investor reluctance creates a bottleneck in the commercialisation process, preventing cleantech
ventures from scaling their technologies. Without sufficient market traction or revenue, investors per-
ceive these startups as too high-risk. This is especially the case when startups cannot yet generate
sales, making it difficult to justify investment. As Investment Stakeholder 03 pointed out:

"Where you can’t actually turn over any sales at all yet... that’s a very difficult investment
case from the investor’s point of view. So that’s just quite risky.” (Investment Stakeholder
03)

In summary, the combination of technological uncertainty, high capital requirements, and a lack of mar-
ket traction results in a high-risk perception for cleantech startups. This risk leads to investor reluctance,
creating a financing gap that traps these ventures in the Valley of Death, preventing them from securing
the capital needed to advance. Other additional supporting quotes can be found in Appendix C.1.2.

Funding Gap

Cleantech startups consistently identify the lack of sufficient funding as the most significant barrier to
their growth. This funding gap stems from the reluctance of investors to commit to these high-risk
ventures, leading to serious financial constraints that hinder their development. Many startups see this
shortage of capital as the main obstacle to scaling (see App. C.1.2), as highlighted by Startup 01:

“The financial part is definitely the main issue.” (Startup 01)
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Startups often make early progress through grants and subsidies, but as they reach higher TRLs, they
encounter difficulties in securing larger private investments. Investment stakeholders acknowledge this
funding gap, particularly for cleantech startups in the middle stages of development. Stakeholder 01
described the challenge of raising capital as these ventures transition from lab-scale to full commercial-
isation:

"That middle part where you don'’t yet have a profitable at scale product, but you’re also out
of the kind of lab scale... That stage is the hardest to fund.” (Investment Stakeholder 01)

The limited availability of capital, especially for cleantech ventures, compounds the challenge. As
Stakeholder 02 noted:

“You can say that startups have a hard time raising funding. Especially so when it comes
to cleantech startups.” (Investment Stakeholder 02)

In summary, the funding gap is the most significant barriers for cleantech startups. Despite their
progress, the high capital requirements and reluctance of investors to engage in risky ventures leave
many of these startups struggling to secure the necessary investment to scale. Additional quotes are
listed in Appendix C.1.2

Europe

Due to the geographical location of the startups, additional barriers emerged from the interviews. The
European context led to additional funding scarcity and market fragmentation. However, this issue is
primarily raised by investment stakeholders, while only two startup explicitly mentioned the influence
of the European environment on their funding difficulties. Startup 07 illustrated this phenomenon:

“Even if you go to the European Union, or maybe to the VC funds, my experience tells me
that there is simply not enough money on the market.” (Startup 07)

In contrast, investment stakeholders frequently brought up the additional barriers the European ecosys-
tem brings to the already challenging development and scaling of cleantech startups. The limited avail-
ability of funding in Europe is highlighted, especially for later-stage cleantech startups. This scarcity of
capital makes it harder for these ventures to secure the necessary investment to scale effectively. As
Investment Stakeholder 02 emphasised:

“Particularly in Europe, there aren’t really investors at these later stages in the deeptech
space. And that’s something that makes it more difficult here.” (Investment Stakeholder 02)

In addition to funding shortages, the fragmented nature of the European market poses another sig-
nificant challenge. Startups must navigate different legal frameworks, language barriers, and varying
market conditions across countries, which increases the complexity and costs of scaling operations.
This fragmentation reduces the size of the addressable market and forces startups to adapt their tech-
nologies for each new region they enter. As Investment Stakeholder 01 observed:

“That also means your addressable market is not as large and it takes a lot of adaptation
to take your technology from one country to another. That’s definitely an additional layer of
challenge.” (Investment Stakeholder 01)

In summary, European-specific barriers such as funding scarcity and market fragmentation were fre-
quently mentioned by investment stakeholders. The startups, however, appear less focused on or
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aware of these barriers. Additional quotes can be found in Appendix C.1.2.

Lack of Frameworks

One important note was made by Investment Stakeholder 01, who highlighted that the lack of frame-
works and success models makes the path of cleantech startups particularly challenging. Due to the
lack, ventures have to figure out the complexities of market entry, funding, and scaling largely on their
own. While this is not necessarily a significant barrier on its own, it points to the need for more research
and established guidelines to support these ventures. As the stakeholder pointed out:

“For most companies there isn’t yet a blueprint of how to do this well. We don’t have that
many success factors, success sort of examples to follow. A lot of companies end up having
to kind of figure this out on their own.” (Investment Stakeholder 01)

4.1.3. Summary

This section provides a detailed understanding of when and why cleantech startups face critical barriers
during their journey through the VoD. The analysis reveals that the general consensus among startups
and investment stakeholders is that the VoD typically begins during the transition from early-stage de-
velopment to larger-scale commercial operations, around TRL3 to TRL5. Startups often place the onset
at TRL4 during the seed stage, where funding needs increase, while stakeholders see it starting slightly
later, around TRL5, as companies move beyond lab-scale validation. However, there are variations in
the timeline, with some startups, particularly those in conservative industries, experiencing the VoD as
early as TRL1 due to market resistance. Others perceive it during the scaling phase, between TRL6
and TRL7. Additionally, some stakeholders identified a "double VoD,” occurring in the early stages
and then again before achieving product-market fit. Sector-focused investor stakeholders identified a
delayed VoD until TRLG-7.

The barriers faced by cleantech startups during the VoD are multifaceted. High capital intensity is a
major challenge, as the substantial funding requirements for scaling are difficult to meet. Long devel-
opment timelines further complicate this, delaying commercialisation and increasing perceived risks for
investors. On the other hand, only one startup discussed technological risk. Additionally, startups are
heavily reliant on government grants and subsidies, which underscores their dependence on govern-
ment support, while stakeholders emphasised the critical role of favourable policies and regulations in
ensuring market competitiveness. Market barriers also play a significant role, particularly resistance in
conservative industries and the struggle to achieve a strong product-market fit. The complexity of co-
ordinating with multiple stakeholders further hinders market entry. Team building emerged as another
key barrier, with startups struggling to acquire and retain the right talent, especially given financial
constraints. The lack of a well-rounded team not only delays development but also increases investor
concerns about the startup’s potential. This, coupled with other factors such as long development times
and high capital requirements, contributes to a high-risk perception that deters investors, leading to a
funding gap during critical stages of development. In the European context, funding scarcity and market
fragmentation present additional challenges, making it harder for cleantech startups to scale. Further-
more, the absence of established success models and frameworks forces startups to navigate market
entry, funding, and scaling largely on their own, highlighting the need for more structured support in
this sector.
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4.2. Strateqgies

Cleantech startups face numerous barriers that make them risky investments, including long develop-
ment times, high capital requirements, technological risks, and dependence on their ecosystem (see
Section 4.1.2). To overcome these challenges, cleantech startups employ strategies to secure funding
and reduce risks, making themselves more appealing to investors. The first part of this chapter ad-
dresses immediate funding gaps, exploring how startups secure resources through alternative funding
sources, bootstrapping, and strategic investor engagement. The second part focuses on de-risking
strategies aimed at validating technology, demonstrating market demand, and reducing operational
risks. By focusing on effective market engagement, strategic partnerships, technological development,
and building strong teams, cleantech startups enhance their chances for sustainable growth and long-
term success. Some strategies address multiple barriers simultaneously, but they are discussed in the
section where they are most relevant. This chapter highlights how these combined strategies improve
investor confidence and create a solid foundation for growth.

4.2.1. Bridging Funding Gaps

Cleantech startups face unique challenges in accessing funding due to the inherent risks associated
with their innovations. Given these financial constraints, startups must be creative and strategic in
securing resources to sustain operations and growth. This chapter explores the various strategies em-
ployed by cleantech startups and highlights the approaches stakeholders recommend for overcoming
immediate funding gaps. This section is divided into two parts: the first discusses alternative fund-
ing sources, while the second focuses on investor engagement strategies aimed at improving funding
applications and increasing the likelihood of securing investment.

Alternatives

Both cleantech startups and stakeholders emphasise the importance of alternative funding sources and
creative strategies to overcome immediate funding gaps. They both highlight the use of non-dilutive
funding, such as grants, as a crucial resource for mitigating funding challenges. Additionally, generating
early revenue through existing activities such as consulting, selling reports, or producing small product
batches provides critical cash flow, helping startups reduce their dependence on external investors.
Startups also implement bootstrapping techniques to extend their financial runway. Leveraging net-
works and engaging with investors are key approaches, helping startups attract early-stage capital and
increase their chances of securing additional investment down the line. These combined strategies
help sustain the business during a difficult period marked by a lack of financial resources.

Non-Dilutive Funding

Leveraging non-dilutive funding, particularly in the form of grants, emerged as a common and effective
strategy for cleantech startups, as highlighted in the interviews. Startups often rely on smaller grants
during the initial stages of development to obtain critical early support, such as funding patents and
completing lab-scale tests. These grants, though limited in size, provide equity-free capital to help
startups survive through challenging periods. As Startup 06 noted:

"We applied for smaller grants, which usually are easier to get, and with those smaller grants,
we managed to bridge the gap to get at least the first patent filing, some credibility on the
market, and things like that.” (Startup 06)

As startups progress, larger grants become an essential source of funding, enabling them to sustain
development through more advanced stages. While accessing these larger grants might require more
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effort and face increased competition, there is considerable availability, especially through European
umbrella funding schemes. This provides an opportunity for startups to reduce their dependence on
private investors and extend their runway. Startup 01 illustrated this:

"Recently, we received a big grant from the European Union, one of the European Union
umbrella funding schemes. With this bigger funding, we were able to work through it, and
we were not reliant anymore on those VC injections and those smaller grants.” (Startup 01)

Moreover, non-dilutive funding allows startups to secure capital without giving up ownership, which
also makes their business a more attractive investment opportunity. By decreasing the amount needed
from investors, startups can reduce the perceived risk of investment and facilitate smoother fundraising.
Investment Stakeholder 04 elaborated on this benefit:

"Reducing the amount required from investors via grants or public funding can make your
startup a more attractive investment.” (Investment Stakeholder 04)

In summary, the interviews revealed that strategically leveraging non-dilutive funding is a viable ap-
proach for cleantech startups, both in the early and later stages of their development. This strategy
helps sustain the business, decreases the risk for investors, and provides a pathway to bridge the
funding gap, ultimately supporting startups in navigating the VoD. Additional supporting quotes are
presented in Appendix C.2.1, Table C.18.

After employing strategies to leverage grants, startups also acknowledged the limitations associated
with them, as discussed in Section 4.1.2. To address these challenges, they have adopted various ad-
ditional approaches. Startup 03, for instance, selected its geographical location for its favourable grant
conditions, making it easier to secure funding. To mitigate the financial impact of unsuccessful grant
applications, Startups 01 and 02 applied for multiple overlapping grants, ensuring financial continuity
even if some applications were rejected. In addition, startups customised their applications to align with
the specific goals and KPls of grant providers. Startup 02 emphasised adding scientific appendices for
clarity, while Startup 01 sought consultancy support for larger umbrella grants, which improved their
chances of success. The supporting quotes can be found in the appendix (Table C.19, App. C.2.1).

Alternative Revenue Streams

Another way for cleantech startups to secure necessary funding beyond non-dilutive funding is through
alternative revenue streams, as highlighted by Investment Stakeholder 02. These creative approaches,
often overlooked by early-stage companies, can generate cash flow even before the main product is
market-ready. By monetising existing activities, such as consulting, selling reports, or producing small
product batches, startups can achieve positive cash flow without relying solely on external funding
sources. While not always a long-term solution, these strategies can offer critical financial support to
sustain business operations and development during the VoD. This non-traditional strategy is under-
lined by the stakeholder:

"A non-traditional way is that a lot of deeptech companies might have a way to monetise
what they do earlier than their main ideas are ready. | think people can think about how can
we make money for things that we’re doing anyways. | also think these types of alternative
strategies, | think are often overlooked by companies.” (Investment Stakeholder 02)

The stakeholder emphasises the importance of getting positive cash flows as soon as possible to have
a sustainable business. Even though, such practices are not necessarily long-term, they can sustain
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the business in challenging times.

“I’'m a bigger proponent of getting to cash flow positivity as soon as you can. And you will
have a more sustainable business that way. And even though that’s not necessarily like the
long term business. It's something that’s allowing them to kind of keep the business up and
running and develop the product or service.” (Investment Stakeholder 02)

Moreover, examples of such practices include monetising data collected during the development phase,
compiling and selling industry reports from customer research, producing and selling small product
batches, or offering consulting services based on the startup’s in-house expertise. These non-traditional
revenue streams help maintain cash flow without relying solely on external funding sources. As Invest-
ment Stakeholder 02 highlighted:

“In the process of what you’re doing, you’re able to acquire some interesting data and then
you could sell that data, for example.” (Investment Stakeholder 02)

Additional quotes related to the other practices mentioned can be found in Table C.20 in Appendix
C.2.1.

Bootstrapping

As seen in the previous parts, strategies to secure funding are leveraging non-dilutive funding such
as grants and generating early revenue through alternative streams. In addition to these strategies
for raising funds, startups can also focus on cost management to maximise their financial runway.
Bootstrapping emerged as a critical strategy to minimise operational expenses and effectively allocate
limited resources. By adopting a lean approach, startups can significantly extend their runways. As
the CEO of Startup 03 emphasised:

“We obviously wanted to keep everything lean and everything, that really helped to extend
runways.” (Startup 03)

Bootstrapping comprises different methods to cut costs, such as limiting personnel expenses, re-using
hardware, renting facilities, and adopting do-it-yourself solutions. One of the most common methods
was keeping personnel costs low as possible. Startups frequently rely on part-time employees, interns,
and external support to manage their burn rates and keep personnel costs low. Startup 06 highlighted
how reducing salary expenses, even among founders, is a key aspect of keeping costs down:

"We keep the burn rate as low as possible all the time so the founders are always on a very
restricted salary.” (Startup 06)

In addition to personnel strategies, startups maximise their use of existing resources through re-using
hardware, renting facilities, and fabricating machinery in-house to reduce upfront costs. For instance,
Startup 03 shared their approach to renting facilities and using second-hand equipment:

"We started by renting a facility rather than having our own or we started with used equipment
rather than buying new equipment those kind of like workarounds.” (Startup 03)

In some cases, founders are also willing to invest their personal funds to keep the company operational.
Startup 07 illustrated this commitment:
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"I put like 250,000 euro into this business 13 years ago as there was nothing at the beginning,
of course.” (Startup 07)

Bootstrapping strategies are widely used by cleantech startups to extend their financial runway and
overcome funding constraints. These strategies encompass minimising operational costs, limiting per-
sonnel expenses, reusing hardware, and employing do-it-yourself (DIY) solutions. By leveraging these
methods, startups can maximise their resources and maintain progress even when external funding is
limited. Additional quotes are found in Table C.21 (App. C.2.1). However, bootstrapping is not without
its challenges. Startup 06 highlighted that certain bootstrapping strategies, such as do-it-yourself so-
lutions, require careful decision-making. While they can save significant costs, they may also lead to
setbacks if the time and effort invested do not produce efficient results. Knowing when to leverage boot-
strapping and when to avoid it is crucial for navigating these challenges effectively. Quotes describing
the judgement calls can be found in Appendix C.2.1 in Table C.22.

