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Abstract

Previous research in strategy and entrepreneurship underscores the pivotal role of narratives
as a means for entrepreneurs to establish legitimacy and secure support for their ventures.
The significance of narratives becomes particularly evident when validated facts are lack-
ing, a common scenario for start-ups in nascent industries. Despite the growing body of
literature, limited attention has been paid to examining the role and utilization of narratives
in the field of deep tech. To address this gap, this thesis conducts a detailed case study in
quantum computing.

Applying qualitative methods, the study reveals three main benefits of entrepreneurial
narratives in the early stages of venturing. First, narrative accounts enhance the accessibility
of complex innovation by employing analogies, metaphors, and visualizations. Second, they
instill confidence in the abilities of the entrepreneurs and their mission through suggestion
and identification, and third, provide direction by establishing expectations. Additionally,
the study illuminates the interplay between entrepreneurial capital and expectations as the
focal content of narratives.

The study provides insight on effective science communication and public engagement
strategies in the initial phases of venturing in deep tech. The research contributes to aca-
demic knowledge by synthesizing approaches to narratives in venturing.
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Tiivistelma

Tama opinnéytetyo késittelee tarinankerrontaa syvéteknologian yrityksessd. Aiempi tutki-
mus korostaa tarinoiden keskeistd merkitystd keinona, jolla yrittdjdt rakentavat uskotta-
vuutta ja varmistavat tukea yrityksilleen. Tarinoiden rooli korostuu, kun todennettuja viit-
teitd ei vield ole. Tilanne on tyypillinen uusille yrityksille. Syviteknologian yrityksissa ta-
rinankerronnan rooliin ja sen hyddyntdmiseen liittyvéd tutkimusta on toistaiseksi tehty ra-
jallisesti. Tdma ty0 vastaa puutteeseen tapaustutkimuksella kvanttilaskennassa.

Tutkimus soveltaa laadullisia menetelmié ja selventda tarinankerronnan kolme keskeisté
hyo6tya liiketoiminnan alkuvaiheessa. Tarinoiden vertauskuvat parantavat monimutkaisten
innovaatioiden ymmarrettavyyttd. Viittaukset ja tarinat yrityksen identiteetistd vahvistavat
luottamusta yrittdjaén ja yrityksen missioon. Odotukset puolestaan viitoittavat tekemisté.
Lisdksi tutkimus valaisee yrittdjdpddoman ja odotusten vuorovaikutusta kertomusten kes-
keisend sisdltona.

Tutkimus lisdd ymmérrysté tiedeviestintién ja sidosryhmien sitouttamiseen yrittdjyyden
varhaisessa vaiheessa. Samalla se edistié teoriaa yhdistdmaélld eri 1&hestymistapoja tarinan-
kerrontaan yrittdjyydessa.

Avainsanat Yrittdjyys, strategia, tarinankerronta, syvéteknologia, kvanttilaskenta.
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Quantum computing terminology

Qubit

Logical qubit

Superposition

Entanglement

Coherence

Noise

Modality

Cryogenics

Quantum
supremacy

Quantum
advantage

Noisy Intermediate

Scale Quantum

(NISQ)

Fault-Tolerant Quan-
tum Computing

(FTQC)

A quantum bit, or qubit for short, is the basic building block of a quantum
computer. It is analogous to a classical bit, but able to exist in multiple states
simultaneously due to quantum superposition.

Logical qubits can be defined as multiple physical qubits that are manipu-
lated in a manner that ensures preserving their information without errors.

The fundamental quantum principle that allows a quantum particle, like a
qubit, to simultaneously exist in multiple states until observed or measured.
When observed, the particle collapses into one of those states, contrasting
with classical bits, which can only be in either a 0 or 1 state.

When two or more particles become connected in such a way that their states
are interdependent, even when separated by a large distance. A measurement
of one particle instantaneously affects the state of the other particle. As a
result, each additional qubit exponentially increases the potential states a
quantum computer can inhabit.

The ability of qubits to maintain their quantum states. This is fundamental
for the reliability and efficiency of quantum computing

Unwanted disturbances or fluctuations that can disrupt or introduce errors in
quantum states or qubit operations, challenging the reliability and accuracy
of quantum computations.

