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Abstract

This thesis examines barriers and enablers of scaling sustainable start-ups in Europe across
regulation, financing, and talent. Building on a structured literature review and 15 semi-
structured interviews with founders, venture capitalists, and sustainable industry experts, it
shows how regulation in form of administrative burdens and policy volatility slow market
adoption, while well-designed policies can create demand niches. Findings also reveal a
persistent funding gap and the need for blended finance mechanisms. Finally, purpose attracts
talent, but retention depends on mission execution and clear people structures. It derives

actionable implications for founders to enable resilient growth during the scaling phase.
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1 Introduction

Start-ups have become crucial actors in Europe’s green transition, particularly sustainability-
oriented ventures that embed environmental and social objectives into their business models
(Hirschfeld 2025). Although these firms carry significant potential to drive decarbonisation and
structural change across energy and mobility sectors, many struggle to overcome the scaling
gap, which is the transition from early-stage experimentation to broad market adoption (Ahmed
2025). Understanding what enables sustainable start-ups to scale, and what barriers inhibit that
process, is therefore essential for strengthening Europe’s capacity to meet its climate and
innovation ambitions. Sustainable start-ups are understood here as ventures that embed
environmental and/or social objectives into their core business model, beyond compliance
(Hockerts and Wiistenhagen 2010).

The initial motivation for this thesis emerged from the case of Enpal, one of Europe’s fastest-
growing green-tech ventures. Founded in 2017, Enpal introduced a no-upfront-cost rental
model for residential solar systems and later expanded into heat pumps and integrated home-
energy services. This business model, combined with strong demand for decentralised
renewable energy solutions, enabled exceptionally rapid growth. In 2023, the company secured
more than €5 billion in financing commitments and pioneered Europe’s first green asset-backed
securitisation for residential solar portfolios (McKinsey & Company 2022; Radke n.d.;
Schmitz-Normann 2022). Enpal also raised more than €200 million in additional growth
funding in 2023, underlining how innovative financing structures can enable rapid scaling in
hardware-based green ventures (Tech Funding News 2023).

At the same time, Enpal’s trajectory surfaced critical tensions and risks associated with rapid
scaling. Media reporting documented customer dissatisfaction, operational backlogs, and
strains within partner networks (Stern 2023). More seriously, investigative reports raised
allegations of precarious working conditions among subcontracted labour, revealing how fast

organisational expansion can challenge internal sustainability, governance practices, and ethical
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standards. These contradictions, rapid green-tech expansion on one hand, and organisational or
social frictions on the other, indicate that scaling extends beyond growth and involves a tension
between external scale enablers and internal organisational sustainability. For more detailed
information on Enpal, please see Appendix A.

Prior research has explored elements of sustainable entrepreneurship, noting that start-ups
dedicated to environmental and social goals are essential for introducing new sustainable
pathways within economies (Lee et al. 2025). Systematic reviews highlight gaps in
understanding external actors and government support in sustainable start-up ecosystems,
suggesting that integrative perspectives on regulatory, financing, and talent barriers remain
underdeveloped. To address this gap, this thesis examines regulatory conditions, financing
structures, and talent attraction in depth by identifying the key barriers and enablers that shape
scaling trajectories for sustainable ventures in Europe.

Empirically, this study draws on 15 semi-structured interviews with founders, investors, and
industry experts across Europe. Using Mayring’s (2000) qualitative content analysis, the
research systematically codes and interprets interview data to identify recurring patterns and
underlying mechanisms reported by practitioners. It then translates these insights into
actionable implications for resilient growth during scaling. The findings show that scaling
barriers for sustainable start-ups are largely structural and arise from the interaction of
regulation, financing, and talent dynamics. In the regulatory domain, administrative complexity
and policy instability emerge as the most significant barriers, slowing market adoption and
increasing uncertainty, while stable and coherent policy frameworks act as key enablers by
creating predictable demand conditions. In financing, the analysis reveals a persistent mismatch
between asset-heavy sustainable business models and traditional venture capital instruments,
leading to liquidity constraints during scaling. Blended financing models and strong credibility
signalling toward investors are identified as central mechanisms for overcoming this gap.

Regarding talent attraction, sustainable start-ups benefit from strong mission alignment and
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purpose-driven motivation, which supports recruitment despite limited financial resources.
However, retention is constrained by organisational capacity and underdeveloped people
structures, often reflected in limited role clarity, inconsistent onboarding, and unclear
ownership of people-related responsibilities. Overall, the research highlights that successful
sustainable scaling requires aligned regulatory stability, suitable financing structures, and

proactive organisational governance.

2 Literature Review Protocol

This thesis employs a literature review protocol to ensure transparency, replicability and the
conceptual rigor in examining how sustainability oriented start-ups scale. The review follows a
structure of inclusion and exclusion criteria, focusing on peer-reviewed and high quality
academic literature, as well as grey literature. Eligible studies examined ventures that comply
with the Triple Bottom Line (TBL) and discussed scaling or growth processes. The searches
were conducted across renowned academic databases, e.g., Elsevier, Google Scholar, SSRN
and Research Gate, using combinations of terms such as “sustainable start-ups”, “green venture
scaling” and “growth barriers”.

A two-stage screening process ensured that quality and consistency was maintained. Titles and
abstracts were first reviewed for eligibility, followed by a full-text assessment. Further, data
extraction captured study characteristics, contexts, methodologies and identified scaling

barriers and enablers. For further insight into the proceedings for the literature review, please

refer to the complete Literature Review Protocol in the Appendix B.

3 Literature Review

The following literature review is structured by clarifying the conceptual foundations of
sustainable start-ups, their scaling pathways and the core structural factors that shape their
growth. Building on this, it synthesises the main barriers and enablers identified in the literature,

before organising these insights around the three core thematic blocks of this thesis: policies
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and regulation, financing and funding, and talent attraction and culture. This structure allows
for a detailed examination of the existing academic discourse on the challenges and enablers

for sustainable start-ups as they scale.

3.1 Conceptual Foundations
The subsequent analysis of barriers and opportunities requires a clear understanding of the
foundational concepts. Therefore, this section defines the key terminology of sustainable start-

ups and explores the specific scaling pathways and growth models relevant to these ventures.

3.1.1 Terminology of Sustainable Start-ups

A sustainable start-up is generally defined as a new venture that embeds social and
environmental objectives alongside financial goals from its inception. Such ventures are often
described as “born-sustainable” for pursuing a triple bottom line, i.e. creating economic, social,
and environmental value, as a core mission (Carle and Rayna 2024; Martins de Souza 2024,
Puglieri, and de Francisco 2024). In the literature, closely related terms such as green start-ups
and social enterprises are sometimes used, but with narrower emphases: green start-ups focus
primarily on ecological innovation, while social enterprises prioritize social value creation. In
contrast, sustainable start-ups explicitly integrate both environmental and social objectives
alongside economic viability from the outset, positioning them as distinct within the broader
family of mission-driven ventures (Hockerts and Wiistenhagen 2010; Tiba, van Rijnsoever, and
Hekkert 2021). For the purpose of this thesis, sustainable start-ups are understood as early-
growth ventures that integrate environmental and social objectives alongside financial viability
as explicit, measurable components of the business model. Ventures that frame sustainability
only as peripheral Corporate Social Responsibility (CSR) activity or post hoc reporting, without
material implications for value creation, product design, or strategic decision-making, are not

treated as sustainable start-ups within this conceptual scope.



Group part

3.1.2  Scaling Pathways and Growth Models in Start-ups

Scaling in start-ups refers to the deliberate process of increasing reach, output, or impact
through efficient resource leverage, typically by replicating a validated model or expanding
operations without proportional increases in cost (Palmié et al. 2023). It implies not just growth,
but efficient and systematized growth, where outputs such as revenue or customer reach
increase faster than inputs like labor or capital.

For start-ups rooted in the TBL, integrating economic, environmental, and social objectives,
scaling is understood as amplifying mission-aligned impact while achieving operational
growth. The goal is not merely to become larger or more profitable, but to extend the venture’s
ability to deliver sustainable value across all three dimensions in tandem (Hultberg and Pal
2023). In contrast to conventional scaling logics that prioritize rapid financial expansion and
efficiency as primary success criteria, TBL scaling requires that growth trajectories preserve or
deepen environmental integrity and social contribution alongside economic performance. This
requires designing scale-up strategies that maintain environmental integrity and social
contribution as the firm expands. Accordingly, impact measurement becomes a core element:
TBL scaling is evaluated not only by traditional KPIs but also by the reach and depth of
ecological and social outcomes (Panigrahi, Nikou, and Calabretta 2025).

This logic shifts the purpose and mechanisms of scaling. While conventional ventures typically
optimize for financial acceleration, TBL start-ups align growth decisions with sustainability
performance. Strategic scaling may involve multi-stakeholder partnerships, open business
models, or localized adaptations that favor mission fidelity over speed (Shepherd and Patzelt
2022). Thus, scaling becomes a process of extending impact infrastructure, expanding what
works without diluting the sustainability ethos. The result is a form of organizational scaling

where the venture’s footprint and values grow in parallel.
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3.1.3  Core Factors Influencing Scaling Processes in Sustainable Start-ups

Building on the definitions of sustainable start-ups and their scaling logic, this thesis
understands the scaling process of sustainability-focused ventures as being shaped by a specific
set of structural frictions. Sustainable ventures often attempt to correct environmental or social
market failures and therefore depend more strongly on public policy, long-lived assets and
specialised skills than conventional digital start-ups (Bergset and Fichter 2015; Vermunt et al.
2019). In the academic and policy debate, these characteristics consistently concentrate barriers
and opportunities into three interdependent domains: the institutional framework, access to
finance and human capital. These domains also mirror the main clusters of challenges identified
in recent work on European scale-ups and in the Enpal case discussed above.

First, regulatory and policy interfaces are central because many sustainable business models
only become commercially viable once externalities are priced, standards defined or public
procurement schemes implemented. Empirical studies on circular and green business models
show that regulatory complexity and fragmented policy regimes constitute major external
barriers to implementation (Vermunt et al. 2019). Conversely, coherent long-term policies, for
instance carbon pricing or green public procurement, can create privileged market niches and
accelerate diffusion.

Second, financing emerges as a distinct domain because many climate and sustainability
solutions are asset-heavy and require substantial up-front investment in physical infrastructure,
pilot plants or hardware (McKinsey & Company 2024). This capital intensity is poorly aligned
with traditional venture capital models that evolved around software, contributing to a “scale-
up gap” in growth-stage funding for innovative firms in Europe (European Investment Bank
2024). Policy and market reports further describe a “missing middle” in climate-tech financing
between early-stage venture rounds and large infrastructure capital (Barclays 2024).