Leveraging Network

Startups leverage their network and the experience of their founders and employees to secure initial
funding. This strategy involves drawing on past connections, trusted relationships, and personal net-
works to attract early-stage capital. By building on previous startup experiences, these companies gain
the trust of key individuals and investors who may provide crucial financial support or insights needed
to refine their investment pitches.

For instance, Startup 02 leveraged the founder’s personal network to secure initial funding from a
wealthy individual, often categorised as “family, friends, and fools.” This provided the initial financial
resources needed to get the business off the ground:

"Very simple, | know someone who has a lot of money. Family, friends, and fools.” (Startup
02)

Additionally, Startup 07 managed to secure an extra €250,000 from a personal connection, offering
essential financial support that helped the company advance:

“Then | had this first investor, a father of my colleague, he put another 250,000 euro into
this business.” (Startup 07)

By strategically leveraging their networks, these startups were able to secure early-stage funding.

Investor Engagement

To increase their chances of securing private investment, cleantech startups engage with value-based
investors, gather feedback from potential investors, pursue blended financing strategies that combine
grants and venture capital, and focus on clear, concise communication to convey their value propo-
sitions effectively. Engaging with value-based investors ensures alignment in mission and vision, in-
creasing commitment during challenging times while engaging broadly helps refine business models
and pitches. Blended financing helps reduce risks by decreasing the required capital of each party, and
simplifying complex technologies makes startups more accessible and appealing to a broader range
of investors.

'Find Your Tribe’
A strategy highlighted by Investment Stakeholder 02 is ’Find Your Tribe.” This approach focuses on
seeking out investors who share the startup’s values and mission beyond just financial returns. By
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aligning with these like-minded investors, startups do not only increase their chances of securing fund-
ing but also build a stronger foundation for long-term collaboration and support. As they are more likely
to resonate with the vision and have an intrinsic interest in the startup’s impact:

“In general, what you’re way better off doing is finding people who already want what you’re
trying to sell. Instead of trying to convince the investor, look at who’s actually interested
in what you’re doing. Who'’s your choir, who’s your tribe, and find your choir or your tribe.
And if you talk to them, you’re probably going to be a lot more successful.” (Investment
Stakeholder 02)

The stakeholder highlights that other startups that employed such strategies managed to secure private
funding after being unsuccessful with 'regular’ private investors.

"I've seen startups who didn’t manage to get funding but still deployed such strategies that
made them like it and made it. (Investment Stakeholder 02)”

Moreover, if a startup fails to attract funding from these like-minded investors, it often receives valuable
feedback that can help refine its approach:

"Or on the flip side, if you're not going to be successful with these people, then it's probably
a clear indication that you’re doing something wrong. And they’ll probably give you really
good feedback of what you’re doing wrong. Because they’re the relevant people who you're
trying to work with. (Investment Stakeholder 02)”

In summary, engaging with value-based investors significantly enhances the chances of securing fund-
ing and provides valuable feedback. Additional supporting quotes are presented in Appendix C.2.1
Table C.23.

Investor Feedback

Building on the idea of leveraging valuable insights from investors, startups actively engage with poten-
tial investors to gather valuable feedback on their business models, product development, and invest-
ment readiness. This process helps them refine their pitches, clarify value propositions, and adjust their
strategies to better align with investor expectations. Engaging with investors for feedback becomes an
essential step in improving investment applications.

For example, Startup 06 emphasised the importance of understanding investor feedback, even if it
comes in the form of rejection, and using it to make strategic improvements:

“We came from another startup before, so we were lucky enough that we had a trust of a
number of individuals who also followed on in the first investment. When we tried to get
the first investment, they told us no because we were too early, but they told us what they
needed and from that, we at least had a bit more clarity of what we need to do to get to an
investment.” (Startup 06)

In this way, engaging investors not only helps startups improve their funding prospects but also provides
an opportunity to refine their strategies, ultimately making them more attractive to potential investors.
Additional quotes are found in Table C.24, Appendix C.2.1.

Blended Financing
In addition to the startups’ efforts in engaging with value-based investors and leveraging their feed-
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back, Startup 06 is pursuing a blended financing strategy, combining grants with venture capital. This
approach aims to balance the capital requirements for each party, increasing the likelihood of being
successful in raising funding. Moreover, this strategy is used to maximise the impact of VC money and
reduce dependence on grants alone.

"We’re going to pursue blended financing meaning half or even more than half will be Euro-
pean support and then matched by by VC. Making the VC money go further is something
that’s welcome nowadays. So we’ll try to leverage that.” (Startup 06)

Communication

To further improve their chances of securing funding, effective communication emerged as an essen-
tial strategy for cleantech startups. By distilling their narrative to its core, startups ensure that potential
investors can quickly understand their value proposition. This approach simplifies complex technolog-
ical concepts and makes the startup’s mission more accessible and appealing to a broader audience.
For example, Startup 04 has adopted a strategy of clear and concise communication, refining their
message to highlight the essence of their work.

"What we have done is strip the story down to what is really the essence of what we do.”
(Startup 04)

Furthermore, the CEO highlighted the importance of having clear and concise communication and even
stated without being able to, fundraising and general progress are seen as very difficult.

"We can explain the story very well simply so that many people can understand it. Often a
good check to ask a startup founder what you do and if he can’t answer in two sentences
then it probably won’t work.” (Startup 04)

Another startup faced challenges in making their complex technology relatable to investors. They fo-
cused on simplifying their message to convey both the practical benefits and innovative aspects of their
technology.

"We often struggled to make our complex technology relatable and understandable to in-
vestors. We had to simplify our message and ensure that it conveyed the practical benefits
and the innovative aspects of our technology.” (Startup 01)

In summary, effective communication is crucial for cleantech startups to secure funding, as simplifying
complex concepts and clearly conveying their value proposition makes their mission more accessi-
ble and appealing to investors. Startups that refine their messaging to emphasise core benefits and
innovation are better positioned to gain investor interest and support.

4.2.2. De-Risking & Sustainable Growth

This section focuses on de-risking strategies employed by cleantech startups to enhance their attrac-
tiveness to investors and ensure sustainable growth, helping them overcome the VoD. Unlike strategies
that address immediate financial constraints, this chapter explores approaches to reduce overall risks
through actions in market engagement, technological development, and team building. Market-oriented
strategies include deployment-led innovation to validate technology, customer discovery to align with
market needs, and securing demand signals such as letters of intent (LOIs) to demonstrate interest.
Forming strategic partnerships and leveraging recognition initiatives further enhance credibility. Tech-
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nological development involves forming consortia to facilitate technology refinement. In team building,
assembling diverse, experienced teams and implementing effective scaling and retention measures
are key. These de-risking strategies collectively reduce perceived risks and build a solid foundation for
cleantech startups, making them more attractive to investors and supporting sustainable growth.

Market

This section outlines the de-risking strategies employed by cleantech startups to strengthen their market
position to reduce perceived risks and create a more sustainable business. Both startups and stake-
holders emphasise strategies such as deployment-led innovation, which demonstrates technological
viability through real-world conditions, and customer discovery, which ensures a strong product-market
fit through continuous market engagement. Securing market demand signals, including Letters of In-
tent (LOIs) and off-take agreements, further validates customer interest and reduces investor risk. The
importance of forming strategic partnerships, including alliances, joint ventures, and collaborations with
research institutes, is highlighted as a means to access resources, validate technologies, and share
costs. Additionally, early commercialisation, semi-commercial deployments, and participation in recog-
nition initiatives are leveraged to build traction, visibility, and credibility in the market. These combined
approaches ensure a better market position, thereby de-risking the venture and enhancing long-term
growth prospects by reducing barriers to investor confidence.

Deployment-Led Innovation

It emerged from both startups and stakeholders that deployment-led innovation is a strategy for clean-
tech ventures to effectively demonstrate progress, validate their technologies, and ultimately secure
funding. By tracking milestones, presenting tangible results, conducting experiments, and testing in
challenging real-world environments, startups provide tangible evidence of their progress. This ap-
proach not only helps in convincing investors but also enhances market credibility. Deployment-led
innovation allows startups to showcase their technology’s scalability and real-world effectiveness, thus
reducing perceived risks for investors and improving their chances of attracting long-term support. As
Investment Stakeholder 04 highlighted:

"Demonstration projects are crucial for showing that the technology works at scale, reducing
the risk for investors.” (Investment Stakeholder 04)

One example of this approach is Startup 02, which deployed large-scale models and conducted tests in
real-world conditions, thereby effectively proving the technology’s operational reliability. This tangible
evidence helps to reduce uncertainty for investors and stakeholders, making them more inclined to
support the project:

"I have chosen a strategy where we really built proof points. Not a small model in an excel
sheet and a few pieces of hardware on a small scale. No, really building big things. Put it
in the sea. And test it for a year.” (Startup 02)

Deployment-led innovation thus serves not only to validate a startup’s technology but also to gain
investor trust and secure crucial funding. Additional supporting quotes are presented in Appendix
C.2.2, Table C.25.

Customer Discovery

Another market-focused strategy is customer discovery. Even though it was not highlighted by all
interviewees, it is considered an important strategy. lIts relevance lies in ensuring a strong product-
market fit through continuous engagement with potential end clients and staying attuned to market
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needs. By maintaining consistent communication with customers, startups validate each step of their
development process, ensuring that their product aligns with market demands and expectations.

Startup 06, for instance, focuses heavily on customer discovery by engaging with potential end clients
to validate every step of their development, ensuring that the product meets the market’s requirements.
By sending product samples to major manufacturers and partners and leveraging the feedback they
receive, the startup strengthens its product’s credibility and alignment with market. As the founder
explains:

"We don’t want to produce anything that the market doesn’t want. So we’re constantly
speaking to who the end client is going to be, and every step of that is kind of validated, but
it’s also one step forward in our success process.” (Startup 06)

Stakeholder 03 also emphasised the importance of actively monitoring market trends and establishing
a continuous learning process. By engaging with customers, partners, and other stakeholders, startups
can expand their knowledge, adapt to market changes, and refine their product offerings for a better
market fit.

“The best companies essentially set up a constant learning process. So they’re constantly
engaged with their customers or partners or other stakeholders within what they’re trying to
do. And that’s basically expanding either their knowledge or the capabilities.” (Investment
Stakeholder 02)

Although not all startups highlighted customer discovery as a strategy, it remains highly relevant for
cleantech ventures seeking to improve their chances of market success. By leveraging continuous
customer dialogue and learning, startups can identify emerging patterns and potential problems, ul-
timately refining their products to meet market needs effectively. Additional quotes can be found in
Appendix C.2.2, Table C.26.

Market Demand Signals

To validate market interest before a product is fully developed, startups are encouraged to secure tan-
gible expressions of customer demand, such as off-take agreements or contracts. These agreements
help to standardise customer commitments and confirm that a viable market exists, which in turn re-
duces the perceived risk for investors. This approach is often utilised by well-known companies such
as H2 Green Steel and Northvolt, as noted by a stakeholder:

"There’s been a lot of talk about that recently with the Vargas Holdings companies like H2
Green Steel and Northvolt, but more of that is going to be happening and really sort of so
kind of standardising customer demand to demonstrate that the market exists before you
actually have a product.” (Investor 01)

Such contracts provide a comfort level for investors, as they demonstrate a commitment from customers
and confirm potential future revenue streams:

“Startups should work to secure contracts that specify demand and pricing, as these can
provide a comfort level for investors.” (Investor 04)

An example of such an approach is collecting letters of intent (LOIs) from potential customers. This
strategy is often employed by startups, such as Startup 08, to demonstrate market interest during early-
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stage development. LOls serve as evidence of demand and validate the relevance of the technology,
which strengthens the startup’s position to attract additional funding and partnerships, even before
achieving actual sales:

"We collect letters of intent, to show people’s interest, to show market demand.” (Startup
08)

Through strategies such as securing LOls, off-take agreements, and standardising customer demand
contracts, startups can effectively showcase market demand and reduce perceived risk, thus improving
their chances of obtaining investment.

Strategic Partnerships

From the interviews, it emerged that strategic partnerships are a crucial strategy for cleantech startups
to access resources, validate their technologies, and enhance credibility in the market. These partner-
ships can be formed in various ways, including strategic alliances, joint ventures, and collaborations
with research institutes or universities.

Strategic Alliances

As startups move towards scaling and commercialisation, they can form strategic alliances with dif-
ferent partners to support ongoing projects. By communicating clearly that their technology was still
under development and highlighting its green applications alongside regulatory pressures in the con-
struction industry, the startup was able to generate sufficient revenue to further develop the technology,
demonstrate market interest, and build credibility. Startup 05 explained:

“Strategic partnerships. That party from Belgium and other projects, which have generated
money for us, those have also obviously helped us move forward [with the technology de-
velopment].” (Startup 05)

Joint Ventures

Another strategy that can be used as further progress is made towards scaling and commercialisation
is forming joint ventures (JVs). By partnering with developers and builders in Ireland, Australia, the
United States, and other regions, Startup 07 not only gained financial support but also demonstrated
the versatility of its technology globally. These joint ventures served as proof of concept, establishing
the startup’s presence in diverse markets and proving its potential as a viable multinational business.
This approach has been instrumental in reducing perceived market risks and positioning the startup as
a serious industry player:

“Once you spread the technology, you go into certain joint ventures. And we do go into joint
ventures nowadays. And we are in pretty serious discussions with some Irish developers,
some builders from Australia, and some four groups of the USA. We will be co-financed by
our JV partners. This is very good for us because it proves the concept. It proves that this
can be a multinational business as well.” (Startup 07)

Partnerships with Research Institutes and Universities

Establishing partnerships with research institutes, universities, and industry partners provides startups
with access to innovations, skilled people, and shared facilities, which can reduce the costs and chal-
lenges associated with product development. Engaging in joint development programs or pilot projects
with established players also helps accelerate technological advancement. These partnerships can
help de-risk the startups, Investment Stakeholder 04 elaborated:
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“Partnerships with corporates or governments can help de-risk your startup by providing
both financial and operational support.” (Investor 04)

By leveraging strategic alliances, joint ventures, and partnerships with research institutions, startups
can access critical resources, reduce operational costs, and demonstrate their market potential, en-
hancing their attractiveness to further investment. Additional supporting quotes are provided in Ap-
pendix C.2.2 (Table C.27).

Semi-Commercial Deployment

Startup 02 undertook a semi-commercial deployment of its technology to build traction and credibility
in the market. This strategy focuses on establishing a commercial track record by deploying their
systems at a reduced scale but in real-world conditions. The startup can demonstrate its operational
viability and create a track record of generating revenue from innovation. This approach allows them
to cover operational expenses (OPEX) while simultaneously showcasing their technology’s potential in
generating income. Furthermore, this method offers valuable market exposure, enhances credibility,
and supports the startup’s growth towards full commercialisation. As this strategy generates revenue
and covers the OPEX, this strategy certainly relates to securing funding, however, as the CEO mentions,
building up a track record is the main aim of this strategy.