Refers to the various hardware approaches used in quantum computing de-
velopment, each with its own strengths, challenges, and potential applica-
tions. More common approaches include building quantum processor based
on superconducting qubits, trapped ions, photons, and quantum annealing.

The science and technology of extremely low temperatures, typically below
-150 degrees Celsius. Cryogenic temperatures are crucial in quantum com-
puting, particularly for technologies like superconducting qubits, because
they help suppress thermal noise, maintaining qubit stability and preventing
decoherence, which is essential for reliable computation.

The point at which a quantum computer can perform tasks that go beyond
the capabilities of the most advanced, current computers.

The point at which quantum computers can solve a practical problem faster,
cheaper, or more efficiently than current computers.

A class of quantum computers with a small number of qubits and limited
error-correction capabilities, making them an intermediate stage in quantum
computing development.

A class of quantum computers that have built in the needed quantum error-
correction that prevents quantum errors, or faults originating from qubits,
from spreading throughout the quantum circuits.



1 Introduction

How does a new venture capture attention, generate interest, and secure vital funding
and support? In academic research, it has been argued that narratives can play a piv-
otal role (see for instance, Aldrich & Fiol, 1994; Fenton & Langley, 2011; Garud et
al., 2014a, 2014b; Lounsbury & Glynn, 2001; Martens et al., 2007; Navis & Glynn,
2011). When the venture is still unknown and lacks a proven track record, obvious
asset value, and profitability, narrative accounts can help explain, rationalize, and
promote it in a way that reduces uncertainty. Narration operates through suggestion
and the creation of identification between the audience and the narrative, providing
compelling reasons for belief (Aldrich & Fiol, 1994). Ranging from smaller story
fragments to grand narratives (Fenton & Langley, 2011), entrepreneurial narratives
coherently address who the company is, why it is qualified, what it wants to achieve,
and why it is likely to succeed (Fenton & Langley, 2011; Martens et al., 2007). Ac-
cording to Lounsbury and Glynn (2001), creating an appealing and coherent story
may be one of the most crucial assets for a nascent venture to confront the low legit-
imacy arising from a lack of externally validated arguments. Yet how can entrepre-
neurial narratives support in providing direction, establishing legitimacy, and secur-
ing support when the venture is simultaneously navigating the uncharted waters of
an emerging industry?

In nascent industries, technologies, products, and processes are often unproven or
poorly understood (Navis & Glynn, 2010). Pre-existing market structures and mean-
ings are either absent or exist in a limited capacity, primarily among highly special-
ized audiences (Hilkamo & Granqvist, 2022). The lack of established norms makes
the emerging category inherently ill-structured and ambiguous. Uncertainty com-
pounds when the ventures themselves are new, lacking the resources and clear iden-
tities enjoyed by their more established counterparts. Building credibility becomes
an even more formidable challenge when both the venture and the industry grapple
with legitimacy issues. (Aldrich & Fiol, 1994; Navis & Glynn, 2010)

Within emerging industries, the domain known as deep technology, often referred
to as deep tech, offers a particularly intriguing arena for investigating the role of
narratives in establishing new ventures. This is chiefly attributed to the profound
complexity inherent in deep tech, making it exceptionally challenging for non-ex-
perts to comprehend and compare approaches, especially in the early stages of in-
dustry formation. As portrayed by De La Tour et al. (2017) and Portincaso et al.
(2019, 2021), deep tech companies set themselves apart from traditional tech com-
panies by pursuing innovations that genuinely push the boundaries of science and
technology. They rely on a robust research base and require advanced skills and in-
frastructure. Consequently, adapting swiftly to changing circumstances can be a for-
midable challenge.

Typically driven by start-ups, these companies pursue solutions arising from
unique, protected, or hard-to-reproduce technological or scientific advances in fields
such as aerospace, biotechnology, artificial intelligence, robotics, and quantum com-
puting. Deep tech ventures entail high technology risk and uncertain commercial



application while requiring substantial upfront and long-term investment. Yet the
promise is a significant improvement in, for instance, speed, efficiency, precision, or
cost savings compared to existing solutions. These innovations have the potential to
disrupt entire value chains and industries. (De La Tour et al., 2017; Portincaso et al.,
2019, 2021) The transformative impact of deep tech ventures is exemplified by com-
panies such as Tesla, revolutionizing the automotive industry with electric vehicles,
and NVIDIA, reshaping graphics processing and high-performance computing.