Third, talent attraction and culture form the human-capital pillar of the sustainable scaling

challenge. Sustainable ventures require teams that combine entrepreneurial and commercial
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competences with domain-specific “green skills”. Yet global labour market data indicate that
such skills remain in short supply relative to demand (LinkedIn Economic Graph Research
Institute 2023). At the same time, strong sustainability and purpose profiles in companies are

increasingly cited by executives as a way to recruit and retain talent (Deloitte 2024).
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3.1.4  Start-up Funding

In order to get a better understanding of how financing plays an essential role in the growth
scaling of start-ups, the following part will give a brief overview of the funding landscape with
regards to funding types, funding barriers and challenges but also opportunities and enablers

for start-up scaling.

3.1.4.1  Definition of Funding

In the context of entrepreneurial growth, funding refers to the provision and allocation of
financial resources required to initiate, operate and expand a venture (Bessant and Tidd 2015).1t
encompasses not only the external injections of capital, such as equity investments, accrual or
grants, but also makes use of the internal resources deployed by founders to sustain business
activities (Mansouri and Momtaz 2022). Funding represents a core resource composition
process that enables start-ups to mobilize and deploy capital in seizing opportunities and
making use of the competitive advantage (Barney 1991).

For start-ups, in their early stages, funding typically covers product development, market entry
and validation. However, in the scaling phase, characterized by market expansion, operational
replication, and internationalization, the funding function evolves to include larger capital
volumes, structured financing rounds, investor governance and exit strategies (Vyas 2025). For
sustainable start-ups following the TBL approach, ventures that integrate environmental and
social objectives with financial goals, the definition of funding extends beyond monetary
inflows to encompass alignment with mission-driven objectives, stakeholder values and longer-
term sustainability horizons (Mukherjee, Owen, et al. 2024). These firms often require patient
capital that accommodates longer payback periods and higher technological or market
uncertainty (Skala-Gosk et al. 2025)

Thus, funding for sustainable ventures can be understood as the strategic alignment of capital

type and structure in regards to the venture’s developmental stage, sustainability mission and

11
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ecosystem context. It is not merely a transactional exchange but a process linking financial,

social, and institutional dimensions that collectively determine the growth potential.
3.1.42  Types of Funding

The typology of funding for start-ups generally includes equity-based and debt-based forms,
though sustainable ventures frequently rely on more diversified sources (Miglo 2022). Equity
funding involves exchanging ownership for capital through investors such as angels or venture
capitalists, while debt funding relies on borrowed capital repaid with interest (L. Zhang, Zhang,
and Guo 2019). Sustainable start-ups, facing high uncertainty and capital intensity, often
complement these traditional sources with public grants, crowdfunding, and hybrid
mechanisms (Gai et al. 2025) Mukherjee, Griffiths, et al. 2024).

At the earliest stages, founders frequently rely on bootstrapping, drawing on personal savings
or reinvesting early revenues to maintain autonomy (Brinckmann, Salomo, and Gemuenden
2011). As ventures mature, angel investors provide early equity capital, often combined with
mentorship and industry expertise. Angel networks, particularly those with an impact
orientation, play a pivotal role in bridging the early financing gap for sustainability-oriented
entrepreneurs (Lange, Rezepa, and Zatrochova 2024)

For firms seeking to scale, venture capital (VC) represents a major source of growth financing.
VC firms contribute not only capital but also strategic resources such as governance, legitimacy
and market access (Gompers and Lerner). However, traditional VC funds often prioritise short-
term returns and may not align with sustainability-oriented business models (Mukherjee, Owen,
et al. 2024). To address this gap, impact venture capital has emerged, focusing on “double
bottom line” performance, financial and social/environmental returns. These funds tend to offer
longer investment horizons and greater tolerance for risk in sectors such as renewable energy,
circular economy or social innovation (Agrawal and Hockerts 2021; Jeffers et al. 2024)

Debt financing, such as bank loans or convertible debt, becomes more viable as ventures

12
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demonstrate stable revenue streams. However, early-stage sustainable start-ups frequently face
challenges in accessing credit due to lack of collateral and uncertain profitability (OECD 2023).
In response, green loans and sustainability-linked bonds are gaining prominence as alternative
instruments, particularly in Europe, where financial institutions are expanding Environmental,
Social and Governance (ESG) focused lending portfolios (European Investment Bank 2025).
Additionally, public grants and subsidies play a crucial role, particularly in supporting R&D
and commercialization of sustainable enterprises. Government-backed programmes, such as the
EU’s Horizon Europe initiative, de-risk innovation by funding early-stage experimentation and
prototype development (European Commission n.d.). Crowdfunding also provides mission-
driven capital from individual supporters, allowing sustainable start-ups to communicate their
impact narratives directly to socially conscious investors (Cholakova and Clarysse
2015).Finally, blended finance models, combining concessional public funding with private
investment, have gained attention as mechanisms to attract commercial capital to high-impact
but higher-risk ventures (European Investment Bank 2024).

In sum, sustainable start-ups typically pursue a hybrid capital structure that evolves with
growth, combining grants, equity, debt, and impact investment to balance risk, mission

alignment, and scale objectives.
3.2.2.3  Funding Challenges in the Scaling Context for Sustainable Start-ups

Despite increasing awareness and policy support, sustainable start-ups face distinctive funding
challenges during the scaling phase (Lee et al. 2025). A core difficulty is the perceived high
risk associated with unproven technologies, immature markets and complex regulatory
environments (Mukherjee, Owen, et al. 2024). Investors often view sustainability-oriented
business models as uncertain due to longer commercialization timelines and limited historical
benchmarks (Rizzitello, Piazza, and Perrone 2025). This contributes to the so-called “valley of

death”, the funding gap between early-stage grants and large-scale private investment
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(European Investment Bank 2024).

Another challenge arises from misaligned investor expectations. Conventional venture
investors seek rapid growth and exit opportunities, while sustainable start-ups often prioritise
long-term impact over short-term profitability (van den Heuvel and Popp 2023; Y. Zhang et al.
2021). The resulting tension between financial return and impact objectives constrains access
to mainstream VC funding (Lih, Sjostrdom, and Wennberg). This can lead to these ventures
having to rely more heavily on public grants or impact-focused investors, which can limit
scalability due to smaller capital pools (Dechezleprétre and Kelly 2025)

Information asymmetry further compounds the problem. Many sustainable start-ups lack
standardized impact measurement frameworks or credible ESG metrics, making it difficult for
investors to assess risk-adjusted returns (Boiardi 2020). Duve and Marx 2025 note that
insufficient transparency and the absence of common reporting standards hinder investor
confidence. Moreover, ecosystem immaturity, particularly in emerging markets, limits access
to experienced intermediaries who can connect sustainable entrepreneurs with capital providers
(Vyas 2025).

Even alternative channels such as crowdfunding face limitations. Empirical studies show that
sustainable ventures often attract fewer backers compared to conventional start-ups, partly
because their social missions require more elaborate communication to demonstrate value
(Calic and Mosakowski 2016). Hence, credibility, transparency and trust-building become
decisive success factors in attracting non-traditional funding sources.

Finally, macro-institutional barriers, such as regulatory uncertainty, slow permitting processes
and inconsistent green finance taxonomies, discourage large-scale investment in sustainable
start-ups (European Commission 2025b). The European Investment Bank highlights that
despite progress in green finance regulation, market fragmentation and lack of cross-border

investment vehicles continue to constrain funding flows to innovative sustainable ventures.
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3.2.24 Funding Strategy and Enablers for Scaling Sustainable Start-ups

To address these challenges, both entrepreneurs and policymakers have developed strategic
responses and enabling mechanisms. First, mission-aligned investment has emerged as a critical
enabler. Start-ups that secure investors sharing their sustainability ethos are better positioned to
obtain patient capital and strategic support (Skala-Gosk et al. 2025). Establishing relational trust
and clear communication of impact metrics fosters long-term investor partnerships and
mitigates misalignment risks.

Second, investment readiness is crucial. Sustainable start-ups that develop credible financial
forecasts, measurable impact indicators, and scalable business models are more likely to attract
growth-stage capital (Vyas 2025). Entrepreneurial training, mentorship, and accelerators
focused on sustainability can enhance readiness and bridge knowledge gaps between founders
and financiers (Duve and Marx 2025).

Third, ecosystem development acts as a major enabler. Mature ecosystems, comprising impact
investors, accelerators, research institutions and public agencies, reduce transaction costs and
create shared standards for evaluating sustainability ventures (EIf et al. 2025; Ziakis,
Vlachopoulou, and Petridis 2022) (Bamini et al. 2025). In Europe, public-private partnerships
and innovation hubs have been instrumental in connecting sustainable entrepreneurs with
specialized funds and corporate partners.

Fourth, blended and innovative finance mechanisms offer structural solutions. By combining
public funding, to de-risk innovation, with private capital, to scale impact, blended finance
frameworks mobilize larger funding volumes for sustainable enterprises (Cormann and Staur
2025). Similarly, instruments such as revenue-based financing, impact-linked loans, and green
venture debt provide flexible alternatives to equity dilution while tying financial returns to
social or environmental performance (UNDP 2024).

Lastly, policy and institutional support remain essential enablers. Governments can catalyse

15
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private investment by offering tax incentives, guarantee schemes, and procurement programs
for sustainable innovations. Regulatory clarity on ESG standards and sustainable finance
taxonomies further strengthens investor confidence (European Commission 2025b).
Collectively, these enablers suggest that scaling sustainable start-ups requires a multi-level
strategy integrating entrepreneurial capabilities, ecosystem maturity, and supportive

institutional frameworks.
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4 Research Gap

The preceding literature review reveals that while the scaling of sustainable start-ups has gained
scholarly attention, most studies focus on early-stage entrepreneurship rather than the growth
and expansion phases. Existing research offers fragmented insights into specific dimensions
such as regulatory frameworks (Edler and Fagerberg 2017), funding mechanisms (Mukherjee,
Owen, et al. 2024), or talent acquisition (Estrin et al., 2016), yet seldom explores how these
factors interact to shape scaling trajectories. This fragmentation limits theoretical understanding
of how sustainable ventures transition from small-scale operations to impactful, growth-
oriented enterprises.

This study therefore addresses the research gap by examining how the convergence of
regulatory barriers, funding constraints, and talent acquisition challenges affect the scaling
process of sustainable start-ups. Understanding these interdependencies is essential to
identifying the strategic enablers that allow ventures to grow without compromising their
sustainability missions.

Therefore, the study is guided by the research questions:

1. Financing: What financing and funding barriers constrain the ability of sustainable
start-ups to scale, and which financial strategies or investment models enable successful

growth?

These questions provide the analytical foundation for the thesis’s empirical investigation and
the development of a conceptual framework that links structural barriers, responses, and

ecosystem conditions influencing sustainable start-up growth.

5 Methodology
The following section outlines the methodological foundations of the study. It details the
research design, data collection and analysis procedures, as well as the strategies used to ensure

transparency and trustworthiness of the findings.
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5.1 Research Design

This study centers on individuals’ subjective perceptions as well as experiences and behaviors,
which makes a qualitative research design appropriate and defensible (Baur and Blasius 2014).
To address the research questions, the approach of the study is exploratory, we seek to surface
which barriers hinder or drive scaling, what counts as key success factors, and how
regulation/policies, funding, and talent attraction jointly shape the scaling of sustainable start-
ups.