"We are looking to do a semi-commercial deployment of our technology. We don’t have to
sell water to recoup the whole machine. That cost tens of millions and that’s not relevant
because it’s all research money. Let’s say they pay a euro for the turbine, which is actually
quite a reasonable price in many locations, then we can pay our OPEX. Then our people
can go to those locations, which is always far away. Plus, what’'s much more important is
we build a track record that we are making money with our innovation.” (Startup 02)

Early Commercialisation

Another startup bypassed the more conservative corporate construction market by directly targeting
individual clients. This strategy provided immediate financial resources but, more importantly, it demon-
strated the real-world applicability and appeal of their product, allowing the startup to gain early traction
and establish a foothold in the market. By focusing on individual consumers who valued their innovative
solution, the startup built a foundation for growth and proved that their technology could succeed even
without traditional corporate partnerships or investments.

“We base our business on those individuals those that like the solution. Because there’s
basically no money in the deeptech, just no money at all. So, we are financed now by our
clients because we are already selling a little bit.” (Startup 07)

By adopting these strategies, the startups not only secured revenue but also gained valuable market
insights and built credibility, positioning themselves more effectively for long-term growth. Additional
quotes are found in Table C.28 (App. C.2.2).

Leveraging Recognition Initiatives

Startups in the cleantech sector participate in recognition initiatives such as accelerators, awards, and
competitions to enhance their market credibility and investor visibility.Engaging in these initiatives not
only demonstrates a startup’s active involvement and commitment but also builds credibility and trac-
tion, both internally and externally. Participating in acceleration programs, community workshops, and
competitions provides an opportunity to showcase their efforts, learn, and network, which ultimately
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helps in gaining market recognition.

For instance, Startup 06 highlighted how participating in accelerators and applying for awards helped
them gain credibility and official traction, which can be crucial for attracting investors and gaining market
presence:

“We try to put intermediate so joining accelerators, applying for awards. This gives us cred-
ibility and some official traction as well.” (Startup 06)

Additional supporting quotes on leveraging recognition initiatives are found in the appendix (App. C.2.2),
Table C.29.

Technology

Among strategies to improve the market position and eventually de-risk the venture, one startup em-
ployed a strategy to boost technological development. By building consortia, the startup managed to
get larger-sized grants and develop the technology further.

Building Consortia

Startup 02 focused on technological development by forming consortia with large corporations, using
its experience in securing grants and its network to facilitate pre-commercial testing. This approach
allowed the startup to refine its technology in real-world settings, significantly reducing the technological
risks associated with its innovation. By demonstrating the technology’s progress and viability through
practical applications, the startup not only de-risked its business but gained significant traction. The
success of the consortia in securing larger grants further supported this development, providing the
necessary funding to advance the technology.

“We are good at subsidies. So we help them get subsidies. We go out together. We do our
thing. They do their thing. And suddenly you have a 12 million euro project where they are
actually doing a pre-commercial test. With something they will actually do for a customer
six months later. And we bring our technology five steps further.” (Startup 02)

Team

Forming a well-rounded team from the very start emerged as a critical factor for cleantech startups,
helping them to gain investor confidence and effectively navigate the complexities of the industry. A
diverse and experienced team, combining scientific, commercial, and financial expertise, ensures that
startups can address the challenges of both technology development and market positioning. Startup
04 underscored the importance of building such a well-rounded team early on, including co-founders
with academic credentials and members with decades of industry experience, which helped them avoid
common pitfalls, such as reinventing the wheel or struggling with stakeholder communication:

"We have a team that is very experienced and thus inspires confidence with a co-founder
who is a professor in this field. People with 30, 20 years of experience in the team who
don’t have to reinvent the wheel.” (Startup 04)

Similarly, Investment Stakeholder 01 highlighted the value of building a strong team from the early
stages to effectively navigate the cleantech sector:

"Building a strong team early on that has a commercial financial capability is vital.” (Invest-
ment Stakeholder 01)
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Apart from forming an experienced team, it is equally important to explore cost-effective strategies to
scale the team properly and efficiently. One approach, as illustrated by Startup 03, is to retain only the
founding team as paid employees during the early stages, which helps in keeping operational costs
low while maintaining core expertise:

“These paid employees in the company are the founders at the moment. It’s been like that
for four years now.” (Startup 03)

Additionally, leveraging incubator support provides startups with access to part-time engineering staff
and facilities at reduced costs. This diversifies the skill set within the team and mitigates the financial
burden of full-time hires, as noted by Startup 06:

“The incubator is a big support because from there we can get like engineering staff part-time
and some facilities that otherwise, you know, would be very expensive.” (Startup 06)

Retaining talent, especially those driven by passion and not solely by monetary rewards, is essential
for fostering a motivated and aligned team. Strategies such as offering shares or share options help
keep key employees captivated and committed to the company’s long-term success, as emphasised
by Investment Stakeholder 03:

“That your employees can grow well also with your company and that they also ultimately
benefit from any success of your company. So that is also, for example, giving more shares
or share options or SARS or things like that.” (Investment Stakeholder 03)

Building a team with diverse expertise, leveraging strategic partnerships to scale cost-effectively, and
implementing measures to retain passionate talent all contribute to creating a strong foundation for
navigating challenges and achieving sustainable growth. Additional quotes are found in Appendix C.2.2
in Table C.30.

4.2.3. Summary

Cleantech startups face significant challenges, including high capital requirements, long development
times, technological risks, and dependence on their ecosystem. To overcome these challenges and
make themselves more appealing to investors, startups implement a combination of funding strategies
and de-risking approaches. These strategies are designed to bridge immediate funding gaps, validate
their technology, demonstrate market demand, and establish credibility.

To bridge funding gaps, startups leverage non-dilutive funding sources like grants, generate revenue
through alternative streams, employ bootstrapping techniques to minimise expenses, and strategically
leverage their networks. Engaging with value-based investors, seeking investor feedback, and pursuing
blended financing approaches further enhance their chances of securing investment. Clear and concise
communication helps convey their value proposition effectively to investors.

To de-risk and ensure sustainable growth, startups adopt market-focused strategies such as deployment-
led innovation, customer discovery, and securing market demand signals through Letters of Intent

(LQOIs) and off-take agreements. They form strategic partnerships, including alliances, joint ventures,

and collaborations with research institutes, to access resources and validate their technologies. Early

commercialisation and semi-commercial deployments help demonstrate technological viability and build

credibility.

Building a well-rounded team from the start is crucial, as it combines scientific, commercial, and financial
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expertise, which strengthens the startup’s position and helps navigate challenges. Scaling the team
cost-effectively, leveraging incubator support, and retaining passionate talent through incentives like
shares are also key strategies for sustainable growth.

These combined approaches not only enhance the credibility of cleantech startups but also reduce
risks, making them more attractive to investors and ensuring long-term success.



Discussion

This chapter discusses the results presented in Chapter 4. As previously stated, the timeline and
barriers of the VoD provide essential context for understanding the strategies employed by cleantech
startups. These elements are examined to highlight how they shape the barriers faced and influence
strategic responses. The discussion will cover the different perspectives on both the timeline and the
barriers. The chapter will conclude with a discussion of the various strategies identified to address
these barriers.

5.1. Timeline & Barriers

This section discusses the differing viewpoints on the timeline of the VoD for cleantech startups. The
commonalities and differences in these viewpoints will be analysed, considering how they relate to
specific barriers and strategic needs during different stages of development.

5.1.1. Timeline

The interviews reveal that cleantech startups generally perceive the onset of the VoD around TRL4,
coinciding with the seed stage when funding needs increase significantly, and private investment be-
comes more challenging to secure. A large share of stakeholders similarly identify the onset of the VoD
around this time but see it slightly later, around TRL5, as companies move beyond initial validation and
lab-scale efforts without yet reaching a profitable, at-scale product. Among these stakeholders, there
seems to be a general consensus that the VoD arises once capital requirements start to grow signifi-
cantly, and initial funding sources, such as grants, angel investors, and "family, friends, and fools,” are
no longer sufficient. This stage is where venture capital play starts to play a crucial role, but they are
hesitant to invest without clear evidence of profitability and scalability.

This view from the interviews differs significantly from the literature, such as the study by Romme et al.
(2023), which identifies the onset of the VoD as early as TRL2-3 for deeptech ventures. The literature
suggests that many startups face challenges almost immediately after transitioning from lab research
to development, even before obtaining significant external funding. The difference in perspectives
can be explained by the fact that Romme et al. (2023)’s analysis encompasses deeptech ventures
more broadly, while the interviews conducted here focus exclusively on cleantech startups. Cleantech
startups often benefit from strong government support, early public funding, and widespread availability
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of grants, as highlighted in both the literature (Cumming et al., 2016; Sarzynski et al., 2012; Shakeel,
2021) and the interviews. This support allows cleantech startups to mitigate early financial constraints
more effectively than other deeptech sectors, which might lack similar support mechanisms. As a
result, cleantech startups appear to survive the early stages better, only experiencing the VoD later
when capital needs grow substantially, and grants become limiting or harder to obtain.

The interviews also presented viewpoints that significantly diverged on the onset or entire duration of
the VoD, likely due to the differing sectoral focus of the participants. For instance, one cleantech startup
experienced barriers from the very beginning, as early as TRL1, due to the highly conservative nature
of the construction industry and the disruptive impact of their technology. In contrast, another startup
operating in the same conservative market but offering a complementary technology could leverage
green regulatory pressure on construction companies, which allowed them to overcome many barriers
and delay the onset of the VoD until TRL6-7. This divergence underscores the importance of the market
context and the nature of the innovation, with disruptive technologies facing much earlier challenges
compared to complementary innovations that benefit from existing regulatory drivers.

Similarly, an investment stakeholder reported observing a delayed onset of the VoD for cleantech star-
tups involved in first-of-a-kind (FOAK) plants. This delay was attributed to strong support mechanisms
available for FOAK projects, which help bridge the early-stage funding gap until the scaling phase. This
aligns with the idea that targeted government support can significantly influence the timeline of the VoD,
particularly for complex, capital-intensive projects that serve as pilot demonstrations.

Interestingly, one stakeholder’s perspective closely mirrored the analysis of Romme et al. (2023), de-
scribing a "double VoD,” with one phase occurring early between TRLs 2-4, as startups struggle to
secure their first round of funding, and a second phase just before achieving product-market fit (TRL6-
7). This view aligns closely with the findings of Romme et al. (2023) for deeptech sectors, indicating
a recurring funding gap during critical developmental transitions, regardless of government support.
The stakeholder’s focus was also primarily on deeptech, which further supports this alignment with the
perspective of Romme et al. (2023) on the challenges faced by deeptech ventures.

Determining the endpoint of the VoD is challenging, as it largely depends on overcoming significant
barriers related to funding, technology, and market fit. However, there is a general consensus that the
VoD ends around TRLS, regardless of the sector or type of technology involved. This is because the
main barriers of the VoD, such as funding shortages, high innovation risks, and a weak market position,
gradually diminish as startups progress. As they begin commercialising, startups generate revenue
and move toward financial independence, which significantly reduces perceived risks. This progress
attracts investors, and the financial barriers that define the VoD start to disappear (Romme et al., 2023).
By addressing these key barriers, startups eventually reach a stage where they can sustain operations
independently, signaling the end of the VoD (Mankins, 1995).

5.1.2. Barriers

This section discusses the barriers faced by cleantech startups by comparing insights from interviews
with existing literature. It highlights both alignments and differences, providing a deeper understanding
of key challenges such as financial risks, technological risks, government dependence, market dynam-
ics, team challenges, investor reluctance, the funding gap, and European-specific obstacles.

Financial Risk
Financial risks, including high capital requirements and long development times, are consistently identi-
fied by both interview participants and the literature as significant barriers for cleantech startups. These
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challenges increase uncertainty and make it difficult for startups to secure necessary funding, partic-
ularly during the scaling phase (Gaddy et al., 2017; Polzin, 2017; Romme et al., 2023). High capital
requirements are a substantial burden as the startups progress through the stages of development,
while the extended timeline of technological maturation further compounds investor hesitation, con-
tributing to the VoD (Bianchini & Croce, 2022; Cumming et al., 2016).

Technological Risk

The technological risk, which is considered another significant barrier to the unique VoD of cleantech
ventures (de la Tour et al., 2017; Romme et al., 2023), was only brought up a single time during the in-
terviews. The lack of emphasis on technological risk in the interviews, despite its assumed significance,
could be attributed to several factors. First, many of the startups interviewed are at more advanced
stages of development, typically beyond TRL5 (see Table 3.1 in Chapter 3), where technological un-
certainties have been more addressed. At this stage, major technical hurdles have probably been
resolved through testing and validation, shifting the focus toward scaling and commercialisation. As a
result, technological risk may no longer be seen as a dominant concern. In addition, for both startups
and investment stakeholders, the emphasis naturally shifts from technical viability to market readiness
as ventures progress. Once the technology has been proven, the primary barriers tend to revolve
around securing larger rounds of funding, building production capacity, and navigating market entry.
These commercialisation barriers often overshadow any lingering concerns about technological risk.

Furthermore, investment stakeholders tend to focus on later-stage startups, which have already proven
their technology. Their attention is usually on scaling and commercialising these ventures, further ex-
plaining why technological risk may not be highlighted as a major concern in their interviews. For many
of these stakeholders, the risks associated with scaling and market entry far outweigh any lingering
technological uncertainty. Moreover, startups may view technological risk as an inherent part of early-
stage development. Once these risks have been managed, they may no longer be perceived as a
distinct barrier, with attention shifting to more immediate concerns such as financing and commercial-
isation. Consequently, even if technological risk played a significant role early on, it may not be seen
as the primary barrier beyond the initial stages.

Government Dependence

The discussion in the interviews and the literature both agree on the significant role of government
support in the development of cleantech startups, but they present slightly different perspectives on
the nature and reasons for this dependence. From the interviews, it is evident that cleantech startups
heavily rely on direct government support, such as grants and subsidies, especially during the early
stages of their development. This direct financial support is portrayed as essential for helping startups
bridge early funding gaps before they can attract private investment, however, many startups lever-
age grant provision until late development stages. The investment stakeholders highlight a different
aspect, specifically, the influence of government policies and regulations on market competitiveness.
Stakeholders emphasise that favourable regulations are essential for cleantech startups to build viable
business cases, which can significantly impact their ability to attract further investment and succeed
in the market. This regulatory aspect, as discussed by stakeholders, contrasts with the startups’ more
immediate focus on securing direct financial assistance to overcome early-stage challenges.

The literature echoes the importance of government support but highlights both direct and indirect forms
of dependence. Direct dependence is described in a similar way, emphasising how government subsi-
dies are needed to make cleantech technologies competitive due to their non-competitive pricing and
market resistance (Christensen et al., 2016; Woschke et al., 2017). This aligns with what stakeholders
discussed in the interviews regarding the need for subsidies and regulations to enable competitiveness.
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However, the literature also points out an indirect dependence, which is driven by investor reluctance.
This reluctance to fund cleantech startups due to high perceived risks results in a funding gap, forcing
startups to rely even more on government support as an alternative funding source (Harrer & Owen,
2022). This aspect of indirect dependence, stemming from investor behaviour, is less explicitly dis-
cussed by the interview participants, nevertheless, it is evident from the wide use of grants by the
startups.

