
From Technology to Market: 

A Systematic Approach to 
Problem-Solution Fit in 

Deep-Tech Commercialisation

Zora Schiferli
MASTER THESIS

February 7th, 2025

MSc Strategic Product Design
Faculty of Industrial Design Engineering

Delft University of Technology

Chair | Prof. dr. Hultink, E.J.
Mentor | MSc. Coelen, J.

Company Supervisor | Firdaus, A.
Product Design Lead | Docklab



Preface
The idea for this thesis started with my curiosity 
about how innovative technologies can transition 
from being exciting ideas to practical, impactful 
solutions. When I came across Docklab and their 
digital twin technology, NexTwin, I was struck by 
how clear the technology was to its founders, but 
how unclear the technology and its benefits were 
to everyone I tried to explain it to. This inspired my 
focus on tackling the “solution looking for a problem” 
dilemma that many deep-tech ventures face.

Throughout this project, I experienced both 
challenges and growth. I learned how to manage 
uncertainty, embrace setbacks, and adapt my goals. 
A significant turning point was realising that finding a 
client for NexTwin was not feasible within the scope 
of my research. While this was disappointing at first, 
it led me to focus on creating a replicable process 
to help ventures systematically identify and validate 
problem areas. This shift gave the project a broader 
relevance, and I am proud of the result.

I want to thank my supervisors, Erik-Jan and 
Jeroen, for their invaluable guidance and support. 
Your approachable and informal style made 
our discussions feel more like collaborative 
brainstorming sessions than formal supervision. 
This natural way of working not only encouraged 
me to think critically but also made the process so 
enjoyable that I sometimes forgot I was working on 
my graduation project.

I am also grateful to Docklab for welcoming me into 
their team and giving me access to their expertise and 
resources. A special thanks to all the stakeholders 
who participated in the Reverse Hackathon and 
shared their valuable insights; it wouldn’t have been 
possible without your contributions. Finally, I want 
to thank my family, Lucas, and my friends for their 
encouragement and for helping me stay grounded 
during the stressful moments.

This thesis has taught me a lot about deep-tech 
commercialisation and how strategic design can help 
bridge the gap between technology and real-world 
applications. I hope the process developed here can 
help other ventures navigate the early challenges of 
aligning technology with market needs.

Thank you for reading, and I hope you find this 
research as insightful as I found the process of 
creating it.

Zora Schiferli

07.02.2025
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Executive Summary
Deep-tech ventures, such as those developing 
digital twins, artificial intelligence, or blockchain 
solutions, often struggle to connect their innovative 
technologies with clear, actionable market 
opportunities. Unlike single-product start-ups that 
address well-defined customer pain points, deep-
tech ventures are often driven by technological 
innovation in search of practical applications. This 
“solution looking for a problem“ scenario hinders 
commercialisation, as many ventures fail to establish 
a direct link between their technologies and specific, 
solvable problems.

This thesis tackles this challenge by proposing 
a systematic Problem-Solution Fit (PSF) process 
tailored to deep-tech ventures. The PSF process 
helps to identify, prioritise, and validate problem 
areas, bridging the gap between technological 
potential and market relevance. The study was 
conducted in collaboration with Docklab, a venture 
lab exploring commercialisation for NexTwin, a 
digital twin technology. The research combined 
a literature review, case study analysis, semi-
structured interviews and an emerging method 
called a “Reverse Hackathon”.

The research highlights three key obstacles that 
hinder Problem-Solution Fit in deep-tech ventures. 
First, stakeholder engagement is difficult in multi-
stakeholder environments due to conflicting 
priorities, trust issues, and fragmented data 
ecosystems. Second, integration challenges arise 
from legacy systems, high adoption costs, and the 
perceived complexity of advanced technologies. 
Third, ventures face strategic tensions between 
market-pull and tech-push approaches, creating 
uncertainty in balancing their innovative potential 
with practical industry needs.

These insights informed the development of 
the PSF process, which includes three phases: 
exploration, validation, and decision-making. Tools 
like stakeholder mapping and assumption mapping 

help to identify actionable problem areas, while the 
Reverse Hackathon serves as a central activity to 
uncover hidden industry pain points and validate 
priorities. By prioritising actionability, stakeholder 
alignment, scalability, and market relevance, the 
process provides a structured path for deep-tech 
ventures to transition from abstract innovations to 
market-ready solutions.

The Docklab case study revealed critical lessons. 
While the Reverse Hackathon generated three 
actionable problem areas and direct client leads, 
internal challenges, such as reactive outreach 
and broad value propositions, prevented these 
opportunities from being pursued. This highlighted 
the importance of focus, proactive stakeholder 
engagement, and sector-specific value propositions 
for deep-tech ventures. The process demonstrated 
its effectiveness in identifying and prioritising 
problem areas while underscoring the need for 
refined commercialisation strategies.

This research contributes to academic literature and 
practice by extending frameworks like Romme et 
al.’s (2023) Reverse Hackathon to focus on early-
stage PSF in tech-push contexts. The PSF process 
provides a replicable methodology for navigating 
ambiguous markets, enabling collaboration, and 
aligning technological capabilities with market 
needs. Its interdisciplinary design, integrating 
sociology, cognitive science, and design thinking, 
enhances its adaptability across industries.

For practitioners, the PSF process offers actionable 
tools to reduce false starts, allocate resources 
efficiently, and align innovations with stakeholder 
priorities. Although developed in the Docklab 
context, the process is scalable and adaptable, 
offering a valuable framework for ventures addressing 
the “solution looking for a problem” dilemma. By 
achieving PSF, ventures can navigate uncertainty, 
build stakeholder trust, and establish a foundation 
for sustainable market success.
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This thesis is organised into nine chapters, each 
contributing to the overarching goal of developing a 
systematic process for achieving Problem-Solution 
Fit (PSF) in deep-tech ventures. This structure 
ensures a logical progression from defining the 
problem to proposing a solution, making the thesis 
accessible and relevant for both academic and 
industry audiences.

1. Introduction

2. Project Approach

3. Theoretical Foundation

4. Qualitative Research 
& Results

5. Integration of Insights

6. Problem-Solution Fit 
Process

7. Discussion

8. Conclusion

9. Reflection

Established the context, research aim, and scope of the study, highlighting the challenges faced by 
deep-tech ventures in achieving PSF and outlining the research questions driving this thesis. 1

Explains the research methodology, including the design science approach and the extended single 
case study of NexTwin, detailing how multiple methods were integrated to generate insights. 2

3Synthesises existing literature on deep-tech commercialisation, identifying key gaps and 
limitations in current frameworks for problem-area discovery and validation.

Theoretical Foundation

Introduction

Project Approach

4Presents the empirical findings from the case study, including insights from interviews and the 
Reverse Hackathon, and highlights patterns that inform the development of a PSF process.

Qualitative Research

5Develops criteria for prioritising and validating problem areas, based on theoretical and 
empirical findings, to guide ventures in aligning their innovations with actionable market needs.

Integration of Insights

6Propose a structured PSF process tailored to the unique challenges of deep-tech ventures,  
integrating the developed criteria and empirical insights.

Problem-Solution Fit Process

Reflects on the implications of the research findings, situating them within the broader academic and 
practical discussions on deep-tech commercialisation. 7

Summarises the key findings, revisits the research questions, and outlines the contributions and 
limitations of the study, as well as directions for future research. 8

Discussion

Conclusion

Provides a critical reflection on the research process, methodology, and personal learnings,  with an emphasis on challenges encountered and lessons for future research. 9
Reflection
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01 INTRODUCTION 
Framing the Challenges for Deep-Tech Ventures

This chapter establishes the foundation for the research, outlining the context, challenges, and significance of 
achieving Problem-Solution Fit (PSF) for deep-tech ventures. It explores the “solution looking for a problem” 
dilemma and highlights gaps in existing frameworks for early-stage commercialisation. The research aim, 
scope, and guiding questions are presented, alongside an explanation of how this thesis seeks to address these 
challenges. By framing the study within both academic and practical contexts, this chapter sets the stage for 

the methodologies and insights that follow.
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1.1 The Deep-Tech Commercialisation Dilemma
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Deep-tech ventures represent the forefront of 
technological innovation, containing fields such as 
digital twins, artificial intelligence, and blockchain. 
These technologies have the potential to transform 
industries, yet their commercial success is far from 
guaranteed. Unlike traditional start-ups, which 
often address pre-identified market needs, deep-
tech ventures are frequently driven by technological 
advancements developed without predefined 
applications. This disconnect creates what Leiva & 
Kuschel (2020) describe as the “solution looking for 
a problem” dilemma, where innovative technologies 
struggle to align with validated market demands (see 
Figure 1).

Research indicates that the inability to achieve this 
alignment is a significant factor in the high failure 
rates of innovation-driven start-ups. Survival rates 
for such ventures remain low, averaging below 20% 
in Europe (Statista, 2018). The Organisation for 
Economic Co-operation and Development (OECD, 
2021) further highlight the role of market alignment 
and entrepreneurship ecosystems in overcoming 
these challenges. For deep-tech ventures, prolonged 
development cycles, technical complexity, and 
ambiguous market demand amplify the difficulty of 
achieving Problem-Solution Fit (PSF), a foundational 
step toward commercial success.

Absence of Frameworks
Commercialisation frameworks such as Lean 
Startup (Ries, 2011) and Business Model Canvas 
(Osterwalder & Pigneur, 2011) are owidely used 
by traditional ventures. However, these methods 
assume a baseline understanding of market 
segments or target users, which deep-tech ventures 
often lack. While these approaches emphasise 
iterative validation and customer-centric design, 
they provide limited guidance for ventures that are 
still defining potential problem areas.

This gap is especially critical for deep-tech ventures. 
Unlike consumer tech or conventional single-
product start-ups, where customer needs are 
relatively well-defined, deep-tech ventures must 
first identify how their technological capabilities 
can create measurable value before advancing to 
broader commercialisation efforts.

Defining Problem Areas
In this thesis, poblem areas refer to unmet needs, 
inefficiencies, or opportunities within industries 
that could benefit from the application of emerging 
technologies (Blank, 2013). Identifying these areas 
is a critical step for deep-tech ventures to align their 
innovations with real-world demands. However, 
existing commercialisation frameworks offer limited 
guidance for systematically identifying, prioritising, 
and validating these areas.

Figure 1. Timeline from Technological Breakthrough to “Solution Looking for a Problem“ Dilemma

Master Thesis | Zora Schiferli
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Without a structured approach, many ventures resort 
to improvised or passive methods, such as generic 
market outreach. These approaches often fail to 
yield actionable insights, leading to investments 
in misaligned solutions that lack stakeholder 
relevance. This misalignment can hinder adoption, 
limit market impact, and ultimately risk commercial 
success. Therefore, there is a pressing need for 
methodologies that help ventures systematically 
uncover and validate problem areas to establish a 
foundation to sustainble commercialisation.

The Role of Problem-Solution Fit (PSF)
Problem-Solution Fit (PSF) is an essential early-
stage milestone for aligning technological innovation 
with market needs. Grounded in principles of 
innovation management, PSF ensures that a product 
or technology addresses a validated and significant 
problem before scaling efforts toward broader 
market-fit initiatives (Blank, 2013; Christensen, 
2007). 

For deep-tech ventures, achieving PSF is particularly 
important due to their unique challenges. These 
ventures face prolonged development cycles, 
technical complexity, and high levels of market 
uncertainty (Haessler et al., 2020). Without PSF, 
ventures risk allocating resources to technologies 
that lack stakeholder relevance, delaying adoption 
and commercial success. By focusing on PSF, 
ventures can build a stronger foundation for 
addressing market demands, improving stakeholder 
alignment, and reducing the risks associated with 
early-stage commercialisation.
Addressing the Gap: A Systematic Approach

This thesis introduces a tailored PSF process to 
address the challenges posed by the “solution looking 
for a problem” dilemma. Unlike existing frameworks, 
which often assume a clear understanding of 
market segments, the PSF process emphasises 
the systematic identification, prioritisation, and 
validation of problem areas. 

The proposed PSF process aligns with Markham’s 
(2002) call for structured decision-making and 
proactive stakeholder engagement as essential 
elements for guiding ventures toward market 
readiness. By integrating these principles, the 
process ensures that technological innovations 
are evaluated against real-world needs, enabling 
ventures to move from exploration to actionable 
solutions (see Figure 2).

By addressing the challenges of deep-tech 
commercialisation, this thesis contributes a replicable 
framework that not only helps ventures achieve PSF 
but also lays the groundwork for sustainble market 
success. The following section outlines the research 
aim and scope, detailing how this study investigates 
and refines the PSF process to support ventures in 
overcoming the complexities of early-stage market 
alignment.

01 INTRODUCTION

Figure 2. Research Scope
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01 INTRODUCTION

1.2 Research Aim and Scope

11

Building on the challenges outlined in Section 1.1, 
this research aims to develop a systematic process 
for achieving Problem-Solution Fit (PSF) in deep-
tech ventures. By aligning technological innovations 
with validated problem areas, this approach 
seeks to bridge the gap between research-driven 
advancements and commercially viable solutions. 
The study addresses both theoretical and practical 
dimensions, offering actionable insights into the PSF 
challenge.

The overarching research question guiding this 
study is:
How can deep-tech ventures solve the “solution 
looking for a problem dilemma”?

This question frames the dual focus of the research: 
exploring theoretical strategies and practical tools 
to address the complexities of achieving PSF. To 
answer this comprehensively, the study is structured 
around four interconnected sub-questions:

SQ1: Why do deep-tech ventures often struggle 
to identify relevant problem areas for achieving 
PSF, and what insights can literature provide on 
overcoming these challenges?
This question establishes the theoretical foundation 
of the research. It synthesises knowledge on deep-
tech commercialisation and identifies gaps in 
existing methodologies, emphasising the need for 
a systematic approach to problem discovery and 
prioritisation.

SQ2: How can insights from a single case study 
in the supply chain sector inform the development 
of a process for identifying and prioritising high-
impact problem areas in deep-tech ventures?
Building on the theoretical groundwork of SQ1, this 
question uses an in-depth case study to provide 
empirical insights. It focuses on understanding 
the challenges and opportunities faced by a 
representative deep-tech ventures, uncovering 
patterns and critical factors in defining and validating 
problem areas.

Master Thesis | Zora Schiferli

SQ3: What criteria should be applied to prioritise 
and validate problem areas, ensuring they are 
actionable, solvable, and aligned with market 
needs?
This question builds on the findings of SQ1 and 
SQ2 to develop criteria for evaluating problem 
areas systematically. It ensures that technological 
capabilities align with stakeholder needs, balancing 
feasibility with potential impact.

SQ4: What does a Problem-Solution Fit (PSF) 
process look like that supports deep-tech ventures 
in aligning their capabilities with validated problem 
areas?
Integrating theoretical insights, empirical findings, 
and evaluation criteria, this question focuses on 
designing a replicable PSF process. This process 
aims to help ventures navigate uncertainty and align 
their innovations with real-world needs effectively.

This thesis focuses on the challenges and 
opportunities of achieving PSF in complex, multi-
stakeholder environments, with a particular focus 
on deep-tech ventures in the supply chain sector. 
While grounded in an extended single case study, 
the insights are designed to contribute to a broader 
understanding of the systemic barriers to deep-tech 
commercialisation. Key barriers, such as fragmented 
data and stakeholder dynamics, are analysed to 
inform actionable criteria and design a Problem-
Solution Fit process. 

Through a combination of theoretical exploration and 
empirical investigation, this study offers practical 
and academically rigorous contributions. It provides 
a replicable process to support deep-tech ventures 
in transitioning from research-driven innovation to 
sustainble commercialisation, enabling alignment 
between technological potential and market needs.
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A Case Study of Deep-Tech Commercialisation

Docklab and NexTwin
Docklab is a venture studio that operates by 
simultaneously managing multiple research-driven 
projects funded through targeted subsidies. One 
of its main initiatives is NexTwin, a digital twin 
technology designed to optimise supply chains by 
integrating advanced data modelling and simulation 
capabilities. NexTwin aims to enhance transparency 
and operational efficiency across complex supply 
chain networks.

Why This Case Represents Deep-Tech Challenges
Docklab serves as a representative example 
of the complexities inherent in deep-tech 
commercialisation. Unlike single-product start-ups, 
its multi-project approach introduces additional 
challenges, such as resource allocation, project 
prioritisation, and aligning different stakeholders 
with competing interests. 

During the initial exploration of thesis topics, I 
observed that Docklab had a highly versatile and 
advanced technology in NexTwin. However, it 
lacked clarity on the specific problem areas where 
the technology could deliver measurable value. This 
disconnect exemplifies the broader “solution looking 
for a problem” dilemma faced by deep-tech ventures 
and inspired the central focus of this research.

NexTwin highlights the need for a systematic 
approach to identifying and validating problem 
areas. Its versatility underscores the challenge of 
aligning technological capabilities with actionable 
market needs. This makes Docklab an ideal case 
study for exploring how deep-tech ventures can 
achieve Problem-Solution Fit (PSF) and transition 
from research-driven innovation to commercially 
viable solutions.

1.3 Docklab/NexTwin

01 INTRODUCTION 12

1.4 Concluding Chapter 1

This chapter introduced the challenges deep-tech 
ventures face in achieving Problem-Solution Fit 
(PSF), particularly when lacking predefined use 
cases or market segments. Existing frameworks, 
while valuable for later stages of commercialisation, 
fall short in guiding ventures through the early 
process of identifying and validating problem areas.

The research aims to address this gap by developing 
a structured PSF process to align technological 
capabilities with validated market needs. Guided 
by the research questions, the thesis combines 
theoretical exploration and empirical investigation 
to provide practical and academically grounded 
insights. 

The next chapter, Project Approach, details the 
design science methodology and the extended 
single case study approach used to uncover and 
address these challenges.



02 PROJECT APPROACH
Structure in Exploring and Addressing the PSF Dilemma

This chapter outlines the research design and methods used to investigate how deep-tech ventures can achieve 
Problem-Solution Fit (PSF). It begins by introducing the Double-Diamond framework and Design Science 
approach, explaining their relevance to the study’s exploratory and iterative nature. The chapter then details 
the extended single case study methodology, which combines interviews, a Reverse Hackathon, and grounded 
theory to gather rich insights. Finally, it describes the intended research deliverables, including a structured PSF 
process and broader insights for emerging technologies, highlighting how these outputs align with the research 

aim.



Develop Phase: The PSF process was further 
refined, integrating stakeholder feedback. Additional 
validation helped adjust the criteria for prioritising 
problem areas, ensuring alignment with feasibility 
and industry needs.

Deliver Phase: The final PSF process was 
structured into a replicable framework, incorporating  
practical applications for deep-tech ventures.

Design Science
The Design Science approach (March & Smith, 
1995; Hevner et al., 2004) focuses on solving 
real-world problems by designing and evaluating 
practical artefacts. This aligns with the study’s aim 
of developing a systematic PSF process that is both 
actionable and relevant. March & Smith (1995) define 
Design Science as a cycle of building and evaluating 
artefacts, while Romme & Dimov (2021) emphasise 
its iterative and problem-driven nature, which fits 
with the Reverse Hackathon methodology used in 
this study.

Three key Design Science principles applied in this 
research (see Figure 4) are:

Problem Relevance: Addressing the gap in 
existing commercialisation frameworks by focusing 
on ventures without predefined market segments.

Design as a Search Process: Using iterative 
methods, such as the Reverse Hackathon and 
grounded theory, to refine the PSF process

Evaluation: Assessing the PSF process against 
real-world challenges identified through the case 
study.