To ensure validity, the research process is designed to be transparent, traceable, and well
documented. Therefore we maintain a clear audit trail so that procedures and interpretations are
comprehensible and replicable.

Methodologically, an extensive literature review is combined with semi-structured interviews
to obtain in-depth perspectives from founders of sustainable start-ups, venture capital investors,
and industry experts. This dual concept allows to contrast and integrate practitioner insights
with theoretical findings, strengthening the credibility and richness of the analysis. The
integrated design is used to connect empirical findings with the literature and to derive grounded
implications for how sustainable ventures can navigate regulatory contexts, financing

conditions, and talent dynamics when scaling sustainable ventures.

5.2 Sampling Strategy

For this study, a purposive sampling is used to capture diverse, experience-based perspectives
on scaling sustainable start-ups. The sample comprises 15 semi-structured interviews: eleven
founders or C-level persons of sustainable ventures, two venture capitals investors from
Germany and Portugal who actively invest in this domain, and two industry experts in
sustainability consulting. By combining founder, investor, and practitioner perspectives, the
sample supports triangulation and a multifaceted analysis of the research question.

The founders operate across core climate- and energy-related sub-segments, including

18
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renewables and storage to building decarbonization, energy software/analytics, carbon and
climate solutions, and utility-facing offerings, covering stages from early commercial traction
to active scaling. An anonymized overview by venture profile, stage, and sub-segment is
provided in Appendix C.

Participants were recruited via our professional network and targeted LinkedIn outreach.
Selection was based solely on domain expertise and relevance to the research questions, and it
was not sampled on gender or other demographic characteristics. To minimize bias and protect
participants, all identifiers were anonymized, responses are treated as confidential, and
evidence is reported in aggregate. To further mitigate selection bias, we defined inclusion
criteria, provided in Appendix D, and applied them consistently across recruitment.

The greatest strength of this sample is its close alignment with the purpose of the research
question, because through exploratory interviews with actors directly involved in scaling
sustainable ventures, we gain deep, practical insights. Given the high information value of
expert informants and the focused scope, the resulting small but well-targeted sample is

appropriate and valid for an in-depth qualitative exploration.

5.3  Data Collection

A total of 15 semi-structured interviews were conducted, each lasting approximately 45 to 60
minutes. Two interview guides were developed in advance, one tailored to founders and
operations/growth managers of sustainable start-ups and another for venture capital investors
and consultants in the sustainability sector. In preparation, an exploratory conversation was held
with an early employee of a sustainable start-up who had experienced scaling processes
firsthand. Insights from this discussion, particularly regarding typical challenges across the
three thematic areas, and the findings from the literature review informed the development and
refinement of both interview guides. Both guides, found in Appendix E and F, employed open-

ended questions with targeted sub-questions to enable deeper understanding where relevant.
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The question sets were organized into blocks covering growth drivers, challenges, and barriers,
followed by focused sections on regulatories and policies, funding, and talent attraction.

The guide was pilot-tested with an experienced industry professional to assess clarity and
validity. Based on the feedback, wording and sequencing were refined to improve flow and
depth. After the refinements, interviews were conducted by a two-person research team with
one interview partner at a time. The majority of interviews were conducted in English, and only
a small portion in German, which were then translated into English on a one-to-one basis.

All interviews were run via Microsoft Teams in a time period of two weeks. With informed
consent and a guarantee of anonymity, sessions were recorded and subsequently transcribed
using Al transcriptions tools (such like Otter.ai and Microsoft Teams), ensuring accurate and

confidential documentation for analysis.

5.4 Analysis of Data

The analysis of the collected data is based on the qualitative content analysis following
Mayring’s (2000) approach, combining both inductive and deductive category development,
and the transcripts of the interviews serve as the foundation for the subsequent coding process.
First, a category system is developed deductively from the existing literature on scaling
strategies in sustainability-focused and traditional ventures. On this basis, a codebook is created
that specifies main categories, subcategories, and explicit coding rules that are based on our
previous theory research. This codebook supports a structured and replicable coding process
and ensure coherence in data interpretation. It also serves as a reference point throughout the
analytical process to maintain coding reliability across different interviews. By clearly defining
how data segments are assigned to categories, the codebook, found in Appendix G, contributes
to methodological rigor and enhances the validity of the findings.

At the same time, an inductive approach is applied to identify emerging themes from the

interview data itself, allowing for the extension and iterative refinement of categories as new
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insights surface. It ensures that both expected and unexpected patterns are captured, providing
a comprehensive and nuanced understanding of our collected data.

The coding and analysis is conducted using the software MAXQDA, which facilitates the
organization, visualization, and systematic interpretation of qualitative data. An in-depth
overview of the analysis process can be found in Appendix H. Additionally, Excel is used to
produce a clear and compact summary of the coding matrix, and an overview table of the

individual findings is included in the Appendix I, J and K.

6 Interview Findings

The preceding chapter established the methodological framework for this analysis, detailing the
selection of fifteen sustainable start-ups and the application of Mayring’s qualitative content
analysis. This chapter transitions from methodology to empirical findings, presenting a

systematic analysis of the barriers and enablers for sustainable start-ups.
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6.5 Thematic Findings: Financing and Funding related Barriers and Enablers

This chapter moves from methodology to empirical findings for the financing and funding
dimension, presenting the analysis of how capital access, financial instruments and policy-
related funding conditions shape the scaling trajectories of these ventures. The analysis is
structured around eight core categories: Ecosystem Capital Constraints, Instrument &
Structuring Fit, Investor Trust & Signaling, Internal Readiness & Governance, Return, Exit &
Risk Expectations, Public Policy & Blended Support, and International Finance Friction.
These categories were developed deductively from the literature and operationalised through a
detailed codebook. Moreover, several more nuanced patterns (e.g., grant-heavy models, sector-
specific investor biases) emerged inductively within these overarching themes.

The central objective of this analysis is to move beyond individual fundraising narratives to
identify systemic trends and recurring configurations in German and European financing
environment for sustainable start-ups. The application of predefined coding rules to this dataset
reveals a financing landscape that is both enabling and constraining, as the following findings
show. While external capital is confirmed as a critical precondition for scaling in capital-
intensive climate markets, the data overwhelmingly highlight three interlinked bottlenecks.
First, the structural undercapitalisation of hardware-intensive ventures. Secondly, the
misalignment between standard venture instruments and asset-heavy business models, and
lastly, a high degree of dependency on, and exposure to, public policy and subsidy design. The

following sections detail these findings.

6.5.1  Ecosystem Capital Constraints

A central finding concerns the presence of structural capital constraints within the financing
ecosystem for sustainable and hardware-intensive ventures. Across interviews, founders
consistently highlighted that funding for such business models remains comparatively scarce,

especially when contrasted with digital, software or Al-based ventures. In the heat pump
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segment, it was observed that “many VCs are still unsure about the heat pump market because
of negative experiences with other start-ups” (Int_6), illustrating how sector-specific failures in
the past continue to shape current investment behaviour. Investor-side perspectives confirm this
view. Limited partners allocate only a “small slice” of their portfolios to sustainability-focused
funds and instead “prioritise high-growth digital segments” (Int 1). Founders in energy
hardware, heat pump installation and related sectors repeatedly described a narrow and
specialised investor pool with limited appetite for long-horizon, capital-intensive projects. As
one founder summarised, “in hot sectors like Al, money gets thrown around; in our sector it’s
trickier” (Int_6). Taken together, these accounts suggest that the observed funding shortage
does not primarily reflect firm-level inadequacies, but rather systemic ecosystem-level
constraints. The composition and preferences of investors and LPs create a structural imbalance
that reduces available funding options, stretches fundraising cycles and may ultimately inhibit

the scaling speed of hardware-centric sustainable ventures (Int_1, Int 3, Int_6).

6.5.2  Instrument and Structuring Fit

A second prominent theme relates to the fit between financing instruments and the capital needs
of sustainable ventures. Several founders reported that conventional start-up instruments,
particularly pure equity rounds, are poorly suited to cover working-capital requirements,
inventory build-up or upfront hardware manufacturing and installation costs. One interviewee
explained that “pure equity would be too dilutive and too slow” to fund their asset-heavy scaling
model (Int_5). In response to these constraints, ventures that achieved more rapid scaling
typically deployed hybrid financing models, integrating equity with debt facilities, leasing
structures, asset-backed lending, or grant co-financing. For example, a interviewee described
how they “packaged hardware and financed it through a partner bank” in order to manage
capital intensity and smooth cash flows (Int_3). Others emphasised the role of specialised debt

providers or credit lines to pre-finance meters, heat pumps or related hardware (Int_9, Int_10).
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In contrast, ventures without access to such tailored instruments experienced constrained
expansion and higher liquidity risk, despite strong demand (Int 9, Int 11, Int 12). These
patterns suggest that instrument and structuring fit functions as a necessary enabling condition.
When financing structures do not mirror the operational realities of hardware or installation

models, scaling becomes structurally limited.

6.5.3 Investor Trust and Signaling

Across the dataset, investor trust emerged as a central determinant of fundraising outcomes.
Interviewees repeatedly emphasised the importance of credibility-enhancing signals, including
demonstrable market traction, reputable institutional investors, prior entrepreneurial
experience, sector-specific domain expertise among backers and clear evidence of governance
quality. As one founder put it, “once we had proven traction, angels came inbound because they
understood the product” (Int_6). Interviewees also described how specific signals, such as a co-
founder’s previous successful exit, substantially reduced investor hesitation: “that track record
brought credibility” (Int 10). Conversely, ventures without strong signaling foundations,
particularly those in highly regulated or technically complex markets, reported heightened
skepticism. One founder commented that “investors don’t know how to evaluate this sector, so
they look for strong references and governance signals” (Int_9, Int_11). The evidence therefore
supports the interpretation that signaling mechanisms operate as central risk-mitigation tools,
enabling investors to better evaluate ventures in domains characterized by technological,

regulatory and execution uncertainty.

6.5.4  Internal Readiness and Governance

Although ecosystem-level constraints are dominant, several interviews emphasised the
importance of internal organisational readiness in enabling funding access. In particular,
founders of software-driven or capital-efficient ventures stressed the need for “structured

financial planning and transparent forecasting” when engaging with investors (Int_5). Another
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interviewee highlighted that investors increasingly expect “clean financials and clear milestone
logic” as prerequisites for follow-on rounds (Int_7, Int_14).