This study delves into entrepreneurial narratives within quantum computing, an
emerging deep technology poised to revolutionize computation. The potential of
quantum computing lies in solving complex problems exponentially faster and ad-
dressing challenges currently beyond the capabilities of conventional computers,
with applications spanning various industries and scientific fields (Islam et al., 2023;
Ruane et al. 2023). However, at the present stage of development, quantum compu-
ting is still shrouded in uncertainty. Hilkamo and Granqvist (2022) emphasize how
the technology still lacks a definitive design despite the numerous solutions currently
under development. Similarly, its operating principles, potential applications, and
timeline for widespread availability remain unclear.

New ventures, therefore, must make both quantum computing and their unique
approach within it understandable and appealing. This dual challenge offers rich ma-
terial for the study of entrepreneurial narratives. Initially, these ventures must adeptly
convey the significance and importance quantum computing to early stakeholders,
including financiers. Simultaneously, the ventures must articulate how they can
translate the highly complex science into a viable business, elucidating why their
specific approach holds greater appeal than the many competing alternatives.
Achieving this is no small feat, considering that quantum computing exceeds the
comprehension of most individuals outside the expert community. In this context,
narratives, presented as stories, metaphors, and visualizations, emerge as a powerful
means to render the subject more approachable, understandable, and appealing.

Yet, research focusing on the role of narratives in quantum computing remains
scarce. Notably, Hilkamo and Granqvist’s work in 2022 stands out as an exception.
Their study delves into the role of figurative language, specifically analogies and
metaphors, in shaping perceptions and understanding of quantum computing as an
emerging market category. However, their study does not delve into how ventures
utilize narratives to transition their scientific endeavors into viable businesses. More-
over, although contemporary approaches in strategy and entrepreneurship studies in-
creasingly recognize the significance of practices, there is a notable scarcity of em-
pirical research elucidating how the practices available to strategists and entrepre-
neurs translate into tangible resources and subsequently shape behaviors (Jarzab-
kowski & Spee, 2009; Thompson et al., 2020). Consequently, there is a gap in un-
derstanding the role and usage of narratives in venturing into quantum computing,
which this study aims fill.

Through an in-depth case study of the quantum computing start-up SemiQon
Technologies Oy (referred to as SemiQon), this study aims to answer how



entrepreneurial narratives can guide and advocate for a new deep tech venture in
an emerging industry? It explores the narratives produced by the company and its
founders during the initial 18 months of operations, spanning from June 2022 to No-
vember 2023. By analyzing interviews and company documentation, the study sheds
light on the role of narratives in building legitimacy and attracting support in the
earliest stages of venturing, uncovering the processual mechanisms at work. Draw-
ing upon previous research on narratives, relevant frameworks and methodologies
are adjusted and applied to investigate these narratives. This exploration yields val-
uable insights into the development of effective science communication as well as
capital and customer acquisition strategies for new deep tech ventures. Simultane-
ously, this study contributes to academic knowledge by synthesizing approaches to
narratives in venturing.

The study begins with an overview of quantum computing, introducing essential
concepts, developments, and prevailing challenges. This is followed by a more de-
tailed introduction to the case company, SemiQon. The focus then moves to an ex-
ploration of contemporary literature on entrepreneurial narratives. By synthesizing
various approaches, a theoretical framework is constructed for the subsequent anal-
ysis. The following section outlines the methodology employed to analyze narratives
produced by SemiQon, with the primary focus of this paper dedicated to a thorough
examination. In conclusion, the study discusses the implications of its findings, em-
phasizing their relevance for establishing new ventures in deep tech and their contri-
bution to management research.
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2 Introduction to quantum computing

Before delving into the theory of entrepreneurial narratives, this chapter provides an
overview of quantum computing. The introduction clarifies why comprehending this
rapidly evolving field can be particularly challenging for non-experts. Following the
industry overview, the focus shifts toward a more in-depth introduction of the case
company, SemiQon Technologies.