02 PROJECT APPROACH 14
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2.1 Research Design

The research design of this thesis aims to 
systematically explore how deep-tech ventures can 
achieve Problem-Solution Fit (PSF). To address this 
challenge, the study employs three complementary 
methodologies: the Double-Diamond framework, 
the Design Science approach, and an extended 
single case study. These methods ensure both 
theoretical rigour and practical relevance, enabling 
the development of a replicable process for aligning 
deep-tech innovations with market needs.

Double-Diamond Framework
The Double-Diamond framework (British Design 
Council, 2005) provides a guiding structure for this 
research rather than a rigid step-by-step model. This 
framework, which alternates between divergent and 
convergent thinking, helped navigate the iterative 
and exploratory nature of the “solution looking for 
a problem” dilemma in deep-tech ventures (see 
Figure 3). However, in practice, the process was less 
linear, with overlaps between phases and iterative 
refinement based on stakeholder feedback. 

Each phase played a distinct role in shaping the 
Problem-Solution Fit (PSF) process:

Discover Phase: This phase expanded the problem 
space by gathering insights through literature review, 
stakeholder interviews, and assumption mapping.
The research explored multiple commercialisation 
frameworks (e.g. Lean Startup, Design Thinking) and 
identified key barriers for deep-tech adoption.

Define Phase: The Reverse Hackathon played a 
central role in this phase, helping narrow down and 
validate the problem areas identified in the Discover 
phase. By engaging stakeholders in a co-creative 
problem-framing exercise, this method refined the 
assumptions and themes into concrete, industry-
relevant problem areas. This phase resulted in the 
first structured iteration of the PSF process.

Figure 3. Adapted Double-Diamond Framework from British 
Design Council (2005)



Extended Single Case Study with Multiple 
Methods
An extended single case study (Yin, 2018) was 
chosen to provide in-depth insights into the 
challenges faced by deep-tech ventures. Docklab, 
a venture studio exploring digital twin technology, 
served as the representative case. While specific 
to Docklab, the findings offer broader insights into 
the Problem-Solution Fit (PSF) process for similar 
ventures.
 
A multi-method approach was used to capture 
different dimensions of the problem:

Semi-Structured Interviews: Explored
stakeholder perspectives on market challenges
(Figure 5).
Reverse Hackathon (Romme et al., 2023):
Facilitated co-creation to refine and validate
problem areas (Figure 6).
Grounded Theory (Glaser & Strauss, 1967;
Charmaz, 2006): Used as an inductive data
analysis method to identify patterns and refine the
PSF process.

While Grounded Theory (GT) is often considered a 
methodology, this study applies it as a systematic 
analytical method, ensuring that insights from 
interviews and the Reverse Hackathon were 
iteratively coded and synthesised.

Figure 4. Overlay of Design Science Approach on Double-Dia-
mond Framework

02 PROJECT APPROACH 15
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Figure 5. Interaction of Semi-Structured Interviews

Figure 6. Interaction of Reverse Hackathon Session

This multi-method approach ensures a 
comprehensive understanding of the complexities 
involved in aligning deep-tech innovations with 
market needs. Semi-structured interviews provided 
detail on different priorities and challenges at the 
individual level, while the Reverse Hackathon enabled 
co-creation to align these diverse perspectives 
with actionable problem areas. Grounded theory 
integrated these findings, ensuring a strong base for 
developing the PSF process.

By integrating these methods within the Double-
Diamond framework and Design Science approach, 
the research achieved both depth and practical 
relevance. This structured methodology forms the 
foundation for addressing the PSF dilemma and 
achieving the research objectives.
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2.2 Methods and Data Collection

The methods and data collection processes in this 
study were selected to align with the research aim 
of developing a structured process for achieving 
Problem-Solution Fit (PSF) in deep-tech ventures. 
By employing qualitative research techniques, the 
study explores stakeholder perspectives, identifies 
actionable problem areas, and generates insights 
into the challenges of early-stage commercialisation.

Overview of Methods (as illustrated in Figure 7)

1. Semi-Structured Interviews
Semi-structured interviews were conducted with 
stakeholders from the supply chain and energy 
sectors, including industry experts, potential end-
users, and regulatory representatives. This method 
provided flexibility to explore specific areas of interest 
while enabling a deep understanding of stakeholder 
perspectives.

Purpose: To uncover critical barriers and 
opportunities in aligning technological capabilities 
with validated problem areas.
Contribution to Research Aim: The interviews 
provided rich, context-specific data, highlighting 
market dynamics, stakeholder needs, and challenges 
unique to deep-tech commercialisation.

2. Reverse Hackathon
The Reverse Hackathon served as a collaborative 
method for problem discovery and validation. Unlike 
traditional hackathons, this approach focused on 
engaging stakeholders to co-create and refine 
actionable problem areas for deep-tech ventures.

Purpose: To validate real-world applications 
of emerging technologies and capture diverse 
stakeholder insights.
Contribution to Research Aim: The Reverse 
Hackathon facilitated early stakeholder alignment, 
grounding the PSF process in practical, actionable 
insights.

3. Grounded Theory
Grounded theory was used as the primary data 
analysis method to systematically derive insights 
from the interviews and Reverse Hackathon data. 
This method allowed themes and patterns to emerge 
directly from the data, ensuring findings were not 
influenced by preconceived frameworks.

Purpose: To identify relationships, patterns, and 
themes within the data.
Contribution to Research Aim: Grounded theory 
supported the development of evidence-based 
criteria and processes for achieving PSF, ensuring 
findings were deeply rooted in empirical data.

Figure 7. Venn-Diagram of Used Methods



Data Collection Process
The data collection process consisted of four distinct 
phases, ensuring a structured approach to gathering 
and analysing data:

1. Planning Phase: 
- Developed interview guides tailored to explore 
stakeholder perspectives.
- Designed Reverse Hackathon protocols to align 
with research objectives, focusing on collaborative 
problem discovery and prioritisation.
2. Execution Phase: 
- Conducted 11 semi-structured interviews across 
diverse stakeholders.
- Organised and facilitated a Reverse Hackathon 
involving key industry participants, focusing on co-
creating and validating actionable problem areas.
3. Data Documentation: 
- Recorded and transcribed all interviews and 
Reverse Hackathon sessions.
- Ensured comprehensive documentation for 
accurate analysis.
4. Analysis Phase: Applied grounded theory to 
iteratively code, categorise, and synthesise data into 
actionable themes and insights.

Alignment with Research Aim
This multi-method approach ensures a holistic 
exploration of the challenges faced by deep-
tech ventures. The combination of stakeholder 
engagement (through interviews and the Reverse 
Hackathon) and rigorous data analysis (via grounded 
theory) enabled the study to:

Identify and prioritise high-impact problem areas
Develop a replicable process for achieving PSF
Bridge theoretical insights with practical
applications

By integrating diverse stakeholder perspectives 
with systematic data analysis, the study addresses 
the complexities of transitioning ventures from 
“solutions looking for a problem” to market-aligned 
innovations. 
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2.3 Research Deliverables

Building on the study’s findings, this research delivers 
a structured Problem-Solution Fit (PSF) process 
that enables deep-tech ventures to systematically 
identify, prioritise, and validate problem areas. This 
process provides a replicable framework that:

Guides problem discovery by structuring how
ventures uncover actionable opportunities aligned
with their technological capabilities.
Suppots validation by establishing clear criteria
to assess feasibility, significance, and market
alignment.
Facilitates decision-making by providing
structured steps to determine whether to pivot,
pause, or proceed.

Beyond the PSF process, the research offers 
stakeholder-driven insights into deep-tech 
commercialisation challenges, particularly in 
multi-stakeholder environments. These insights 
contribute to bridging the gap between tech-push 
innovation and market-driven adoption.

Additionally, this study applies and extends the 
Reverse Hackathon as a co-creative methodology 
for problem validation in ambiguous contexts, 
demonstrating its effectiveness in aligning deep-
tech innovations with concrete industry needs.

Through these deliverables, this thesis provides 
practical tools and structured approaches to help 
deep-tech ventures transition from “solutions looking 
for a problem” to market-aligned innovations.



02 PROJECT APPROACH 18

Master Thesis | Zora Schiferli

2.4 Concluding Chapter 2

This chapter outlines the research design and 
methodology underlining the study. By leveraging the 
Double Diamond framework and a Design Science 
approach, the research systematically explores 
the challenges of achieving Problem-Solution Fit 
(PSF) for emerging technologies. Grounded in an 
extensive single case study, the study employs 
qualitative methods, including interviews and a 
Reverse Hackathon, with grounded theory guiding 
data analysis. These methods are tailored to uncover 
actionable insights, prioritise problem areas, and 
validate the proposed PSF process. The research 
deliverables, including a structured PSF process 
and broader insights for deep-tech ventures, aim 
to bridge the gap between technological innovation 
and market readiness. This foundation sets the stage 
for a detailed exploration of theoretical frameworks 
in the next chapter.



03 THEORETICAL 
FOUNDATION

Insights and Frameworks for Overcoming Barriers in 
Deep-Tech Commercialisation

This chapter addresses Research Sub-Question 1: Why do deep-tech ventures often struggle to identify 
relevant problem areas for achieving problem-solution fit, and what insights can literature provide on 

overcoming these challenges?

Deep-tech ventures face distinct commercialisation challenges, including prolonged development cycles, 
undefined problem areas, and complex stakeholder landscapes. This chapter explores these barriers, evaluates 
existing commercialisation frameworks, and identifies gaps in current methodologies. These insights form the 
foundation for developing a structured approach to Problem-Solution Fit (PSF), which is further examined in the 

empirical research.
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3.1 The Concept of Problem-Solution Fit

The “Solution Looking for a Problem” Dilemma
Emerging technologies such as digital twins, artificial 
intelligence, and blockchain hold broad applicability 
across industries but often struggle to find 
immediate adoption. These technologies, classified 
as General Purpose Technologies (GPTs) (Jovanovic 
& Rousseau, 2005), offer transformative potential but 
lack predefined use cases. As a result, many deep-
tech ventures struggle to position their innovations 
within existing market structured, leading to what 
is commonly referred to as the “solution looking 
for a problem” dilemma (Leiva & Kuschel, 2020). 
Unlike start-ups that develop products in response 
to clearly defined market needs, deep-tech ventures 
often emerge from technological advancements 
rather than market demand. This disconnect makes 
it difficult to establish commercial viability.

Without a structured approach to identifying 
problem areas, deep-tech ventures risk investing 
resources into applications that fail to gain traction. 
This often results in prolonged experimentation, 
misalignment with industry needs, and difficulty in 
securing stakeholder buy-in (Haessler et al., 2022). 
While existing market validation frameworks offer 
guidance on refining solutions based on user needs, 
they are typically designed for contexts where 
demand is already visible. In contrast, deep-tech 
ventures must first determine where their technology 
provides the most value before traditional validation 
processes can take effect.

Defining Problem Areas in Deep-Tech Ventures
In this thesis, problem areas are defined as unmet 
needs, inefficiencies, or industry challenges where 
a technology can deliver measurable value (Blank, 
2013). Identifying these areas is critical for achieving 
Problem-Solution Fit (PSF): de process of aligning 
technological capabilities with industry-relevant 
challenges. 

However, this process is particularly complex for 
deep-tech ventures because market demand is 
often ambiguous, fragmented, or emerging rather 
than well-defined.

The difficulty of defining problem areas in deep-
tech is shaped by multiple interrelated factors, 
including unclear demand signals, multi-stakeholder 
environments, and integration barriers. These 
challenges, further explored in Section 3.2, 
underscore the limitations of traditional market 
validation approaches in deep-tech settings. Unlike 
consumer-driven markets, where start-ups can 
rely on iterative customer feedback, deep-tech 
innovations frequently require a more proactive and 
structured approach to problem discovery.

Limitations of Existing Frameworks in Deep-Tech 
Commercialisation
Achieving Problem-Solution Fit (PSF); the process 
of identifying, validating, and aligning technological 
capabilities with clearly defined, solvable market 
problems, is a critical challenge in deep-tech 
ventures. Several established methodologies 
attempt to bridge the gap between innovation and 
market adoption, but they fall short in deep-tech 
contexts:

• Lean Startup (Ries, 2011): Designed for iterative 
product development based on rapid user 
feedback, this framework assumes a clearly 
defined customer base. In deep-tech, however,  
potential useres may be unaware of the 
technology’s relevance, making rapid iteration 
ineffective in the early stages.
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• Jobs to be Done” (Christensen, 2007): A 
customer-needs framework that examines why 
useres adopt certain solutions to complete 
tasks. While useful in established markets, it 
assumes that customers already perceive a 
problem as solvable. Deep-tech ventures often 
face the challenge that industries have not yet 
articulated these unmet needs in ways that align 
with emerging technologies.

• Customer Development Model (Blank, 2013) : 
highlights continuous stakeholder engagement 
but presumes a baseline understanding of 
the market. Deep-tech ventures often lack 
this foundation, requiring structured methods 
to first uncover and validate problem areas 
before engaging customers effectively. 

While these frameworks provide effective tools 
for solution refinement and market entry, they do 
not sufficiently address the earlier challenge of 
defining and validating problem areas in deep-tech 
commercialisation. They assume a level of market 
awareness and demand that deep-tech ventures do 
not have from the outset.
This gap suggests that achieving Problem-Solution 
Fit (PSF) requires additional structuring beyond 
conventional start-up methodologies.

Positioning Problem-Solution Fit Within Deep-
Tech Commercialisation
The challenge of achieving Problem-Solution Fit 
(PSF) reflects a broader gap in the commercialisation 
of deep-tech ventures. Unlike start-ups that refine 
existing product-market relationships, deep-tech 
must first establish these relationships from scratch. 
However, existing literature does not provide a 
dedicated PSF framework, leaving several questions 
unanswered:

• How can deep-tech ventures systematically 
explore problem areas when demand signals are 
weak or indirect?

• What methodologies are most effective for 
defining and validating problem areas in multi-
stakeholder environments?

• How can problem areas be validated before 
significant development efforts are committed?

These questions remain unresolved in existing 
literature, underscoring the need for further 
investigation. The following sections expand on 
this discussion by examining barriers to deep-tech 
commercialisation and the applicability of existing 
frameworks. Together, these insights provide the 
groundwork for evaluating new approaches to early-
stage problem discovery and validation in deep-tech 
settings.



3.2 Barriers to Deep-Tech Success

The commercialisation of deep-tech ventures 
presents distinct challenges that stem from the 
complexity of these technologies and their undefined 
market applications. Deep-tech ventures are often 
driven by technological advancements that lack 
clear pathways to adoption. This disconnect creates 
barriers in three key areas: stakeholder engagement, 
integration with existing systems, and the tension 
between market-pull and tech-push approaches. 
Each of these factors contributes to the difficulty of 
achieving Problem-Solution Fit (PSF) and, ultimately, 
commercial viability.

3.2.1 The Role of Stakeholder Collaboration

Stakeholder collaboration is essential for aligning 
deep-tech innovations with marketneeds, yet it is 
often insufficient or fragmented. Unlike conventional 
industries where customer feedback can be easily 
gathered, deep-tech ventures must navigate multi-
stakeholder environments, including regulatory 
bodies, industry partners, and end-users, each with 
distinct priorities and constraints (Liu et al., 2018). 
Misalignment among these groups delays market 
entry and hinders validation of problem areas 
(Lehtinen & Aaltonen, 2020).

Granovetter’s (1985) concept of “embeddedness” 
highlights that stakeholder engagement is not purely 
a procedural issue but also a social challenge, 
relying on trust and relational dynamics. Without 
strong stakeholder trust, ventures risk resistance to 
innovation, misaligned priorities, and uncertainty in 
scaling their solutions.

Why Stakeholder Engagement Often Falls Short
Many deep-tech ventures struggle to engage 
stakeholders early, resulting in tech-driven solutions 
developed in isolation. This lack of engagement 
contributes to product-market misalignment, slowing 
adoption and reducing commercial potential (Palo-
Oja et al., 2015). 

Iterative frameworks like Lean Startup rely on direct 
customer feedback, but these methods are less 
effective for deep-tech ventures, which often lack 
clearly defined users (De Cock et al., 2019). Without 
structured collaboration, ventures may also overlook 
key constraints such as scalability, regulatory 
compliance, or industry-specific adoption barriers.

Structured Approaches to Improve Engagement
Structured methodologies, such as Reverse 
Hackathons (Romme et al., 2023), offer practical 
tools for improving stakeholder collaboration. These 
approaches facilitate co-creation and iterative 
problem refinement, enabling ventures to incorporate 
diverse perspectives, including customer needs, 
regulatory constraints, and operational requirements, 
into their innovation process.

As De la Tour et al. (2017) argue, collaboration 
between start-ups and corporates is particularly 
critical in deep-tech contexts, where scaling often 
requires shared infrastructure, trust-building, and 
alignment on strategic goals.

Implications for Stakeholder Engagement 
A structured approach to stakeholder engagement 
can accelerate deep-tech commercialisation by 
reducing misalignment and enhancing market fit. By 
leveraging customer-centric methodologies, such as 
Jobs to be Done (Christensen, 2007), ventures can 
refine their solutions based on real-world industry 
needs rather than hypothetical applications.

Without proactive stakeholder involvement, 
ventures face longer development cycles, ragulatory 
roadblocks, and misaligned value propositions. 
Effective engagement strategies, therefore, serve as 
a critical enabler of commercial success in deep-
tech ventures (Bobelyn et al., 2023). 
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3.2.2 Integration Challenges

Many deep-tech technologies, particularly digital 
twins, AI-driven analytics, and blockchain solutions, 
rely on seamless interoperability with existing 
infrastructure. However, deep-tech ventures 
frequently face integration barriers due to fragmented 
data sources, non-standardised systems, and high 
adoption costs.

McIntyre (2014) highlights that the absence of 
standardisation across industries increases 
integration costs and reduces the feasibility of 
adopting emerging solutions. Furthermore, Lai (2017) 
and Davis (1989) argue that perceived complexity 
and unclear value propositions make organisations 
resistant to adopting new technologies, as they often 
prioritise stability over innovation.

Why Integration Barriers Persist
Deep-tech ventures frequently experience 
operational misalignment due to:
• Fragmented data ecosystems that prevent 

seamless interoperability (Wittenburg & Strawn, 
2021). 

• Inconsistent data-sharing practices across 
industries, leading to inefficiencies.

• Lack of industry-wide standardisation, increasing 
the cost and complexity of technology adoption.

For technologies like digital twins, which rely on 
gathering and interpreting data from multiple 
sources, poor integration standards severely limit 
scalability and impact.
Kitchin (2014) suggests that advancements in data 
science methods, such as data harmonisation and AI-
driven analytics, can partially mitigate these barriers 
by improving the ability of organisations to extract 
actionable insights from fragmented datasets.

Potential Solutions: Standardisation and 
Collaboration
To reduce integration barriers, ventures must prioritise 
industry-wide data protocols and collaborative 
standardisation efforts. Besen & Farrell (1994) note 
that while private data formats can provide short-
term competitive advantages, shared standards 
enable broader interoperability and scalability. 

For deep-tech ventures, partnerships with market 
leaders and participation in standard-setting 
initiatives can reduce adoption resistance and 
enhance trust in emerging technologies.

Implications for Deep-Tech Ventures
Failure to address integration challenges leads 
to prolonged commercialisation timelines, limited 
scalability, and reduced stakeholder confidence. 
Conversely, ventures that align with existing 
standards, or contribute to shaping new ones, can 
accelerate adoption and enable broader ecosystem 
collaboration.