A key insight from the interviews was the limitations associated with grants, adding nuance to the
barriers already discussed in the literature. Startups noted that while smaller grants are accessible,
they are insufficient for scaling, whereas larger grants are highly competitive and difficult to secure,
particularly at early stages. This highlights the restrictive nature of grants, which limits adaptability due
to predefined KPIs and project requirements. Furthermore, the interviews revealed communication
challenges and biases from grant providers, making it more difficult for startups to align their innovations
with grant criteria (Harrer & Owen, 2022; Hartley & Medlock, 2017). These practical challenges suggest
that while government grants are essential, they also impose constraints that add to the risk perception
of cleantech ventures.

Market

The participants and the literature align in recognising the significant barriers cleantech ventures face
in penetrating existing markets due to their disruptive nature. The literature highlights that introducing
cleantech solutions into established industries often leads to difficulty in market entrance, which makes
revenue generation uncertain and positions such ventures as high-risk investments for potential back-
ers (Christensen et al., 2016; Frank et al., 1996; Hartley & Medlock, 2017; Shakeel, 2021; Woschke
et al., 2017).

The interviews add further nuance to this understanding. Two stakeholders placed a strong emphasis
on product-market fit as a crucial barrier, identifying it as a significant issue that hinders funding and
business progress. The lack of a well-defined product-market fit often results in startups developing
a solution first and seeking a market later, which complicates efforts to secure customers and attract
investment. This perspective underscores the importance of aligning technological developments with
market needs early in the process—something that is not as explicitly emphasised in the literature.
Another stakeholder aligns with the literature to recognise the challenges posed by market resistance
to disruptive technologies (Brown et al., 2007; Shakeel, 2021). Furthermore, the stakeholder points out
the complexity of coordinating among a large set of stakeholders, as also discussed in the literature
(Giudici et al., 2019).

In addition, startups often encounter markets unwilling to adapt to innovative technologies, a challenge
echoed by several startups interviewed. For instance, three startups highlighted the conservative na-
ture of certain industries, such as chemicals and construction, which creates additional resistance to
market acceptance and entry beyond what is generally discussed in the literature. This sector-specific
conservatism makes it even more challenging for cleantech ventures to gain market entry, suggesting
that sector-specific dynamics play a critical role in shaping market barriers. Furthermore, biases in
grant applications, as noted by two startups, add another layer of difficulty, reflecting broader systemic
challenges in accessing early support for market entry.

Moreover, while one startup admitted to struggling with product-market fit, it is notable that only a few
startups explicitly mentioned this as a barrier. A possible explanation for this limited mention could be
that some startups, particularly those led by teams with strong technical backgrounds, may not fully
recognise the significance of market fit issues until they face direct challenges in attracting customers
and funding. This highlights an important gap in the understanding of early-stage market challenges
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among technical founders, who may focus more on technological development than on aligning their
product with customer needs. Additionally, it could also be reflective of a good batch of startups in the
sample, as multiple startups indicated that they actively seek market alignment. This effective batch
could also be observed in their strategies, which include customer discovery, engaging with investors
to refine their approaches, and other strategic efforts to improve product-market alignment. Some
have even advanced to TRL8, where product-market fit ought to be established or at least significantly
validated.

Team

The significance of team building as a critical barrier for cleantech startups is underlined by both the
participants and the literature (Romme et al., 2023). Both emphasise that forming a well-rounded team
is crucial for securing investment and managing the unique complexities of cleantech ventures. The
need for a diverse set of skills, including technical, commercial, and legal expertise, is echoed in both
the literature and the interviews. The difficulty cleantech startups face in assembling teams capable
of tackling the sector’s inherent challenges is highlighted by Paola Garrone and Mrkajic (2017), Singh
and Subrahmanya (2023), and Ye and Zheng (2023).

The interviews reveal a major consensus regarding the scarcity of skilled individuals, particularly in
technical and commercial roles, as a significant additional barrier to startup growth. On the other hand,
the literature further explains that forming a complementary team often necessitates looking beyond
existing social networks, which may limit the ability to quickly bring in needed talent (Ruef et al., 2003).

Another divergence between the interviews and the literature is the focus on scaling the team according
to the growing needs of the startup. While both underscore the importance of starting with a well-
rounded team (Paola Garrone & Mrkajic, 2017), the interviews indicate that even after assembling a
strong initial team, scaling it appropriately as the startup grows remains challenging. Stakeholders in the
interviews pointed out that the ability to scale the team to meet evolving barriers is critical, suggesting
that the team should grow in response to the company’s development, which the literature does not
extensively address.

The literature stresses that the quality of the team often outweighs other factors, such as technology, for
venture capitalists (Zacharakis & Meyer, 2000). The interviews reflect this sentiment to an extent, with
stakeholders emphasising the importance of having commercial expertise within a founding team. How-
ever, the notion that team quality outweighs all other factors is explicitly stated by only one stakeholder
and one startup. The stakeholder identified the lack of a well-rounded team as the root cause of poor
product-market fit, which ultimately hinders the ability to attract investment. The startup highlighted
that having a strong team reduces risk, provides valuable networks, and brings experience, thereby
facilitating smoother development and growth. Thus, the importance of team quality is acknowledged
throughout the interviews, however, it is not consistently presented as outweighing other critical ele-
ments like technological readiness or market alignment. Where the literature and interviews do agree
is how a well-rounded team mitigates investor risk perceptions (Singh & Subrahmanya, 2023; Ye &
Zheng, 2023). This connection between team quality and risk perception is a consistent theme in both
sources.

Continuing from that point, the literature highlights that due to the inherent complexity of the sector and
the high risks, investors are more hesitant to engage with cleantech ventures, especially in the absence
of a well-rounded team (Cumming et al., 2016). The interviews reinforce this and an extra nuance to
this issue, noting that financial constraints combined with a shortage of skilled talent make it even more
difficult for startups to address team building challenges. This creates a loop where a lack of funding
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limits team growth, which in turn impedes progress and hinders the startup’s ability to attract additional
investment, further highlighting the interdependence between team building and financial barriers.

Investor Reluctance

Investor reluctance is seen as a significant barrier for cleantech startups by both the literature and the
interviews, largely due to their high-risk nature. While the literature categorises these risks broadly, the
interviews provide practical insights into how these perceptions impact funding. Both sources agree
that investors are more inclined to choose ventures with quicker returns, such as IT startups, which
offer lower-risk opportunities (Cumming et al., 2016; Gaddy et al., 2017). For instance, Startup 06
specifically mentioned the challenge of competing with faster-moving industries, emphasising how this
competition adds to their funding difficulties.

Investment stakeholders in the interviews elaborated on the misalignment between the risk profiles of
cleantech startups and the expectations of typical investors, driving them to prefer more established or
less risky ventures (Cumming et al., 2016). This perspective supports the literature’s view that investor
reluctance stems from the significant uncertainty associated with cleantech ventures, especially during
scaling phases. Stakeholder 04 further noted that this reluctance is particularly pronounced during
critical stages of capital-intensive growth, creating a bottleneck that hinders commercialisation.

The interviews also add nuance to the literature by emphasising specific challenges faced by cleantech
startups as they move beyond the early funding stages. Startup 08 expressed difficulty in securing new
investments when proof points are lacking, even if they have progressed through significant develop-
ment stages. This aligns with the literature’s assertion that cleantech ventures face a financing gap
due to the delayed returns they offer, leading to reduced investor confidence and prolonged time spent
in the VoD (Harrer & Owen, 2022; Hartley & Medlock, 2017).

Funding Gap

The funding gap is the most significant barrier for cleantech startups, more pronounced than in other
sectors due to the unique characteristics of cleantech ventures according to both the literature and
the participants. Both sources identify investor reluctance and the high risks as a core reason for this
funding gap, which restricts the growth of these startups and hinders their progression to full commer-
cialisation (Cumming et al., 2016; Romme et al., 2023). The interviews highlight that this challenge
becomes particularly acute as startups progress beyond early TRLs, when grants and subsidies are
no longer sufficient, and larger private investments are required. Stakeholders noted the difficulty of
securing funding in the transition phase from lab-scale to scalable operations, reflecting the deeper and
prolonged VoD unique to cleantech startups (Frank et al., 1996; Muscio et al., 2023).

The literature explains that cleantech ventures face heightened risk perceptions among investors due
to their unique risk profile making them more vulnerable to the VoD (Harrer & Owen, 2022; Shakeel
& Juszczyk, 2019). This aligns with the sentiments expressed in the interviews, where both startups
and stakeholders pointed out the particular challenges of securing capital for scaling, largely due to the
high-risk nature of these ventures and the reluctance of traditional private investors to engage.

Europe

The interviews with stakeholders align closely with the literature regarding the European-specific barri-
ers faced by cleantech startups, particularly funding scarcity and market fragmentation. Both sources
emphasise the limited availability of later-stage venture capital in Europe compared to the United States,
creating a significant hurdle for scaling (Duriaux et al., 2021; European Innovation Council, 2021;
Kurowski, 2024; Romme et al., 2023). Similarly, the fragmented European market—with its diverse
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regulations and complexities—aggravates the challenge of scaling across the continent, as highlighted
in both the interviews and literature (Aernoudt, 2017; Botsari et al., 2019).

However, a notable difference between the interviews and the literature is the extent to which these
barriers were recognised by the startups themselves. Only two startups explicitly mentioned the in-
fluence of the European environment on their funding difficulties. A potential reason for this disparity
could be that the startups might not have an external benchmark to recognise these limitations, as
they are deeply embedded in the European ecosystem. Since funding is often sourced locally, these
startups may not be fully aware of how European funding compares internationally, resulting in lim-
ited recognition of regional funding scarcity. This leads them to perceive the current environment as
standard.

Another explanation could be that there appears to be a wide availability of grants in Europe, which
partially mitigates the challenges of private funding scarcity. For some startups, the grant provision
has been sufficient to sustain their development journey until TRL7 or 8. As such, while Europe may
have less private funding available, the relatively abundant grant support may create an impression
that funding challenges are less severe than they are in reality.

5.2. Strategies

Cleantech startups and investment stakeholders collectively recognise a range of strategies employed
by startups to navigate the VoD. This unified approach adopts a double-sided strategy, focusing on
both meeting immediate financial needs and addressing the inherent high risks of cleantech ventures.
In essence, these strategies are designed not only to ensure the survival of the ventures in the short
term but also to establish sustainability and viability in the long term.

5.2.1. Bridging Funding Gap

The ability to effectively bridge funding gaps is crucial for cleantech startups to bridge the VoD. This
section discusses several strategies that startups use to address these funding challenges, focusing
on non-dilutive funding, alternative revenue streams, bootstrapping, and investor engagement. Each
of these approaches offers distinct advantages for addressing immediate financial needs while also
contributing to the long-term viability and scalability of the venture.

Non-Dilutive Funding

Non-dilutive funding, such as grants, serves as a cornerstone strategy for cleantech startups, particu-
larly during the early and intermediate stages of development. In the initial phases, this type of funding
is most applicable because smaller grants are relatively easy to obtain and sufficient to cover capital
requirements for early R&D, intellectual property protection, and prototyping. By providing essential
financial support without requiring equity, non-dilutive funding allows startups to retain full ownership
and control during these critical early phases, creating a solid foundation for the rest of the development
journey. This ensures that startups are better positioned for future negotiations with private investors
while maintaining high investability, as they do not need to dilute ownership early on.

As startups progress to TRL4 and 5, their capital requirements increase significantly, making it more
challenging to secure funding solely through non-dilutive means. At this stage, obtaining larger grants
becomes more difficult due to increased competition and more stringent requirements. Consequently,
startups need to diversify their approach by also seeking venture capital to meet their growing financial
needs while maintaining momentum in scaling their technology. However, for multiple startups, non-
dilutive funding continues to suffice beyond the initial stages, as demonstrated by half of the sample
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(Startups 01, 02, 03, and 04). These startups successfully leveraged larger grants to support their de-
velopment journey through more advanced TRLs. This enabled them to sustain their progress without
immediate recourse to private financing. This suggests that in certain circumstances, grant funding
alone can be a viable source of capital even as the startup moves towards commercialisation, reducing
dependency on private investors during these critical growth stages.

Beyond its immediate impact on bridging funding gaps, non-dilutive funding offers additional benefits
that contribute to the long-term sustainability of cleantech startups. One significant advantage is that it
allows founders to retain equity, which is particularly important in the early stages when equity is most
valuable. This retention ensures that founders maintain control over strategic decisions, allowing for
greater flexibility and stronger positioning when seeking future funding rounds. Additionally, securing
government grants or subsidies serves as a form of validation, signalling credibility to potential cus-
tomers, partners, and investors, which is particularly valuable in sectors where regulatory compliance
and credibility are crucial. Moreover, grant provisions can reduce the amount of capital required from
venture capital, thereby lowering the risk of the investment and reducing investor reluctance, which in
turn makes it easier for startups to attract private funding.

Moreover, reliance on government support for grants and subsidies forms a critical element of non-
dilutive funding, especially in regions like Europe, where public support for cleantech is relatively strong.
While this reliance provides critical resources during early development, it also poses challenges due
to the competitive nature and restrictive conditions associated with securing larger grants as the startup
grows. Grants can be restrictive, often accompanied by predefined conditions such as specific KPIs
and timelines, which may limit the startup’s flexibility to pivot or adjust its strategy in response to chang-
ing market dynamics. Additionally, biases in grant allocation and communication issues with grant
providers further complicate the process.

However, the startups interviewed demonstrated strategies to effectively address these challenges.
They tailored their grant applications to align closely with the objectives of the funding organisations,
thereby improving their chances of success. To mitigate the financial impact of unsuccessful applica-
tions, they often submitted overlapping applications, ensuring that there was always funding pending
and reducing the risk of a funding gap. They also worked on enhancing the clarity and specificity of
their communication, sometimes with the help of consultancy companies, to ensure their applications
met the requirements set by the grant providers.

Furthermore, leveraging blended financing emerged as a practical strategy. By combining grants with
venture capital, startups such as Startup 06 maximised the benefits of both funding types, by using
grants to lower capital requirements and venture capital to supplement necessary funding. This ap-
proach not only made the venture more attractive to private investors by reducing investment risk but
also ensured that the startups were not overly dependent on either source alone. Thereby, they main-
tain a balanced and sustainable financing structure. This strategy allowed startups to make the most
of available grants while also benefiting from private investment.

Alternative Revenue Streams

The use of alternative revenue streams represents a creative and pragmatic approach for cleantech
startups to overcome funding constraints. This strategy is particularly applicable during early stages
or periods of cash flow shortfall. By monetising existing activities, such as consulting, selling industry
reports, or producing small product batches, startups can achieve a degree of financial independence
during their development. This approach addresses the immediate need for operational funding with-
out the complexities or conditions associated with traditional financing or grants. As such, it offers a
practical mechanism to bridge funding gaps characteristic to the VoD.
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The applicability of alternative revenue streams is particularly evident during the pre-commercialisation
stages, roughly between TRL4 and 6. During these stages, product development may still be underway,
and the main technology might not yet be scalable. However, the expertise and capabilities developed
along the way such as technical knowledge or accumulated industry data provide opportunities for
generating revenue.

The strategic value of alternative revenue streams also lies in their role in reducing perceived investment
risk. By generating positive cash flow early, startups can signal their viability and operational efficiency.
This in turn demonstrates a capacity for sustaining the business without the use of external funding.
This capability can enhance the confidence of potential investors, making it easier to attract venture
capital when needed. While these alternative revenue activities may not necessarily represent long-
term solutions, they can fulfil an essential role by providing the startup with the financial breathing space
needed through critical stages.