2.1 Supercharging computation

Quantum computing is an emerging technology that uses the laws of quantum me-
chanics to exponentially improve the performance of specific types of calculations.
While conventional computers, often referred to as classical computers, rely on bits
with only two possible states (0 or 1), quantum computers use quantum bits or gubits
that can exist simultaneously in multiple states. This property is known as superpo-
sition. Moreover, quantum entanglement links particles so their states are interde-
pendent, even when far apart. Measuring one particle instantly impacts the state of
the other. In this way, every added qubit exponentially increases the potential states
achievable by a quantum computer. These properties contribute to the promise of
quantum computing to significantly accelerate certain types of computations and to
address problems that are currently beyond the capabilities of classical computers.
The potential of quantum computing can be likened to unlocking a code lock. In
traditional computing, a sequential approach is employed where codes are tested one
after another, which is time-consuming and resource intensive. In contrast, by allow-
ing all possible combinations to be tested at once, a quantum computer can drasti-
cally reduce the time required to unlock the code. (Ezratty, 2022; Islam et al., 2023;
Lerner et al., 2023; Ruane et al., 2022)

Quantum computers are probabilistic machines. Results are obtained by conduct-
ing multiple measurements, yielding outcomes that represent probabilities. Statisti-
cal analysis of repeated measurements provides valuable insights despite the inherent
randomness. In contrast, classical computers are deterministic, performing precise
calculations using binary code (0s and 1s) to provide exact answers. While quantum
computers may excel at specific problem types, they will collaborate with classical
computers to collectively address a broader spectrum of computational tasks. Inte-
grating quantum computers is anticipated to significantly enhance the existing com-
puting infrastructure. (Islam et al., 2023)

Quantum technologies began gaining notable attention in the 2010s as advance-
ments started capturing the imagination of researchers, investors, governments, and
industries. Figure 1 by CitiGPS (Islam et al., 2023, p. 23) shows the growth in ven-
ture capital investment in quantum computing since 2010. Moreover, the public sec-
tor has shown sustained interest, with the United States and the EU announcing in-
vestments of $1.8 billion and $1.2 billion in 2022. Even without a recent update,
China retains the world’s highest public investment in quantum computing at $15.3
billion. (Mohr et al., 2023) The race is fueled by the immense transformative
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potential, commercial prospects, and geopolitical rivalry associated with quantum
technologies.
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Figure 1: Venture capital invested in quantum computing companies from 2010 (Is-
lam et al., 2023, p. 13)

As the technology matures, quantum computing is projected to excel over classi-
cal computing in four key domains: optimization, machine learning, simulations, and
cryptography (Biondi et al., 2021; Islam et al., 2023; Langione et al., 2023). Even
basic quantum technology can supercharge optimization, benefiting industries like
manufacturing, logistics, artificial intelligence, healthcare, finance, energy, and cli-
mate. Based on an analysis of third-party projections by CityGPS (Islam et al., 2023),
the anticipated total addressable market (TAM) for quantum computing is projected
to range from $700 million to $8.6 billion by 2027. The assessment implies a com-
pound annual growth rate (CAGR) of up to 50%. Furthermore, McKinsey & Co
(Mohr et al., 2023) emphasize how the early economic impacts from quantum com-
puting are anticipated across sectors like automotives, chemicals, finance, and life
sciences, potentially yielding up to $1.3 trillion in value by 2035.

Despite significant advancements in recent years, quantum computing is still in
its early stages of development. Various hardware platforms are currently being de-
veloped, with no consensus on the optimal solution. The two main types of architec-
tures are gate-based quantum computers, versatile for multiple applications, and
quantum annealers, specialized in optimization through annealing. Currently, the
gate-based model is the most extensively researched approach. Additionally, quan-
tum computers are based on different types of physical qubits, such as trapped ions,
cold atoms, superconducting and electron spin qubits, and photons. (Dargan, 2023;
Ezratty, 2022; Islam et al., 2023; Mohr et al., 2023) According to McKinsey & Co
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(Mohr et al., 2023), the development is currently dominated by the major technology
players and selected start-ups. Technology giants focus mainly on superconducting
qubits, whereas start-ups explore more varying approaches. Adapted from Olivier
Ezratty (2022, p. 12), Table 1 provides an overview of some of the more prominent
qubit technologies, including examples of vendors and research laboratories in-
volved in developing the technology. Each hardware approach has its own ad-
vantages, yet none of them are fault-free at this stage. Ezratty emphasizes how future
systems may in fact combine multiple technologies.