Such practices, ranging from disciplined cash management and milestone-driven roadmaps to
rigorous reporting systems, were described as necessary conditions for building investor
confidence (Int 5, Int 7). However, hardware-oriented start-ups cautioned that internal
governance, while important, cannot fully offset sector-wide skepticism or policy-related
uncertainty. As one founder stated, “governance matters, but the bigger issue is the market and
policy uncertainty” (Int 4). Overall, internal readiness emerges as a contributory but not
decisive factor. It enables successful fundraising but does not guarantee it in the face of

structural ecosystem barriers in sustainable hardware markets.

6.5.5 Return, Exit, and Risk Expectations

A recurring challenge across multiple interviews concerns the misalignment between investor
expectations and the economic characteristics of sustainable hardware ventures. Investors
frequently prioritise short payback periods, scalable digital models, global expansion potential
and clearly defined exit routes. Many sustainable ventures, however, operate in markets shaped
by slower scaling dynamics, regulatory dependencies and long-term asset cycles. Interviewees
reported that investors routinely inquire whether the business model could operate
independently of public subsidies, reflecting concerns about policy-driven risk and long-term
revenue stability (Int 15). As one founder noted, “investors always ask whether we can operate
without subsidies in the future” (Int_4). Another founder expressed deliberate hesitation toward
VC financing, citing pressure to pursue growth milestones that “don’t fit hardware scaling”
(Int_10). These accounts indicate that return and risk expectations remain largely calibrated
toward digital venture norms, creating an additional layer of friction for climate hardware

models whose economics deviate from those expectations.
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6.5.6  Public Policy and Blended Support

Public policy emerged as a central, multidimensional determinant of financing conditions for
sustainable start-ups, exerting a structural influence on both market behaviour and investor
decision-making. Across the cases, four distinct, yet interrelated, policy effects became visible.
First, market activation played a decisive role, particularly in segments such as heat pumps and
building electrification, where demand-side subsidies were repeatedly described as
indispensable for initial customer adoption. As one founder noted, “heat pumps are
government-funded, which is a huge accelerator” (Int_6), also highlighted by Int 14. These
incentives did not merely support an uptake as they functioned as a primary demand generator
in otherwise cost-intensive and risk-sensitive markets. Second, interviewees consistently
highlighted policy volatility, emphasising that fluctuating political debates and anticipated
reforms triggered pronounced oscillations in customer behaviour. Periods of accelerated
purchasing, driven by the expectation of imminent policy changes, were followed by phases of
hesitation once public discussions cast doubt on funding continuity. Several founders reported
that “customers became uncertain about the future of funding, especially after recent political
discussions” (Int_6, Int 11, Int 12), illustrating the destabilising effect of anticipated or
contested regulatory adjustments.

A third mechanism concerned subsidy dependency and its perception by investors. Investors
commonly questioned whether start-ups could operate and scale independently of policy
support. While founders acknowledged that subsidies were essential during early market
formation, many simultaneously stressed strategic efforts to develop revenue models resilient
to policy changes. As one interviewee summarised, “investors ask all the time how we plan to
operate without governmental funding” (Int_6). Dependency therefore became both a financing
concern and a signalling challenge that shaped investor confidence and valuation expectations.
Finally, complementary public funding, including grants, blended finance instruments, and

dedicated programmes from institutions such as KfW, was described as filling structural
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financing gaps, particularly for capital-intensive or impact-driven technologies that struggle to
attract sufficient private investment. As one expert put it, “public programs from KfW matter
because private capital alone cannot fill the gap” (Int_2). These instruments provided not only
financial resources but also legitimacy signals that helped de-risk early-stage ventures and

attract subsequent private capital.

6.5.7 International Finance Friction

Only a subset of interviews provided evidence of international finance friction, primarily in
ventures operating across multiple jurisdictions or engaging foreign investors. These cases
highlighted issues such as investor hesitation toward less familiar legal or fiscal environments
and the complexity of restructuring corporate entities for international fundraising. One
interviewee described “flipping a German entity into a US structure” as “expensive and time-
consuming” (Int 1, also Int 4), illustrating how legal and tax considerations can materially
affect financing strategies. Although not universally experienced, such challenges demonstrate
that jurisdictional structure can influence access to capital, particularly for internationally

oriented climate ventures.
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7 Discussion

This chapter discusses the empirical findings in light of existing research and reflects on their
implications for theory and practice. Further, it highlights the overall contribution of the study
and prepares the ground for the subsequent sections on integration, implications, and
limitations.

In this section, the key findings of the study are systematically related to the concepts and
debates introduced in the literature review. The aim is to show where the results confirm, refine,
or challenge existing theoretical perspectives on the scaling of sustainable start-ups.
Additionally, specific propositions are derived throughout the discussion and a comprehensive

list including further extended propositions can be found in Appendix L.

7.1.1  Start-up Financing

The interview analysis largely reinforces core academic arguments on the financing
environment for sustainable start-ups but simultaneously extends them in important ways. The
strongest empirical validation concerns the literature’s claim that structural undercapitalisation
is a defining constraint for sustainable ventures, especially hardware-intensive ventures.
Interviewees consistently described limited investor appetite not as a temporary market
fluctuation but as a persistent ecosystem feature. This confirms existing literature arguing that
investor preferences skew toward asset-light, rapid-scaling models, leaving sustainable and
climate hardware ventures competing for a disproportionately small share of available capital.
In line with the literature, the interviews clearly show that this capital scarcity restricts the
availability of large follow-on rounds and slows scaling trajectories independent of firm-
specific performance. These findings support proposition 1: Sustainable start-ups face
persistent structural undercapitalisation driven by investor bias, resulting in a pronounced
“valley of death” between early-stage financing and growth-stage capital.

Similarly, the data substantiates the well-established assertion that conventional venture capital
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instruments are ill-suited for capital-intensive climate technologies. Across interviews,
founders emphasised that standard equity rounds fail to meet the liquidity, working-capital, and
asset-financing needs inherent to sustainablility based models. This aligns closely with
academic discussions around instrument misfit. The necessity of blended financing structures,
integrating a mixture of equity, debt, grants, and public funding, receives strong empirical
support, reinforcing the argument that sustainable ventures (especially hardware intensive)
require financing architectures fundamentally different from those of conventional (software)
ventures. Therefore the fidnigs lead to proposition 2: Conventional VC instruments are
insufficient to meet the liquidity and working-capital requirements of sustainable hardware
ventures, making blended financing architectures a necessary condition for scaling.

Beyond confirming theoretical expectations, the empirical findings sharpen existing concepts
by adding concrete operational detail. Whereas the literature tends to describe signaling and
credibility as generic factors in entrepreneurial finance, interview evidence shows that in
climate and hardware these mechanisms become disproportionately central. Investors’
unfamiliarity with long-horizon technologies amplifies reliance on proxies such as
endorsements by reputable funds, proven founder track records, or demonstrable unit
economics. Signaling, therefore, emerges not as a peripheral contributor but as a primary
filtering mechanism in high-uncertainty climate markets. This discovery lead to proposition 3.
In high-uncertainty markets, credibility signals function as primary filtering mechanisms in
investment decisions and significantly influence access to growth capital.

The data also deepens the understanding of public policy’s role in financing. While the literature
positions subsidies and grants as supportive financial tools, the interview findings underscore a
more foundational reality. For many sustainable ventures, public policy is not merely
supportive but constitutive of their financing model. Public programmes often provide the only
available risk-absorbing capital capable of unlocking private financing. This reframes the

function of policy from a complementary funding source to a precondition for market entry and
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scaling. Conversely, certain insights challenge dominant narratives in the financing literature.
While academic work commonly frames policy-induced volatility as a uniformly negative
factor that deters investors, the interviews reveal a more complex dynamic. Several founders
argued that policy turbulence can, under certain conditions, serve as a competitive filter.
Ventures with strong operational agility and diversified financing architectures reported using
regulatory shifts to outpace slower incumbents, transforming what the literature labels as
“instability” into a strategic advantage. This suggests that flexibility in capital structuring can
partially offset policy risk, introducing a counterpoint to more deterministic theoretical
positions.

Finally, the role of administrative friction in financing processes. While bureaucracy is often
discussed in relation to regulatory burden, the interview data highlight its direct financial
implications that delayed subsidy confirmations extend sales-to-cash cycles, complicate
forecasting, and heighten investor concerns about liquidity management. Additionally, the
findings introduce the mechanism of financing paralysis, whereby political debate, not
regulatory change itself, creates psychological uncertainty among investors and customers,
freezing purchasing and investment decisions irrespective of financial incentives. These
dynamics show that capital allocation in sustainable markets is influenced not only by structural

financial parameters but also by narrative and perception-driven factors.

7.6 Sector-specific and Perspective Nuances

Across the sample, regulatory burden is perceived as a shared challenge, but its mechanisms
are clearly sector-specific. In the heat-pump and residential decarbonisation -cluster,
bureaucracy becomes an operational bottleneck: start-ups act as an administrative buffer
between complex subsidy schemes and private households and are highly exposed to politicised
debates that trigger “wait-and-see” behaviour and abrupt demand shocks. For solar ventures

and hardware manufacturers, regulatory instability primarily appears as investment risk, with
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memories of policy reversals and divergent technical standards constraining scale-up decisions.
By contrast, for CleanTech software enablers, regulatory complexity more often turns into a
product opportunity, as these firms monetise their ability to codify and update changing rules
faster than incumbents. In deep-impact niches such as carbon removal, regulation is constitutive
of the market itself, creating the underlying demand for negative-emission services.

Financing and funding challenges are likewise universal but underpinned by different
mechanisms across sectors. For heat-pump, retrofit and residential decarbonisation ventures,
financing frictions manifest primarily in working-capital intensity and exposure to subsidy-
driven demand volatility. Firms must pre-finance equipment and installation capacity while
absorbing cash-flow shocks created by political debates and shifting incentive schemes. Solar
ventures and hardware manufacturers instead face constraints rooted in long-term investor risk
perception. Historical policy reversals and cross-national technical divergence create a
persistent credibility burden that suppresses appetite for asset-heavy climate hardware, making
structured instruments such as debt facilities, asset-backed mechanisms and bank partnerships
disproportionately important for unlocking scale. CleanTech software ventures operate under
different financial dynamics, where capital is generally more accessible and equity often
suitable, while the challenge shifts toward differentiation in crowded VC markets rather than
structural funding scarcity. Deep-impact niches such as carbon removal rely on policy-anchored
financing architectures, advance market commitments, certification frameworks and early
corporate offtakes because public and quasi-public mechanisms effectively constitute the
revenue model. These sectoral contrasts are mirrored by diverging perspectives. Investor-side
experts frame financing constraints in terms of portfolio allocation and risk-return logic,
whereas founders emphasise operational frictions, including delayed sales-to-cash conversion,
administrative overhead for subsidy processes and the continuous need to translate climate
impact into narratives legible to mainstream capital.