Conclusion: Addressing Core Commercialisation 
Challenges
Deep-tech ventures encounter three interrelated 
barriers in early-stage commercialisation, as 
illustrated in Figure 8:
1. Stakeholder Engagement: Multi-stakeholder 
environments create misalignment due to conflicting 
priorities, trust issues, and fragmented data 
ecosystems.
2. Integration Challenges: Adoption is slowed by 
legacy systems, interoperability issues, and high 
implementation costs.
3. Market-Pull vs. Tech-Push Tension: Ventures 
struggle to balance leveraging advanced capabilities 
(tech-push) with addressing clear industry needs 
(market-pull).

These factors do not operate in isolation; their 
overlaps present unique commercialisation 
challenges that require structured collaboration, 
standardisation, and iterative problem discovery.
While existing frameworks offer partial solutions, 
they do not fully account for these deep-tech-
specific barriers, particularly in the early stages of 
problem discovery. The next section evaluates these 
frameworks, identifying gaps and the need for a 
tailored approach to deep-tech commercialisation.
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Figure 8. Interconnected Deep-Tech Commercialisation Challenges

3.2.3 Strategic Tensions

Deep-tech ventures must navigate the tension 
between market-pull (demand-driven) and tech-
push (innovation-driven) strategies. While market-
pull focuses on solving existing problems, tech-
push prioritises leveraging new capabilities to create 
demand. The challenge lies in balancing these 
approaches to ensure innovations align with industry 
needs.

Challenges of Market-Pull and Tech-Push 
Dynamics
Market-pull strategies are often ineffective in deep-
tech because potential applicatoions are fragmented 
or not yet recognised. Conversely, tech-push 
strategies risk producing solutions with no immediate 
relevance to industry challenges (Walsh et al., 2002). 
Striking a balance between the two is critical yet 
underexplored in existing literature.

A Hybrid Approach for Strategic Balance
Blending market-pull and tech-push strategies can 
help deep-tech ventures validate problem areas 
while demonstrating value (Gans & Stern (2002). By 
integrating regulatory insights, industry collaboration, 
and iterative problem validation, ventures can 
improve alignment with market needs.

Pynnönen et al. (2019) suggest that early partnerships 
with regulatory bodies and industry experts can 
accelerate the identification of high-impact problem 
areas and enhance venture credibility.

Implications for Commercialisation Strategy
Deep-tech ventures must adopt adaptive  
commercialisation strategies that incorporate 
elements of both market-pull and tech-push.  Flexible 
leadership and structured validation mechanisms, 
such as Reverse Hackathons, can help ventures 
ensure that innovations are tested against real 
industry challenges before scaling.
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3.3 Adapting Methods for Deep-Tech Commercialisation

A range of commercialisation methods, including 
Lean Startup (Ries, 2011), Design Thinking (Kelly 
& Littman, 2001), and Stage-Gate (Cooper, 1990), 
provide structured ways to develop and refine 
innovations. These methods are widely used in 
entrepreneurship, corporate R&D, and new product 
development, making them relevant for assessing 
how deep-tech ventures might structure their 
commercialisation process.

However, deep-tech ventures face distinct 
challenges that differ from traditional product-market 
fit approaches. Market demand is often unclear, 
stakeholders are fragmented, and adoption depends 
on regulatory approval and ecosystem shifts rather 
than individual purchasing decisions. Additionally, 
technical feasibility and integration barriers play a 
greater role, making rapid iteration and short-term 
validation less effective.

This section evaluates widely used commercialisation 
methods, highlighting their strengths and limitations 
in deep-tech contexts. While each method provides 
useful mechanisms, none fully address the Problem-
Solution Fit (PSF) challenge in deep-tech, justifying 
the need for an alternative approach.

Lean Startup (Ries, 2011) focuses on rapid 
prototyping and MVP-driven feedback. It assumes 
that customer needs are either already known or 
easily discoverable, making it effective for refining 
solutions in fast-paced markets.

Deep-tech innovations often lack clearly defined 
user segments and require longer development 
timelines, making MVP-based iteration impractical. 
Short-term experimentation overlooks systemic 
adoption barriers common in highly regulated or 
complex industries (Hines et al., 2018).

Design Thinking (Kelly & Littman, 2001) is a 
creative problem-solving method that focuses on 
empathy, ideation, and iterative prototyping to 
uncover latent needs. While valuable for aligning 
solutions with customer pain points, it assumes that 
commercialisation is primarily driven by end-user 
preferences.

Deep-tech adoption is rarely decided by a single end-
user, but rather by multi-stakeholder ecosystems 
requiring regulatory alignment and industry-wide 
adoption. Additionally, the method is resource-
intensive, making it difficult to apply in industries 
where technical feasibility and infrastructured 
constraints outweigh individual user needs (Mueller 
& Thoring, 2012). 

The Stage-Gate model (Cooper, 1990) is a project 
management method used to manage risk and 
resource allocation through defined decision points. 
It works well for scaling established products 
(O’Connor, 1994) but its rigid structure does not 
align with the uncertainty and iteration required in 
early-stage deep-tech commercialisation. Emerging 
problem areas often evolve, requiring flexibility rather 
than fixed decision gates.

Figure 9. Visualisation of Three Widely Used Methods (from left to right: Lean Startup, Design Thinking, Stage-Gate). Adapted from Ries (2011), 
Kelly & Littman (2001), and Cooper (1990).
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Although Market Search Alliances (MSAs) (Bruneel 
et al. (2020) are not a formalised method, they 
describe a collaborative approach where start-ups 
work with industry partners to refine problem areas.
However, MSAs lack a structured methodology, 
making their application inconsistent, and their 
reliance on existing networks can exclude ventures 
without strong industry ties. 

Why Existing Methods Fall Short for Deep-Tech
While these methods help refine solutions, they do 
not fully address the three key deep-tech barriers 
identified in Chapter 2:
• Stakeholder Engagement: Existing methods 

rarely integrate early-stage multi-stakeholder 
alignment, which is essential for deep-tech 
adoption.

• Market-Pull vs. Tech-Push: None provide 
structured problem discovery before market 
validation, making them unsuitable for deep-
tech ventures still defining their use cases.

• Integration Challenges: Conventional methods 
do not address technical feasibility, regulatory 
barriers, and ecosystem constraints that 
influence deep-tech adoption.

Since no single method sufficiently incorporates all 
three elements, as illustrated in Table 1, this research 
introduces the Reverse Hackathon as an alternative 
deep-tech problem discovery method.

The Reverse Hackathon: A Structured Approach 
to Deep-Tech Problem Discovery
Unlike the previously discussed methods, the  
Reverse Hackathon (Romme et al., 2023), shifts 
the focus from passive market validation to active 
problem discovery. It provides a structured method 
designed for engaging stakeholders, refining problem 
areas, and reducing commercial uncertainty.

Why it fits deep-tech needs:

• Engages stakeholders early, ensuring alignment 
with industry needs

• Facilitates cross-disciplinary collaboration, 
integrating different stakeholder perspectives

• Structured problem validation, reducing 
ambiguity and increasing the likelihood of 
commercial relevance

By addressing deep-tech-specific gaps, the Reverse 
Hackathon serves as a necessary complement to 
existing methods, ensuring ventures can transition 
from “solution looking for a problem” to validated, 
industry-relevant problem areas before investing in 
commercialisation. However, its success depends 
on skilled facilitation, ensuring discussions remain 
focused and lead to concrete outcomes, and 
stakeholder alignment on priorities.

Method Strengths Limitations Alignment with Challenges

Lean Startup (Ries, 
2011)

Rapid iteration, MVP 
testing

Assumes known user needs, 
short-term focus

• Market-Pull vs. Tech-Push (partially)
• Weak on Stakeholder Engagement
• Weak on Integration Challenges

Design Thinking (Kelly 
& Littman, 2001)

Stakeholder 
engagement, user-
driven innovation

Resource-intensive, lacks 
industry-wide adoption 
mechanisms

• Stakeholder Engagement (partially)
• Weak on Market-Pull vs. Tech-Push
• Weak on Integration Challenges

Stage-Gate (Cooper, 
1990)

Risk management, 
structured resource 
allocation

Rigid structure, assumes 
predictable market conditions

• Integration Challenges(partially)
• Weak on Stakeholder Engagement
• Weak on Tech-Push vs. Market-Pull

Market Search 
Alliances (Bruneel et 
al., 2020)

Industry partnerships 
for problem validation

Lacks structure, relies on existing 
networks

• Stakeholder Engagement (partially)
• Weak on Market-Pull vs. Tech-Push
• Weak on Integration Challenges

Table 1. Strengths, Limitations, and Deep-Tech Fit of Methods



This chapter established the theoretical foundation 
for addressing deep-tech commercialisation 
challenges, with a focus on achieving Problem-
Solution Fit (PSF). Three key barriers; stakeholder 
engagement, integration challenges, and the tension 
between market-pull and tech-push strategies, 
were explored in depth, highlighting why deep-tech 
ventures struggle to align their technologies with 
validated market needs.

A critical evaluation of frameworks revealed significant 
limitations in their applicability to deep-tech settings. 
Approaches such as Lean Startup, Design Thinking, 
and Stage-Gate were found to be less effective due 
to their reliance on pre-existing market clarity, rigid 
evaluation structures, or high resource demands. 
Market Search Alliances (MSAs) provide valuable 
insights into collaborative engagement but lack a 
systematic problem-definition process.

Against this backdrop, the Reverse Hackathon 
emerged as a promising methodology for early-stage 
problem validation in deep-tech ventures. Unlike 
widely used frameworks, it facilitates structured 
stakeholder engagement, iterative problem 
refinement, and cross-disciplinary collaboration, 
making is particularly suited to environments where 
market needs are uncertain or fragmented.

These insights (see Figure 10) set the stage for the 
next chapter, which presents the qualitative research 
conducted to test and refine the Reverse Hackathon 
framework. This research combines stakeholder 
interviews and an applied case study to evaluate its 
effectiveness in aligning deep-tech innovations with 
validated market needs.

3.4 Concluding Chapter 3

Figure 10. Summarised Literature Gaps and Thesis Implications
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04 QUALITATIVE 
RESEARCH

Exploring Stakeholder Perspectives

This chapter addresses Research Sub-Question 2:  How can insights from a single case study in the supply 
chain sector inform the development of a process for identifying and prioritising high-impact problem 

areas in deep-tech ventures? 
Using Docklab as a case study, this research combines semi-structured interviews and a Reverse Hackathon 
to extract actionable insights and validate stakeholder-aligned problem areas. These methods help refine a 
structured approach to Problem-Solution Fit (PSF) by identifying real-world challenges and market needs.This 
chapter outlines the research design, data collection methods, and analytical approach, providing the foundation 

for developing practical strategies.
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4.1 Methods for Exploring Stakeholder Insights

This section describes the qualitative methods used 
to investigate how deep-tech ventures can achieve 
Problem-Solution Fit (PSF). Two complementary 
methods were employed: semi-structured interviews 
to capture individual stakeholder perspectives, and 
a Reverse Hackathon to validate and refine problem 
areas through collaborative engagement.

Both methods were tailored to undefined markets 
and multi-stakeholder environments, ensuring that 
insights contributed directly to the development of a 
structured PSF process.

4.1.1 Semi-Structured Interviews

Purpose and Design
Semi-structured interviews were conducted to 
explore market challenges, adoption barriers, 
and opportunities for digital twin technology. This 
method followed best practices from Goffin et 
al. (2019), ensuring rigour through triangulation 
of data sources for reliability, transparency in 
documentation, and systematic coding techniques 
for structured analysis. Following Griffin & Hauser’s 
(1993) guidelines, interview questions were adapted 
to each participant’s expertise and industry context. 
This allowed for a nuanced exploration of themes 
such as regulatory challenges, sustainability goals, 
and digital twin adoption barriers.

Process
The interview guide (see Appendix B) included open-
ended questions, focusing on:
- The role of digital twins in supply chains and
energy sectors
- Adoption challenges, including ESG and
regulatory compliance
- Potential impact on efficiency, risk management,
and collaboration
- Barriers such as data integration and stakeholder
misalignment

Execution
Participants provided informed consent, and
interviews were recorded for accuracy.
Sessions were conducted online or in person,
lasting 30 to 55 minutes.
Transcripts were generated using Riverside.fm,
then manually reviewed for accuracy.

Sample
A purposive sampling strategy targeted diverse 
stakeholders from the supply chain and energy 
sectors. Participants, also detailed in Figure 11, 
included:

Internal Stakeholders (Docklab team members)
who provided insights into organisational
challenges.
External Stakeholders (industry experts,
sustainability specialists, and innovation
managers) who shared perspectives on market
dynamics and technology adoption.

Contribution to Research Aim
These interviews provided rich qualitative data, 
validating assumptions about industry needs and 
informing the design of the Reverse Hackathon.

Figure 11. Interview Sampling
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4.1.2 Reverse Hackathon

Purpose and Design
Building on the interview findings, the Reverse 
Hackathon was designed to synthesise and validate 
problem areas through collaborative engagement,. 
The session encouraged co-creation, allowing 
stakeholders to refine market-relevant challenges 
and explore commercialisation strategies for deep-
tech. This method was structured using Romme’s 
(2023) HighTechXL framework, aligning with best 
practices in deep-tech innovation. The session 
focused on identifying actionable problem areas, 
refining market adoption strategies, and prioritising 
opportunities. The total session lasted three hours, 
ensuring sufficient time for a 5-minute individual 
brainstorm, and a 20-25 minute group discussion, 
analysis, and structured decision-making.

Process and Structure
The Reverse Hackathon was organised into four 
main activities, as illustrated in Figure 12:

Obstacle Analysis: Participants built on key
barriers from interviews, categorising them into
regulatory, financial, and operational constraints.
Ideal Market Identification: Explored potential
beachhead markets for digital twin applications,
focusing on compliance, efficiency, and scalability.
Role-Reversal Exercise: Participants adopted
different stakeholder perspectives (e.g. investment
decision-makers, sustainability managers), to
evaluate adoption challenges.
Prioritisation: Ranked market opportunities
based on impact, feasibility, and industry
alignment.

Ensuring Data Accuracy
The session was recorded (with informed consent) 
and transcribed using Riverside.fm for accuracy.
Supplementary materials (photos of sticky
notes, whiteboard outputs, and posters) were
collected to document discussions.
The researchers ensured equal participation by
guiding discussions and using structured prompts
to reduce bias.

Sample
A purposive sampling strategy was used to ensure 
diverse perspectives. Participants included the 
researcher (facilitator), two Docklab team members 
(Project Leader and Venture Development Manager), 
and five external industry experts from the supply 
chain, sustainability, and energy sectors. Industry 
professionals had not participated in prior interviews, 
ensuring fresh perspectives on market adoption 
challenges. To maintain balanced discussions, 
participants included both technical decision-
makers (e.g. supply chain managers) and strategic 
leaders (e.g. business development managers).

Contribution to Research Aim
The Reverse Hackathon expanded the interview 
findings, demonstrating the value of structured 
stakeholder engagement in defining problem areas. 
By shifting the discovery process from passive 
observation to active co-creation, this method 
provided critical empirical data to shape a Problem-
Solution Fit (PSF) process tailored for deep-tech 
ventures. Additionally, the structured prioritisation 
helped refine high-impact market opportunities, 
offering a replicable methodology for similar deep-
tech commercialisation challenges.

Figure 12. Reverse Hackathon Session Structure
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4.2 Data Analysis Approach

This section describes the grounded theory approach 
used to analyse qualitative data collected from semi-
structured interviews and the Reverse Hackathon. 
Grounded theory was chosen for its iterative and 
flexible methodology, allowing patterns and themes 
to emerge naturally from the data (Charmaz, 2006; 
Glaser & Strauss, 1967). This approach ensured that 
insights remained closely aligned with stakeholder 
perspectives and the contextual realities of deep-
tech commercialisation challenges.

Coding Process
The data analysis process was structured into 
three stages: initial coding, focused coding, and 
categorisation (see Figure 13).

1. Initial Coding: Capturing Detailed Insights

Process: Transcripts from interviews and the Reverse 
Hackathon were reviewed line-by-line. Descriptive 
codes were assigned to phrases or sentences 
that represented key ideas. In vivo coding (Birks & 
Mills, 2015) was used to retain the authenticity of 
participant voices. For example:

Code: “Resistance to change as a major adoption 
challenge”
Quote: “Like when you bring about a change in the 
way of working, there’s always resistance faced. 
That’s the biggest challenge.”

Outcome: This stage generated approximately 
1,075 initial codes from the interviews, reflecting a 
wide array of insights from operational challenges 
to strategic opportunities. After the interviews were 
coded, the Reverse Hackathon was conducted, 
yielding an additional 69 initial codes. 
These hackathon-derived codes were unique 
from the interview findings and tended to be more 
actionable, reflecting the collaborative problem-
solving nature of the session.

2. Focused Coding: Identifying Patterns and 
Relationships

Process: Codes were grouped based on recurring 
ideas, relationships, or overlapping concepts. This 
phase aimed to condense the broad range of initial 
codes into more structured themes. Redundant 
or overlapping codes were merged into broader 
thematic groups to improve clarity. For instance:

Merged Codes: “Data fragmentation” and 
“Interoperability challenges” were unified under the 
theme “Integration barriers”.

Outcome: This phase resulted in 15 intermediate 
themes, reflecting broad industry challenges. 
However,  contradictions surfaced within some 
themes. For example, in “Customer engagement 
strategies”, some stakeholders reported 
effective collaboration, while others highlighted 
communication gaps. These contradictions required 
further refinement in the next phase.

Figure 13. Coding Process



3. Categorisation: Establishing Higher-
Order Themes

Process: The 15 intermediate themes were 
further  refined to address internal contradictions 
and capture nuanced challenges. This led to the 
expansion from 15 to 20 more specific categories, 
ensuring that stakeholder complexities and market-
specific barriers were properly represented. The final 
20 categories were grouped into three overarching 
themes to structured the findings: (1) Market 
Challenges, (2) Organisational Challenges, and 
(3) Industry Dynamics. 

Example of Theme Refinement: The broad 
category “Market & adoption barriers” was split into 
distinct categories such as “Legacy Systems” and 
“Investment Hesitation” to capture specific adoption 
bottlenecks.

Outcome: The iterative analysis resulted in 20 refined 
categories, structured under three overarching 
themes. This framework provided a comprehensive 
lens for understanding deep-tech commercialisation 
challenges.

Rationale for Refinement
The transition from 15 to 20 themes reflects the 
iterative nature of grounded theory. While the initial 
themes captured broad trends, further analysis 
revealed contradictions and nuanced barriers that 
required more precise classification. This process 
ensured that each category represented distinct, 
actionable insights rather than overly general 
groupings.

This structured approach strenghtens the practical 
relevance of the findings, directly informing the 
development of a Problem-Solution Fit (PSF) 
framework for deep-tech ventures.
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To ensure transparency and replicability, Appendix C 
provides the full coding framework and summarised 
key insights for each of the 20 categories, offering a 
more detailed breakdown than presented in the main 
text.

With these refined themes established, the next 
section presents the key insights derived from 
stakeholder perspectives, illustrating how these 
challenges manifest in deep-tech commercialisation.