Table 1: Key industry vendors and research laboratories by qubit technology,
adapted from Ezratty (2022, p. 12)

Atoms Electrons | Photons
Trapped ions Cold atoms Quantum Super- Semi- Spin Photons
annealing conducting conducting vacancies
¢ lonQ ¢ Pasqal ¢ D-Wave ¢ IBM e Intel e Turing e PsiQuantum
. Quantinuum e ColdQuanta  Systems e Amazon e Quantum e Quantum e Quandela
5 * AQT e Atom e Qilimanjaro e Google motion Brilliance e Xanadu
2 e Ofxord computing quantum e Alibaba e Quobly ¢ Photonic e ORCA
< lonics e QuEra tech e BaiDu ¢ Diraq o XeedQ Computing
« eleQtron ¢ PlanQc e NEC e Rigetti ¢ SemiQon e Duality
o Fuijitsu e |QM
¢ IQST e CNRS e NEDO e CEA e CEA e CEA e CNRS
e University e Institut ¢ Stanford e CNRS e CNRS e CNRS ¢ University of
of Maryland  d’Optique University o MIT e University o MIT Bristol
e MIT e Harvard e MIT ¢ INRIA of Bristol e University e University of
2 o Karlsruher University e Karlsruher e University e University  of Oxford
S Institutfir e Caltech Institut fir of of Oxford  Maryland e Sapienza
Technologie e Forschungs- Technologie California, e Yale o Delft Universita di
o 1QI zentrum ¢ MCQST Santa University ~ University Roma
Julich Barbara of e Universitat

Technology  Wien

One of the main challenges in quantum computing is decoherence, where quan-
tum systems lose coherence over time due to interactions with their environment.
This is why most prototype computers require stringent environmental control, re-
sulting in hardware systems roughly the size of a car. These systems primarily com-
prise of cooling mechanisms dedicated to maintaining the processor at its ultra-cold
operating temperature. Consequently, today’s quantum computers are often referred
to as Noisy Intermediate-Scale Quantum (NISQ) devices. While more advanced than
classical computers in certain ways, these devices are not yet fully error-corrected or
fault-tolerant. They are characterized by having a relatively small number of qubits,
typically in the range of tens to a few hundred, and their operations are affected by
quantum noise and errors. Even though they cannot solve the large-scale, complex
problems that fully Fault-Tolerant Quantum Computers (FTQC) are envisioned to
handle, the quantum properties of NISQ devices can provide an advantage in, for
instance, simulation, optimization, and cryptography. To achieve useful results with
NISQ devices, careful consideration of error mitigation techniques is still required.
(Bogobowicz et al., 2023; Islam et al., 2023; Lerner et al., 2023)
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Quantum computers in the NISQ era are often evaluated based on their count of
physical qubits rather than logical qubits. Logical qubits consist of several physical
qubits that are connected in a manner that ensures error-free information retention.
Therefore, Islam et al. (2023) argue that comparing quantum computers solely by
physical qubit count is insufficient, as qubit quality matters equally. The authors ex-
emplify how a quantum computer with 50 high-quality (low-noise) qubits can out-
perform one with 5,000 low-quality (high-noise) qubits. However, to contextualize
the state of the quantum computing market, Table 2 compiled by Islam et al. (2023,
p. 31) highlights qubit counts from various companies based on publicly available
information.

Table 2: Qubit counts by selected quantum computing companies as of June 2023
(Islam et al., 2023, p. 31)

Qubit Company Number of ‘
technology qubits
Superconducting  IBM 433
Cold atom Pasqal 324
Cold atom QuEra 256
Photonic Xanadu 216
Superconducting  Rigetti 84
Superconducting  Google 72
Trapped ion lonQ 32
Trapped ion Quantinuum 32

Today, the IBM Osprey with 433 qubits, is widely regarded as the most powerful
quantum computer developed thus far. Many, however, believe that fully harnessing
the potential of quantum technology will require at least one million qubits and that
realizing that level of advancement may still be a decade away. Advancements are
essential: increasing qubit count, reducing error rates, scaling up processors, and
evolving algorithms and software tailored to quantum principles. (Islam et al., 2023;
Lerner et al., 2023) In the evolving quantum industry, companies pursue various
paths. Some aim to build full-stack computers, while others specialize in hardware
components like qubits and gates or quantum software and algorithms. Many adopt
hybrid strategies. (Mohr et al., 2023)