The core mechanisms of talent attraction and culture appear largely sector-independent, yet
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some nuances emerge. Climate- and energy-related ventures, particularly hardware- and
service-intensive models such as heat-pump installation, energy services and carbon removal,
benefit from a highly tangible impact narrative, which helps them attract very committed and
often highly qualified candidates. At the same time, they report above-average workload
intensity, non-9-to-5 expectations and related retention tensions, alongside explicit efforts to
increase gender diversity in traditionally male-dominated fields. By contrast, digital/software
and ESG advisory ventures place greater emphasis on employer branding, online channels and
reputation to communicate purpose and differentiate themselves in competitive labour markets,
while flexible work arrangements and a modern, low-hierarchy culture are treated almost as
standard offerings. Expert interviews from advisory backgrounds tend to foreground these
systemic branding and signalling mechanisms, whereas founder interviews, especially in
climate and energy, focus more on the everyday realities of mission execution, operational

strain and the risks of mis-hiring in high-growth settings.

7.7  Implications for Scaling Sustainable Start-ups

With our findings, we seek to contribute to theory development in the emerging literature on
scaling sustainable ventures and to offer practitioners concrete guidance on how regulatory
conditions, funding structures, and talent attraction can be leveraged as growth drivers. In the
following, we translate the identified mechanisms into actionable implications for founders and
teams of sustainable start-ups.

Given the structural financing constraints identified, sustainable start-ups, especially hardware-
intensive climate ventures, should adopt several strategic measures to strengthen their scaling
prospects. First, ventures should build blended financing strategies early, combining equity
with debt facilities, leasing arrangements, guarantees or asset-backed instruments to match
capital intensity and reduce dependence on dilutive equity rounds. Establishing relationships

with specialised climate lenders and structured-finance partners can help secure these
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instruments before liquidity pressure arises.

Second, start-ups should actively strengthen credibility and signaling, as investor decisions in
uncertain climate hardware markets depend heavily on early legitimacy. Transparent
governance, rigorous financial reporting, demonstrable traction, and reputable co-investors or
advisors can materially reduce perceived risk and accelerate access to capital.

Third, ventures operating in policy-dependent markets should institutionalise policy-risk
management, including scenario planning for subsidy adjustments, diversification across
regulatory environments, and flexible pricing or operational models. These practices help buffer
“policy cliffs” and stabilise revenue patterns.

Given the substantial liquidity impact of administrative friction, start-ups should professionalise
subsidy and compliance processes, for example through dedicated internal roles, digital
documentation workflows or partnerships with external service providers. Reducing sales-to-
cash delays strengthens both liquidity and investor confidence.

Finally, financing strategies should be aligned with the underlying business model: software-
based sustainability ventures can focus on rapid validation and VC-driven growth, whereas
hardware ventures benefit from developing finance-ready operational structures, inventory
systems, asset registries, and cash-flow models, that facilitate access to debt and structured
capital.

By following these concrete suggestions, founders of sustainable start-ups can turn many of the
barriers identified in this study into enablers of growth and begin to systematically overcome

them.

8 Limitations
While the preceding discussion has outlined this study’s main contributions, it is equally
important to acknowledge the boundaries within which these insights hold. The following

section therefore reflects critically on the methodological choices and empirical scope of the
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research by outlining key limitations.

8.1 Methodological Limitations

This study applies a qualitative, exploratory research design, which constitutes both a
methodological strength and a limitation. The strength lies in the depth and richness of the
insights generated through 15 semi-structured interviews with founders, investors, and experts
directly involved in scaling sustainable start-ups. The purposive sample is thus highly aligned
with the research aim and provides substantial information value, enabling a detailed
understanding of regulatory, funding, and talent-related dynamics. However, the qualitative
design also limits the generalisability of the findings. The insights represent subjective
experiences of a specific sample rather than statistically representstive patterns, meaning that
observed relationships cannot be interpreted as causal or universally applicable.

The sample size, which is common and acceptable for qualitative inquiry, allows for thematic
saturation within the scope of the research, yet it necessarily restricts the breadth of perspectives
captured. As recruitment partly relied on professional networks, the sample may be affected by
selection bias. Although inclusion criteria were consistently applied and identities anonymised,
personal contacts may have influenced who agreed to participate and may have skewed the
distribution of sectors, growth stages or founder backgrounds.

Furthermore, interview-based research involves potential recall bias and social desirability bias.
Founders may emphasise external barriers over internal shortcomings, investors may downplay
structural financing issues, and experts may generalise from their own consulting experience.
Finally, while the semi-structured format allowed for depth, time constraints during interviews
limited the ability to probe in greater detail on certain topics, or example, intra-organisational
HR practices or cross-country regulatory deviations.

Overall, the design yields strong exploratory insights but limits causal claims and broader

generalisation.
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8.2 Transferability and Boundary Conditions

The transferability of the findings is shaped by several contextual boundaries. First, the
empirical material is grounded predominantly in German and Portuguese sustainable start-ups,
complemented by a small number of experts operating in European markets. These national
contexts share EU-level frameworks but differ in regulatory implementation speed,
administrative structures, and funding landscapes. As such, the findings may not fully apply to
other European ecosystems, particularly those with more mature clean-tech markets (e.g., the
Nordics) or less developed regulatory infrastructures.

Second, the sample focuses primarily on sustainable firms within energy, climate, and resource-
efficiency domains. While many insights, such as bureaucracy, policy instability, or purpose-
driven talent attraction, are broadly relevant across green sectors, other findings (e.g., heavy
dependence on subsidies, hardware capital intensity, regulatory permitting bottlenecks) may be
more specific to climate-tech and deep-tech segments. Sectors with lower capital intensity or
less regulatory exposure may face different scaling dynamics.

Third, the study examines ventures between seed and Series B stages. Scaling challenges in
later maturity phases (e.g., international expansion, large-scale manufacturing, corporate
governance complexity) lie outside the boundary of this analysis. The results therefore transfer
most strongly to ventures that are in early scaling but not yet large incumbents.

Finally, as the data capture a time-specific institutional context, shifts in regulation, subsidy
regimes, and investor sentiment may change these patterns over time, limiting longitudinal
transferability. Given the research question, a broader scope was not required. These boundaries
should be considered when applying the findings to other contexts and provide a basis for future

research.
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9 Future Research

Future research can address the above limitations in several ways. First, quantitative studies
using larger, cross-country samples could test the patterns identified in this thesis and examine
the statistical significance and causal relationships among regulatory conditions, funding
structures, talent dynamics, and scaling outcomes. While this thesis provides the groundwork
by analysing each dimension in detail, a next step would be to test how their interaction jointly
shapes scaling outcomes. This requires translating the mechanisms observed here into explicit,
testable hypotheses. Such hypotheses could be examined through survey-based designs and
multivariate analysis and, ideally, embedded in mixed-methods research that combines
quantitative data with follow-up interviews or case studies to preserve contextual depth.
Second, replication studies across additional industries, such as circular economy, consumer
goods, mobility, or social enterprises, could identify sector-specific differences in scaling
conditions and test whether the mechanisms observed here hold beyond climate-tech domains.
Comparative sector studies that systematically contrast, for example, energy and infrastructure
ventures with consumer-product start-ups would help disentangle which barriers are structural
(e.g., bureaucracy, policy volatility) and which are tied to particular asset structures or business
models (e.g., hardware capital intensity versus brand- and supply-chain—driven models in
consumer goods).

Third, comparative geographical studies could investigate how different institutional and
ecosystem configurations shape scaling trajectories. Cross-country designs that include, for
example, Nordic countries, other EU member states, and non-European ecosystems would
allow researchers to assess how variation in policy stability, financial markets, and labour
markets affects the relative importance of regulatory, funding, and talent-related barriers.
Fourth, longitudinal research following start-ups over several years would capture how
regulatory changes, investor climates, and organisational cultures evolve over time. Such

designs could trace scaling trajectories from seed to later growth stages, illuminate how firms
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transition from subsidy-dependent to more autonomous business models, and examine how
purpose-driven cultures, HR practices, and governance structures change as ventures grow.

Finally, future qualitative work could broaden the sampling frame by including founders
without prior ties to the research team and expanding recruitment to more countries and
ecosystems. Together, these approaches would increase contextual diversity and improve the

robustness and generalisability of the findings.

10  Conclusion

This thesis set out to examine the enablers and barriers to the scaling of sustainable start-ups in
Europe, focusing on three core domains regulation and policy, financing and funding, and talent
attraction. Building on the literature review and fifteen semi-structured expert interviews, the
research reveals that sustainable start-up scaling is not primarily constrained by the
entrepreneurial capabilities of founders, but by systemic conditions embedded in Europe’s
institutional, financial, and labour-market architectures. The analysis therefore positions scaling
not as a linear process that ventures can achieve independently but as a structurally mediated
trajectory shaped by market design, political signals, resource availability, and the

organisational capacity to navigate these complexities.

10.1 Summary of Key Insights

Financing proved to be a systemic bottleneck, links to answering Research Question 2.
Interviews strongly confirmed the structural mismatch between available funding instruments
and the capital requirements of sustainable technologies. Conventional equity alone rarely
supports scalable growth. Instead, successful ventures rely on blended financing architectures
combining equity, debt, and public funding. Credibility and signaling were identified as central
for attracting investment in policy-exposed sectors, while bureaucratic delays and subsidy-
related administrative burdens directly created liquidity constraints. This confirms that

financing challenges for sustainable start-ups are not episodic but structurally embedded in the
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European innovation ecosystem.

Taken together, the findings emphasise that scaling sustainable start-ups requires navigating a
highly interdependent system: regulation influences investor incentives and labour dynamics;
financing determines organisational readiness and resilience; and talent enables execution

within volatile regulatory and market environments.

10.2  Contribution to Theory and Praxis

The thesis contributes to academic discourse by advancing a systemic, multi-dimensional
understanding of sustainable start-up scaling. Empirically, the study enriches scaling research
by identifying mechanisms that are understudied in current literature, including politically
induced demand paralysis, subsidy-driven market distortions, credibility thresholds, and the
centrality of internal organisational sustainability. The thesis therefore provides a more nuanced
explanation of how sustainable start-ups can overcome barriers in these three core aspects and
use them as growth drivers.

For practice, the findings offer actionable implications. Start-ups benefit from adopting blended
financing strategies, establishing simple but clear people structures strengthening governance
and signaling, as well as institutionalising policy-risk management. Investors gain insight into
the structural drivers of risk in climate markets, clarifying why conventional evaluation logics
may underestimate the potential of sustainable technologies. Policymakers are encouraged to
improve regulatory execution, reduce administrative burdens, and align funding instruments
with the temporal and capital needs of sustainability innovations. In addition, founders should
convert purpose into a credible employee value proposition and sustaining culture during rapid

scaling to secure scarce talent.