Insights Summary

Adoption Resistance: Organisations hesitate to
integrate digital twins due to operational
disruptions and resource demands.
Cost Hesitation: High implementation costs and
unclear business cases hinder investment,
especially when return on investment (ROI) is
difficult to quantify.
Fragmented Data Systems: Lack of standardisation
creates interoperability issues, limiting digital
twins’ effectiveness across supply chains.
Supply Chain Complexity: Geopolitical tensions,
low digitalisation, and sustainability pressures
make improving transparency and resilience
difficult.
Regulatory Uncertainty: Evolving compliance
requirements create hesitation, as companies
struggle to align digital twin adoption with legal
standards. 
Stakeholder Misalignment: Differences in
technological understanding and priorities across
stakeholders slow down collaboration and
decision-making.
Scalability Challenges: The broad applicability of
digital twins makes defining clear, scalable use
cases difficult, increasing competition with
alternative solutions.
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4.3 Synthesising Stakeholder and Hackathon Findings

This section present the findings from the qualitative 
research, structured into interview insights and 
Reverse Hackathon outcomes. The interviews 
provided a broad perspective on market challenges, 
organisational barriers, and industry dynamics 
affecting Problem-Solution Fit (PSF). The Reverse 
Hackathon built on these insights, by engaging 
stakeholders to co-create concrete, actionable 
problems that digital twin technology could address. 
Together, these methods offer a comprehensive 
foundation for refining the PSF process. 

4.3.1 Interview Findings

The interview analysis identified three major themes 
that shape the journey toward PSF in deep-tech 
ventures:
1. Market Challenges: External barriers to digital 

twin adoption.
2. Organisational Barriers: Internal misalignments 

within deep-tech ventures.
3. Industry Dynamics: Broader trends and 

opportunities influencing adoption.

A structured table, following Pratt (2009), provides 
definitions and supporting quotes for each category. 
Below is a summary of key findings.

Market Challenges
The adoption of digital twin technologies is hindered 
by several persistent barriers. These challenges 
reflect the complexity of introducing innovative 
solutions into industries characterised by established 
practices, fragmented systems, and evolving 
regulatory demands. Proof quotes and definitions 
per category are described in Table 2.



Category Definition Illustrative Quotes

Adoption 
Resistance

Organisations face 
significant operational 
disruptions and resource 
demands when integrating 
digital twins into legacy 
systems, limiting 
enthusiasm for adoption.

- “Everything is stuck in the old, previous systems that no one really understands.” - Data 
Architect, EDSN
- “Once you explain the steps for implementation, you get a ‘no, we don’t want that’ answer.” - 
Supply Chain & Procurement, Van Oord
- “Implementing a solution in a whole supply chain has the obstacle that some actors in the 
chain can’t really implement that technology.” - Value Chain Sustainability, RHDHV
- “Integrating with these ass-built networks is just a huge challenge.” - Data Architect, EPRI

Cost Hesita-
tion

High implementation 
costs, coupled with 
unclear business cases, 
hinder investment in 
digital twin technologies, 
especially in industries 
requiring clear ROI 
evidence.

- “It’s a huge commitment on the price. Even internally you have to build business cases.” - 
Supply Chain & Procurement, Van Oord
- “Technical companies and innovations have really high stakes, there really are millions, hun-
dreds of millions of investments in those industries.” - Data Architect, EDSN
- “I feel that currently between all companies and players doing something with digital twins, 
there is no clear business model for it.” - Supply Chain Resilience, Maersk

Fragmented 
Data Systems

The lack of standardised 
practices creates 
interoperability challenges, 
hindering the effectiveness 
of digital twins across 
supply chains.

- “Automation in energy infrastructure we still find a little scary because the data quality is not 
yet good enough.” - Data Architect, EPRI
- “There is very little coordination in standardisation measures.” - Data Architect, EPRI
- “The challenge we are facing is that standardisation is currently the Wild West. There is not 
one authority creating standards for everyone. And in this sector, it’s nearly impossible to create 
one standard fitting every use case.” - Data Architect, EDSN

Supply Chain 
Complexity

Geopolitical tensions, low 
digitalisation levels, and 
sustainability pressures 
contribute to challenges 
in improving transparency 
and resilience.

- “Traditional logistics processes have been the same for a very long time.” - Supply Chain & 
Procurement, Van Oord
- “Actually, a lot of cargo owners and logistics companies have low digitalisation levels.” -  
Supply Chain Risk & Resilience, Maersk
- “It requires a lot of investment in infrastructures and devices, and all parties involved in the 
supply chain to work together.” - Supply Chain Risk & Resilience, Maersk

Regulatory 
Uncertainty

Diverse and evolving 
compliance standards 
make it difficult for 
companies to confidently 
adopt innovative 
technologies without clear 
regulatory alignment.

- “It’s hard to continue sustainability innovation because there are just too many insecurities in 
the direction that politics and regulations will develop.” - Innovation Manager, Vattenfall Heat
- “Compliance is a major thing for us as well, especially within the government.” - Supply Chain 
& Procurement, Van Oord
- “The government should really have a role in the energy transition by implementing regulations 
on energy efficiency.” - Innovation Manager, Vattenfall Heat

Stakeholder 
Misalignment

Miscommunication 
and varying levels 
of technological 
understanding across 
stakeholders slow down 
collaborative efforts and 
innovations.

- “The biggest challenge we are facing right now is how do you change people’s mindset to 
work with it?” - Supply Chain & Procurement, Van Oord
- “Authorisation departments are always the ones making it difficult.” - Data Architect, EDSN
- “You need people beyond supply chain experts and tech, you need people in between that 
understand both parts and can translate.” - Supply Chain & Procurement, Van Oord
- “People are so focused on the process themselves, while the people in tech are not entirely 
sure what the process is. And the consequence is that a whole system is built that doesn’t 
help.” - Innovation Manager, Vattenfall Heat

Scalability 
Challenges

The broad applicability 
of digital twins creates 
difficulties in defining clear, 
scalable use cases and 
differentiating from other 
solutions.

- “There are a lot of general tech solutions out there, and companies see possibilities with them, 
but integrating it and fitting it to your specific company needs is always a hassle.” - Supply 
Chain & Procurement, Van Oord
- “Digital twin is a nice hype word. You can make it as big or small as you like. Plus, it seems 
easy for a company to claim to have an AI or digital twin tool, while on a lot of occasions that is 
an overstatement, and it’s not clear what they use it for.” - Managing Director, Districon

Table 2. Market Challenges with Definitions and Supportive Quotes
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Organisational Barriers
Beyond external market challenges, deep-tech 
ventures face internal obstacles that hinder adoption 
and scaling. These challenges come from strategic 
misalignments, resource constraints, and leadership 
struggles. See Table 3 for illustrative quotes and full 
definitions per category.

Insights Summary
Ambitions vs. Strategic Focus: Broad ambitions,
combined with limited resources, result in
inefficiencies and difficulties in articulating
NexTwin’s value proposition.

Category Definition Illustrative Quotes

Ambitions 
vs. Strategic 
Focus

Docklab's broad ambitions are 
undermined by limited resources 
and unclear prioritisation, leading 
to inefficiencies in execution and 
difficulties in articulating NexTwin's 
value proposition effectively.

“We have limited resources and people for the larger number of projects that we 
have, so you automatically have a mismatch.” - Venture Development Manager, 
Docklab
“The only reason I see why NexTwin’s commercialisation is delayed is because we 
just do multiple things at once.”- Head of Docklab
“We don’t really have a dedicated market research team, so there is little focus on it.” 
- Docklab Venture Development Manager

Scaling 
Technology 
vs. Integration 
Challenges

While scalability is a key 
objective, the need for significant 
customisation across diverse 
infrastructures complicates NexTwin’s 
implementation.

“That’s all because we just want to expand the business opportunities and the mar-
ket focus.” - NexTwin Project Leader
“Integrating NexTwin in full supply chains will be much more complex than selling it as 
a stand-alone website.” - Venture Development Manager, Docklab

Leadership vs. 
Stakeholder 
Engagement

Leadership’s reactive strategies, 
such as online campaigns to 
gauge stakeholder interest, lack 
the proactive, market-driven focus 
needed for effective stakeholder 
engagement and decision-making.

“The campaign also has the goal of identifying the relevant market.” - Head of 
Docklab
“It’s really a way for us to say; hey look at this page, and then hope that they will 
come to us, some sort of reversed market research.” - Docklab Venture Development 
Manager
“We hope that the 15k vouchers are a pull for companies to start a research project 
with us.” - Head of Docklab

Market Align-
ment vs. Value 
Proposition 
Clarity

Although Docklab’s iterative 
approach encourages innovation, 
it struggles to convey a clear, 
outcome-driven value proposition 
to both technical and non-technical 
audiences.

“From the company’s perspective, we have this fail-fast approach. We want to 
publish as fast as possible, get responses, and then we iterate.” - NexTwin Project 
Leader
“The jargon, how we speak, is not a problem if we talk to tech people. But we’re not 
going to speak to tech people.” - NexTwin Project Manager

Technology 
Push vs. 
Market 
Demand

NexTwin’s technology-first approach 
prioritises innovation over market 
feedback, creating misalignment 
with real-world needs and delaying 
commercial traction.

“It usually starts with a research project and then we develop some technical 
solution, which becomes our starting point.” - Head of Docklab
“So then we’ve worked ourselves into a certain direction, and validation for that 
direction comes later.” - Venture Development Manager, Docklab
“We wanted to explore blockchain as an emerging technology for supply chains, 
and in the consortium found a problem, that we then figured out how to solve with 
blockchain.” - SparkLab Project Manager (NexTwin’s origin project)

Table 3. Organisational Barriers with Definitions and Supportive Quotes

Scaling Technology vs. Integration Challenges:
While scalability is a goal, digital twins often
require extensive customisation, making
implementation complex.
Leadership vs. Stakeholder Engagement:
Leadership relies on passive strategies (e.g. online
campaigns to gauge stakeholder interest) rather
than direct, structured engagement with key
industry players.
Market Alignment vs. Value Proposition Clarity:
While Docklab encourages innovation, it struggles
to convey clear, outcome-driven benefits to both
technical and business audiences.
Technology Push vs. Market Demand: NexTwin’s
technology-first approach prioritises innovation
over real world validation, delaying market traction.
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Industry Dynamics
The broader landscape of digital twin applications 
reveals significant opportunities, particularly 
in sustainability,  operational efficiency, and 
governance. However, market entry requires tailores 
strategies. Definitions and illustrative quotes are 
provided in Table 4.

Insights Summary
Sustainability-Driven Compliance: Regulatory
pressures to meet net-zero targets is increasing
demand for digital twins, but companies need
measurable benefits before committing.
Operational Efficiency through Automation: Digital
twins can streamline operations and reduce waste,
but adoption depends on demonstrating clear,
industry-specific advantages.
Tailored, Industry-Specific Solutions: Customised
digital twin applications (e.g. in wind energy or
logistics) are more appealing than generalised
solutions.
Data Visibility, Integration, and Standardisation:
Interoperability improvements are critical to
adoption, helping companies overcome data silos
and meet regulatory requirements.
Risk, Resilience, and Economic Viability: Digital
twins can enhance predictive decision-making,
but widespread adoption requires clear ROI.
Collaborative Innovation and Governance: Cross
industry collaboration and flexible governance
structures facilitate data-sharing and compliance,
opening strategic partnership opportunities for
NexTwin.
Strategic Influence on Value Chains for
Sustainability: Large corporations with significant
supply chain control can accelerate adoption of
digital twins for sustainability and transparency.
Traceability, Transparency, and Fraud Prevention
in Supply Chains: Ensuring accountability in
supply chains offers a strong market entry point
for digital twins, especially in compliance-heavy
industries.

Broader Implications for Deep-Tech Ventures
The interviews highlight common systemic 
challenges in commercialising deep-tech solutions, 
particularly in undefined markets with multiple 
stakeholders. Key takeaways include:

1. Systematic Stakeholder Engagement: Adoption 
depends on aligning interests across diverse 
stakeholders and addressing technological trust 
gaps.
2. Market-Driven Strategy over Technology Push: 
Deep-tech ventures must shift from developing 
solutions in isolation to validating problem-solution 
fit early on.
3. Clearer Value Propositions: Communicating 
measurable benefits, such as cost savings, 
regulatory compliance, and operational efficiency, 
reduces adoption resistance.
4. Collaborative Ecosystems: Tackling systemic 
issues like data standardisation and fragmented 
regulations requires strategic partnerships and 
shared governance models.

These findings informed the design of the Reverse 
Hackathon, which aimed to validate and expand 
on the interview insights by generating concrete, 
industry-driven problem areas. The next section 
presents the hackathon outcomes and their 
implications.



Category Definition Illustrative Quotes

Sustainability-
Driven Compliance

Regulatory pressures to meet net-zero targets are driving demand 
for digital twins to track emissions and operationalise sustainability 
commitments. However, companies require clear, measurable 
benefits to overcome uncertainties about achieving these goals.

“A lot of companies signed up for net-zero 
in 2050, but they have no clue how to reach 
there.” - Managing Director, Districon

Operational 
Efficiency through 
Automation

Digital twins hold potential to streamline operations, reduce 
waste, and enhance agility, but require tailored demonstrations of 
industry-specific benefits to gain traction.

“I see a lot of potential for digital twins in 
optimising daily operations, for production 
in factories for example.” - Value Chain 
Sustainability, RHDHV

Tailored, Industry-
Specific Solutions

Customised digital twin solutions addressing sector-specific 
challenges, such as wind energy or logistics, are increasingly in 
demand. A one-size-fits-all approach is insufficient for capturing 
market interest.

“Custom-built inventory solutions work really 
well when you develop it in-house, because 
you build it for a purpose.” - Supply Chain & 
Procurement, Van Oord

Data Visibility, 
Integration, and 
Standardisation

Improved data management, interoperability, and standardisation 
are enablers for digital twin adoption, helping companies 
overcome data communication barriers and comply with regulatory 
requirements.

“If you would be able to find a unique identifier 
to bring different types of data together, then 
you’d have a really strong value proposition.” - 
Managing Director, Districon

Risk, Resilience, 
and Economic 
Viability

Digital twins provide critical tools for risk prediction, resilience-
building, and decision-making, but must deliver demonstrable ROI 
to justify adoption.

“Digital twins can help supply chain managers 
to make decisions, what the best options are 
that they could take to mitigate risks and their 
impact.” - Risk & Resilience, Maersk

Collaborative 
Innovation and 
Governance

Cross-industry collaboration and flexible governance frameworks 
are essential for driving data standardisation and compliance, 
offering an area for NexTwin to establish strategic partnerships.

“Innovation also has to be in the way you 
collaborate with different parties.” - Innovation 
Manager, Vattenfall Heat

Strategic Influence 
on Value Chains for 
Sustainability

Large organisations with significant supply chain influence can 
drive widespread adoption of sustainability practices, presenting 
an opportunity for NexTwin to target these key players.

“There is a lot to win in sustainability efforts, 
especially when talking about upstream 
material choices.” - Value Chain Sustainability, 
RHDHV

Traceability, 
Transparency, and 
Fraud Prevention in 
Supply Chains

Enhanced accountability and fraud-proof systems represent a 
critical market entry point for digital twins, particularly in industries 
prioritising regulatory compliance and trust.

“If you can rule out fraud in your global supply 
chain solution, people will definitely get in line 
to pay for your digital twin.” - Value Chain 
Sustainability, RHDHV
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Table 4. Industry Dynamics with Definitions and Supportive Quotes
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4.3.2 Reverse Hackathon Findings

The Reverse Hackathon provided a structured, 
collaborative approach to refining and validating 
insights from the interview phase. By engaging a 
internal and external stakeholders, the session not 
only confirmed key barriers to digital twin adoption, 
but also uncovered actionable opportunities for 
NexTwin. The findings are structured into three core 
areas (See Appendix D for the full documentation of 
insights):
1. Obstacle Analysis: Deepening understanding of 
adoption challenges.
2. Ideal Market Identification: Identifying sectors 
where NexTwin’s capabilities align with urgent needs.
3. Role-Reversal Ideation: Exploring the value of 
NexTwin from different stakeholder perspectives.

This methodology proved valuable in translating 
broad industry challenges into specific, testable 
applications, further aligning NexTwin with real-
world market needs.

Obstacle Analysis: Barriers to Adoption
Participants built on the interview findings, offering 
deeper insights into key obstacles to digital twin 
adoption:

Data Sharing and Integration: Stakeholders
emphasised mistrust in external systems and the
difficulty of contextualising large data volumes. A
participant noted, 

“The experts do it in a certain way which is normal
work for them, but they can’t even think of
expressing it. Getting that out of them and into a
system is extremely difficult.” - Digital
Transformation Expert, RHDHV

This reinforced the need for NexTwin to offer secure, 
context-aware solutions that simplify knowledge 
transfer.

Organisational Resistance: Resistance due to
fears of transparency and misaligned leadership
priorities was highlighted. One participant
remarked, 
“On an organisational level there is a lot of people
that don’t want transparency, because it demands
accountability” - Supply Chain Expert, TUE

Overcoming resistance requires incremental, trust-
building approaches that align with leadership 
incentives.

Incremental Implementation: Participants
stressed the importance of phased deployments
to ease organisational resistance and improve 
usability. One participant noted, 

“I think it’s best to have different smaller processes
and then you take it process by process and then
it becomes something bigger, than trying to tackle
something big in one time.” - Process Improvement,
Port of Rotterdam

This underscored the value of modular 
implementation strategies to lower the barrier to 
adoption.

Ideal Market Identification: Where NexTwin Can 
Deliver Value
The session identified high-potential markets based 
on regulatory demands, operational complexity, and 
strategic importance.

Critical infrastructure: Industries reliant on
transparency and risk management tools, such as
healthcare and energy, were prioritised. One
participant observed, 

“These type of companies (bulk goods) and
airports as well, if something happens, it impacts
them immediately. So that’s why I think these
types of customers are interesting.” - Digital
Transformation Expert, RHDHV

Opportunity: NexTwin can support real-time risk 
assessment in high-stakes environments.



Resource Management and Sustainability:
Sectors requiring end-to-end visibility, such as
bulk goods and emissions tracking, were
highlighted as ideal targets. NexTwin’s ability to
enhance compliance and optimise resource
usage resonated strongly with participants.

Opportunity: NexTwin can enhance compliance 
and optimise resource usage, making it valuable for 
sustainability-driven industries.

Transportation and Logistics: Complex
operational environments like ports and airports
were noted as ready for digital twin adoption. 

“When everything comes together, it comes
together in the port. And then the port must make
sure they stay optimized for everyone. So, I think
there’s a lot there to gain.”  - Process Improvement,
Port of Rotterdam

Opportunity: NexTwin can improve congestion 
forecasting and supply chain coordination.

Role-Reversal Ideation: Aligning with 
Stakeholder Needs
This exercise explored how different stakeholders 
perceive the value of digital twins, highlighting use 
cases that resonate most.

Investment Decision-Makers: Participants
emphasised the potential of digital twins for
scenario planning and risk assessment,
supporting better strategic investment decisions.

Sustainability Managers: The tool’s ability to
simplify compliance and sustainability reporting
resonated strongly, with the team stating, 
“Digital twins simplify compliance and
sustainability reporting.”

Supply Chain Managers: The ability to mitigate
risks such as fines and delays was a standout
feature for this group; “It’s not just cost reduction,
it’s about mitigating risks like fines and operational
delays.”
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Prioritisation: High-Impact Opportunities
The session concluded with a ranking exercise, 
identifying top market opportunities based on 
alignment with NexTwin’s capabilities and market 
readiness. The highest priority use cases included:

Schiphol’s Baggage Optimisation & Staff
Planning: Improving operational efficiency in a
major transportation hub
Port of Rotterdam Congestion Forecasting:
Reducing bottlenecks in one of Europe’s busiest
ports
Ministry of Defence Supply Chain Visibility:
Enhancing security and logistical efficiency in
critical government operations.

These opportunities represent concrete, real-world 
applications where NexTwin can demonstrate 
immediate value and scalability.