Publications from reputable organizations like McKinsey & Co (Biondi et al.,
2021; Mohr et al., 2023; Pautasso et al., 2021), the Boston Consulting Group (Lan-
gione et al., 2023) as well as Citi Group (Islam et al., 2023) argue that quantum
computing is quickly moving from theory to reality. McKinsey experts highlight that
the acceleration of technological breakthroughs, increased investment inflows, the
proliferation of start-ups, and projections of capable quantum systems by 2030 col-
lectively signal the need for businesses to commence formulating their quantum
computing strategies. Big companies such as Alibaba, Amazon, IBM, Google, and

14



Microsoft have already launched cloud services providing commercial quantum
computing access. (Biondi et al., 2021; Pautasso et al., 2021) Similarly, BCG experts
indicate that enterprise-grade quantum computing is on the horizon, potentially de-
livering business value by 2025. This is contingent on hardware companies meeting
their technology development milestones and software effectively using the hard-
ware better. (Langione et al., 2023) Lastly, and in alignment with this, a recent report
by Citi GPS (Islam et al., 2023) suggests that the rapid strides in quantum computing
imply the possibility of a sudden shift to quantum advantage—the phase at which
quantum computers can solve practical problems faster and more cost-efficiently
than the most advanced classical computers. This transition is, however, expected to
unfold variably across industries and applications, given the specialized nature of
quantum computers.

Recent assertions regarding the future capabilities and commercial applications
of quantum computing have been notably grandiose, ranging from solving global
warming (Cooper et al., 2022) to revolutionizing drug discovery (Accenture Labs,
n.d.) and breaking current encryption protocols (Pflitsch, 2023). However, some ad-
vocate for more cautious expectations, citing the early stage of the technology. The
renowned physicist Sankar Das Sarma (2022), for instance, underscores the current
absence of compelling evidence for substantial real-world optimization with today’s
quantum computers. According to Das Sarma, even the task of cracking RSA en-
cryption using current technology would necessitate millions, if not billions, of noisy
physical qubits. The prevailing hype presents a challenge for non-experts, making it
difficult to accurately assess the potential of quantum computing and distinguish be-
tween credible claims and exaggerations.

In summary, quantum computing holds significant potential to revolutionize nu-
merous industries, yet the realization of expectations remains uncertain. Although
numerous challenges remain, quantum computing will likely continue to develop and
evolve, just like classical computing has done. By the time quantum computers pro-
vide tangible business benefits, the gap between early adopters of quantum technol-
ogy and conventional computing users will widen quickly. This acceleration can be
attributed to the exponential scaling potential intrinsic to quantum computers and the
limited access to such technology in the early days. (Islam et al., 2023; Langione et
al., 2023)

2.2 SemiQon Technologies

The case company in this study, SemiQon Technologies Oy, was established in 2022
by Himadri Majumdar (CEO), Janne Lehtinen (CSO), Mika Prunnila (CRO), and
Markku Kainlauri (Fabrication Lead). The company emerged as part of the VIT
Technical Research Centre of Finland Launchpad incubator, announcing independ-
ent operations on March 14, 2023. SemiQon’s core mission is to unlock the potential
of quantum computing by delivering scalable, cost-effective, and sustainable quan-
tum processors. The company specializes in developing a new type of quantum pro-
cessor chip utilizing silicon semiconductors. The innovation focuses on integrating
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classical control electronics and silicon spin cubits on the same processing chip,
which is expected to save space as well as reduce wiring complexity and noise levels.
Building a processing chip made from standard materials makes it more cost-effec-
tive and suitable for mass production compared to other approaches under develop-
ment. The innovation also enables quantum computers to function at higher temper-
atures, reducing the energy required. (SemiQon Technologies, n.d.-a) In their own
words, the technology expands upon “VTT’s ground-breaking demonstration of
monolithically integrated on chip quasi-dissipationless cryogenic multiplexers based
on proprietary CMOS technology and devices with extremely low noise levels”
(SemiQon Technologies, n.d.-b).