However, there are limitations to the scalability and sustainability of alternative revenue streams. These
activities are often supplementary and might not contribute significantly to long-term growth or prof-
itability. For instance, consulting or producing small product batches may help generate cash flow, but
they could also divert attention and resources away from the core business. Thus, employing such
strategies could delay commercialisation. The balance between sustaining the business in the short
term and focusing on long-term product development is a nuanced challenge, which requires careful
assessment.

Furthermore, the success of leveraging alternative revenue streams depends largely on the nature
of the startup’s innovation. Not all startups may possess products or services that can be monetised
easily before full development. There may be significant variation depending on the specific sector or
technology within cleantech. Nevertheless, as highlighted by the stakeholder in the study, alternative
revenue streams could help navigate financial constraints, potentially reducing their dependence on
other, often more restrictive, forms of funding.

Bootstrapping

Bootstrapping emerged as a critical approach for cleantech ventures to extend their financial runway
and manage limited resources effectively. It is an accessible strategy applicable to almost all startups.
By minimising operational costs, startups extend financial runways and maximise the use of the avail-
able financial resources. Key bootstrapping methods include limiting personnel expenses by relying
on part-time employees, interns, and founders taking reduced salaries; re-using hardware; renting fa-
cilities instead of buying; and fabricating machinery in-house. These actions significantly help reduce
operational expenses, as demonstrated by several startups in the study.

Bootstrapping is highly accessible, making it an attractive option for startups, regardless of their devel-
opment stage or sector. This broad applicability enhances its value as a low-threshold strategy that
can be adopted without requiring external funding, similar to alternative revenue streams. However,
bootstrapping is not without limitations. Founders investing personal funds may face financial risks
and may not have the financial resources to do so. Furthermore, relying on in-house solutions, as
highlighted by Startup 06, requires careful judgment to ensure that the cost-saving measures do not
hinder progress or result in inefficient use of time and resources. Moreover, while bootstrapping can
effectively cut down costs, it is not a substitute for significant external funding. The savings achieved
through bootstrapping are often limited in scale and cannot replace the larger sums typically needed
for scaling and commercial growth.

Nevertheless, bootstrapping complements other financial strategies such as alternative revenue streams
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and non-dilutive funding. By implementing accessible cost-management strategies, cleantech startups
can extend their runway while seeking more substantial funding.

Investor Engagement

Investor engagement is an essential domain for cleantech startups to address to increase their chances
of securing private investment. Engaging with investors involves several approaches, including target-
ing value-based investors, gathering feedback from investors, and focusing on effective communication.
Each of these strategies contributes to enhancing the funding application of cleantech ventures.

One key approach within investor engagement is to "Find Your Tribe,” which refers to seeking value-
based investors whose interests align with the startup’s mission beyond financial returns. This strategy
is essential for cleantech startups because investments in cleantech solutions often do not offer a
quick and easy return. Unlike other sectors such as IT which can provide less risky and faster returns,
cleantech ventures typically require longer development times and have higher capital needs, making
them riskier. Unlike traditional investors, who are primarily driven by financial returns, value-based
investors are more likely to prioritise the environmental and societal impact of their investments. By
targeting these like-minded investors, startups can create more long-term partnerships that enhance
commitment during difficult times. This alignment with the values and goals of potential investors leads
to greater agreement on the startup’s mission, which in turn increases the likelihood of securing their
financial support. Moreover, when startups approach these investors but fail to secure funding, they
often receive valuable feedback. Moreover, in general by actively seeking and applying investor feed-
back, startups can refine their value proposition, product development, and business model. In this
manner, startups can improve their overall alignment with market and investor expectations. As illus-
trated by Startup 06, even when facing initial rejections, understanding what investors require allows
startups to make strategic adjustments to improve their chances of securing investment later. Getting
regular feedback from investors helps startups to continuously adjust and align with market demands.
Ultimately, this strategy reduces perceived risks and makes their ventures more attractive to investors.
The engagement with investors is therefore not just about acquiring funding but also about enhancing
the overall business proposition through external validation and insights.

5.2.2. De-Risking & Sustainable Growth

This section focuses on the strategies employed by cleantech startups to ensure sustainable growth and
mitigate the various risks inherent to their ventures. These strategies go beyond bridging immediate
funding gaps and are designed to strengthen the startups’ market position, validate their technology,
and establish credibility in order to attract long-term investment and successfully commercialise their
innovations. The following subsections explore different approaches used by startups to achieve these
goals.

Market

The market-focused strategies discussed in this section highlight strategies adopted by cleantech star-
tups to strengthen their market position and mitigate related risks. These strategies are not only vital for
demonstrating the technology’s potential but also play a crucial role in enhancing investor confidence
by validating market demand and showcasing tangible progress. The combined use of deployment-
led innovation, customer discovery, market demand signals, strategic partnerships, semi-commercial
deployment, early commercialisation, and recognition initiatives provides a multi-faceted approach to
reducing market risks.

Deployment-Led Innovation
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Deployment-led innovation is instrumental in demonstrating technological scalability and operational
reliability throughout the entire development. This approach involves building in proof points where the
technology is validated at different scales and environments. This staged progression allows startups
to demonstrate tangible progress at each level, thereby addressing investor concerns about the viability
of the technologies. By showcasing that the technology works in progressively challenging conditions,
startups such as Startup 02 can provide concrete evidence of their progress, ultimately reducing per-
ceived risks. By validating the technology in increasingly realistic environments, startups can gradually
establish credibility in the market, which supports both investor engagement and customer interest.

However, this strategy comes with different resource requirements and benefits at each stage. Early
lab-scale validation typically requires fewer resources and is useful for initial proof of concept, but it
may not be sufficient to convince investors about scalability. Controlled external environments require
more resources but offer greater validation, as they simulate real-world conditions without the full com-
plexity. Finally, large-scale deployments require substantial resources but provide the most convincing
evidence of scalability and market readiness. The challenge, therefore, lies in balancing the costs and
efforts associated with each stage with the benefits of reducing risk, building credibility, and setting a
solid foundation for future growth.

Customer Discovery

Customer discovery focuses on achieving a strong product-market fit by engaging consistently with
potential customers and key stakeholders. By continuously interacting with the market, startups ensure
that their product development is closely aligned with actual customer needs. This helps to avoid the
risk of building solutions that lack real demand. This iterative feedback process enables startups to
adapt and refine their product-market fit, which makes them more attractive to customers.

When investors see that a startup is actively validating its product with end clients and responding to
feedback, it signals a proactive approach to understanding market needs and mitigating risks. This
market responsiveness provides a solid foundation for commercialisation, ensuring that the product is
well-positioned to meet the expectations and demands of its target market.

However, the success of customer discovery relies heavily on the startup’s ability to effectively identify,
engage, and learn from relevant customers. This capability is strongly influenced by the quality and
composition of the team. In particular, the presence of individuals with the skills to build relationships,
communicate effectively, and understand market needs is vital. A well-rounded team that combines
technical and commercial expertise is crucial for good customer engagement.

Market Demand Signals

Market demand signals, such as LOls and off-take agreements, add to validating market interest and re-
ducing investor risks. These commitments provide evidence of customer demand, reassuring investors
of future revenue potential even before full commercialisation. By demonstrating interest, startups re-
duce doubt concerning market demand.

The effectiveness of market demand signals lies in their ability to validate the business model. For
instance, LOIs and off-take agreements provide a promise of future sales, which serves as evidence
of customer commitment and interest. By demonstrating that customers are willing to commit, startups
show that their technology is not only viable but also demanded in the market. This is particularly
valuable in the cleantech space, where uncertainty around market adoption can pose significant risks.
The use of such strategies by prominent companies such as H2 Green Steel and Northvolt underscores
the potential of these strategies.
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However, it is important to consider that securing these types of agreements is often more feasible for
startups that have already achieved some degree of technology validation. For early-stage startups
without an established track record, it can be difficult to convince customers to commit to such agree-
ments. Therefore, this strategy tends to be more applicable once a startup has demonstrated tangible
progress, such as through successful pilot projects or deployment-led innovation.
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Strategic Partnerships

Strategic partnerships play a crucial role in the development and scaling of cleantech startups. These
partnerships can take several forms, such as strategic alliances, joint ventures, or collaborations with
research institutes and universities. The applicability of these partnerships generally becomes more
pronounced in the later stages of product development when startups are nearing commercialisation.
However, these partnerships can apply to earlier phases as well under the right circumstances.

Strategic alliances, for example, can offer significant advantages to startups still in the development
stage. By communicating clearly that their technology is under development and by aligning their
offering with market needs startups can demonstrate market interest and generate revenue even before
their product is fully completed. Startup 05 effectively leveraged a strategic alliance by focusing on
its green applications within the construction industry, gaining early credibility and support to further
develop their technology. This approach highlights that strategic alliances can bridge the gap between
development and market readiness. This allows the startups to begin commercialisation earlier than
would typically be possible.

Joint ventures, on the other hand, are more suitable when startups are advancing towards scaling
and commercialisation. These partnerships enable cleantech startups to enter diverse markets, gain
financial backing, and validate their technology in different environments. Startup 07, for example,
used joint ventures to demonstrate the potential of their technology in various international markets,
thus establishing themselves as a serious industry player. This global proof of concept significantly
mitigated market risk, enhancing the startup’s appeal to both investors and future customers.

Partnerships with research institutions and universities offer further benefits, particularly in terms of
accessing innovation, skilled talent, and shared facilities. Such collaborations have high applicabil-
ity across most stages from early-stage research and pilot projects to scaling and commercialisation.
These partnerships accelerate technology development while reducing associated costs. Financial
and operational support is offered that de-risks the startup and positions it more favourably for future
investment.

Semi-Commercial Deployment

Semi-commercial deployment is a strategy aimed at bridging the gap between technology validation
and full-scale commercialisation. By deploying the technology at a reduced scale but under real-world
conditions, Startup 02 established a track record of operational viability and revenue generation. This
strategy allows startups to demonstrate their ability to generate income while covering operational ex-
penses (OPEX). Such an approach is particularly advantageous for securing investor confidence, as
it offers concrete evidence of the product’s ability to perform under actual market conditions, thereby
reducing perceived risks.

This strategy is most applicable in the later stages of development, when the technology can be tested in
real-world conditions. However, while the primary aim of semi-commercial deployment is to build a track
record and demonstrate technology viability, the revenue generated also contributes to maintaining
operations and decreases investors’ reluctance. So, this strategy contributes both to de-risking and
securing funding.

However, semi-commercial deployment also has its downsides. It requires significant resources and
investment to establish the infrastructure needed for even a reduced-scale deployment. This can be
a financial burden for startups that are already resource-constrained. Moreover, the outcome of the
deployment can also be negative resulting in further financial constraints.
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Early Commercialisation

Early commercialisation, as demonstrated by Startup 07, involves bypassing traditional corporate cus-
tomers to directly target individual consumers. This allows the startup to begin generating revenue
and demonstrate market demand sooner. By selling directly to early adopters, the startup can create
a strong customer base and validate market demand without having to secure partnerships with corpo-
rate entities. As these entities may be conservative and therefore hesitant to adopt new technologies.
This approach helps startups to enter the market and provide valuable cash flow to further scale the
technology.

Similar to semi-commercial deployment, early commercialisation is most suitable for startups in their
later stages of development when the product is market-ready and capable of delivering immediate
value to users. This strategy not only helps to secure financial resources in the short term but also builds
essential market traction and validates the startup’s value proposition. Although these strategies are
only applicable when most significant technological risks are mitigated, they are useful for establishing
credibility, generating income, and establishing a market presence.

Leveraging Recognition Initiatives

Leveraging recognition initiatives, such as accelerators, awards, and competitions, serves as a low-
budget and highly accessible strategy for cleantech startups to enhance their credibility and visibility
in the market. By participating in these initiatives, startups demonstrate their active involvement in the
innovation ecosystem, which can lead to being noticed by relevant parties such as investors. This en-
gagement also provides valuable opportunities for networking, learning, and refining business models.
All benefits contribute to a better market and investment position.

This strategy’s strength lies in its broad applicability across all stages of a startup’s journey. Whether
in the early stages of idea development or during the more advanced phases of scaling, startups can
use recognition initiatives to showcase their potential to stakeholders. For example, as highlighted by
Startup 06, participating in accelerators and applying for awards helped them gain “official traction,”
which contributed to attracting investors and enhancing their market presence.

However, while leveraging recognition initiatives is an accessible and cost-effective strategy, the extent
to which actual credibility and investors’ attraction is established remains a question. While awards and
accelerator participation can provide external validation, these forms of recognition alone might not be
sufficient to overcome the significant risks perceived by investors, especially in the cleantech space
where long development cycles and high capital requirements are involved. While these initiatives may
draw interest from various stakeholders, the key aspects of the startup remain unchanged. Therefore,
while such initiatives can enhance visibility, they are often most effective when used in combination
with other more substantive de-risking strategies.

Technology

Building consortia to boost technological development represents a strategic approach focused primar-
ily on reducing technological risks. However, even though such risks were not a dominant concern
among startups at the stages observed in the interviews, Startup 02 made use of consortia. These
consortia, particularly with large corporations, enabled it to secure larger-sized grants and facilitate fur-
ther technological development. This approach helped to refine the startup’s technology in a real-world
setting by reducing uncertainties and ultimately de-risking the venture. By advancing its technology sig-
nificantly through these consortia, the startup was able to validate its progress, thus increasing investor
confidence and market viability.

Beyond addressing technological risk, building consortia brings other significant benefits to the startup.
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This strategy enhances its market position by enhancing the startup’s credibility through collaboration
with well-established corporations. The involvement of large partners not only ensures financial support
in the form of larger-sized grants but also provides access to resources, expertise, and testing environ-
ments that would otherwise be inaccessible. As a result, this strategy contributes to broader business
goals, such as securing further funding, improving market readiness, and demonstrating commercial
viability.

However, the success of this strategy heavily relies on the startup’s existing network resulting from the
team. This highlights the importance of having a well-rounded team capable of establishing industry
connections. In this way, this strategy demonstrates how technological development is deeply linked
to financial and market considerations, and the team’s strength and capabilities. This reinforces the
notion that a well-rounded team plays a crucial role in the successful implementation of such strategies.

Team

The formation of a well-rounded and experienced team from the early stages is a critical strategy for
cleantech startups. Instead of trying to build a capable team over time, having a strong foundation
at the start mitigates many risks related to technological development and market fit. A well-rounded
team, with both technical and commercial expertise, helps align innovation with market needs and
improve investment applications. However, assembling such a team early on can be challenging due to
limited resources and competition for skilled talent, making it difficult for startups to attract experienced
professionals without offering significant incentives, especially very early on.

In addition to starting with a solid core team, startups must also expand their workforce as they grow.
Strategies such as hiring part-time staff, interns, and leveraging incubator support are instrumental in
keeping operational costs low while attracting the necessary talent. However, relying on part-time staff
or interns may lead to a lack of continuity and commitment, and the limited experience of interns might
slow down progress in critical areas.

A well-rounded team can also provide significant benefits beyond internal capabilities. A diverse and ex-
perienced team often has an extensive network, which can open up additional investment opportunities,
such as attracting angel investors or wealthy individuals. Furthermore, these connections can facilitate
the establishment of consortia and strategic partnerships, which are crucial for accessing resources,
securing grants, and advancing technological development.