Broader Implications of the Reverse Hackathon
The Reverse Hackathon validated key barriers 
and opportunities, reinforcing the importance of 
stakeholder-driven commercialisation. The findings 
underscore that deep-tech ventures cannot rely 
solely on technology-push strategies; they must 
align innovations with tangible industry needs. 
This method bridges the gap between theoretical 
insights and real-world market alignment by (1) 
Turning abstract challenges into actionable problem 
statements, (2) Identifying industries with strong 
demand for digital twin solutions, and (3) Ensuring 
stakeholder needs guide technology development. 
Beyond NexTwin, the Reverse Hackathon 
method provides a replicable methodology for 
other deep-tech ventures navigating early-stage 
commercialisation.
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4.4 Concluding Chapter 4

This chapter explored the qualitative research 
findings, combining insights from semi-structured 
interviews and a Reverse Hackathon to examine 
how deep-tech ventures can systematically identify 
and prioritise high-impact problem areas. The 
interviews provided a detailed understanding of the 
challenges deep-tech ventures face, highlighting 
(1) Market Barriers, (2) Organisational Challenges, 
and (3) Industry Dynamics. The Reverse Hackathon 
added depth by validating these findings and 
generating actionable opportunities, highlighting the 
importance of structured stakeholder engagement 
and collaborative problem discovery. 

These findings set the stage for Chapter 5, where 
the insights (see Table 4) are translated into a set 
of process criteria for achieving Problem-Solution Fit 
(PSF). The next chapter synthesises empirical insights 
from this research, and theoretical frameworks from 
the literature review, refining a structured approach 
for deep-tech ventures operating in tech-push 
contexts, bridging the gap between technology 
development and market adoption.

Phase Key Insight Iteration Outcome

Interviews 1. Stakeholders value measurable outcomes (e.g. ROI, 
compliance)

Highlighted the need for sector-specific value propositions

2. Legacy systems and fragmentation are major barriers Recognised the importance of simplifying integration strategies

3. Early stakeholder engagement is critical but often 
passive and fragmented

Identified gaps in proactive engagement methods

Reverse 
Hackathon

1. Validation actionable problem areas, such as 
congestion forecasting and logistics planning

Refined criteria for actionable and scalable problem areas

2. Co-creation clarified priorities and promoted shared 
ownership of ideas and opportunities

Demonstrated the importance of structured collaboration 
frameworks

3. Stakeholders prefer phased pilots to demonstrate 
incremental value before large-scale adoption

Established phased pilot implementation as a part of the PSF 
process

Table 5. Summarising Insights and Their Impact on the Process



05 INTEGRATION OF 
INSIGHTS INTO 

PROCESS CRITERIA
Building Actionable Criteria

This chapter synthesises insights from the literature review and qualitative findings to develop 
criteria for identifying and prioritising problem areas in deep-tech ventures. By combining theoretical 
perspectives with case study findings, this chapter answers Research Sub-Question 3: What criteria 
should be applied to prioritise and validate problem areas, ensuring they are actionable, 

solvable, and aligned with market needs? 

Key gaps in both literature and practice informed the development of actionable criteria tailored 
to deep-tech challenges. The final set of criteria addresses these unique complexities, laying the 

groundwork for practical application and broader industry implications.
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5.1 Bridging Theory and Practice

This section connects insights from the literature 
review with findings from the case study, offering 
a structured analysis of the challenges and 
opportunities in achieving PSF for deep-tech 
ventures. The comparative evaluation highlights key 
overlaps, gaps, and refinements needed to create a  
set of process criteria.

1. Demand for ROI & Value Proposition Clarity

Literature Insights: 
The literature underscores the importance of clearly 
communicating return on investment (ROI) to drive 
adoption, particularly for complex technologies 
(Bobelyn et al., 2023). Frameworks like Lean Startup 
(Ries, 2011) and Market Search Alliances (Bruneel 
et al., 2020) emphasise the role of outcome-
driven messaging tools, such as ROI calculators 
and scenario-based demonstrations, in aligning 
innovations with market needs.

Case Study Insights: 
Stakeholders consistently prioritised measurable 
outcomes, such as reducing operational delays or 
improving compliance. However, Docklab’s broad 
value proposition lacked specificity, diluting its 
impact. The Reverse Hackathon reinforced the need 
for sector-specific applications, such as emissions 
tracking and congestion forecasting, to make the 
value proposition more relevant.

Key Gap: 
While the literature highlights the need for clear 
ROI, it does not sufficiently address how deep-tech 
ventures should tailor their messaging to different 
industry contexts.

Informed Criterion: 
Market Relevance: Solutions must align with 
industry-specific challenges to ensure adoption.

2. Legacy System Barriers & Perceived 
Product Complexity

Literature Insights: 
Resistance to adopting new technologies is 
common in industries reliant on legacy systems, 
where integration costs, operational disruptions, and 
organisational passivity act as barriers (Wittenburg 
& Strawn, 2021). The literature suggests phased 
implementation strategies and partnerships with 
system providers as ways to mitigate these risks.

Case Study Insights: 
Stakeholders cited integration complexity and 
operational disruptions as major concerns for  
adopting NexTwin. Internally, Docklab’s positioning 
of NexTwin as a complex, multifaceted solution 
made adoption seem even more challenging. The 
Reverse Hackathon highlighted the need for phased 
pilots to demonstrate incremental value, aligning 
with stakeholders’ preference for gradual adoption 
rather than an all-at-once implementation.

Key Gap: 
The literature offers strategies for overcoming legacy 
barriers but does not emphasise the need to reframe 
product complexity to highlight ease of integration 
and modular functionality.

Informed Criterion: 
Actionability: Solutions should be clearly 
implementable, emphasising ease of integration and 
phased adoption.



3. Multi-Stakeholder Decision-Making & 
Early Engagement

Literature Insights: 
Multi-stakeholder environments pose challenges 
due to conflicting priorities, slow decision-making , 
and trust issues (Lehtinen & Aaltonen, 2020). Studies 
suggest that early stakeholder engagement and co-
creation (Liu et al. (2018) and Romme et al. (2023) can 
align interests and accelerate adoption. However, 
the literature also notes that fragmented data 
ecosystems and unclear data-sharing agreements 
create further complexity. Industry consortia have 
been suggested as a way to standardise processes 
and promote collaboration (Wittenburg & Strawn, 
2021).

Case Study Insights: 
Docklab’s early reliance on passive engagement 
methods, such as research vouchers, delayed 
alignment with key decision-makers. The Reverse 
Hackathon confirmed that data fragmentation and 
poor coordination were major barriers. Additionally,  
competitive sensitivities discouraged data sharing, 
reinforcing concerns in the literature about the 
difficulty of building trust in fragmented markets 
(Bruneel et al., 2020).
 

Key Gap: 
While the literature highlights early engagement 
and co-creation, it does not fully address how data 
fragmentation and misaligned incentives amplify 
multi-stakeholder challenges. Without proactive 
frameworks for stakeholder coordination and 
standardisation, collaboration remains slow and 
inefficient.

Informed Criteria: 
Stakeholder Alignment: Solutions should promote 
trust and shared ownership, and Scalability: Early 
efforts should create pathways for broader adoption.

These insights highlight the need for a systematic 
approach that integrates both theoretical and practical 
considerations. By addressing key gaps, such as 
value proposition clarity, integration complexity, and 
stakeholder coordination, this research refines a set 
of actionable criteria for Problem-Solution Fit (PSF). 

The next section builds on these findings by 
introducing a structured set of process criteria to 
guide the identification and prioritisation of problem 
areas, ensuring they are aligned with stakeholder 
needs, market realities, and technological 
capabilities.
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External Barrier Internal Misalignment Impact

Demand for ROI Lack of clear value proposition Stakeholders can’t justify investment

Legacy system barriers Complex product design Adoption requires costly infrastructure

Multi-stakeholder decision-making Lack of early stakeholder engagement Delays in problem validation and decision-making

Data fragmentation Poor stakeholder coordination Misaligned data-sharing agreements and standards

Table 6. Summarising Concept Connections
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5.2 Defining Criteria for Actionable PSF

To navigate the complexities of deep-tech 
innovations in a technology-push context, this 
section establishes four key criteria for identifying 
an dprioritising problem areas (see Figure 14). These 
criteria ensure that problem areas are not only 
technically feasible but also strategically aligned 
with market needs and stakeholder interests.

1. Actionability
Problem areas should be clearly defined, specific, 
and feasible to address using the venture’s 
technological capabilities. Actionable problem 
areas provide a direct path from identifcation to 
implementation, reducing ambiguity and ensuring 
focus. For instance, the Reverse Hackathon 
demonstrated the importance of actionability 
by identifying port congestion as a well-defined 
challenge where NexTwin could deliver measurable 
value. In contrast, brapder, less-defined areas, such 
as “supply chain transparency”, proved difficult to 
translate into concrete, implementable solutions.

Takeaway: Problem areas should be specific enough 
to guide solution development while remaining 
feasible given available resources and capabilities.

2. Stakeholder Alignment
Deep-tech innovations often involve multiple 
stakeholders, including industry partners, regulators, 
and end-users, each with their own priorities. 
Ensuring alignment across these groups is crucial 
for adoption. As seen in the case study, fragmented 
stakeholder coordination and inconcistent data-
sharing practices slowed progress, reinforcing the 
need for structured engagement frameworks. Early 
collaboration and co-creation can help ventures 
navigate conflicting priorities, enable trust, and 
encourage shared ownership of solutions.

Takeaway: Structured stakeholder alignment 
reduces friction in decision-making and increases 
the likelihood of successful implementation.

3. Scalability
For a problem area to be worth pursuing, it must offer 
potential for incremental growth and broader 
applicability. Starting with small-scale pilots allows 
ventures to test solutions, refine approaches, and 
demonstrate value before committing to full-scale 
deployment. 

Figure 14. Process Criteria with Attributions to their Origins



For example, Reverse Hackathon participants 
emphasised phased adoption as a critical enabler of 
scalability, particularly in industries where large-scale 
overhauls are impractical. Furthermore, stakeholders 
highlighted the importance of demonstrating early 
impact before securing long-term buy-in.

Takeaway: Prioritising scalable problem areas 
ensures that early investments lead to long-term, 
sustainable adoption.

4. Market Relevance
Problem areas should be deeply connected to 
industry priorities, ensuring that they resonate with 
decision-makers and create a compelling business 
case for adoption. For instance, discussions with 
stakeholders highlighted that industry leaders 
prioritise solutions addressing regulatory compliance, 
operational efficiency, and sustainability. Without 
strong market relevance, even technically sound 
innovations struggle to gain traction.

Takeaway: Solutions that directly address pressing 
industry challenges are more likely to secure 
stakeholder support and market adoption.

These four criteria serve as guiding principles for 
designing an effective PSF process tailored to 
deep-tech ventures. Among them, stakeholder 
alignment is a prerequisite for feasibility, ensuring 
that identified problem areas reflect the priorities 
of industry partners, regulators, and end-users. 
Lessons from the Docklab case study highlights that 
while these criteria provide a structured approach, 
they must be adapted to specific industry contexts 
for optimal impact. By applying these principles, 
deep-tech ventures can systematically bridge the 
gap between technological potential and market 
demand, increasing their chances of successful 
commercialisation.
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5.3 Concluding Chapter 5

This chapter synthesised theoretical insights and 
practical case study findings to define clear criteria 
for prioritising problem areas in deep-tech ventures. 
By comparing existing frameworks with real-world 
challenges, three major gaps were identified, 
including the need for clear ROI communication, 
scalable solutions, and proactive stakeholder 
alignment. These insights informed the development 
of four key criteria: Actionability, Stakeholder 
Alignment, Scalability, and Market Relevance, which 
provide a structured foundation for achieving PSF 
in deep-tech commercialisation. The next chapter 
applies these criteria to design and refine the PSF 
process, demonstrating how they guide problem 
identification and validation in practice.



06 PROBLEM-SOLUTION 
FIT PROCESS

Designing a Replicable Process for Deep-Tech Innovation

This chapter answers Research Sub-Question 4: What does a Problem-Solution Fit (PSF) process look 
like that supports deep-tech ventures align their capabilities with validated problem areas?

Building on the criteria established in Chapter 5, this chapter outlines a structured PSF process designed 
to bridge the gap between technological potential and market needs. By integrating theoretical insights, 
case study findings, and iterative stakeholder engagement, the process provides a replicable framework 

for deep-tech ventures navigating early-stage commercialisation. 

The chapter explores the design, validation, and application of the PSF process, with a focus on stakeholder 
alignment, iterative development, and practical implementation. The process is contextualised through its 
application within Docklab/NexTwin,  illustrating how structured methodologies can transform abstract 

innovations into market-ready solutions. 
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6.1 Structuring the PSF Process for Deep-Tech Ventures

The PSF process was developed through an iterative 
approach, synthesising theoretical foundations, 
empirical findings, and hands-on facilitation 
experience from the Reverse Hackathon. By actively 
engaging stakeholders and refining insights at each 
stage, the process evolved into a structured yet 
flexible methodology that addresses key challenges 
in deep-tech commercialisation: stakeholder 
engagement, integration barriers, and strategic 
tensions between market-pull and tech-push.

From Criteria to Design
The foundation of the PSF process is built on four 
key criteria outlined in Chapter 5: actionability, 
stakeholder alignment, scalability, and market 
relevance. To translate these criteria into a practical 
framework, the Reverse Hackathon was selected as 
the core methodology due to its effectiveness in:
• Engaging stakeholders actively rather than 

passivle gathering insights.
• Validating assumptions through structured 

collaboration.
• Co-creating problem definitions that reflect 

industry realities. 
Research by Lee et al. (2020) highlights the value of 
combining individual cognitive strategies with group 
collaboration improve problem discovery. The PSF 
process leverages this principle, ensuring that both 
personal expertise and collective validation shape 
the problem-definition process.

The PSF process incorporates insights from multiple 
disciplines to navigate stakeholder complexity, power 
imbalances, and fragmented decision-making. 
Sociology informs trust-building and effective 
communication, essential in multi-stakeholder 
environments. Cognitive science guides the 
structuring of individual and group activities, 
balancing independent reflection with collaborative 
synthesis to enhance problem discovery. Design 
methodologies guide the iterative refinement of 
problem areas, ensuring adaptability across different 
industries.

For example, each exercise in the Reverse 
Hackathon began with individual reflection, where 
participants outlined their assumptions, challenges, 
and priorities. This was followed by structured group 
discussions, where insights were shared, debated, 
and merged into co-created problem definitions. 
This dual-layered approach ensured that individual 
expertise was captured, misaligned perspectives 
were addressed, and actionable problem areas were 
validated in real-time.

Addressing Stakeholder Dynamics and System 
Fragmentation
Stakeholder feedback during interviews and the 
Reverse Hackathon revealed mixed perceptions 
of NexTwin’s value proposition. While some 
stakeholders recognised its potential in addressing  
supply chain inefficiencies, others raised concerns 
about adoption barriers in fragmented ecosystems. 
The Reverse Hackathon surfaced these concerns 
early, allowing them to be addressed in the problem-
definition stage rather than after development.  This 
insight led to refinementsin how problem areas were 
prioritised and validated.

Takeaway: Facilitated co-creation and structured 
dialogue help bridge gaps in stakeholder 
engagement, ensuring that solutions are both 
desirable and feasible.

Additionally, the experience of organising and 
facilitating the Reverse Hackathon helped refine 
the process by observing stakeholder interactions, 
addressing logistical challenges, and refining 
activities iteratively to enhance engagement and 
outcome quality.
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Figure 15. Funnel Visualisation of the Problem-Solution Fit Process



The PSF Process: Core Phases
The Problem-Solution Fit PSF process consists of 
three interconnected phases, each addressing a 
specific challenge faced by deep-tech ventures. The 
phases are visualised in Figure 14.

1. Exploration Phase: Identifying Potential 
Problems
This phase establishes the foundation for problem 
discovery by mapping out industry challenges and 
aligning them with technological capabilities Key 
activities are stakeholder mapping, exploratory calls, 
and assumption mapping.

- Objective: Identify a range of potential problem 
areas and industry challenges.
- Output: A documented list of potential problems, 
initial assumptions, and stakeholder insights.

Example: Preliminary research and stakeholder 
interivews provided broad indications of how 
NexTwin’s technology could be applied, such as 
inventory planning. These insights were vlaubale for 
identifying general industry pain points that could be 
turned actionable in the Reverse Hackathon.

2. Validation Phase: Refining and Testing 
Problems
This phase narrows the problem space by testing 
assumptions and prioritising high-impact challenges. 
The Reverse Hackathon is the core activity, where 
stakeholders collaboratively define, test, and refine 
problem areas.

- Objective: Narrow down potential problems to 
those that are actionable, relevant, and aligned with 
stakeholder needs.
- Output: A ranked list of validated problems, along 
with stakeholder feedback and potential use cases.

Example: During the Reverse Hackathon, the 
challenge of decision-making in multi-stakeholder 
environments was directly linked to the Port of 
Rotterdam, who experienced this exact issue. This 
made the broader challenge more actionable and 
concrete.

3. Decision Phase: Strategizing Next Steps
The final phase evaluates whether the identified 
problem areas align with the venture’s strategic 
objectives. After the hackathon, it should be decided 
whether to process, pivot, or pause development.

- Objective: Provide a clear framework for decision-
making regarding Problem-Solution Fit or alternative 
directions.
- Output: Go/No-go decisions, action plans, and 
stakeholder debriefs.

Example: NexTwin’s team used scalability and market 
relevance criteria to eliminate problem areas that 
lacked long-term industrial potential, ensuring they 
focused on high-impact, high-adoption challenges.
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6.2 Validation and Refinement

The validation and refinement of the Problem-
Solution Fit (PSF) process were conducted through 
iterative testing and stakeholder engagement, 
ensuring its applicability and effectiveness in deep-
tech commercialisation. Using semi-structured 
interviews, direct observations from the Reverse 
Hackathon, and follow-up discussions, feedback 
was systematically integrated into the process. 
This iterative approach helped address three 
critical barriers in deep-tech ventures: stakeholder 
engagement, integration challenges, and strategic 
tensions between market-pull and tech-push. Each 
phase of the PSF process was tested, refined, and 
adapted based on real-world insights, ensuring a 
structured yet flexible approach to aligning deep-
tech innovations with validated problem areas.

Testing the Phases of the PSF Process

1. Exploration Phase: Enhancing Market Problem 
Definition
During exploratory calls and stakeholder mapping 
sessions, initial assumptions about market 
challenges were tested. One key issue was that 
Docklab’s problem definitions were too broad, 
making it difficult to assess feasibility. For example, 
initial problem statements like “Supply chain 
inefficiencies in energy markets” were deemed too 
vague by stakehholders, lacking clear industry-
specific pain points.

How it was improved:
Structured prompts were added to the assumption 
mapping tool, requiring participants to contextualise 
challenges within specific industries (e.g. port 
congestion in biofuel supply chains). Industry-
specific framing was incorporated, ensuring 
stakeholder engagement focused on concrete, 
actionable challenges rather than theoretical market 
assumptions.

Key Features of the PSF Process
The PSF process integrates sic key features that 
enhance its applicability across deep-tech contexts:

• Collaborative Engagement: The Reverse 
Hackathon ensures diverse stakeholder involvement, 
encouraging trust and alignment.
• Dual-Layered Strategies: Individual reflection 
and group collaboration ensure balanced problem 
discovery.
• Iterative Refinement: Embedded feedback allow 
continuous adaptation to new insights.
• Scalable Application: The process accommodates 
both exploratory and market validation across 
industries.
• Interdisciplinary Foundations: Sociology, cognitive 
science, and design thinking guide stakeholder 
engagement and problems structuring.
• Practical Tools: A structured guide organising a 
Reverse Hackathon is included in Appendix E.