10.3 Closing Remarks
Europe’s capacity to meet its climate objectives depends on whether its entrepreneurial

ecosystems can support the ventures capable of delivering sustainable innovation at scale. This
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thesis has shown that sustainable start-up scaling is not primarily constrained by a lack of
innovation or entrepreneurial ambition, but by structural conditions that shape how ventures
grow, secure capital, attract talent, and navigate policy environments. Strengthening these
conditions, through coherent regulation, tailored financing mechanisms, and organisational
capacity building, is therefore essential for realising the transformative potential of sustainable
start-ups. Clarifying the systemic nature of scaling barriers and enablers, this thesis contributes
to a more integrated understanding of what it takes for sustainable start-ups to progress from
early promise to long-term societal impact. As Europe enters a decisive decade for climate
action, fostering environments in which such ventures can scale reliably, responsibly, and

resiliently is both an economic imperative and a societal necessity.
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12 Appendix

Appendix A: Case Study Enpal

Founded in Berlin in 2017, Enpal pioneered an innovative “solar-as-a-service” business model
that enables homeowners to install photovoltaic systems without upfront investment. Rather
than purchasing solar panels, customers lease a comprehensive energy package, including
photovoltaic panels, battery storage, electric vehicle chargers, and digital energy management
systems, for a fixed monthly fee (McKinsey & Company 2022). This subscription covers
installation, maintenance, insurance, and, after a typical contract period of 20 years, the option
to acquire ownership of the system for a symbolic price of €1 (Enpal 2021; McKinsey &
Company 2022). By bundling all technical, financial, and operational components into a single
service, Enpal transformed rooftop solar into a unique solution and substantially lowered the
financial and procedural barriers that had previously constrained residential adoption.

This service-based model proved particularly effective in the German context, where high
electricity prices and growing climate awareness intersect with demand for decentralised energy
solutions. As Enpal’s CEO Mario Kohle has described, the company’s ambition was to make
solar adoption a “no-brainer,” comparable to how financing models accelerated automobile
ownership (European Investment Bank n.d.; McKinsey & Company 2022). Customers avoid
the typical €20,000 — €40,000 upfront cost associated with residential solar-plus-storage
systems, instead paying monthly fees that are often offset by savings on electricity and fuel
expenses. This innovation unlocked significant latent demand and enabled rapid expansion. By
2024, Enpal had deployed more than 500,000 distributed energy devices, including solar panels,
batteries, and heat pumps, adding approximately 3 GW of installed renewable capacity and
reducing CO- emissions by around one million tonnes annually in Germany (Radke n.d.). These
figures underscore Enpal’s growing relevance as a private-sector contributor to household-level

decarbonisation.
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Enpal’s growth has been facilitated by a broadly favourable regulatory and policy environment,
although not without constraints. Germany’s long-standing support for renewable energy,
including feed-in tariffs under the Renewable Energy Act, fostered market demand and public
acceptance of residential solar systems. Importantly, Enpal developed its model without relying
on direct installation subsidies, demonstrating that private financing mechanisms can drive
large-scale adoption. The company explicitly frames its financing platform as enabling
widespread renewable energy uptake “without government subsidies, driving Europe’s energy
transition” (Enpal 2024). Nevertheless, regulatory frameworks continue to shape operational
outcomes. In 2023, for instance, a temporary German subsidy for combining photovoltaic
systems with EV chargers was exhausted within 24 hours, revealing the volatility of short-term
incentive schemes. Additionally, delays in grid connection approvals have, in some cases,
prevented customers from receiving feed-in revenues and even resulted in penalties under
legacy regulations. One documented case involved an €80 fine under outdated EEG provisions,
which Enpal argued conflicted with newer EU regulatory principles (Gerber 2024). Such
incidents highlight the frictions that can arise when rapidly scaling private-sector models
encounter slow-moving administrative and regulatory systems.

A central pillar of Enpal’s scaling strategy is its sophisticated financing architecture. The
company pioneered large-scale asset-backed financing for residential solar portfolios by
bundling long-term customer contracts into special-purpose vehicles (SPVs) that are financed
by banks and institutional investors (Schmitz-Normann 2022). Through this structure, Enpal
sells the cash flows from 20-year lease or loan agreements, allowing upfront installation costs
to be refinanced externally. This approach effectively converts thousands of individual rooftop
installations into a stable, investable asset class. By late 2024, Enpal had secured more than €5
billion in debt financing commitments (Enpal 2024). A key milestone was the issuance of
Europe’s first public residential solar asset-backed securitisation, a €240 million bond backed

by approximately 8,500 rooftop systems (Nelthorpe 2024). The participation of the European
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Investment Bank as an anchor investor further underscored the financial credibility of
distributed clean-energy assets. Alongside structured debt financing, Enpal attracted significant
venture capital, including a €150 million investment from the SoftBank Vision Fund in 2021
that elevated the company to unicorn status (Lunden 2021). Additional backing from climate-
focused investors, such as Princeville Climate, enhanced both capital access and strategic
legitimacy. However, it is Enpal’s financial engineering, aggregating small-scale household
assets into institutional-grade portfolios, that fundamentally enabled its rapid expansion by
aligning the interests of homeowners, financiers, and capital markets.

Despite its growth and environmental impact, Enpal’s rapid scaling exposed notable
organisational and governance challenges. Media reports and customer feedback increasingly
pointed to service quality issues, particularly in post-installation support and grid registration
processes. Customers reported delayed system activation, missed feed-in payments, and limited
responsiveness following Enpal’s transition from local phone support to an app-based ticketing
system (Nestler 2025). By late 2024, German technology media observed that reliability could
be an issue when customers relied on Enpal to manage all aspects of the installation and
operation (Gerber 2024). These challenges suggest that internal processes and digital
infrastructure lagged behind the company’s rapid sales growth. Labour practices emerged as an
even more contentious issue. As Enpal expanded, it shifted from reliance on external installers
toward building an in-house installation workforce exceeding 1,000 employees (Schmitz-
Normann 2022). This transition intensified coordination challenges and strained relationships
with local installation partners. In 2025, investigative reporting by Manager Magazin alleged
excessive working hours, precarious contracts, and exploitative recruitment practices involving
foreign electricians, particularly from Latin America. The report characterised some
arrangements as resembling “modern slavery”, citing training and relocation costs that
allegedly bound workers to the company (Poppel Arbeitsrecht). Enpal categorically rejected

these claims, asserting compliance with labour standards and above-average compensation
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level. Nonetheless, the controversy triggered broader public debate about labour conditions,
governance, and social responsibility in fast-scaling green-tech firms. Earlier legal disputes,
including a 2024 court case concerning unpaid sales commissions during leave periods, further
reinforced concerns regarding organisational oversight (P6ppel Arbeitsrecht)

Overall, Enpal’s case illustrates the complex dynamics of scaling sustainable business models.
While the company demonstrates how innovation in business models and finance can accelerate
renewable energy adoption at scale, its experience also reveals how organisational strain,

regulatory friction, and social risks can emerge when growth outpaces internal capacity.
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Appendix B: Detailed literature review protocol

This section provides a detailed description of the literature review protocol that was employed
to guide the collection, selection and synthesis of scholarly and practitioner knowledge on the
scaling of sustainable start-ups. The protocol was developed to ensure that the review process
was systematic, transparent and replicable, providing a structured foundation for the integrative
framework.

The literature review was designed to answer three core research questions.

1. Regulation: How do regulatory frameworks, policy instruments, and administrative
processes influence the scaling of sustainable start-ups, and what regulatory barriers or
enablers are most critical for their growth?

2. Financing: What financing and funding barriers constrain the ability of sustainable
start-ups to scale and which financial strategies or investment models enable successful
growth?

3. Talent Attraction: How do sustainable start-ups attract and retain talent during the

scaling phase and what cultural factors enable or hinder talent-driven growth?

Together, these questions serve to map the current state of knowledge, uncovering conceptual
and empirical gaps and form the foundation for developing the integrative framework presented
in subsequent chapters.

The review was constructed by specific geographical and conceptual parameters. From the
published literature, the analysis aims to consider literature from 2010 onwards (with minor
exceptions), ensuring that the analysis reflects contemporary developments in sustainable
entrepreneurship and venture scaling. The expection may differ in definitions or theoretical
concepts. The review adopted a global scope but prioritised studies from European and
comparable economic contexts to ensure relevance to the research setting. Eligible materials

included peer-reviewed journal articles, high-quality conference papers, master and doctoral
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dissertations and practitioner or industry reports (grey literature) that provided empirical or
case-based evidence on the growth or scaling of sustainable start-ups. For languages, English
and German-language publications were included. The focus was limited to ventures with a
clear sustainability, environmental or climate-related orientation. Studies that addressed only
the earliest stages of entrepreneurship, such as ideation or market entry, without discussing
growth or scaling were excluded.

A structured search strategy was employed to identify relevant studies. The primary databases
consulted were SSRN, Scopus, Google Scholar, Research Gate, IEEE Elsiver and selected
policy or industry repositories, such as OECD, European Commission, European Investment
Bank and Green Start-up Monitor. The search strings combined multiple keywords and Boolean

operators to capture variations in terminology. Core terms included “sustainable start-up,”

2% ¢ 29 ¢

“green start-up,” ‘“scaling sustainable venture,” “growth challenges sustainable start-up,”
“scaling climate ventures,” and “scaling renewable energy start-up.” These were complemented
with synonyms and related terms such as “scaling”, “growth”, “expansion”, “barriers”,
“enablers”, “challenges”, and “hurdles”. The boolean logic (AND/OR) was applied to ensure
comprehensive coverage. In addition to database searches, reference lists of relevant
publications were examined to identify additional sources (“backward search’), and forward
citation tracking was conducted to locate more recent works. Grey literature searches included
reports from climate-tech accelerators, incubators, government and non-governmental
organisations, and European or national green start-up initiatives.

To maintain consistency and transparency in the inclusion of materials, a set of predefined
inclusion and exclusion criteria was applied. Studies were included if they focused on
sustainability-oriented ventures, presented empirical evidence, whether qualitative,
quantitative, or mixed-methods, on scaling-related barriers, enablers or strategies. Furthermore,

theoretical and conceptual works were also part of the inclusion. Excluded were purely studies

limited to early start-up phases without attention to scaling or growth, and publications in
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languages outside the review scope. In cases of duplicate studies reporting the same data, the
most comprehensive version was retained.