Adding diverse talent to the team also enhances the startup’s ability to communicate and engage effec-
tively with customers and investors. Team members with different skills and backgrounds can better
address the various needs and concerns of stakeholders, making it easier to align the product with
market demands and articulate the value proposition clearly to potential investors, thereby improving
the startup’s chances of securing funding.

Retention is another critical element, especially given the long development timelines and delayed
profitability typical of cleantech ventures. Startups often offer ownership options or shares to align the
success of the employees with the company. This sense of ownership helps retain key talent, despite
the inherent risks and uncertainties in the cleantech sector. Nonetheless, offering equity as a retention
strategy can dilute the founders’ ownership over time, and the delayed realisation of value from stock
options may not always be enough to keep key employees motivated through extended periods of
uncertainty.

By prioritising building a strong team early, using cost-effective hiring practices, and aligning incen-
tives with long-term company goals, cleantech startups are better positioned to navigate challenges,
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attract investment, and achieve sustainable growth. However, forming and growing a well-rounded
team remains very challenging, especially due to the scarcity of skilled people.

5.3. Limitations

This study has several limitations that must be considered when interpreting the findings. First, the
sample size is relatively small, comprising eight cleantech startups and four investment stakeholders.
This limited sample size restricts the generalisability of the findings, particularly across different sectors
or developmental stages within the cleantech ecosystem. The study’s focus on a specific group of Eu-
ropean cleantech startups further narrows its applicability, potentially overlooking diverse experiences
and practices in other regions and markets.

Second, the research relies on a qualitative methodology, which provides in-depth insights but may
introduce potential biases in data collection and interpretation. The interview-based approach may be
subject to social desirability bias, where respondents present themselves or their startups in a more
favourable light, especially when asked about barriers such as fundraising and risk-mitigating chal-
lenges. Moreover, the qualitative approach might reflect the researcher’s biases during data coding
and interpretation. While efforts were made to mitigate these biases through data triangulation and
iterative coding, the qualitative nature inherently limits the objectivity and reproducibility of the findings.

Third, the study provides a snapshot of strategies employed by cleantech startups at a specific point
in time, without considering how these strategies may evolve as market conditions, regulatory frame-
works, and funding environments change. This temporal limitation restricts the findings’ relevance for
understanding longer-term trends and the dynamic nature of the cleantech sector. Moreover, it can
be seen that the identification of certain barriers and strategies is strongly related to the current stage
startups find themselves in. Other barriers and therefore, strategies are less or more relevant in the
different stages of technology development.

Fourth, the study primarily captures the perspectives of startups and investment stakeholders, with lim-
ited input from other key stakeholders such as government agencies, regulatory bodies, or customers.
This narrow focus may overlook important factors that influence strategy formulation, including policy
changes, customer behaviour, and broader ecosystem dynamics. To mitigate this limitation, an green
tech initiative stakeholder is added to the investment stakeholders to provide additional insights from a
different perspective.

Lastly, the research does not account for external factors such as economic conditions, geopolitical
dynamics, or technological advancements that could significantly impact the strategies employed by
cleantech startups. These factors could serve as important moderators that influence the effectiveness
of various strategies but were not specifically addressed within the scope of this study. For example, the
recent COVID crisis has had a significant impact on the startup ecosystem in general, more specifically
on the cleantech ecosystem.

5.4. Recommendations

To build on the findings of this study, future research should aim to address its limitations and provide
targeted insights for different stakeholder groups, specifically cleantech startups, investors, policymak-
ers, and other relevant stakeholders.

Future research should expand the sample size to include a more diverse range of cleantech startups
across different European countries and stages of development. This would enhance the generalis-
ability of the findings, allowing startups to understand various strategies that can be employed under
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different conditions. For investors, a larger sample could provide insights into the variability in risk pro-
files and the investment opportunities present across the cleantech sector, helping them make more
informed decisions about supporting startups.

Conducting longitudinal studies is recommended to examine how startup strategies evolve over time
in response to changes in market dynamics, regulatory frameworks, and funding environments. This
would help startups understand the adaptability and long-term effectiveness of their strategies. In-
vestors would benefit from insights into how startups can adapt to long-term challenges, which could
influence their decisions on which ventures to support. Additionally, this type of research would help
policymakers understand the impact of their regulations on startups, allowing for the development of
more effective support measures. The importance of a possible longitudinal study is underlined by the
differing focuses of the startups at different stages.

Future research should include a wider range of stakeholders, such as policymakers, regulatory bodies,
and customers, to develop a holistic understanding of the cleantech ecosystem. For startups, under-
standing the perspectives of these stakeholders will provide insights into how their strategies need to
align with regulatory and market needs. For policymakers, this research would highlight the specific
challenges startups face and inform more effective regulatory support, such as targeted incentives and
funding mechanisms to help startups navigate barriers such as the VoD. Thus, by including more stake-
holders, a better understanding can be created from both sides. In that manner, strategic approaches
can be tailored better according other stakeholders in the ecosystem.

Given that this study lays the groundwork for understanding strategic responses by cleantech startups,
the next step should involve conducting a study that quantifies the success of various strategies. Such
a study could provide startups with clear, data-driven guidance on which strategies are most effective
for overcoming barriers in the VoD. For investors, a structured framework would help evaluate the po-
tential of cleantech startups and make informed decisions when considering funding opportunities. This
practical, evidence-based guidance would aim to contribute to academic literature as well as provide
actionable insights for the cleantech community.

By addressing these targeted recommendations, future research can provide valuable, stakeholder-
specific insights into how cleantech startups can overcome barriers and achieve sustainable growth.



Conclusion

This chapter draws a final conclusion from the research presented in this paper. It defines the timeline
of the Valley of Death as identified by the cleantech startups. Furthermore, the nuances and differences
between the barriers as perceived by the startups and described by the literature are concluded. Lastly,
it identifies key strategies discussed by cleantech startups and investment stakeholders. All three
conclusions are used to answer the sub-questions and eventually the main research question.

6.1. Timeline & Barriers

To address the sub-question, this section integrates insights from both cleantech startups and invest-
ment stakeholders to identify the critical stage at which barriers characteristic to the Valley of Death
occur. Consequently, the relevant nuances and differences concerning the barriers are presented. The
relevant sub-question is presented below:

Sub-Question 1

At what stages does the Valley of Death occur for European cleantech startups, and what barri-
ers do they encounter?

6.1.1. Timeline

Based on the analysis presented, it can be concluded that the timeline of the Valley of Death for clean-
tech startups differs from what is typically described in the literature, with the onset occurring later.
This delay can be attributed to the wider availability of grants and strong government support, which
are unique to the cleantech sector. This sets cleantech ventures apart from deeptech as a whole, where
challenges often arise earlier (around TRL2-3) due to limited funding availability (Romme et al., 2023).

Moreover, the timeline of the Valley of Death is highly specific to the sector, field, and even the type of
technology being developed. However, for the cleantech sector specifically, there is a general trend
that the Valley of Death starts around TRL4-5 and ends around TRLS, as startups move towards com-
mercialisation, generate revenue, and gain financial independence, thereby overcoming the significant
barriers that initially defined the Valley of Death.

64
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6.1.2. Barriers

Based on the analysis in this section, it can be concluded that there is a general consensus between the
interviewees and the literature regarding the key barriers faced by cleantech startups during the Valley
of Death. Barriers such as high capital intensity, long development times, government dependence,
market resistance, team building challenges, investor reluctance, and funding gap are consistently
identified as critical challenges by both the literature and the interviewees. These barriers collectively
create a high-risk environment for cleantech ventures, hindering their ability to secure the necessary
funding for scaling and commercialisation.

However, a notable difference from the literature is the reduced emphasis on technological risk by most
of the interviewees. While the literature often highlights technological risk as a major challenge in the
early stages of cleantech development, the interviewed startups, most of which have reached stages
beyond TRL5, did not consider it a significant barrier. This suggests that once cleantech startups have
progressed past initial technical validations, the emphasis shifts towards overcoming market, financial,
and team-related challenges.

Another key difference is the greater emphasis on product-market fit as a significant barrier. Both
startups and investment stakeholders highlighted difficulties in aligning technologies with market needs,
which often resulted in severe challenges in securing customers and investment. This focus on product-
market fit contrasts with the literature, which tends to emphasise technological, financial, and market
barriers without explicitly considering the challenge of aligning innovation with customer needs.

Additionally, the importance of team-related barriers was emphasised in a more nuanced way compared
to the literature. The interviews assigned a more equal importance to the team compared to other
barriers. Moreover, they not only illustrated the difficulty in assembling a well-rounded team from the
start but also the challenges of scaling the team in line with the startup’s growth. This included both
talent acquisition and retention issues. Moreover, the interviews highlighted the impact of the scarcity
of skilled people on growing their teams properly, which is not explicitly discussed in the literature.

The dependence on government support emerged as another nuanced insight. While the literature
acknowledges this dependency, the interviews revealed more practical challenges, such as the limi-
tations and constraints of grant funding and biases in grant allocation. This reflects a more complex
relationship between startups and government support than what is typically discussed in the literature.

Overall, while there is broad alignment between the literature and the interview findings regarding the
types of barriers faced by cleantech startups, the differences lie in the emphasis on product-market
fit, the reduced concern for technological risk in later stages, and the nuanced understanding of team
building and government dependence challenges. However, it must be noted that the literature creates
a well-informed overview of the barriers cleantech startups encounter.

6.2. Strategies

To conclude, the strategies employed by European cleantech startups to overcome the barriers of the
Valley of Death can be understood through the two sub-questions which address strategies concerning
the immediate financial constraints and de-risking the ventures.

6.2.1. Bridging Funding Gap

To overcome the barriers of the Valley of Death, European cleantech startups must address the imme-
diate financial constraints that hinder their progress. This section explores the various strategies these
startups employ to secure the funding needed during critical phases of development. The relevant
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sub-question is presented below:

Sub-Question 2

What strategies do European cleantech startups employ to address immediate financial con-
straints during the Valley of Death?

In terms of addressing immediate financial constraints, cleantech startups employ several approaches
to bridge the funding gap that emerges during the Valley of Death. Non-dilutive funding, such as grants,
serves as a critical source of early and intermediate-stage capital, allowing startups to retain ownership
while advancing through the stages of development. However, as startups progress, these funding
sources become increasingly competitive, necessitating the use of blended financing. The combination
of grants and private venture capital are employed to meet growing financial needs and maximise
the use of each funding source. Additionally, alternative revenue streams are leveraged to achieve
some degree of financial independence during development. By monetising existing expertise and
practices, startups can generate revenue to cover operational expenses. Bootstrapping is also a key
method for reducing operational costs, through actions such as relying on part-time employees, using
in-house fabrication, or renting facilities. This helps startups extend their financial runway without the
immediate need for external capital. Lastly, investor engagement by targeting value-based investors,
gathering feedback, and refining communication strategies plays an essential role in improving funding
applications and reducing perceived risks.

6.2.2. Bridging Funding Gap

Managing the inherent risks of cleantech ventures is essential for startups to overcome the challenges
of the Valley of Death. This section highlights the various strategies European cleantech startups
employ to mitigate risks and establish a solid foundation for growth.

Sub-Question 3

What strategies do European cleantech startups use to manage the inherent risks of their ven-
tures?

To manage the inherent risks of their ventures, cleantech startups adopt strategies that demonstrate
the viability of their technology, strengthen their market position, and build credibility. Deployment-led
innovation is utilised to validate the technology at various scales and environments, which helps es-
tablish proof points and build investor confidence. Customer discovery and engaging with potential
customers ensure that the technology is closely aligned with market needs, reducing the risk of poor
product-market fit. Market demand signals, such as letters of intent and off-take agreements, provide
evidence of customer demand, reassuring investors of future revenue potential. Strategic partnerships
and consortia-building with established companies or research institutions are used to access financial
support, resources, and expertise that facilitate technological development and increase credibility. In
later stages, semi-commercial deployment and early commercialisation are used to validate the technol-
ogy under real-world conditions and generate revenue, further reducing perceived risks. Recognition
initiatives, such as accelerators and awards, are also used to build credibility and visibility, which helps
attract investor interest.



6.3. Final Conclusion 67

6.3. Final Conclusion
To conclude the research, the main research question is answered and presented below:

Research Question

What strategies do European cleantech startups implement to overcome the barriers encoun-
tered in the Valley of Death?

To overcome the barriers encountered in the Valley of Death, European cleantech startups implement
a combination of strategies that address both immediate financial constraints and the inherent risks
associated with their ventures. These strategies are most effective when integrated, as they provide
both short-term solutions and long-term stability.

The key strategies identified include non-dilutive funding, blended financing, alternative revenue streams,
bootstrapping, investor engagement, deployment-led innovation, customer discovery, market demand

signals, strategic partnerships, consortia-building, semi-commercial deployment, and early commercial-
isation. Non-dilutive funding, blended financing, alternative revenue streams, and bootstrapping help

bridge funding gaps while retaining ownership and extending the financial runway. Investor engage-
ment improves funding applications and reduces perceived risks. To manage inherent risks, strate-
gies such as deployment-led innovation, customer discovery, market demand signals, and strategic

partnerships establish credibility, validate technology, and demonstrate market fit, ultimately enhanc-
ing investor confidence. By combining these approaches, cleantech startups can effectively navigate

financial, technological, and market challenges, positioning themselves for sustainable growth and suc-
cessful commercialisation.

Upon reflection, the conclusion that the strategy for cleantech startups to overcome the Valley of Death
revolves around attracting more capital and generating early revenue streams is not a new or surprising
result. This approach has been well-documented in existing literature across various industries, indi-
cating that the strategies employed by cleantech startups align with broader entrepreneurial practices
for bridging funding gaps and managing development risks (Casson & Nisar, 2007; Gbadegeshin et al.,
2022; Perry et al., 2011; Rudolf, 2019).

While the focus of this study was on cleantech startups, the findings suggest that there may be no
significant difference between cleantech startups and those in other industries in terms of bridging the
Valley of Death for the majority of the strategies. Many of the strategies identified, such as bootstrap-
ping, engaging with investors, and strategic partnerships, are commonly recommended across sectors
(Casson & Nisar, 2007; Gbadegeshin et al., 2022; Perry et al., 2011; Rudolf, 2019). Studies such as
those by Gaddy et al. (2017) and Polzin (2017) also emphasise the importance of early revenue gen-
eration and strategic financial management to navigate critical developmental stages, which resonates
with the findings here.

However, it is important to consider whether there may still be unique aspects to cleantech startups.
Factors such as the specific role of government support could set these ventures apart from other
sectors. The heavy reliance on government grants and the specific market and regulatory dynamics of
cleantech suggest there might be more nuanced differences that influence how these startups navigate
the Valley of Death compared to startups in other industries. One unique aspect of cleantech startups
is the extent to which they widely leverage non-dilutive funding in the form of grants, often until very
late stages or even throughout the entire development phases. While other sectors also leverage
grants, cleantech ventures seem to enjoy a wider availability of grants due to their nature of addressing
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alarming problems such as the climate crisis and sustainability.