The PSF process provides a systematic yet adaptable 
approach for bridging the gap between deep-tech 
innovations and market demand. By focusing on 
structured problem identification, iterative validation, 
and  stakeholder collaboration, the process ensures 
that deep-tech ventures can proceed with clarity 
and confidence. The following sections will explore 
how this process was validated, refined, and applied 
to Docklab/NexTwin, demonstrating its real-world 
impact and scalability.



6.2 Validation and Refinement

2. Validation Phase: Strengthening Collaboration
The Reverse Hackathon was the central activity for 
refining and prioritising problem areas. However, 
early iterations had two key issues: prioritisation 
criteria were too complex, making it difficult for 
participants to assess feasibility, and strategic 
misalignment between NexTwin’s capabilities and 
industry needs led to unrealistic problem selection.

How it was improved:
The problem ranking framework was streamlined 
to focus on three core criteria: feasibility (Can it 
be solved now?), relevance (Is it a critical industry 
challenge?), and urgency (Does solving it create 
immediate value?). This simplified decision-making 
while maintaining rigour. Also role-reversal exercises 
were expanded, requiring participants to argue 
against their own problem selections. This forced 
deeper analysis and exposed mismatches between 
industry priorities and NexTwin’s capabilities.

3. Decision Phase: Clarifying Next Steps
Early Go/No-go decision-making exercises revealed 
that vague strategic objectives made it difficult to 
determine whether to proceed, pivot, or pause. 
Initial discussions often lacked structure, leading 
to decisions based on gut feeling rather than clear 
criteria.

How it was improved:
A structured decision matrix was introduced, 
assessing potential projects based on:
• Alignment with organisational goals (Does 

this fit Docklab’s mission and capabilities?)
• Market needs (Does it address a validated 

industry problem?)
• Resource availability (Do we have the capacity 

to pursue this opportunity?)
Each problem area was rated on these criteria using 
a scoring system, helping participants determine 
whether to proceed, pivot, or pause. 

Also a stakeholder debrief template was added, 
ensuring that feedback from external partners was 
captured and factored into decisions.

These refinements ensured that decisions were 
data-driven, transparent, and strategically aligned 
rather than reactive.

Incorporating Feedback into the PSF Process
The iterative refinement of the PSF process relied on 
feedback loops at every stage, ensuring continuous 
improvement:

• Post-Session Debriefs: Following the Reverse 
Hackathon, participants were invited to share 
feedback on the session structure, activities, and 
outcomes. 
Insights included suggestions for combining the 
ideal market identification and obstacle elimination 
exercises, and introducing more visual aids to 
facilitate co-creation.
• Validation Metrics: Metrics such as participation 
rates, problem prioritisation outcomes, and 
alignment with organisational goals were tracked 
to measure the effectiveness of the process. For 
example, the number of actionable problem areas 
identified during the Reverse Hackathon served as a 
key indicator of success.
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Docklab has implemented the refined Problem-
Solution Fit (PSF) process to focus its 
commercialisation efforts on a beachhead market: 
the chemicals industry. This targeted approach 
addresses systemic challenges by prioritising 
stakeholder engagement, refining value propositions, 
and transitioning from technical to market validation.

1. Focusing on a Beachhead Market
To enhance commercial traction, Docklab has chosen 
the chemicals industry as its high-priority market. 
This decision aligns with the sector’s regulatory and 
operational challenges, making it a strong candidate 
for NexTwin’s capabilities.

To validate this focus, Docklab is organising another 
Reverse Hackathon, which will involve industry 
experts to co-create and prioritise actionable problem 
statements. This event aims to ensure that NexTwin 
addresses industry-specific pain points, validates 
market assumptions, and engages stakeholders 
early to enable collaboration and buy-in.

2. Refining the Value Proposition
A critical challenge for Docklab has been translating 
NexTwin’s broad capabilities into industry-specific 
value propositions. While the researcher’s advice 
was this refinement, further iteration is needed to 
ensure alignment with the chemicals sector. 

The upcoming Reverse Hackathon will provide real-
time industry feedback, ensuring that NexTwin’s 
messaging moves from broad decriptions to clear, 
actionable benefits, addresses specific stakeholder 
concerns, and emphasises measurable outcomes. 

Achieving desirability remains a critical challenge. 
Stakeholders have expressed mixed views on 
NexTwin’s relevance, with some recognising its 
potential for efficiency gains, while others question 
the broad use of ‘digital twin’, highlighting concerns 
about its relevance and differentiation. 
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6.3 Implementation at Docklab

Key Lessons from the Validation Process
Several lessons emerged during the validation and 
refinement stages, informing adjustments to the PSF 
process:

• Participant Selection: Targeted invitations and clear 
pre-event communication ensured diverse, relevant 
participation. Framing participants as “industry 
experts” increased engagement, while structured 
facilitation balanced discussions and promoted 
collaboration.

• Preparation and Facilitation: Including problem 
prompts, stakeholder briefings and visual tools 
enhanced clarity and focus. Timeboxing activities 
maintained energy, while clearly defined goals and 
templates ensures actionable outcomes.

• Addressing Strategic Tensions: The role-reversal 
exercise proved particularly effective in addressing 
market-pull vs tech-push tensions, helping 
participants balance immediate industry needs with 
the potential capabilities of NexTwin.

These refinements created a more structured, 
adaptable, and outcome-driven framework, 
equipping it to handle different industry contexts and 
challenges. The following section will demonstrate 
how the PSF process was applied to Docklab, 
illustrating its effectiveness in addressing real-world 
market challenges.



Docklab must demonstrate NexTwin’s industry-
specific benefits rather than relying on generic digital 
twin technology. Next to this, value propositions 
should align with operational priorities, ensuring that 
NexTwin’s capabilities directly solve industry pain 
points.

3. Shifting from Technical to Market Validation
Historically, Docklab has focused on technical 
proofs of concept to validate NexTwin capabilities. 
However, without early stakeholder buy-in, technical 
feasibility alone does not guarantee adoption. 
To bridge this gap, Docklab is transitioning to a 
balanced approach between tech-push and market-
pull, implementing the Reverse Hackathon into their 
development process.

Outcomes for Docklab
• Implementing the Process: The PSF Process 
has become a recurring strategy for structured 
stakeholder engagement, enabling continuous 
market validation.
• Strategic Clarity: Docklab’s approach is now 
structured around exploration, validation, and 
decision-making phases, rather than an open-ended 
search for applications.
• Improved Market Fit: By aligning NexTwin’s 
capabilities with specific needs in the chemicals 
industry, Docklab is in a stronger position to deliver 
actionable solutions that meet real market demands.

By embedding the PSF process into its 
commercialisation strategy, Docklab has transitioned 
from an exploratory approach to a proactive, market-
driven model. This shift increases the likelihood of 
successful and sustainable adoption for NexTwin by 
ensuring that future developments are grounded in 
validated industry challenges rather than speculative 
technological applications.
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6.4 Concluding Chapter 6

Chapter 6 presented the Problem-Solution Fit 
(PSF) process, a structured framework designed 
to help deep-tech ventures align their innovations 
with validated market needs. While the process 
was developed for broad applicability, Docklab 
served as a single case study to test and refine its 
key components. The PSF process emphasises 
value proposition refinement, proactive stakeholder 
engagement, and shifting from technical validation 
to market-driven validation.

Key Takeaways:
• Focusing on a single beachhead market 

increases strategic clarity.
• The Reverse Hackathon helps to identify 

and validate problem areas before resource 
allocation.

• The PSF process reduces uncertainty by 
ensuring that solutions are grounded in real 
industry needs.

This chapter laid the groundwork for understanding 
how a structured PSF process contributes to deep-
tech commercialisation. The next chapter expands 
on the broader contributions of the PSF process, 
discussing its academic relevance, practical 
implications, and limitations. It also highlights 
opportunities for future research and refinement.



07 DISCUSSION
Reflecting	on	Contributions,	Implications,	and	

Future Research Directions

This chapter examines the broader implications of this research, evaluating how the Problem-
Solution Fit (PSF) process contributes to academic literature and provides practical insights 
for deep-tech ventures navigating early-stage commercialisation. It also discusses the study’s 
limitations and constraints whil identifying opportunities for future research to enhance the 
applicability and scalability of the PSF framework. By situating the findings within the broader 
context of deep-tech innovation, this discussion highlights their relevance, impact, and potential 

pathways for further exploration.
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7.1 Advancing Deep-Tech Commercialisation

This research contributes to the academic discourse 
on deep-tech commercialisation by addressing 
critical gaps in existing methodologies for achieving 
Problem-Solution Fit (PSF). While prior frameworks, 
such as those proposed by Romme et al. (2023) , 
emphasise scaling through ecosystem engagement 
and talent acquisition, this study shifts the focus to 
PSF as a foundational step.

In technology-push contexts, where market 
needs are ambiguous, early problem identification 
and validation are essential to avoid resource 
misallocation. By integrating insights from sociology, 
innovation management, and design methodologies, 
this study refines and extends existing theories, 
emphasising PSF as an essential early-stage process 
for commercial success.

Key Contributions

1. Establishing PSF as a Crucial Early-Stage 
Process
This research underscores Problem-Solution Fit 
(PSF) as a critical step in bridging the gap between 
technological development and market alignment. 
While existing models prioritise scalability, they 
often overlook the risks of developing solutions 
without validated demand. This study provides 
a structured process for validating market 
needs early, ensuring that deep-tech ventures 
do not invest heavily in technologies that lack 
clear applications. Insights from sociology, such 
as Granovetter’s (1985) trust-building theory, 
reinforce the importance of stakeholder alignment 
in fragmented, multi-stakeholder environments. 
 
Key takeaway: A PSF-first approach minimises the 
risk of commercial failure by ensuring alignment 
before scaling efforts begin.

2. Advancing the Reverse Hackathon as a 
Validation Tool
This research expands the concept of the Reverse 
Hackathon, originally based on Romme et al.’s 
(2023) method (also referred to as “Fastrackathon”), 
by reframing early-stage commercialisation as a 
collaborative, stakeholder-driven process. Shifting 
from passive validation to active co-creation, the 
Reverse Hackathon enables stronger connections 
between ventures and their ecosystems. This 
interdisciplinary method strengthens stakeholder 
engagement and problem validation.

Key takeaway: The Reverse Hackathon accelerates 
the identification of actionable problem areas 
while enhancing stakeholder collaboration, making 
commercialisation efforts more relevant and feasible.

3. Refining Sector-Specific Value Proposition 
Development
The research highlights the importance of sector-
specific value proposition development, particularly 
in industries with strict regulatory and operational 
constraints. Many deep-tech ventures struggle with 
broad, undefined messaging, which fails to resonate 
with industry decision-makers. This study introduces 
practical strategies for refining value propositions 
based on early stakeholder input.

Key takeaway: Tailoring value propositions to sector-
specific drivers, such as regulatory compliance, 
efficiency, and risk mitigation, increases market 
readiness and adoption potential.
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4. Addressing the Challenges of Tech-Push 
Commercialisation 
Unlike methodologies such as Lean Startup (Ries, 
2011) or Design Thinking (Kelly & Littman, 2001), 
which assume a pre-existing understanding of 
market needs, this research provides structured tools 
for navigating the ambiguity of tech-push ventures. 
By structuring exploratory and validation phases, 
it supports ventures in identifying and aligning 
with actionable problem areas, reducing the risk of 
investing in solutions that lack industry relevance.

Key takeaway: The PSF process supports deep-
tech ventures in structuring their commercialisation 
efforts, even when market demand is unclear or 
evolving.

5. Creating a Flexible and Scalable Framework
The PSF process developed in this research is 
adaptable across industries and organisational 
scales. Unlike ecosystem-centric models, such as 
Romme et al.’s focus on Eindhoven, the PSF process 
applies to fragmented or resource-constrained 
environments. Whether for start-ups, research-
driven ventures, or corporate innovation teams, the 
modular structure allows for scalability.

Key takeaway: The flexibility of the PSF process 
enables its application beyond a single industry or 
ecosystem, making it a replicable tool for deep-tech 
commercialisation worldwide.

Addressing Literature Gaps

This study advances deep-tech commercialisation 
research by integrating and extending Romme 
et al.’s (2023) framework, with a stronger focus 
on early-stage PSF. It bridges the gap between 
technology and market readiness, provides 
actionable methodologies for problem identification, 
stakeholder engagement, and value proposition 
refinement, and offers tools for navigating navigating 
tech-push commercialisation. This research lays the 
foundation for practical applications and further 
academic exploration, which are discussed in the 
following sections and summarised in Table 7.



7.2 Practical Implications for Deep-Tech Ventures and More

The Problem-Solution Fit (PSF) process, while 
refined through Docklab’s experience with NexTwin, 
is designed to be universally applicable across 
industries and organisations. It offers structured 
tools to help deep-tech ventures align technological 
innovations with actionable market needs, 
reducing uncertainty and increasing the likelihood 
of commercial success. This section outlines key 
applications of the PSF process, providing practical 
guidance on how deep-tech ventures can implement 
and scale these strategies.

Key Applications for Deep-Tech Ventures

1. Leverage the Reverse Hackathon for Early 
Problem Validation
The Reverse Hackathon is a structured, collaborative 
method for uncovering and validating problem 
areas by engaging internal teams, industry 
stakeholders, and external experts. By facilitating 
creative exploration, it surfaces hidden challenges 
and align technological solutions with real-world 
industry needs. This approach shifts the focus from 
passive validation methods to active co-creation, 
integrating different stakeholder perspectives to 
ensure solutions are feasible, relevant, and demand-
driven. It encourages creative exploration, because 
participants explore future scenarios rather than 
react to predefined assumptions, and it reduces 
misalignment risk, because ventures get real-time 
industry feedback, avoiding costly pivots later.

Advice for Implementing a Reverse Hackathon
• Timing: Schedule early in the exploration phase 

to engage stakeholders, including potential 
clients, innovation leaders, and technical experts 
in co-defining industry challenges.

• Use Imaginative Prompts to encourage 
stakeholder creativity and deep insights: 

“If [technology] were to enter a market where 
[specific barrier] is minimised, what would that 

market look like?” 

“Who are the key stakeholders, and how do they 
interact?”  “What urgent problem does [technology] 

solve for them?”
• Document Outcomes: Capture all session 

outputs, including stakeholder feedback and 
insights, co-created problem definitions, and 
refinements.

2. Prioritise Stakeholder Engagement and 
Feedback Loops
Early and targeted stakeholder engagement is 
critical to reducing false starts and identifying viable 
problem areas. By focusing on industry experts and 
potential users, ventures can gain clarity on market 
needs and refine their focus before committing 
significant resources. Research by Stoll et al. (2020) 
highlights that proactive stakeholder engagement 
increases alignment with industry neeeds.

Advice for Engaging Stakeholders Effectively
• Conduct 3-5 exploratory calls with industry 

experts or potential users, asking “If you had 
access to this technology, what problem would 
you solve with it?”

• Focus on pain points rather than technical 
features. Frame discussions around operational 
challenges, regulatory bottlenecks, and 
efficiency gaps.

• Log insights systematically: Use a structured 
approach to capture stakeholder feedback, 
helping recognise patterns across conversations.

3. Apply a Problem Prioritisation Matrix
To focus resources efficiently, deep-tech ventures 
should apply a prioritisation matrix (see Figure 15) to 
evaluate potential problem areas based on feasibility, 
market/regulatory pull, urgency, and strategic fit. It 
prevents teams from spreading resources too thin, 
ensures efforts are focused on high-impact, high-
adoption areas, and helps teams in the go/no-go 
decision.
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Contribution Area Academic Contributions Practical Contributions

Positioning PSF as a Critical 
Early-Stage Process

Expands on existing frameworks by explicitly 
establishing PSF as a foundational step for deep-
tech commercialisation. This extends Romme 
et al.’s (2023) work by focusing on structured 
problem discovery rather than just application 
scouting.

Provides a structured and replicable process for 
systematically identifying, prioritising, and validating 
actionable problem areas, reducing resource 
misallocation in early-stage deep-tech ventures.

Advancing Reverse 
Hackathons for Problem 
Validation

Extends the Reverse Hackathon beyond its 
original focus on tech-to-market alignment by 
applying it as a structured approach for problem 
validation in ambiguous, multi-stakeholder 
environments. Emphasises co-creation in defining 
and refining problem areas rather than solely 
exploring technological applications.

Demonstrates how Reverse Hackathons can serve 
as a stakeholder-driven tool for deep-tech problem 
validation, offering a practical framework for aligning 
emerging technologies with concrete industry 
needs.

Addressing Stakeholder 
Dynamics

Explores trust-building and collaboration in 
fragmented systems, integrating insights from 
sociology and case findings.

Recommends strategies for early engagement 
and structured coordination to align stakeholder 
priorities.

Refining Value Propositions Extends understanding of value proposition 
design by addressing regulatory and operational 
drivers.

Provides practical templates to tailor value 
propositions to specific market needs and 
challenges.

Supporting Scalability Proposes scalability as a key criterion for 
sustainable adoption of solutions in deep-tech 
ventures.

Recommends phased pilots and industry 
collaboration to ensure long-term impact and 
adoption.

Table 7. Academic and Practical Contributions of the PSF Process

4. Develop Playbooks and Reusable Resources
Institutionalising the PSF process within an 
organisation ensures that it remains scalable, 
repeatable, and adaptable. Playbooks can 
standardise processes, making them easier to 
implement across teams and projects. Templates  
reduce onboarding time, helping new team member 
engage with the methodology quickly, while 
continuous updates keep strategies relevant and 
refined based on evolving industry needs. 

Advice for Building Playbooks & Templates
• Include step-by-step guidance for Reverse 

Hackathons, exploratory calls & stakeholder 
interviews, and problem prioritisation exercises.

• Incorporate real-world examples from past 
projects to demonstrate practical applications.

• Regularly update playbooks with new insights 
from subsequent projects, ensuring that the PSF 
process evolves over time.
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The PSF process provides deep-tech ventures with 
a practical, repeatable framework for overcoming 
commercialisation challenges. Whether applied in 
research labs, start-ups, or corporate innovation 
teams, it can enable ventures to make informed, 
data-driven decisions, increasing their chances of 
achieving sustainable commercialisation and market 
success. 

However, while the PSF process provides an 
approach to deep-tech commercialisation, its 
strategic implementation varies across different 
contexts. The next section examines its implications 
for Docklab, followed by a discussion on its 
limitations and opportunities for further refinement.

High impact, low feasibility

BIG BETS

High impact, high feasibility

QUICK WINS

Low impact, low feasibility

TIME WASTERS

Low impacy, high feasibility

NICE-TO-HAVE

Figure 16. Prioritisation matrix adapted from Eisenhower’s (1954) 
Decision Matrix, which organises tasks by urgency and importance



This thesis tested the Reverse Hackathon as a 
method for Docklab to identify Problem-Solution 
Fit (PSF) for deep-tech ventures like NexTwin. The 
findings emphasised the importance of structured 
stakeholder engagement, targeted value proposition 
development, and iterative validation through 
recurring sessions. As a result, specific strategic 
recommendations were given to refine Docklab’s 
approach to commercialisation.

1. Adopting the Reverse Hackathon for PSF
The Reverse Hackathon was introduced and tested 
as a practical tool for aligning NexTwin’s capabilities 
with actionable problem areas. This approach 
demonstrated its effectiveness in fostering co-
creation, surfacing hidden challenges, and engaging 
stakeholders directly. Following the results of this 
thesis, Docklab formally adopted the method as a 
recurring strategy to ensure continuous problem 
validation. This allows Docklab to stay aligned with 
evolving industry challenges while refining NexTwin’s 
positioning in response to real stakeholder needs.