The selection process followed a two-stage screening procedure. In the first stage, two
reviewers independently assessed titles and abstracts using the established inclusion and
exclusion criteria. In the second stage, the full-text of each article that passed the initial
screening was reviewed to confirm eligibility. Disagreements between reviewers were resolved
through discussion and where necessary, a third team member acted as an adjudicator.
Overall, this protocol ensures that the literature review is systematic, transparent and
reproducible. By clearly documenting search strategies, screening criteria, and synthesis
methods, the review establishes a robust basis for analysing the structural conditions that shape
the scaling trajectories of sustainable start-ups. The insights derived through this process
directly support the development of the thesis’s integrative framework and provide the

necessary theoretical grounding for interpreting the empirical findings.
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Appendix C: Overview of the descriptive data of the interview partners

Funding Total Last Funding Nr. of Foundi
Clasification Position Industry Verticals Location Model Stage Funding Round Employees ng Year
Int 1: Lisbon,
VC Investor 1 VC Investor Cybersecurit - Portugal B2B21 - - - - -
Int_2: ESG & Financial Stuttgart,
Industry Expert 1 CEO Advisory - Germany B2B - - - - -
Int 3: Operations Cologne, Early stage $12.6
Start-up 1 Manager Electrical Equipment CleanTech, SaaS Germany B2B/B2C vC Million 7 January 2025 51-200 2023
CleanTech, SaaS, A

Business rtificial Intelligence
Int_4: Development Business & Machine Berlin, Early stage $9.4 31December
Start-up 2 Manager productivity software Learnin German B2B vC Million 2024 11-50 2023

Venture
Int_5: Development Alternative Energy CleanTech, Manufa Berlin, Early stage
Start-up 3 Manager Equipment cturing Germany B2C vC $ 40 Million 7 April 2025 200+ 2017

Heat Pump CleanTech, Climate Munich, Seed

Finance Manager Installation Services Tech Germany B2C Funding N/A 13 June 2025 11-50 2023
Int_7: Munich,
Start-up S Founder & CEO Carbon Removal - Germany B2B X X X 3 2023
Int_8: Business/Productivit Funchal, Accelerator $7.73
Start-up 6 Co-Founder y Software CleanTech Portugal B2B /incubator Million 1 January 2025 11-50 2022

Energy Services Early stage

Int_9: (Energy Storage/ Hamburg, VC (Series $615
Start-up 7 Chief of Staff energy equipment Climate Tech Germany B2B [9) Million 28 July 2025 200+ 2021
Int_10: Heat Pump Cologne,
Start-up 8 Founder & CEO Installation Services Clean Tech Germany B2C - - - 11-50 2023
Int_11: Head of Project Heat Pump Cologne, Seed $7.66 28 October
Start-up 9 Management Installation Services Climate Tech German B2C Funding Million 2024 51-200 2022
Int_12: Decarbonisation and CleanTech, Climate Berlin, Seed
Start-up 10 Founder & CEO heating Services Tech Germany B2C Funding N/A N/A 11-50 2020
Int_13: Solar storage Munich, Accelerator
Start-up 11 Founder & COO systems Climate Tech Germany B2C /incubator N/A N/A 51-200 2018
Int_14: Hamburg,
Industry Expert 2 Senior Consultant ESG Advisory - Germany B2B - - - - -
Int_15: Munich,
VC Invesor 2 VC Investor Impact Investing - Germany B2B2I - - - - -
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Appendix D: Selection and inclusion criteria for sustainable start-ups

General Criteria

Firm age: Founded within the last 10 years
Firm size / stage: Seed, Series A or B (ideally > 10 employees, showing scaling activity)
Geography: Europe-based (to ensure interview accessibility & comparability)

Willingness: C-level person, open to a 45 — 60 min interview in English or German

Special Sustainable Start-up Criteria

Mission: Explicit triple bottom line orientation (profit, people, planet)
Sustainability as a founding principle (by embedding ecological and social objectives
alongside economic goals in its business model)
For example, value propositions:
o Consumer Goods: eco-materials, circular economy, ethical sourcing, reduced
footprint
o SaaS: solutions for ESG reporting, carbon tracking, resource efficiency, or social
impact
o Energy: renewable energy tech, green energy storage, sustainable grids,
efficiency innovations
Certifications / legitimacy signals: Preferably B Corp, Fairtrade, organic, eco-labels,
ISO standards, or sustainability awards (not mandatory)
Stakeholders: Engaged with NGOs, impact investors, or sustainability-focused

accelerators/incubators

Additional (Optional) Criteria

Team size: 10 — 100 employees (too small = no scaling yet, too big = more established
than a start-up)
Market traction: Product/service already launched, with early scaling signals (revenue

growth, retail/industry partnerships, internationalization, or strong user base)
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Appendix E: Semi-structured iterview guide for sustainable start-ups

Introduction

Thank participant, explain purpose, ensure anonymity/confidentiality.

“We are studying what are the key challenges and opportunities sustainability-focused
(purpose-driven) start-ups face when scaling?. We’re interested in your personal experiences
and views. There are no right or wrong answers. Every information will be confidential and
anonymous.”

Warm-up: “Could you briefly introduce yourself, your current role, and a bit about your
company/organization?”

Block 1 - General questions on scaling

A - Definition of scaling

“How do you personally define “scaling” in your context?”

Do you see scaling mainly as growth in revenue, number of employees, geographical expansion,
or impact?

How does your definition of scaling differ from “survival” or “normal growth”?

Has your understanding of scaling changed since founding? If yes, how?

“Looking back on your growth journey:”

Which stages of scaling would you distinguish?

Were there turning points where the dynamics changed significantly?

“In general, what have been the biggest challenges you have faced during scaling, regardless of
the specific domain?”

B - Growth drivers

“What were the main drivers of your venture’s growth so far?”

What role did capital access (VC, impact investors, public funding) play?

How important were networks and partnerships (accelerators, corporate collaborations, supply

chain relationships)?
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Did customer demand or market trends significantly accelerate your scaling?

How did your team and internal capabilities influence scaling (skills, leadership, culture)?
Were there external enablers (policies, technology, ecosystem support) that supported your
growth?

C - Barriers & Challenges

“What have been the biggest barriers or challenges in your scaling journey?”

Did you face resource constraints (financial, human, technological)?

How did regulation or compliance impact your ability to grow?

Were there competitive pressures that limited your expansion?

Have you experienced legitimacy challenges (convincing investors, customers, regulators)?
Did internal organizational challenges (e.g., managing a larger team, processes, culture)
emerge?

Can you give an example of a critical moment or turning point where barriers threatened your
scaling?

D - Prioritization of scaling goals

“How did you prioritize between different scaling goals (e.g., speed, profitability, market share,
impact)?”

Did you ever have to trade off speed for stability (e.g., slower growth, but stronger
foundations)?

How do you balance short-term financial performance vs. long-term strategic goals?

How do you reconcile impact goals vs. profit goals?

Who or what influenced your prioritization (e.g., investors, board, customers, mission)?

Has your prioritization shifted over time? Why?

Block 2 — Financing / Funding

“What role has financing played in your growth strategy?”

Which sources of funding have you used (equity, venture capital, public funding, business
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angels, impact investors)?

Which of these have been most helpful or most difficult to access?

“What challenges have you encountered when raising capital?”

Have investors seen your sustainability mission as an advantage or more as a risk?

Do you perceive differences compared to conventional start-ups (e.g., return expectations,
investor patience)?

“Have funding programs or specific impact investment mechanisms supported your growth?”
To what extent do you depend on such programs?

What happens when funding programs expire or conditions change?

Block 3 — Regulations / Policies

“How have governmental regulations and bureaucratic requirements affected your growth?”
Did you experience hurdles with permits, certifications, or compliance processes?

What kind of costs or delays did this create?

“Are there regulatory frameworks that have positively supported your growth?”

For example, funding programs, political initiatives, networks, or clusters?

How important is the institutional environment in Germany/Europe for your development?
“When thinking about international expansion:”

Have you experienced regulatory differences across markets that influenced your scaling
strategy?

Block 4 — Talent Attraction

“How do you attract talent to your start-up?”

What role does your mission or purpose play in recruitment?

Which channels or strategies do you use to find new employees?

“What challenges do you face in retaining employees?”

Are factors such as limited salaries, high workload, or missing structures an issue?

“How do you perceive your attractiveness to female talent?”
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Do you actively work towards building diverse teams?

How does inclusivity factor into your talent strategy?

“What role do legitimacy signals (e.g., certifications, partnerships, impact stories) play for
you?”

Do you actively use them for employer branding?

How do applicants and stakeholders respond to them?

Block 5 — Context Information

Firm Age: When was your start-up founded?

Firm Size & Team Size: How many employees do you currently have?

Geography: In which markets/regions are you active?

Industry Sector: Which sector do you specifically operate in (e.g., energy, circular economy,
mobility)?

Mission: How would you summarize your mission in one sentence?

Certifications: Do you hold any certifications or standards (e.g., B Corp, ISO, Fair Trade)?
Stakeholders: Who are your main stakeholders (customers, investors, partners, community)?
Market Traction: How would you describe your current market traction (e.g., revenue growth,
customer numbers, partnerships)?

Block 6 - Closing

“If you could share one key lesson from your scaling experience, what would it be?”

“Is there anything important about scaling that we haven’t asked but you think we should

know?”
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Appendix F: Semi-structured interview guide for industry experts

Research question: What are the key challenges and opportunities sustainability-focused
(purpose-driven) start-ups face when scaling?

Introduction

Thank participant, explain purpose, ensure anonymity/confidentiality.

“We are studying what are the key challenges and opportunities sustainability-focused
(purpose-driven) start-ups face when scaling?. We’re interested in your personal experiences
and views. There are no right or wrong answers. Every information will be confidential and
anonymous.”

Warm-up: “Could you briefly introduce yourself, your current role, and your experience with
start-ups?”

Block 1 - General questions on scaling

A - Definition of scaling

“From your perspective, what are the biggest challenges sustainable start-ups face when
scaling?”

“What drivers or enablers do you see most often (e.g., networks, policy, investor support,
customer demand)?”

“In your view, what are the most critical growth drivers for sustainability ventures?”

Capital access, networks, partnerships, customer demand, policies, or talent?

Which of these factors tend to make the biggest difference in practice?

B - Growth drivers

“What were the main drivers of your venture’s growth so far?”

What role did capital access (VC, impact investors, public funding) play?

How important were networks and partnerships (accelerators, corporate collaborations, supply
chain relationships)?

Did customer demand or market trends significantly accelerate your scaling?
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How did your team and internal capabilities influence scaling (skills, leadership, culture)?
Were there external enablers (policies, technology, ecosystem support) that supported your
growth?

C - Barriers & Challenges

“What have been the biggest barriers or challenges in your scaling journey?”

Did you face resource constraints (financial, human, technological)?

How did regulation or compliance impact your ability to grow?

Were there competitive pressures that limited your expansion?

Have you experienced legitimacy challenges (convincing investors, customers, regulators)?
Did internal organizational challenges (e.g., managing a larger team, processes, culture)
emerge?

Can you give an example of a critical moment or turning point where barriers threatened your
scaling?

D - Prioritization of scaling goals

“How did you prioritize between different scaling goals (e.g., speed, profitability, market share,
impact)?”

Did you ever have to trade off speed for stability (e.g., slower growth, but stronger
foundations)?

How do you balance short-term financial performance vs. long-term strategic goals?

How do you reconcile impact goals vs. profit goals?

Who or what influenced your prioritization (e.g., investors, board, customers, mission)?

Has your prioritization shifted over time? Why?

Block 2 — Financing / Funding

“What role has financing played in your growth strategy?”