SemiQon leverages the extensive expertise of its four founding members, boast-
ing decades of research experience in quantum and microelectronics and a deep un-
derstanding of the European and global quantum industries (SemiQon Technologies,
n.d.-c). Located at the Micronova Centre for Applied Micro and Nanotechnology in
Espoo, Finland, the company gains a strategic advantage by accessing state-of-the-
art research and fabrication facilities and advanced measurement infrastructure. The
company employs eight experts primarily dedicated to technology development,
covering various roles in R&D, production, and measurement. (Majumdar, personal
communication, November 2, 2023) As the objective is specialized technology de-
velopment rather than becoming a full-stack producer, a smaller team is sufficient
for the purpose. Furthermore, existing fabrication facilities are projected to meet re-
quirements in the foreseeable future. (Majumdar, personal communication, April 27,
2023)

The team currently focuses on developing their product and intellectual property.
By August 2023, the company had already submitted applications for three patents
(Kainlauri, personal communication, August 1, 2023). In its pre-seed stage, the pri-
mary objective is to create a minimum viable product to demonstrate the technol-
ogy’s potential and to attract further investments. While the long-term strategic di-
rection is still under consideration, the company envisions several pathways to com-
mercialization. One approach involves becoming a component producer, which may
entail setting up its own manufacturing facilities or outsourcing production. Alterna-
tively, SemiQon could monetize its intellectual property through licensing agree-
ments. Lastly, the company might consider being acquired by a larger organization
possessing the resources and capabilities needed to expand sales and production.
(Majumdar, personal communication, April 27, 2023)

Today, SemiQon operates in the Business-to-Research (B2R) sector, primarily
engaging with universities and research organizations. The goal is encouraging re-
search groups to test and validate the initial product. However, as the technology
matures, SemiQon foresees a transition to a Business-to-Business (B2B) model, with
system integrators and supercomputer manufacturers becoming its target customers.
(Majumdar, personal communication, April 27, 2023)

The company faces competition from both indirect and direct actors in the quan-
tum computing landscape. Indirect competitors encompass developers focusing on
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other quantum modalities, as the industry still lacks a definitive design. In direct
competition, various entities are working on similar quantum processors. This in-
cludes the established giant, Intel and newer university spin-offs like Quantum Mo-
tion, Dirac, and Quobly. While Intel possesses significant resources and state-of-the-
art facilities, smaller ventures benefit from greater agility. Notably, SemiQon holds
an advantage over its smaller competitors with access to in-house manufacturing,
streamlining its development process compared to competitors relying on third-party
foundries. (Majumdar, personal communication, June 21, 2023)

The company secured €2 million in its initial funding round, with Voima Ven-
tures, a Helsinki-based deep tech investor, leading the investment. Other notable in-
vestors include Lunar Ventures, Dhyan Ventures, Tiny Supercomputer VC, the
Atomico Angel program, and strategic angel investors (SemiQon Technologies, n.d.-
a). Moreover, in July 2023, the European Innovation Council granted €2.5 million
for a 30-month collaborative project between SemiQon and Qblox, a company spe-
cializing in quantum control stacks. The project aims to develop high-quality silicon-
based spin-qubits and the accompanying tools for sustainable control and operation,
all within a scalable quantum computing control stack framework. (SemiQon Tech-
nologies, 2023c)
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3 Literature review

This review centers on the scholarly discourse surrounding the establishment of new
ventures within nascent industries. While research on venturing into deep tech, es-
pecially in the context of quantum computing, remains limited, the explored litera-
ture pertains to venturing into innovation science and technology and emerging in-
dustries in general. It synthesizes insights from various theoretical perspectives, each
offering unique insights into the process. For instance, scholars in entrepreneurship,
institutional theory, and organizational identity, such as Lounsbury and Glynn (2001)
and Martens et al. (2007), take a more internal perspective. They focus on how an
organization’s features and actions contribute to its legitimacy. On the other hand,
others examine the role that expectations play in driving innovation and entrepre-
neurship, as seen in the works of Brown and Michael (2003), Borup et al. (2006),
van Lente (2012), Garud et al. (2014b) and Beckert (2021). This review contends
that both perspectives provide valuable insights into the narrative practices that are
becoming increasingly institutionalized in the context of venturing into emerging
industries.