2. Refined Strategic Focus and Industry Choice
A major outcome of this research was the 
recommendation for Docklab to narrow its market 
focus and tailor its value proposition accordingly.  
Rather than pursuing a broad, industry-agnostic 
approach, Docklab was encouraged to select 
a high-potential industry where they could offer 
measurable benefits. This led to the selection of the 
chemicals industry as a beachhead market, chosen 
for its alignment with NexTwin’s potential to address 
sustainability and compliance challenges, and the 
amount of connections Docklab has in this industry. 
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7.3 Strategic Implications for Docklab

To validate this strategic shift, Docklab organised 
another Reverse Hackathon specifically for  
stakeholders in the chemicals sector. This event 
built on the framework tested in this research, 
refining industry-specific problem areas relevant 
to NexTwin. By applying the PSF process within a 
focused industry, Docklab is increasing its chances 
of establishing relevance and a strong foothold here.

3. Institutionalising a Proactive Approach
Beyond immediate strategic choices, this thesis 
underscores the need for Docklab to institutionalise 
a more structured and iterative approach to 
commercialisation. The reserach revealed that 
stakeholder alignment and value proposition 
clarity were ongoing challenges, ones that required 
continuous refinement rather than a one-time 
adjustment. The Reverse Hackathon provided a 
tool for recurring engagement, allowing Docklab to 
directly address stakeholder pain points rather than 
assuming industry needs.

This transition represents a fundamental shift in 
how Docklab approaches commercialisation with 
NexTwin, strenghtening its ability to make informed 
decisions, allocate resources efficiently, and enhance 
NexTwin’s market viability.

By applying the tested Reverse Hackathon 
methodology and integrating these 
recommendations, Docklab is not only advancing 
its commercialisation efforts for NexTwin but also 
setting an example for how deep-tech ventures 
can leverage proactive stakeholder engagement 
and iterative refinement. It shows how structured 
engagement can de-risk commercialisation efforts 
and create long-term strategic clarity.



While this research provides valuable insights into 
the commercialisation of deep-tech ventures, certain 
limitations must be acknowledged, reflecting the 
scope, methods, and constraints of the study.

1. Market Validation
Due to time constraints and the exploratory nature 
of the research, full market validation, such as 
pilot testing and longitudinal studies, was beyond 
the study’s scope. Instead, the research focused 
on designing a structured process for deep-tech 
ventures transitioning from a “solution looking for a 
problem” to a commercially viable product. Future 
should implement and test the Problem-Solution Fit 
(PSF) process in real-world applications to assess its 
effectiveness in guiding ventures toward validated 
market opportunities.

2. Generalisability
The PSF process was developed with a focus 
on deep-tech ventures operating in uncertain 
environments,  particualrly those facing undefined 
problem areas and multi-stakeholder complexities. 
However, its development was shaped by Docklab’s 
specific focus on supply chain optimisation and 
venture studio operations, limiting its broader 
applicability.. The process may be less effective in 
contexts where:

- Industries operate under rigid regulatory 
frameworks, leaving little room for exploratory 
problem identification.
- Ventures already have well-defined problem areas, 
making structured problem discovery less necessary.

While adaptable, the process requires further 
validation in industries with different market dynamics 
to assess its broader applicability.

07 DISCUSSION 60

Master Thesis | Zora Schiferli

7.4 Limitations

3. Methodological Constraints
Several methodological choices influenced the 
research outcomes:

- Design Science approach: While effective for 
iterative problem-solving, its reliance on artefact 
development may have limited external validation in 
real-world settings.
- Double-Diamond framework: This structured 
framework provided a clear process, but sometimes 
oversimplified the iterative and non-linear nature of 
stakeholder engagement.
- Reverse Hackathon: This approach facilitated 
co-creation and validated insights, but required 
facilitation expertise and stakeholder availability, 
which could limit its scalability in resource-
constrained settings.
- Semi-Structured Interviews: These provided rich  
qualitative data, but insights were influenced by 
participants availability and self-reported biases, 
potentially leaving gaps in stakeholder perspectives. 

Future research could complement these methods 
with quantitative validation, controlled experiements, 
or longitudinal studies to strengthen reliability.

4. Data Limitations
Access to detailed operational data from potential 
customers was restricted, limiting the depth of 
analysis. The study relied on qualitative insights from 
interviews and workshops, and publicly available 
information on industry trends. While these sources 
provided valuable context, richer datasets or long-
term tracking of ventures using the PSF process 
could strengthen future assessments of its impact.



5. Unintended Consequences of Deep-Tech 
Adoption
The adoption of deep-tech solutions (e.g. 
digital twins) offers clear benefits in efficiency, 
transparency, and sustainability compliance. 
Howevert, unintended consequences must also 
be considered. These include increased energy 
consumption from processing large-scale data 
(Lange et al., 2020), risks of data privacy breaches 
(Losavio et al., 2018), and over-reliance on automated 
systems, potentially reducing human oversight in 
critical operations (Parasuraman & Wickens, 2008). 
Integrating environmental impact assessments and 
ethical considerations into the PSF process could 
ensure that commercialisation strategies align with 
broader sustainability and societal goals.

6. Exploratory Scope
This research prioritised early-stage challenges, 
specifically Problem-Solution Fit, rather than the 
entire commercialisation lifecycle. As a result, later 
stages such as scaling and long-term adoption, 
remain outside the study’s scope. Future research 
could examine how ventures transition from PSF to 
full-scale market entry and sustained growth.

7. Time and Resource Constraints
The iterative development and testing of the PSF 
process were constrained by the research timeframe 
and available resources. While the process was 
refined through stakeholder engagement, additional 
iterations and real-world applications could enhance 
its effectiveness.

These limitations highlight areas where further 
exploration and refinement of the PSF process 
are needed. The next section outlines specific 
recommendations for future research to address 
these constraints and build on the findings of this 
study.
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The findings of this thesis open different directions 
for further research to refine and extended the 
Problem-Solution Fit (PSF) process. Future studies 
could enhance the framework’s adaptability, deepen  
its theoretical foundations, and address challenges 
identified in this research. The following areas offer 
promising directions for continued exploration:

1. Refining and Scaling the PSF Process
Future research should test the PSF framework 
across a broader range of industries and contexts 
to evaluate its adaptability and scalability. Sectors 
such as healthcare, logistics, and energy, present 
unique complexities, including regulatory constraints 
and multi-stakeholder dependencies. Comparative 
studies across industries could highlight context-
specific adaptations and refine the process into 
tailored tools for different deep-tech domains.

2. Building Trust in Multi-Stakeholder Ecosystems
Fragmented stakeholder ecosystems remain a 
significant barrier for deep-tech ventures. Future 
studies could explore strategies for fostering trust, 
incentivise data-sharing, and establish governance 
mechanisms in competitive environments. Practical 
investigations into collaborative models in supply 
chains, energy, and logistics could provide  actionable 
insights into overcoming stakeholder misalignment 
and enabling data-driven cooperation.

3. Balancing Tech-Push and Market-Pull Dynamics
This study higlighted the importance of market-driven 
validation, but the balance between market-pull and 
tech-push strategies remains an open question. 
Future research could examine when and how 
ventures should shift between these approaches, 
helping start-ups allocate resources effectively. Case 
studies on deep-tech ventures navigating uncertain 
or emerging markets could reveal key decision-
making turning points that impact commercial 
success.

7.5 Future Research Directions
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4. Leveraging Regulations & Sustainability
Evolving regulations and sustainability mandates 
are increasingly shaping the adoption of deep-
tech innovations. Porter and van der Linde (1995) 
argue that environmental regulations can stimulate 
innovation by encouraging firms to develop cleaner, 
more efficient technologies. Future research could 
explore (1) how ventures can better align with 
regulatory compliance to accelerate adoption, 
(2) how sustainability drivers, such as carbon 
neutrality goals and circular economy frameworks, 
influence investment and market entry, and (3) the 
role of public-private partnerships and certification 
programs in supporting market positioning and 
long-term viability.

5. Standardising Co-Creation Tools
The Reverse Hackathon proved effective for early-
stage validation, but its broader applicability requires  
further exploration. Future research could focus on 
(1) adapting and standardising the method for use 
across different industries and stages of innovation, 
(2) assessing its ability to accelerate stakeholder 
alignment and streamline problem discovery, 
and (3) develop evaluation metrics to measure its 
effectiveness and potential impact on deep-tech 
ventures success.

6. Longitudinal Studies on PSF Adoption
Future research could assess the long-term 
impact of the PSF process by tracking ventures 
that implement it over multiple years. Longitudinal 
studies could provide valuable insights into (1) 
how PSF influences market entry, scalability, and 
funding acquisition, (2) whether ventures that follow 
the process experience higher adoption rates and 
reduced commercialisation risks, and (3) how 
iterative refinements of the PSF process affect 
venture longevity and adaptation to evolving market 
conditions.

Expanding research in these areas will strengthen 
the PSF process and contribute to the broader 
discussions on innovation management, 
commercialisation frameworks, and venture 
development.

Chapter 7 explored the broader implications of this 
thesis, highlighting its contributions to academia and 
practical applications for deep-tech ventures. The 
Problem-Solution Fit (PSF) process was positioned 
as a structured method for aligning deep-tech 
innovations with actionable market needs, addressing 
critical gaps in early-stage commercialisation. While 
the study’s limitations, such as the lack of full market 
validation and generalisability across industries, 
were acknowledged, the chapter identified key 
areas for future research, including refining the 
PSF process, developing strategies for multi-
stakeholder collaboration, and exploring regulatory 
and sustainability incentives as commercialisation 
drivers.

These insights reinforce the PSF process’ as a 
valuable tool for deep-tech ventures, offering a 
structured approach to overcoming the “solution 
looking for a problem” challenge. The next chapter 
summarises the study’s key findings and answers 
the central research questions.

7.6 Concluding Chapter 7



08 CONCLUSION
Summarising Insights and Steps for 

Deep-Tech Success

This chapter synthesises the key findings of the research, outlining how the Problem-Solution 
Fit (PSF) process addresses critical challenges in deep-tech commercialisation. It revisits the 
study’s main insights, answers the research questions, and reflects on broader implications. The  
chapter concludes with final remarks on the significance and future potential of the PSF process.
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This research set out to explore why deep-tech 
ventures struggle to achieve Problem-Solution Fit 
(PSF), particularly in technology-push contexts 
where market needs are ambiguous. Through a 
structured methodology incorporating the Double 
Diamond framework, Design Science approach, and 
an extended single case study, the study developed 
and validated a replicable PSF process for aligning 
deep-tech innovations with real-world problems.

The study’s key insights are:

1. Early Validation is Essential for Deep-Tech 
Success
Early-stage validation plays a critical role in bridging 
the gap between technological potential and market 
needs. The Reverse Hackathon, adapted for this 
resesarch, proved effective in uncovering hidden 
pain points and ensuring stakeholder-driven problem 
identification. Unlike traditional market validation, 
which often focuses on testing existing solutions, 
this method prioritises identifying meaningful, 
solvable problems before product development 
advances.

2. Co-Creation Accelerates Market 
Alignment
The research confirmed that collaborative, 
iterative processes are esesntial for dep-tech 
ventures operating in fragmented ecosystems. The 
Reverse Hackathon, inspired by Romme et al.’s 
(2023) framework, successfully engaged diverse 
stakeholders in defining and validating problem areas. 
This co-creation approach not only strengthened 
problem identification but also enabled stakeholder 
buy-in, increasing the likelihood of adoption.

8.1 Summary of Key Findings

3. Balancing Tech-Push and Market-Pull is 
Key
Deep-tech ventures must navigate the tension 
between technological innovation (tech-push) and 
market demand (market-pull). The PSF process 
provides a structured way to balance these forces, 
ensuring that ventures leverage their technological 
capabilities while staying aligned with industry needs. 
This iterative approach reduces commercial risk by 
preventing ventures from developing solutions in 
search of a problem.

4. Scalability and Flexibility Enhance 
Adoption
While the PSF process was refined within Docklab’s 
focus on supply chain optimisation, it was 
intentionally designed for broader applicability. Its 
iterative and modular structure enables adaptation 
across various industries and organisational 
contexts. By customising the process to specific 
market complexities and stakeholder dynamics, 
deep-tech ventures can apply it to their unique 
commercialisation challenges.

These insights collectively highlight how the PSF 
process helps deep-tech ventures move from 
exploratory innovation to market-aligned solutions. 
By providing structured tools and frameworks, this 
research contributes to a deeper understanding 
of how emerging technologies can transition from 
uncertain applications to commercial viability. 
The next section examines how these insights 
directly address the study’s research questions and 
contribute to the broader objective of deep-tech 
commercialisation.
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This section synthesises key findings from the 
study to provide concise answeres to the research 
questions.

Research Question (RQ): 
How can deep-tech ventures solve the 
“solution looking for a problem” dilemma?

Deep-tech ventures can overcome this challenge by 
adopting the Problem-Solution Fit (PSF) process, 
a structured framework that aligns technological 
capabilities with validated market needs. The process 
leverages early-stage stakeholder engagement, the 
Reverse Hackathon as co-creation method, and 
iterative problem prioritisation to uncover actionable 
problem areas. By validating these areas before 
committing resources to product development, 
ventures can reduce the risk of market misalignment 
and improve their chances of commercial success.

Sub-Question 1 (SQ1)
Why do deep-tech ventures often struggle to 
identify relevant problem areas for achieving 
PSF, and what insights can literature provide on 
overcoming these challenges?

Deep-tech ventures often face barriers such as 
unclear market needs, fragmented stakeholder 
ecosystems, and misalignment between technical 
capabilities and real-world demand. Existing 
frameworks like Lean Startup and Design Thinking 
offer valuable insights but assume a predefined 
understanding of market needs, which is often 
absent in tech-push scenarios. Literature highlights 
key strategies to address these gaps:

8.2 Answering the Research Questions

• Customer-centric approaches (Jobs to be Done, 
Christensen, 2007) help define problem areas 
based on real industry challenges

• Standardised data-sharing protocols (Besen & 
Farrell, 1994) improve stakeholder collaboration 
and trust

• Balanced tech-push and market-pull strategies 
(Gans & Stern, 2002) ensure adaptability in 
dynamic markets.

However, a structured process for early-stage 
problem identification and validation in deep-tech 
remains a critical gap, which the PSF process seeks 
to address.

Sub-Question 2 (SQ2) 
How can insights from a single case study in the 
supply chain sector inform the development of a 
process for identifying and prioritising high-impact 
problem areas in deep-tech ventures?

The Docklab case study provided actionable 
insights into the importance of iterative validation, 
stakeholder engagement, and targeted problem 
discovery. The use of the Reverse Hackathon 
demonstrated its effectiveness in incorporating 
external and diverse stakeholder perspectives and 
uncovering actionable problem areas. The case 
study also emphasised the need for sector-specific 
value propositions and clear criteria for prioritisation, 
reinforcing the importance of adaptability and focus 
in the PSF process, ensuring its relevance beyond 
supply chains.



Sub-Question 3 (SQ3) 
What criteria should be applied to prioritise 
and validate problem areas, ensuring they are 
actionable, solvable, and aligned with market 
needs?

The research identified four key problem prioritisation 
criteria:
1. Actionability: The problem must be clearly 
defined, feasible to address, and align with the 
venture’s technological capabilities (e.g. port 
congestion forecasting).

2. Stakeholder Alignment: The problem should 
align with the interests of key stakeholders, including 
regulators, industry partners, and end-users. 
Early collaboration enables a shared ownership 
perspective.

3. Scalability: The problem should allow for 
incremental growth, enabling ventures to start with 
small-scale pilots before expanding into broader 
applications.

4. Market Relevance: Priority should be given 
to problems that address critical industry challenges 
such as regulatory compliance, operational 
efficiency, or sustainability, ensuring stronger market 
traction.

By applying these criteria, ventures can prioritise 
high-impact opportunities and allocate resources 
efficiently.
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Sub-Question 4 (SQ4) 
What does a Problem-Solution Fit (PSF) process 
look like that supports deep-tech ventures in 
aligning their capabilities with validated problem 
areas?

The PSF process consists of three iterative phases:
1. Exploration: Conducting stakeholder 
mapping, exploratory calls, and assumption 
mapping to identify potential problem areas.
2. Validation: Using the Reverse Hackathon  
method to refine and prioritise the most pressing 
challenges.
3. Decision: Applying prioritisation criteria to 
determine whether to proceed, privot, or pause, 
ensuring informed resource allocation.

This structured process helps deep-tech ventures 
move from exploratory innovation to market-
aligned solutions by ensuring that technological 
advancements address real, solvable problems.

These findings demonstrate how the PSF process 
provides a systematic and adaptable appraoch for 
deep-tech ventures to transition from uncertain 
applications to commercially viable solutions. The 
next section reflects on the broader implications of 
this research.
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8.3 Final Remarks

This research advances the understanding of deep-
tech commercialisation, addressing key challenges 
unique to tech-push contexts. Its significance lies in 
the development of the Problem-Solution Fit (PSF) 
process, which emphasises early problem validation 
and proactive stakeholder engagement as essential 
steps in commercialisation.

The study bridges gaps in extant literature by 
integrating co-creation tools like the Reverse 
Hackathon into a structured, scalable process. 
This contribution offers actionable insights for 
both researchers and practitioners, reinforcing 
the importance of finding problem-solution fit for 
sustainable commercialisation. The scalability of 
the PSF process opens new directions for future 
research and industry applications, including (1) 
testing its applicability in other deep-tech domains,   
(2) enabling industry-wide standards for early-
stage feasibility assessment, and (3) encouraging 
systematic problem identification to improve 
resource allocation in innovation ventures. 

Beyond individual ventures, these findings have 
broader implications for innovation ecosystems. 
Policymakers, industry facilitators, and venture 
builders can leverage this process to enable 
collaboration, reduce commercialisation barriers, 
and support sustainable innovation.
To make these insights more accessible, this research 
includes practical guides for ventures navigating 
the “solution looking for a problem” dilemma and 
implementing the Reverse Hackathon method. 

These resources, available in Appendix E, provide:

• A one-pager (30-second read) summarising 
key steps for aligning technology with market 
needs

• A three-pager (5-minute read) offering a 
structured guide to executing a Reverse 
Hackathon and applying the PSF process.

By prioritising proactive stakeholder alignment, 
iterative refinement, and market relevance, the 
PSF process strengthens the connection between 
emerging technologies and actionable solutions. 
This approach not only advances commercialisation 
strategies but also contributes to broader societal 
challenges such as sustainability and digital 
transformation.

This study lays the foundation for reshaping how 
deep-tech ventures approach market alignment, 
paving the way for further exploration. The next 
chapter presents personal reflections on the research 
process and outcomes, discussing challenges 
faced, lessons learned, and the broader impact of 
this work. 



09 REFLECTION
Personal	and	Process	Reflections	on	Navigating	

Deep-Tech Challenges

This chapter provides a critical reflection on the research journey, focusing on both the 
design process and the broader context of the project. Together, these reflections offer 
transparency into the process, uncover lessons learned, and underscore the value of 

adaptability and iteration in tackling complex challenges.
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9.1 Reflecting on the Research Process

Reflecting on the research journey, several key 
challenges and learning points shaped this thesis, 
offering valuable insights into the complexities of 
deep-tech commercialisation. Below, I outline the 
critical lessons learned and their influence on the 
research process.