In conclusion, while the strategies employed by cleantech startups to overcome the Valley of Death
broadly align with general entrepreneurial practices, the specific context of cleantech does present
additional nuances. The heavy reliance on government support, often in the form of non-dilutive fund-
ing, can be attributed to the fact that these startups address climate change and sustainability, which
sets cleantech startups apart from other sectors. Understanding these unique aspects could provide
valuable insights for policymakers, investors, and startup founders in effectively supporting cleantech
ventures on their path to commercialisation and sustainable growth.
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Methodology

B.1. Interview Script

Interview Guide

1. Introduction

Thank you for taking the time to speak with me today. We will be discussing the timeline, challenges, and
strategies that European cleantech startups employ to navigate the Valley of Death and overcome unique
barriers in the cleantech sector. The goal of this research is to better understand the specific challenges
and strategies cleantech startups are using to achieve market viability.

Before we begin the recording: | have sent you the consent form. Do you have any questions about it?
Did you have the opportunity to sign the form?

I am now starting the recording. [START] The recording has started. Could you please confirm once more
that you agree to the informed consent form and to being recorded?

If yes:

To Startups: Can you please introduce your role and responsibilities at [Company Name], and provide an
overview of your company’s technology and in which development stage you currently are?

To Investment Stakeholders: Can you please introduce your role and responsibilities at [Company
Name], and provide an overview of your company’s investment focus in terms of the industry sector, in-
vestment stage, and geographical location?

2. Timeline

To Startups: From your perspective as a startup, at what stage in your development process do you
encounter the Valley of Death?

To Investment Stakeholders: From your perspective as an investor, at what stage do you see Cleantech
startups typically encountering the Valley of Death?

3. Barriers

To Startups: Could you please explain the barriers you faced as an entrepreneur while traversing the
Valley of Death?

To Investment Stakeholders: Could you please explain the barriers you have observed Cleantech star-
tups facing while traversing the Valley of Death from an investment perspective?

4. Strategies

To Startups: Could you describe the strategies your company has implemented to overcome the barriers
encountered in the Valley of Death?

To Investment Stakeholders: What strategies have you observed Cleantech startups using to overcome
the barriers in the Valley of Death?

5. Conclusion

Thank you for sharing your insights and experiences about the Valley of Death. Last question: Is there
anything else you would like to share about your experience in or with the Valley of Death?
[RECORDING STOP] Thank you again and have a great day.




%
5. ARG fsgpsent TUDelft &

Dear Participant,

You are being invited to participate in a research study titled "Navigating the Valley of
Death: Strategies and Barriers for European Cleantech Startups". This study is being
conducted by Rex Vroon as part of the Master Thesis project in the TPM faculty of TU Delft.

Purpose

The purpose of this research study is to understand the barriers faced by European
cleantech startups as they traverse the Valley of Death, and to explore the strategies they
employ to overcome these challenges. By participating in this study, you will contribute
valuable insights into the financial, regulatory, and market obstacles that hinder the progress
of cleantech startups, and the innovative approaches used to navigate these barriers.

Procedure

Your participation will involve an interview lasting approximately 30-45 minutes. During the
interview, we will discuss topics related to the specific financial, regulatory, and market
challenges your startup has encountered, and the strategies you have used to address these
issues. This will help to identify effective methods for overcoming the Valley of Death in the
cleantech sector.

Your input will be aggregated with the input of other members of the cleantech startup and
be presented anonymously in the resulting MSc thesis. The thesis will be made publicly
available upon completion of the project. The name of the company shall not be associated
with or named within the study.

Confidentiality & Data Handling

We recognise the importance of safeguarding your privacy and confidentiality. Any
information you provide during the interview will be treated with strict confidentiality. Your
personal information will not be disclosed, and all data collected will be used solely for this
research study.

The data collected will be securely stored on TU Delft's servers and will only be accessible to
the TU Delft researcher(s) involved in this study. Your data will be stored for a maximum of a
month after the end of the study (October 2024), after which it will be securely deleted.

Participants will be provided with a transcript of their interview for review before any
information is included in the final thesis. This allows participants to identify and request the
removal of any commercially sensitive or personal information they do not wish to be
included.

Voluntary Participation and Withdrawal
Your participation in this study is entirely voluntary, and you have the right to withdraw at
any time without providing a reason. Your decision to participate or withdraw will not result

in any negative consequences.
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Please tick the appropriate boxes

Yes

No

| have read and understood the information above, or it has been read to me. | have
been able to ask questions about the study and my questions have been answered to
my satisfaction.

| consent voluntarily to be a participant in this study and understand that | can refuse
to answer questions and | can withdraw from the study at any time, without having
to give a reason.

| understand that | will receive transcript of the interview for review and after review
that it will be made public in the Thesis.

| understand that taking part in the study involves audio-recording and transcription
of the interview for academic analysis purposes. The data will not be shared with
third parties to minimize the risk of data breach.

If you have any questions or concerns about the research study or your participation in it,

please feel free to contact me.

By participating in this study, you indicate your consent to the terms outlined above. If you

agree to participate, please sign and date this form below.

[Participant's Signature] [Date]
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Results

C.1. Timeline & Challenges

C.11. Timeline
The following table presents supporting quotes from startups and investment stakeholders, reinforcing
the general consensus of both groups of interviewees.

Table C.1: Quotes Timeline

Source Quote ‘

Startup 03 "Getting that first early-stage investment is definitely something that slowed
us down, essentially.”

Startup 06 "Grants will limit probably around the seed stage latest because then you
need much more money, and that only comes from private investors.”

Startup 06 ”So finance is getting someone to believe in you, the earlier you are, the
harder it is. That's if you're looking at private investment.”

Startup 08 "The problem with that money slowly running out is that now we have raised

quite a bit of money to develop that product. Then we have spent a lot of
money, while we have not actually made any progress. So, we are now at
a point where we cannot easily attract new money because there is already
a certain valuation.”

Stakeholder 02 | "Generally speaking of the VoD, and in most markets, besides maybe the
US, there’s especially in the deeptech side, there is a huge lack of funding.
It's just a challenge and especially if you look at Europe, especially kind of
as you get later and later, becomes more and more difficult to get funding.”
Stakeholder 04 | "So that’s where personally | see the bigger VoD or where companies strug-
gle to attract funding in those 10 to 60 million equity rounds [around moving
from demo plant to commercial plant].”

This table provides quotes that illustrate alternative perspectives, where some startups and stakehold-
ers experience an earlier or later VoD onset due to sector-specific challenges.
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Table C.2: Quotes Timeline Different Views

Source Quote ‘

Startup 05 "Yes right, that’s true.” [As a response to the question if the construction
market is conservative]

Startup 07 ”If you invent something new in the construction, the chance that you will
succeed is close to 0%. One of the reasons is that the current technologies,
deliver what seems to be expected from the construction.”

Startup 07 "This is how we look at the construction. Give us a roof over our head and
don’t think about anything else. And if you go to those other things such as
green technologies, nobody cares.”

Stakeholder 04 | "If it comes from a university, you usually have a good amount of research

on that done prior within the university. So then you have usually at least a
bench scale. Sometimes if they do it via grants, public-private partnerships
or bigger calls, they might even have a small demo plant. Then the next step
is the demo plant where they have a big vessel that shows that it works at
scale. However, scale is still in air quotes because that's not a commercial
plant.”

C.1.2. Barriers

Additional supporting quotes on the barriers cleantech startups face are presented here. The quotes
are presented per barrier identified from the literature.

Capital Intensity

Below additional supporting quotes regarding the high capital intensity of cleantech ventures can be

found.
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Table C.3: Quotes Capital Intensity

Source Quote ‘

Startup 01 "As a hardware business, you need more capital, more often.”

Startup 03 "Especially when it's hardware then it can get very expensive.”

Startup 04 "The challenge is to start financing that... where you relatively need a lot of
money to get through those different stages.”

Startup 05 "You can already hit the numbers pretty quickly if you want to set up whole
cultivation.”

Startup 06 "Around the seed stage you need much more money.”

Startup 07 ”In deep tech, you will never know how much money you will need. It's
almost impossible to figure out how much money you would really need,
it's always much more than you think. If you think you need 5 million, you
will end up with 25. That’s a huge difference.”

Startup 08 "The development takes a very long time and is very capital intensive.”

Stakeholder 01 | "I saw how painful and inefficient the fundraising process still was for, in
particular, the capital-intensive industries.”

Stakeholder 03 | "You really need sufficient capital and that is also something that is not
always available on the market.”

Stakeholder 04 | "The problem is that you're not just looking at a few million; you might need
tens of millions to build a commercial facility.”

Development Time

The supporting quotes regarding the long development time of cleantech ventures can be found below.

Table C.4: Quotes Development Time

Source Quote ‘
Startup 01 "We spent a lot of time developing the technology, because we have hard-
ware, we spent a lot of time developing the technology.”

Startup 02 "Developing our technology takes time, especially as we need to ensure

everything works seamlessly before scaling up.”

Startup 05 "You have to imagine the moment | put a sample in or put it outside and |
put some water on it and | see if it grows then | am three weeks down the
line before | know if | have done something good or not.”

Startup 06 "Success takes so long in the material sector, even just to install a machine,
it can take a year, so your progress looks really slow at certain points.”

Startup 08 "The development takes a very long time and is very capital intensive.”

Stakeholder 03 | "Especially so when it comes to cleantech startups,... that you're develop-
ing hardware, which takes way longer before that makes money and re-
quires quite some high, capital-intensive investment upfront.”

Stakeholder 04 | "Even though the technology works, it takes time for a commercial-scale
operation to become profitable.”

Government Dependence
The following quotes provide additional supporting evidence of government dependence, showcasing
the reliance on grants and the impact of government policies on cleantech startups.
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Table C.5: Quotes Government Support

Source Quote ‘

Startup 01 "Recently, we received a big grant from the European Union, one of the
European Union umbrella funding schemes.”

Startup 02 "We are looking for an investment of 12 or 15 million. Half of that we still
manage to get from public funds with subsidies.”

Startup 03 ”So now, since we have those two national grants, essentially giving us a
runway of two years, which is very nice for a change.”

Startup 04 "Subsidies worked well for us... We just secured a subsidy of 25 million
euros.”

Startup 08 "We did that [raising funding] through subsidies.”

Stakeholder 01 "They are often dependent on regulation, policy, et cetera, for their pricing.
So, they are going to be more expensive in the near term. How much more
expensive depends on timing and magnitude of certain supportive policies.”

Stakeholder 03 | "I think you see that a lot with impact entrepreneurs that they actually have
some kind of additional barrier to success [dependence on government poli-
cies and subsidies].”

Uncertainty Government Support
The limitations of government support for cleantech startups are presented here, there are divided per
category of the limitations.

An emerging limitation was the small grant size, which was insufficient as startups scaled and required
larger funding to continue their development.

Table C.6: Quotes Grant Size

Source Quote ‘

Startup 01 "We received small grants from 10 to 50k. It was the smaller super teeny-
tiny injections in our capital because as a hardware business, you need
more capital, more often.”

Startup 06 "Grants will limit probably around the seed stage latest because then you
need much bigger money, and that only comes from private investors.”

Startup 08 "We have now run out of subsidies so now it is difficult to find a new bigger
one.”

Despite the availability of larger grants, they were significantly harder to secure due to intense compe-
tition, making it more difficult for startups to obtain significant funding.
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Table C.7: Quotes Competition Grants

Source Quote

Startup 08 The larger the subsidy, the less likely you are to get it, usually. That is not
entirely true, but for the substantial large subsidies, there is often only a
small chance that you will receive it, so that is more difficult, especially if
we find a larger amount.”

Startup 08 You have some major European subsidies. It is not necessarily inherent to
the subsidy, but it is more simply a consequence of, if there is a lot of money,
many people will apply for such a subsidy. So especially for European
subsidies, they are very competitive, because a lot of people apply for them,
within the Netherlands it is a bit more manageable.”

Furthermore, a lack of sustained support was noted, where initial grants did not extend to later stages,
leading to development delays.

Table C.8: Quotes Sustained Grants

Source Quote ‘
Startup 02 "We often saw was: Yes but we have already funded that? No, you funded
step 1 or you funded step 2. | always explain this is our development trajec-
tory. This is the timeline we expect that comes with it. These are the steps
we take and we are now talking about step 1. Well, then you go for a while.
Yes, step 1 was successful and this is step 2.”

Startup 02 "There should be a 'memory’ between the subsidies; having previously re-
ceived a grant and moving to the next step should be a plus.”

The restrictive nature of grants prevented startups from pursuing commercial opportunities or adjusting
their projects as they evolved.

Table C.9: Quotes Restrictive Nature Grants

Startup 03 "The issue there is that it's not as, what should | say, fluid, right? It’s restric-
tive funding. So you have to do certain specific things, and you can’t do
commercial things.”

Startup 06 "And when you write, when you apply for a grant, sometimes you'’re made
to stick to it.”

Startups encountered information asymmetry and biases among evaluators, particularly when dealing
with non-traditional or complex technologies.
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Table C.10: Quotes Information Asymmetry & Biases Grants

Source Quote ‘
Startup 01 "The evaluators are very biased, they are putting in a lot of their personal
views on the technologies. Sometimes they don’t even have the scientific
background enough to understand what is going on and what is being pro-
posed. So, they are perceiving it as a regular, as a bystander on the street,
while | am explaining it to someone who | expect to understand the science,
so that was probably also a mismatch the first time around.”

Startup 02 "Where a major bottleneck lies in grant provision is that both the officials
who have to form an opinion about it and the experts they hire... usually your
dominant way of doing things now... if you come from a round cookie fac-
tory and someone proposes square cookies you can probably find twenty
reasons why square cookies are really stupid.”

Communication with grant providers was often a challenge, as startups struggled to explain their tech-
nologies in ways that aligned with grant expectations and KPIs.

Table C.11: Quotes Communication Grants

Startup 01 "We often struggled to make our complex technology relatable and under-
standable to investors. We had to simplify our message and ensure that it
conveyed the practical benefits and the innovative aspects of our technol-

ogy.
Startup 01 "Each grant body has different KPIs in mind, some are looking for the impact
goals, another is looking at the revenue generation, traction, technology
aspects, or energy efficiency of the technology, and so on.”

Startup 02 "The biggest delaying factor has been that we had a lot of trouble explaining
to the grant provider... We have had to submit a lot of applications two three
four five times. Each time with improvements to actually explain what we
were already explaining.”

Market
The following quotes highlight the market barriers cleantech startups face.
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Table C.12: Quotes Market

Source Quote ‘

Startup 04 "The problem is that many startups are run by scientists who often have a
lot of details and nuances, making it difficult for the layperson to follow.”

Startup 05 "The market is very conservative.”

Stakeholder 02 | "It's actually a lot harder to find something that actually creates value for
people than people think. It's not just sort of like, oh, we found something
that’s technically cool. No, it actually has to do more than that.”

Stakeholder 02 | "Particularly with deep tech... they often start with the solutions and then
try to figure out what problem is connected to that solution.”

Stakeholder 03 | "There is far too little thinking from the customer’s point of view, often if you
really have a purely technology founding team.”

Stakeholder 03 | "You often see that this is checked far too late what does the market want
and is this still competitive, does this still meet the requirements that cus-
tomers actually want, who are my customers anyway, how do they de-
velop.”