Which sources of funding have you used (equity, venture capital, public funding, business

angels, impact investors)?
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Which of these have been most helpful or most difficult to access?

“What challenges have you encountered when raising capital?”

Have investors seen your sustainability mission as an advantage or more as a risk?

Do you perceive differences compared to conventional start-ups (e.g., return expectations,
investor patience)?

“Have funding programs or specific impact investment mechanisms supported your growth?”’
To what extent do you depend on such programs?

What happens when funding programs expire or conditions change?

Block 3 — Regulations / Policies

“How have governmental regulations and bureaucratic requirements affected your growth?”
Did you experience hurdles with permits, certifications, or compliance processes?

What kind of costs or delays did this create?

“Are there regulatory frameworks that have positively supported your growth?”

For example, funding programs, political initiatives, networks, or clusters?

How important is the institutional environment in Germany/Europe for your development?
“When thinking about international expansion:”

Have you experienced regulatory differences across markets that influenced your scaling
strategy?

Block 4 — Talent Attraction

“How do you attract talent to your start-up?”

What role does your mission or purpose play in recruitment?

Which channels or strategies do you use to find new employees?

“What challenges do you face in retaining employees?”

Are factors such as limited salaries, high workload, or missing structures an issue?

“How do you perceive your attractiveness to female talent?”

Do you actively work towards building diverse teams?
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How does inclusivity factor into your talent strategy?

“What role do legitimacy signals (e.g., certifications, partnerships, impact stories) play for
you?”

Do you actively use them for employer branding?

How do applicants and stakeholders respond to them?

Block 5 — Just for Industry Experts (Investors, Accelerator Managers, Consultants, etc.)
(only for experts)

“From your perspective, what are the main differences in how sustainability-oriented and
conventional start-ups scale?”

“How do you assess the risks and opportunities of investing in sustainability-focused ventures
compared to traditional ones?”

“What criteria make a sustainable start-up attractive for funding or support?”’

“Have you observed changes in the ecosystem over the past years that affect how sustainable
ventures scale?”

“What advice would you give to sustainable start-ups looking to overcome scaling barriers?”
Block 5 — Context Information

Firm Age: When was your start-up founded?

Firm Size & Team Size: How many employees do you currently have?

Geography: In which markets/regions are you active?

Industry Sector: Which sector do you specifically operate in (e.g., energy, circular economy,
mobility)?

Mission: How would you summarize your mission in one sentence?

Certifications: Do you hold any certifications or standards (e.g., B Corp, ISO, Fair Trade)?
Stakeholders: Who are your main stakeholders (customers, investors, partners, community)?
Market Traction: How would you describe your current market traction (e.g., revenue growth,

customer numbers, partnerships)?
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Closing
“If you could share one key lesson from your scaling experience, what would it be?”
“Is there anything important about scaling that we haven’t asked but you think we should

know?”
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Appendix G: Codebook for the data analysis

Main Subcategory | Definiton Anchor When to When to

category example include exclude

Funding Ecosystem Structural “LPs who Include Exclude

& Capital shortage of explicitly want to | statements in statements

financing | Constraints investors or invest in which founders where funding
LPs willing to | sustainable start- | explicitly challenges arise
back ups are not attribute from internal
sustainable, many... creates a | financing factors (e.g.,
hardware- no man’s land.” challenges to poor readiness,
intensive or external unclear metrics)
long-horizon ecosystem or from general

startups. limitations such risk perceptions
as a small or that do not
specialised specifically
investor pool, relate to the
lack of sector- structural depth
specific capital, or composition
insufficient of the funding
institutional ecosystem.
investors with
sustainability
mandates, or
overall scarcity of
large-ticket
funding available
for sustainable
ventures.
Instrument & Mismatch “We obtained Include passages | Exclude
Structuring Fit between credit lines to in which statements
funding refinance entrepreneurs where the
instrument inventory... emphasise that difficulty is not
(equity, debt, packaged heat the financial due to
grants) and pumps and sold instruments instrument
startup's them to a bank.” | available, equity, | design (e.g.,
capital needs debt, grants, or investor
or model. hybrids, are scepticism,
unsuitable or regulatory
misaligned with barriers) but
their asset instead due to
intensity, cash- availability of
flow profile, capital, internal
business model, shortcomings, or
or stage of policy-induced
growth, leading to | uncertainty.
friction or
limiting scale.
Investor Trust & | Ability to “Y Combinator Include Exclude
Signaling create investor | gave us statements where | mentions of
confidence exposure... and founders describe | networks,
through impact | helped us close how credibility accelerators, or
measurement, | our seed round.” | markers, such as partnerships that
strong reputable support
networks, investors, operations or
accelerators, or accelerators, strategy but are
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credible certifications, not directly
signals. governance linked to
signals, or impact | improving
validation, affect | investor
investor trust, perceptions or
reduce perceived | signalling
risk, or unlock mechanisms.
access to capital.
Internal Quality of “Preparing clean | Include segments | Exclude
Readiness & financial financials across | where founders statements
Governance planning, many small link fundraising referring to
reporting, subsidiaries has success or external investor
internal been difficulty to the misunderstandin
governance demanding.” company’s gs, market
and internal uncertainty, or
transparency preparedness, sector-wide

required for such as quality of | challenges
funding access. financial unless the
reporting, founder
forecasting, attributes the
impact cause directly to
measurement, internal
compliance processes or
structures, or organisational
overall readiness.
governance
maturity.
Return, Exit & Investor “Investors still Include passages | Exclude
Risk expectations need a path to where founders statements that
Expectations for exit returns and explicitly discuss | discuss

pathways, risk
horizons, and
the tension
between
impact and
financial
return.

plausible exits.”

mismatches
between investor
expectations (e.g.,
fast returns, clear
exit pathways,
risk tolerance)
and the venture’s
sustainability-
driven, capital-
intensive, or long-
horizon business
model, thereby
affecting
financing.

profitability,
margins, or
business
performance
without
reference to
investor
expectations for
returns, exit
routes, or
perceived risk.
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Appendix H: In-depth overview of the analysis process

After transcription, all interviews were imported into MAXQDA for systematic analysis. First,
a hierarchical code system was developed and refined in an iterative process. All relevant text
segments were coded line by line, and the emerging codes were continuously checked for
overlap, redundancies and unclear boundaries. Rare or ambiguous codes were merged or
removed, and code definitions were documented in code memos to ensure consistency in their
application.

Once the full data set had been coded, an initial descriptive overview was generated using
MAXQDA'’s visual tools. In particular, the Code-Matrix-Browser was used to examine the
distribution of codes across interviews and document groups (e.g. different stakeholder types
such as sustainable start-ups and industry experts). This step helped to identify frequently
occurring themes as well as more case-specific aspects. On this basis, a subset of central codes
was selected for more in-depth analysis.

For these central codes, the Summary Grid function was used to condense the material. For
each interview and code combination, short, standardised summaries were written that captured
the core content of the underlying coded segments without re-quoting the full-text. These cell-
level summaries were then used to produce higher-level code summaries, in which the main
patterns, recurring themes and variations across cases were described for each code. In parallel,
brief document summaries were created for selected interviews to retain a case-oriented
perspective on the material.

Subsequently, cross-case and cross-group comparisons were carried out, drawing on the code
summaries, document summaries and matrix views. This allowed similarities and differences
between interviews and respondent groups to be identified and described in a structured way..
Finally, relevant outputs from MAXQDA (e.g. matrices, summaries) were exported and, where
appropriate, complemented by simple overviews in spreadsheet format (Excel) to support

transparent reporting of the analysis in the results chapter.
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Appendix J: Overview of interview findings — Start-up funding

Main categories

Findings

Ecosystem Capital
Constraints

Growth-stage capital for sustainable hardware ventures
remains structurally scarce compared to digital sectors
LPs allocate only a small portfolio share to sustainability
funds, limiting fund capacity for capital-intensive ventures
Narrow investor pools increase fundraising cycles and
reduce scaling speed

Instrument &
Structuring Fit

Traditional equity rounds often fail to match the working-
capital and asset-heavy requirements of hardware models
Pure equity financing is viewed as too dilutive and too slow
for capital-intensive scaling

Debt facilities, leasing structures, and asset-backed
financing are essential to smooth cash-flow

Ventures without access to tailored hybrid instruments face
slower growth and higher liquidity risk

Investor Trust &
Signaling

Investors rely on signalling mechanisms to evaluate markets
with technological and regulatory uncertainty

Credibility markers accelerate follow-on funding
Trust-building is essential for unlocking later-stage, larger-
ticket financing

Internal Readiness
& Governance

Structured financial planning, transparent forecasting and
milestone logic are prerequisites for investor engagement
Clean reporting systems and disciplined cash management
enhance credibility in fundraising conversations

Strong governance cannot fully offset external frictions but
acts as a necessary baseline

Investment readiness functions as an enabling but not
decisive condition in capital-intensive markets.

Return, Exit &
Risk Expectations

Grants lower customer barriers but often introduce
administrative delays that slow the sales-to-cash cycle
Dependency on public funding increases vulnerability to
political shifts and sudden eligibility changes

Blended finance is viewed as a critical enabler for de-risking
larger rounds

Clear, stable policy frameworks directly influence investor
confidence and capital mobilisation.

International
Finance Friction

Cross-border fundraising is hindered by fragmented legal,
accounting and tax frameworks across Europe

Investors prefer familiar regulatory environments, reducing
willingness to finance ventures abroad

Administrative complexity of multi-jurisdiction financing
increases legal spend and slows deal cycles
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Appendix L: Propositions from the findings:

Building on the exploratory analysis, a set of propositions can be derived that integrate the three
core dimensions examined in this thesis, regulatory conditions, start-up funding and talent
attraction. These propositions translate the observed qualitative mechanisms into testable
statements that can guide future, more systematic and comparative research designs.
Financing and funding

Proposition 1: Sustainable start-ups face persistent structural undercapitalisation driven by
investor bias, resulting in a pronounced “valley of death” between early-stage financing and
growth-stage capital.

Proposition 2: Conventional VC instruments are insufficient to meet the liquidity and working-
capital requirements of sustainable hardware ventures, making blended financing architectures
a necessary condition for scaling.

Proposition 3: In high-uncertainty markets, credibility signals function as primary filtering
mechanisms in investment decisions and significantly influence access to growth capital.
Propositions 4: Public funding instruments and subsidies are not merely supportive but often
constitutive of sustainable start-ups’ financing models, as they provide essential risk-absorbing
capital that enables private investment.

Proposition 5: Administrative delays and political uncertainty can induce financing paralysis
by extending sales-to-cash cycles and suppressing investment decisions, even in the absence of

formal regulatory change.

Appendix M: Declaration of AI Usage

During the preparation of this work, we used ChatGPT, Perplexity, and Grammarly to improve
readability and language, as well as to enhance the coherence and structure of our arguments.
After using these tools, we carefully reviewed, revised, and edited all proposed content, and we

take full responsibility for the final version of the thesis.
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