Adapting Objectives: From Finding a Client to 
Developing a Framework
One of the most significant turning points in the 
research process was shifting my objective from 
finding a direct client for NexTwin to creating a 
replicable PSF process. Early efforts to identify a 
client revealed the lack of an immediate market 
fit, reframing the research focus. This realisation 
underscored the importance of designing a process 
that could address the “solution looking for a 
problem” dilemma more broadly, beyond a single 
technology or industry context. This pivot not only 
broadened the research’s applicability but also 
highlighted the value of embracing ambiguity as an 
inherent part of the deep-tech journey.

Organising the Reverse Hackathon
Designing and facilitating the Reverse Hackathon 
proved to be a critical step in validating the 
PSF process. Challenges like balancing diverse 
stakeholder perspectives and managing group 
dynamics underscored the importance of clear 
preparation and adaptable facilitation. Refinements, 
such as clarifying participant roles and simplifying 
prioritisation criteria, strengthened the method’s 
effectiveness. The dual-layered approach of 
individual reflection followed by structured group 
discussions ensured that personal insights informed 
co-created problem definitions, aligning with 
stakeholder needs.

Addressing Core Barriers
The research process revealed insights into how the 
PSF process could address three critical barriers 
in deep-tech commercialisation: stakeholder 
engagement, integration challenges, and strategic 
tensions between market-pull and tech-push. 
Tools like assumption mapping and role-reversal 
ideation enbaled stakeholder alignment, while 
interdisciplinary design (drawing on sociology and 
cognitive science) supported collaborative problem 
discovery. By prioritising validated, actionable 
problem areas, the process provided a framework 
for bridging market and technological needs.

Lessons in Adaptability
A recurring theme throughout the research process 
was the importance of adaptability. While setbacks, 
such as the lack of a direct client for NexTwin, initially 
seemed discouraging, they ultimately enriched 
the process by exposing deeper challenges. 
These experiences taught me to view unexpected 
outcomes not as a failure but as opportunities to 
refine the process and generate broader insights.

Through iterative testing and stakeholder 
engagement, I learned to balance theoretical rigour 
with practical applicability, ensuring the PSF process 
remained relevant across different contexts. This 
iterative learning approach strengthened the research 
and underscored the value of process-oriented 
methodologies in tackling complex challenges.

Key Takeaways
The research process underscored the importance of 
adaptability, collaboration, and iterative refinement 
in designing methodologies for deep-tech ventures. 
By focusing on stakeholder engagement and 
interdisciplinary insights, I was able to create a 
replicable process that addresses complex barriers 
of early-stage commercialisation.
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9.2 Reflecting on the Project

This project provided valuable insights into the 
broader challenges of deep-tech commercialisation, 
revealing the connection between organisational 
dynamics, systemic barriers, and personal growth. 
Unlike the design process, which focused on creating 
and validating the PSF methodology, the project 
as a whole required navigating Docklab’s specific 
context while addressing deep-tech ventures’ 
unique obstacles.

Organisational Influence
Working within Docklab highlighted how 
organisational structured and cultures directly 
affect innovation outcomes. Challenges such as 
broad value propositions, reactive client outreach, 
and unclear strategic focus shaped the project’s 
direction. Even with three client leads generated 
through the Reverse Hackathon, Docklab’s 
hesitation to pursue these opportunities revealed a 
deeper need for alignment between ambitions and 
execution capabilities. This experience underscored 
the importance of internal clarity and commitment in 
supporting commercialisation efforts.

Strategic and Systemic Insights
The project demonstrated that achieving Problem-
Solution Fit is only one part of the broader 
commercialisation puzzle. Deep-tech ventures face 
barriers that extended beyond individual frameworks 
(stakeholder engagement, integration challenges, 
and strategic tensions). While the PSF process 
addressed key aspects of these barriers, the inability 
to resolve organisational inertia reinforced the 
limitations of frameworks when broader fundamental 
issues are at play.

Personal Growth
On a personal level, the project was a journey of 
resilience and adaptability. Shifting focus from 
securing a pilot client for NexTwin to refining a 
replicable methodology was a turning point. While 
initially frustrating, this shift allowed me to embrace 
the value of long-term, strategic contributions 
over immediate results. It taught me that research 
outcomes are not solely defined by tangible 
deliverables but by the frameworks, insights, and 
conversations that they inspire.

Looking Ahead
Reflecting on the project as a whole, it became 
clear that the PSF process is a starting point for 
addressing systemic challenges in deep-tech 
commercialisation. The insights generated through 
this work extend beyond Docklab, offering lessons 
for other ventures navigating similar complexities. 
For me personally, the project emphasised the 
value of proactive engagement; actively seeking 
stakeholder input and addressing challenges early 
proved essential in navigating the complexities of 
deep-tech commercialisation.
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Appendix

A. Project Brief
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B. Interview Guide

This appendix provides an example of an interview guide used during the research. While each interview was tailored to the interviewee to 
ensure more relevant and insightful responses, this guide illustrates the structure and types of questions asked. Before each interview, a brief 
contextual introduction was given to provide background on the research and its objectives, setting the stage for the discussion.

Customer needs & pain points (context: Maersk’s Expertise in Supply Chain Management)
1. Maersk has a strong track record in supply chain management, including resilience and operational efficiency. Could you describe a recent situation where a major 
supply chain disruption challenged your operations?
Goal: to understand the key pain points that blockchain or digital twin technologies could address

2. In industries with global supply chains, transparency and real-time data flow are critical. How do you currently address inefficiencies or delays in your supply chain 
operations?
Goal: to uncover operational challenges that blockchain could potentially solve

3. With increasing complexity in supply chains, what solutions are you looking for to enhance visibility and decision-making across different stakeholders?
Goal: Learn about unmet needs and gaps in current systems 

Blockchain project experience (context: their previous Blockchain initiative with IBM)
4. I understand Maersk previously worked on a blockchain project called TradeLens for supply chain management, but it was discontinued two years ago. Could 
you share what the initial goals were for this project and the reasons behind its discontinuation?
Goal: explore lessons learned from the project, its pain points, roadblocks for future

5. In hindsight, are there specific challenges or industry factors that made blockchain difficult to implement in the context of supply chains? Do you think these 
challenges have evolved?
Goal: insight into challenges they faced with blockchain & whether they see a future for it in similar applications

Perceptions of NexTwin & digital twins (context: exploring NexTwin’s relevance)
6. Maersk works in a dynamic global environment. Have you explored digital twin technologies before? What are your impressions of them, especially when it comes 
to enhancing resilience and operational visibility?
Goal: explore familiarity with digital twins

7. How do you see digital twin technology aligning with Maersk’s goals for building a more resilient and transparent supply chain? What key problems would you 
expect it to address?
Goal: understand whether digital twins solve real challenges for Maersk

8. Based on your understanding, do you think NexTwin’s value proposition, which is enhanced transparency and traceability of supply chains, addresses a significant 
pain point for Maersk? If not, where does it fall short?
Goal: identify gaps in NexTwin’s value proposition and potential misalignment with customer needs

Commercial viability & adoption (context: barriers and opportunities for NexTwin)
9. When considering new technologies for the supply chain, what factors do you prioritize most (think of cost reduction, operational efficiency, scalability)?
Goal: identify key decision-making criteria for adoption solutions like NexTwin

10. What would be your primary concerns or challenges with implementing digital twin technologies within Maersk’s global operations?
Goal: understand possible barriers to adoption, like costs, integration issues, return on investment

11. If NexTwin could demonstrate significant improvements in areas like predictive maintenance or real-time tracking, what would make Maersk more willing to pilot 
or invest in such technology?
Goal: conditions under which Maersk would be open to partner or pilot
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C. Data Analysis Results

This appendix presents the findings from the data analysis, categorising insights gathered from interviews and the Reverse Hackathon. The 
analysis identified 20 key categories, each with corresponding codes and a detailed summary of insights. Additionally, the dataset distinguishes 
whether insights originated from the Reverse Hackathon or other research activities, providing context on how different methods contributed 
to the findings. By structuring the results this way, this appendix offers a transparent view of how themes emerged from the data and how they 
informed the development of the Problem-Solution Fit (PSF) process.

C1. Market Challenges

Adoption Resistance
Key insights: Resistance to adopting digital twin technologies is rooted in reliance on legacy systems, unclear business 
models, and organisational inertia. Companies often struggle to integrate digital twins into ongoing operations, particularly 
when outdated infrastructure dominates. Market fragmentation and constant customisation requirements further 
discourage adoption. Additionally, resistance to change is amplified by a lack of understanding of the technology’s value, 
leading to scepticism among decision-makers and operational teams.



Cost Hesitation
Key insights: The high costs of developing, customising, and implementing digital twin solutions create significant 
hesitation among companies. Many organisations lack the readiness to justify infrastructure investment without a clear 
return on investment (ROI). Pilot projects are often viewed as useful experiments but fail to transition into broader adoption 
due to stakeholders’ reluctance to invest further. This hesitation is amplified by short-term financial pressures, unclear 
long-term benefits, and weak internal business cases, which prevent scaling beyond initial stages.
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Fragmented Data Systems
Key insights: Fragmented data sources, poor data quality, and inconsistent formats across supply chains pose critical 
challenges to digital twin adoption. Companies face bottlenecks in achieving data interoperability, with competitive 
sensitivities further restricting data-sharing practices. Regulatory gaps around standardisation intensify these challenges, 
as inconsistent data management practices lead to inefficiencies and reduced collaboration. Moreover, the inability to 
track financial, goods, and data flows seamlessly underscores the need for stronger data governance and regulatory 
enforcement.
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Supply Chain Complexity
Key insights: Supply chain complexity, driven by varying levels of digitalisation, poor visibility, and geopolitical factors, 
presents significant barriers to digital twin adoption. Transparency and resilience are difficult to achieve due to inconsistent 
IoT integration, sustainability demands, and geographical disparities. Managing remote suppliers further compounds these 
issues, as limited data accuracy and digital engagement restrict the full benefits of digital twins in creating a cohesive 
supply chain.

Regulatory Uncertainty
Key insights: Evolving regulatory requirements create uncertainty for companies exploring digital twin technologies, 
particularly in sectors like offshore energy. While sustainability and compliance pressures act as drivers for adoption, 
inconsistent enforcement reduces urgency. Furthermore, restrictive data-sharing regulations can exclude critical 
stakeholders, undermining collaboration and project outcomes. Companies struggle to navigate these shifting frameworks, 
resulting in delays and complications in aligning digital twins with regulatory mandates.
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Stakeholder Misalignment
Key insights: Misalignment among stakeholders remains a major barrier to digital twin adoption. Poor communication, 
unclear accountability, and low digital literacy create gaps that slow decision-making and alignment. Technical jargon often 
alienates non-technical stakeholders, while mindset and cultural barriers hinder collaboration. Long engagement cycles 
with key decision-makers, particularly large organisations, amplify delays. Furthermore, conflicts over intellectual property 
and ownership models add complexity, making it difficult to establish clear roles and collaborative momentum.
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Scalability Challenges
Key insights: Aligning digital twin technologies with specific industry needs while ensuring scalability is a persistent 
challenge. Companies struggle to customise solutions that integrate seamlessly with legacy systems and address sector-
specific requirements. Efforts to differentiate from large tech providers by offering decentralised and specialised solutions 
are hindered by inconsistent market processes and limited data-sharing practices. Additionally, scalability issues arise 
when companies fail to anticipate broader applications beyond the initial pilot stages, limiting the potential impact of digital 
twin technologies.
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C2. Organisational Barriers

Ambitions vs. Strategic Focus
Key insights: Docklab has ambitions to scale and launch multiple projects per year. However, resource limitations and 
time management issues hinder progress. Leadership transitions and external factors disrupted project continuity early 
on. Additionally, Docklab’s broad focus on multiple industries, rather than a specific market direction, has contributed to 
fragmentation. While the strategy shifted from research-driven to commercially driven after the consortium phase, the 
trial-and-error approach to market segments, evident in discarded explorations of coffee and construction, revealed the 
challenges of scaling without clear market prioritisation.
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Scaling technology vs. Integration challenges
Key insights: NexTwin was designed to be scalable and modular, offering flexibility across industries. However, integration 
challenges arise due to the reliance on legacy systems and the customisation required in sectors with strict operational 
frameworks, such as energy. The stalled construction initiative with VDR highlights the impact of high pilot costs on 
integration feasibility, underscoring how cost sensitivity limits the broader application of the technology. Ownership and 
standardisation issues also remain unresolved, further complicating scalability.

Leadership vs. Stakeholder engagement
Key insights: Docklab’s reliance on reactive strategies, such as voucher programs to gauge industry interest, reflects 
gaps in proactive commercial leadership. This lack of a unified strategic focus has hindered customer engagement and 
delayed progress, as seen in ownership disagreements during the consortium. NexTwin’s development further highlights 
these challenges, with insufficient structured stakeholder involvement after the proof-of-concept phase leading to missed 
opportunities for aligning its features and value proposition with market needs. In contrast, the consistent customer 
involvement in Annona’s early success underscores the importance of proactive leadership and early stakeholder 
engagement in driving market validation and commercial success.
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Market alignment vs. Value proposition clarity
Key insights: Docklab’s iterative development process offers flexibility but slows commercialisation due to limited early 
stakeholder engagement, restricting validation and feedback opportunities. This misalignment has hindered NexTwin’s 
ability to adapt to market-specific needs, emphasising the importance of balancing iterative development with a stronger 
market focus. Additionally, NexTwin’s market appeal is weakened by an unclear and unfocused value proposition. While 
the proof of concept demonstrated potential, the lack of real-world data to substantiate return on investment (ROI) and a 
sharp differentiation from competing solutions, such as product passports and standard digital twins, reduces its impact. 
Addressing these gaps with a clear emphasis on actionable insights and commercial incentives is critical to strengthening 
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Technology push vs. Market demand
Key insights: NexTwin’s development was largely driven by a technology-push approach, focusing on innovation without 
consistently considering market demands. This approach, evident in failed applications to coffee and construction 
markets, delayed progress toward achieving a product-market fit. For example, blockchain integration, while initially 
promising, revealed the difficulties of balancing technical capabilities with practical applications. These experiences 
underscore the need to combine technological innovation with tangible market validation to achieve sustainable 
commercial success.
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C3. Industry Dynamics

Sustainability-driven compliance
Key insights: Sustainability and regulatory compliance have become central to the adoption of new technologies, 
especially in sectors like energy and supply chain management. Companies are increasingly leveraging digital tools such 
as digital twins and blockchain to enhance transparency, monitor emissions (e.g. Scope 3), and manage compliance with 
evolving regulations. These technologies enable businesses to meet sustainability targets, track their progress toward 
net-zero goals, and audit operations efficiently. Additionally, businesses are navigating a fine balance between meeting 
customer-driven sustainability preferences and reacting to compliance mandates, which are often regulatory in nature.
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Operational efficiency through automation
Key insights: Automation and predictive tools are transforming operations by streamlining processes, optimising resource 
utilisation, and reducing waste. Digital twins have emerged as critical enablers of operational efficiency, offering real-
time insights, simulations, and decision-making capabilities. Industries such as logistics, manufacturing, and energy 
increasingly rely on these tools to enhance process agility, minimise manual interventions, and adapt to disruptions 
effectively. This operational flexibility has also proven essential in crisis management, where companies use automated 
systems to respond rapidly to unforeseen challenges.
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Tailored, industry-specific solutions
Key insights: A shift toward customised, sector-specific technologies is gaining momentum as businesses demand 
solutions that address unique operational challenges. Digital twin technology demonstrates value in targeted applications, 
such as factory management, wind energy, and supply chain logistics, where tailored designs deliver measurable 
outcomes. Companies are focusing on technologies that align directly with their sustainability strategies, such as eco-
design or partial equipment upgrades, to maximise asset lifespans and adapt to industry-specific requirements. This 
flexibility provides competitive advantages in achieving sustainability goals while addressing market-specific pain points.

Data visibility, integration, and standardisation
Key insights: The growing emphasis on data visibility and integration is reshaping the way industries operate. Real-time 
data tracking, standardised processes, and interoperability are becoming essential for optimising operations and meeting 
regulatory requirements. Digital twins play an essential role by breaking down data silos and providing holistic views of 
supply chains and operations. These tools improve decision-making, streamline workflows, and enable more transparent 
communication among stakeholders. By integrating fragmented data systems, businesses can enable accountability and 
create unified platforms for managing operations effectively.

90



Risk, resilience, and economic viability
Key insights: Digital twins have proven instrumental in enhancing risk prediction, crisis management, and resilience 
in industries with high operational variability, such as offshore energy and logistics. By integrating real-time data 
and predictive modeling, businesses can better anticipate and mitigate risks while optimising resource allocation. 
Simultaneously, rising costs in energy and logistics are driving demand for economically viable solutions that demonstrate 
clear returns on investment. Companies are increasingly adopting technologies that not only reduce costs but also build 
resilience against supply chain disruptions and regulatory changes, ensuring long-term operational stability.
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Collaborative innovation and governance
Key insights: Opportunities lie in enabling collaborative governance, shared platforms, and cross-industry innovation. 
Flexible governance frameworks are crucial for addressing challenges like data standardisation, regulatory compliance, 
and innovation. By encouraging collective efforts across supply chains and industries, businesses can overcome 
fragmented stakeholder dynamics and accelerate the adoption of transformative technologies. Collaboration is particularly 
essential in sectors where multiple stakeholders must align to achieve sustainability and efficiency goals.

Strategic influence on value chains for sustainability
Key insights: The growing focus on sustainability has expanded beyond traditional supply chains to include the entire 
value chains. Companies are shifting their attention upstream to ensure sustainable practices in material sourcing and 
addressing Scope 3 emissions. Digital twin technologies and other advanced tools enable businesses to enhance visibility 
and accountability across the value chain, helping them align with sustainability goals. This holistic approach differentiates 
companies by ensuring eco-friendly practices and building resilience throughout the value chain.
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Traceability, transparency, and fraud prevention in supply chains
Key insights: Traceability and transparency have become non-negotiable for achieving full supply chain visibility. Digital 
twin technology and blockchain solutions provide essential capabilities for tracking physical goods, auditing processes, 
and ensuring compliance with accountability standards. Moreover, businesses are increasingly investing in fraud-proof 
systems to guarantee the authenticity and security of supply chain data. These systems play a critical role in meeting 
regulatory requirements and enabling customer trust, especially in industries reliant on high levels of accountability.
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D. Hackathon Materials and Visual Outputs

This appendix includes key materials and visual outputs from the Reverse Hackathon session. It features the workshop invitation sent to 
participants, digitalised whiteboards with sticky notes capturing insights from the session, and a selection of photos taken during the event. The 
photos include moments from individual and group dicussions, as well as a snapshot of the facilitator (myself) alongside the filled whiteboard 
wall that summarised the co-creation outcomes.



APPENDIX D. HACKATHON MATERIALS AND VISUAL OUTPUTS 95

Master Thesis | Zora Schiferli



APPENDIX D. HACKATHON MATERIALS AND VISUAL OUTPUTS 96

Master Thesis | Zora Schiferli



APPENDIX D. HACKATHON MATERIALS AND VISUAL OUTPUTS 97

Master Thesis | Zora Schiferli



E. Hackathon Insights

APPENDIX E. HACKATHON INSIGHTS 98
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This appendix includes the summarised insights from the Reverse Hackathon, based on the transcripts and the visual outputs of the session. 
These summarised insights were also sent to the participants after the session, to receive feedback and confirm insights.
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F. Extended PSF Process Visuals
This appendix presents extended visuals of the Problem-Solution Fit (PSF) process. It includes a one-page, 30-second-read guide designed for 
quick reference by ventures facing the “solution looking for a problem“ dilemma, alongside a more detailed three-page, five-minute-read guide. 
These materials offer practical and visually engaging overviews of the PSF process, highlighting its key steps and applications.

F1. One-Pager

F2. Three-Pager
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