Team Building

The following quotes highlight the team building challenges faced by the startups.

Source
Startup 01

Table C.13: Quotes Team Building

Quote

"We struggled to hire technical talent.”

Startup 05

"The real challenge is the enormous shortage of manpower, and trying to
keep up with so many tasks simultaneously.”

Startup 06

"Once you're getting them in, you’re also working with limited resources, so
once people study or spend five, ten years in the industry, you want a certain
level of comfort at some point, so you'’re also taking away that comfort, so
you’re really narrowing down.”

Startup 06

"When you're looking, getting them to come to a situation where you’re living
month by month because it is a startup, you don’t know if this will actually
get to the end is [gets even harder]. It takes a very, very specific type of
individual.”

Startup 06

"Finding the right person is extremely difficult, and then managing to retain
that person [is even more difficult]. So if it's the right person, they usually
stay, but you can’t think it’s the right person, so okay, on paper it looks good,
in the first month it looks good, but by the sixth month, they actually realise,
‘Hey, this is going to be tough’, and that personality, that's when it kicks in,
and | think that’s really hard.”

Startup 08

"Finding good people is always difficult. That's for everyone and that is also
difficult at every stage.”

Startup 08

"You need more people to speed up your development. But development
takes longer so you have less money to hire people.”

Stakeholder 01

"The other point to make is also talent availability, a lot of people want to go
into climate, but | think there’s a scarcity of specific technical skill sets.”
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The following table presents additional supporting quotes for the view of Investment Stakeholder 03
that the lack of a well-rounded team leads to the VoD.

Table C.14: Quotes Team Building as Main Cause

Source Quote ‘

Stakeholder 01 "There’s still not quite enough people with real commercial execution back-
ground that are going into these companies who have the level of ambition,
but also the execution capabilities.”
Stakeholder 03 | "There is far too little thinking from the customer’s point of view, often if you
really have a purely technology founding team.”
Stakeholder 03 | ”In management teams of start-ups, it is just far too little diverse often.”
Stakeholder 03 | "It’'s all the same kind of people who just really like developing technology
or who really like doing marketing, for example, because they’'re good at
that or certain things, but because of that they really have a big blind spot.”
Stakeholder 03 | "A company goes through different phases... after that when you have to
scale up, for example, you have to do some more repetitive things, then you
have to have some more operational people, some more structured people
who, for example, make sure it's all well organised.”
Stakeholder 03 | "So again that has to do with diversity. | think if you come from a family
where people are just, or not just, also entrepreneurial and have field. Then
it's much easier to raise that first pre-seed funding, as it’s called.”
Stakeholder 03 | I think funding, picking up the field, is just | think also difficult if you don’t
have the right network.”

Investor Reluctance
The following table provides additional quotes illustrating the high risk perception leading to investor
reluctance.

Table C.15: Quotes Investor Reluctance

Source Quote ‘
Startup 02 "In Europe, we are completely uncomfortable when a startup comes along
and says, I've already burned 50 million, this is my plan, | want to raise 15
million, do you have 3 million for me. Then you notice that that question is
either bigger than the wallet or too complex. Then they find that the amount
of money you’re asking for doesn’'t match the stage of the technology.”
Startup 03 "You need money to get traction and you need traction to get money.”
Startup 04 "It is primarily the seed round that is difficult, especially in the Netherlands,
but also more broadly in Europe, where they want you to have shown a lot
already. And as | just mentioned, it is relatively capital-intensive. So you
have to be very careful about what you do and don’t do.”

Stakeholder 01 | "More and more investors now are looking at kind of easier later stage more
cash flow profitable deals.”

Stakeholder 04 | "Investors are typically hesitant to commit to these large-scale projects,
leading to a significant bottleneck in the commercialisation process.”
Stakeholder 04 | "The challenge is proving that the facility can generate consistent revenue
before running out of capital.”
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Funding Gap
The following quotes serve as additional support to the funding gap experienced by cleantech startups.

Table C.16: Quotes Funding Gap

Source Quote ‘

Startup 02 "We've already invested a substantial amount, and we still need more to
continue. Investors are hesitant because they want to see clear evidence
of potential returns, and we haven’t been able to show significant profitability

yet.”
Startup 03 "Fundraising is definitely the most tricky part.”
Startup 04 "It is primarily the seed round that is difficult, especially in the Netherlands,

but also more broadly in Europe, where they want you to have shown a lot
already and it is relatively capital-intensive. So, you have to be very careful
about what you do and don’t do.”

Startup 05 "There is a lot to do and with little money, you are forced to do a lot yourself.”
Startup 06 "The biggest challenges are financing.”
Startup 07 "There’s basically no money in deep tech, just no money at all.”

Stakeholder 01 "The fundraising process is still painful and inefficient for, in particular, the
capital-intensive industries.”

Stakeholder 03 | "You really need sufficient capital and that is also something that is not
always available on the market.”

Europe
The following additional quotes highlight the challenges of funding scarcity and market fragmentation
specific to the European cleantech ecosystem.

Table C.17: Quotes Europe

Source Quote ‘
Stakeholder 01 | "The fragmentation of the European ecosystem is an additional challenge.
Language difference and local laws and legislation.”
Stakeholder 02 | "That’'s a challenge of how we get it so that there are more slightly later
stage investors in the deeptech space locally.”

C.2. Strategies
In this section, tables can be found with additional supporting quotes about the strategies. The tables
are divided equally to the 'Results’ chapter.

C.2.1. Bridging Funding Gap

Additional supporting quotes about addressing the funding gap are presented here.

Alternatives
All the additional supporting quotes for the different alternatives for private funding can be found here.

In the table below, additional quotes about non-dilutive funding strategies are presented.
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Startup 01

Table C.18: Quotes Non-Dilutive Funding

"We applied for European funding, we applied for some smaller pro-
grammes. Those were not very big checks from 10 to 50k but still, those
are some equity-free grant sums that you can use to survive through tough
times.”

Startup 03

"So it’s mainly been like bootstrapping, incubator support and national non-
dilutive grants for research.”

Startup 03

"We got to significantly larger grants. So that’s really when we’re a bit ac-
celerating let’s say so hiring like two full-time staff. So now, since we have
those two national grants, essentially giving us a runway of two years, which
is very nice for a change. This kind of reduces a bit of the pressure.”

Startup 04

”In the phase that a startup goes through you start with an idea you check if
it is feasible do lab-scale tests and you can go a long way with the subsidies
that are available.”

Startup 04

"You can get subsidies in every phase. We just secured a subsidy of 25
million euros. That is quite nice and it can be done at any stage.”

Startup 08

"Subsidies are a way to raise money, development subsidies. There are
different pots for this, so to speak, and different phases that we can partici-
pate in.”

Stakeholder 02

"There is also quite a lot of non-dilutive funding out there. Companies ac-
tually can decrease the amount they are raising because they got more
money through non-dilutive means.”

As stated in the text the grant provision has many limitations, the quotes highlighting the strategies
employed by the startups to mitigate those limitations are presented below.
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Table C.19: Quotes Grant Limitations Strategies

Startup 01 "Each grant body has different KPIs in mind, some are looking for the impact
goals, another is looking at the revenue generation, traction, technology
aspects, or energy efficiency of the technology. So, when you apply for
the grant, you have to see through who is behind it, who is, what are the
goals of this particular grant body, what are the goals of this particular grant
programme, how do you formulate your thoughts to show the values of the
grantor.”

Startup 01 "You tailor your wording, proposition, and approach to the project, grants
are typically not for the company in whole, but strictly for a project with
KPIs. You should focus on different aspects of your day-to-day business,
but especially how you can achieve those KPIs and show the grant body
that you are ready to achieve them, you understand what is needed, and
you have the team to do it.”

Startup 01 "We were working with a consultancy firm, because those big grants are not
possible to do with no experience. We paid for a firm to help us navigate
through the entire process.”

Startup 01 "We applied for European funding, while we applied for some smaller pro-
grammes and some awards.”
Startup 02 "Yes, we always did the overlapping applications, so we were always work-

ing on a project that was already funded while we were applying for the next
one. So that way, you build in time so that even if you get three rejections,
you eventually get money at some point.”

Startup 02 "We started adding scientific appendices to prove that it simply isn’'t. You
can calculate that. There are articles about it that have calculated it.”
Startup 03 "For example for us part of the reason why we started in this country was

that kind of competitive landscape we saw that we can get grants relatively
easier than for example if we were in France or something.”

Additional supporting quotes of the strategy of generating alternative, early revenue streams to sustain
startups are presented below.

Table C.20: Quotes Alternative Revenue Streams

Stakeholder 02 | "You can set up this really interesting industry report from all your customer
discoveries, create some report out of that and charge for that report.”
Stakeholder 02 | ”In the meantime, what they can do is actually sell a small batch to make
money just by producing some of these vaccines, for example, and selling
them to various clients.”

Stakeholder 02 | "I think there is an opportunity if companies just do basic consulting, like
we’re going to consult the money we make is going to fund the company.”

One of the strategies to mitigate immediate funding constraints is bootstrapping as seen in the inter-
views. Additional supporting quotes describing this strategy are shown below.
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Table C.21: Quotes Bootstrapping

Startup 02 "So what we are now forced to do is have quite a turnover in the company,
which we are not currently supplementing so that our burn rate goes down.”
Startup 02 "We are looking at whether a part of what we have pre-financed without

subsidies, we have built all the hardware. In the next test, we will use that
hardware again.”

Startup 03 "The incubator is a big support because from there we can get like engi-
neering staff part-time, some facilities that otherwise you know it would be

very expensive.”

Startup 03 "We had only part-time staff besides myself. For example, we had a couple
of interns that were national scheme sponsored, so we didn’t have to pay.”

Startup 05 "We really did gather an army of interns, about six because there are only
two of us.”

Startup 06 “So, for example, some machines, instead of spending 20K, we’ve got them

done internally for 1K, which is saving money.”

The following quotes serve to illustrate the judgement calls when employing bootstrapping strategies.

Table C.22: Quotes Bootstrapping Challenges

Startup 06 "Sometimes that decision can also backfire. So, if it takes you six months
to do it, then you actually lose the burn rates.”
Startup 06 "We did the wrong mistake where we said we're always going to DIY it, and

then we realized we just wasted years in one situation, for example, and
actually had to employ more people just because the machines we were
building weren’t as efficient as what we bought off the shelf.”

Startup 06 "If we can do it so it’'s always having that judgment quality because some-
times DIY can take you in the wrong direction.”
Startup 06 "Bootstrapping comes with a lot of judgment calls as well, where you need

to and where you can’t.”

Investor Engagement
All the additional supporting quotes for investor engagement to increase funding probabilities are found
here.

In the table below, quotes regarding the strategy of engaging with value-based investors are presented.
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Table C.23: Quotes Value-Based Investors

Stakeholder 02 | "Especially, in the beginning, and leading up to the Valley of Death, there
are those types of people if they really are on board with your vision and
what you’re trying to do, | think those are the people that will be more on
board with actually staying on because they want you to succeed.”
Stakeholder 02 | I think a different thing to realise is that a certain element of investment is
dealing with monetary gain. But there are many, many other forms of value.
And people can make investments based on these other forms of value.”

One of the strategies for increasing funding probability is leveraging feedback from investors. Additional
quotes describing this strategy are shown below in the table.

Table C.24: Quotes Investor Feedback

FSource ———quoe

Startup 02 "We are Startup X with an entrepreneur who has done it many times before.
Take a look and especially the conversation we had last week help us to
make the story so that you would find it investment-worthy. It helps us fill in
the missing storylines so that we can actually make ourselves a bit better if
we were to pitch it to you or your colleague or someone in your sector.”
Startup 06 "You need to do a market fit with your investors. So it's approaching the in-
vestor, getting the know if you have to, but understanding why that investor
is telling you no. One, there can be a completely different fit, and that’s not
the investor for you, so don’t waste your time.”

C.2.2. De-Risking and Sustainable Growth
Additional supporting quotes about de-risking and ensuring sustainable growth for cleantech ventures
are found in this section.

Market
All the additional supporting quotes for the strategies regarding the market are presented here.

In table below, additional supporting quotes on deployment-led innovation are presented.



C.2. Strategies

Table C.25: Quotes Deployment-Led Innovation

Source ‘ Quote

Startup 01

“Those doses [of financial injections] were possible only because we
were showing results, we were showing that we were doing experi-
ments.”

Startup 04

“You have to be very strict on execution ensuring that the work you do
is well-supported and done methodically so that you don’t waste time.
Why we succeed is because we consistently show that we meet our
milestones and do what we promise thereby making progress.”

Stakeholder 01

"Then deployment-led innovation. So, scaling, demonstrating real mile-
stones in the real world while you’re continuing to build out the end state
perfect product.”

Additional quotes describing the customer discovery strategy are presented below in the table.

Table C.26: Quotes Customer Discovery

Startup 06

"We’ve sent samples to all the big players in the industry. Everyone has
replied with really positive results already. So to all manufacturers and
chemical partners. As their data is usually better than ours, so we’ll bank
on that as well now.”

Stakeholder 02

"You have to watch the market very closely from the start. And have a
certain view of a feasible business case quickly.”

Stakeholder 02

”If companies could consistently get to speak with over 50 customers then
if let's say all 50 customers will say the same thing a problem will start to
emerge.”

Stakeholder 02

"You'll get 20 of them or 25 of them will start to converge on similar ideas
and that’ll probably give you an insight.”

The table below presents two additional quotes regarding the formation of strategic partnerships.

Table C.27: Quotes Strategic Partnerships

Stakeholder 03 | "They should make smart agreements with industry if possible. With pilots
or with cooperation programmes or joint development programmes.”
Stakeholder 03 | "They should work very well with research institutes or universities to gain

access to smart people and new innovations. Maybe also to be able to
share facilities there, for example. So that it becomes easier to develop
your product or that it is cheaper.”

The quotes below further illustrate an early commercialisation strategy by Startup 07.
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Source

Table C.28: Quotes Early Commercialisation

Quote

Startup 07 "We don’t have partners with big corporations because if we were waiting
for this, we would wait another hundred years. So, we decided to go to
individual clients.”

Startup 07 "Our first client from Amsterdam, he found us somewhere on YouTube and

he’s allergic. So, he took his car and he drove 1,500 kilometres from Ams-
terdam to Warsaw to our office and he said, | was looking for this mineral
natural-based solution because | am allergic. This was our first client from
Amsterdam.”

The table below shows additional supporting quotes on leveraging recognition initiatives.

Source

Table C.29: Quotes Leveraging Recognition Initiatives

Quote

Startup 01 "It was important to show that we are active in acceleration programmes,
community members, that we are listening to the workshops, participating,
taking time to do the homework.”

Startup 07 "We won all the competitions, we won the competition in Poland, in Paris
as well.”

Team

All the additional supporting quotes for the strategies regarding team building can be found here.

Source

Table C.30: Quotes Team

Quote

Startup 06

"It’s that kind of decision [making judgment call on bootstrapping strategies].
And we do have some experience. Again, we had another startup doing that
for a number of years.”

Stakeholder 02

”| think if we actually promote more of these people, especially considering
that there’s fewer and fewer academic jobs available.”

Stakeholder 03

"And then also keep them captivated and bound for the long term. Smart
ways to keep well your culture in your company but also making sure they
are well rewarded.”
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