This thesis seeks to contribute to scholarly literature by providing a clearer un-
derstanding of entrepreneurial narratives and examining how the theoretical insights
materialize in the context of SemiQon’s pursuits. The exploration holds significance
given the argument by Jarzabkowski and Spee (2009) that empirical research on how
the practices available for strategists’ function as resources and influence behaviors
is still relatively limited. According to Fenton and Langley (2011), a focus on narra-
tives delves into how narrative elements are expressed through speech and writing
and how they shape an individual’s understanding of their actions, identities, roles,
and the organization’s present and future (i.e., its trajectory or strategy). When these
narrative understandings are shared, generalized, and treated as concrete, they ac-
tively contribute to constructing the world they depict. In this way, narratives imbue
significance into the practice that arises from sensemaking, form a sense of direction
or objective for the organization, realign organizational identity, and facilitate and
limit the continuous actions of the individuals involved. (Fenton & Langley, 2011)

Similarly, entrepreneurship studies have seen an increasing incorporation of prac-
tice-focused research (see, for instance, Thompson et al., 2020). However, Thomp-
son et al. (2020) assert that its impact remains primarily on the periphery. Consistent
with the observations of Jarzabkowski and Spee (2009), they contend that empirical
work focusing on the interplay between institutionalized practices in entrepreneur-
ship and the actions of practitioners is limited. This study aims to bridge this gap by
investigating the significance, application, and impact of narratives within the do-
main of entrepreneurship, with a specific emphasis on innovation in deep technol-
ogy.

Through a comprehensive review of contemporary literature, the following sub-
chapters will first explore the challenges of venturing into emerging industries. Fol-
lowing this, attention is given to using narratives to address these difficulties. The
chapter then defines entrepreneurial narratives and explores their focal content in
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venturing. Here, the literature diverges into two primary directions, explored in more
detail. Lastly, the review examines the cognitive tools used in creating entrepreneur-
ial narratives and the means for sharing them. Although many of the included studies
do not explicitly refer to the domains of strategy or entrepreneurship studies, this
study contends that their focus on narratives in venturing renders them relevant for
constructing the theoretical framework.

3.1 Venturing in nascent industries

Within scholarly literature, a growing consensus has emerged regarding the intricate
legitimacy challenges that newly established businesses routinely encounter when
being assessed by relevant stakeholders (Aldrich & Fiol, 1994; Garud et al., 2014b;
Lounsbury & Glynn, 2001; Martens et al., 2007). New ventures are typically un-
known to relevant stakeholders and lack a proven track record, tangible asset valua-
tion, and immediate profitability (Lounsbury & Glynn, 2001). Characteristically,
they are in nascent stages of development, constrained by limited resources, and fre-
quently lack clear and distinct identities (Navis & Glynn, 2010). The challenge of
building a resource base arises from two key factors: information asymmetry and
uncertainty (Brown & Michael, 2003; Garud et al., 2014b; Martens et al., 2007).
Resource providers typically have less information than entrepreneurs regarding spe-
cific opportunities and the strategies proposed for their exploitation. Additionally,
the actual value of these opportunities often remains obscured until they are actively
pursued. In sum, these shortcomings pose significant obstacles to establishing legit-
imacy, consequently making it more difficult for ventures to attract support and se-
cure the essential resources needed to launch and sustain operations.

Establishing legitimacy becomes particularly formidable for new ventures oper-
ating within nascent markets. Navis and Glynn (2010) highlight that emerging mar-
kets are characterized by uncertainty, with technologies, products, and processes
largely untested and not comprehensively understood. Furthermore, product defini-
tions often remain vague or entirely unknown, while the market categories them-
selves lack well-defined structures. This context underscores the distinct challenges
faced by ventures in emerging industries compared to start-ups in established ones.
Aldrich and Fiol (1994) highlight that entrepreneurs in established industries have
the advantage of pre-existing trust and industry recognition. However, in emerging
sectors, the authors suggest that entrepreneurs must rely on their personal and inter-
personal resources when dealing with skeptical stakeholders, including resource pro-
viders, customers, and suppliers. Without a proven track record of success, these
entrepreneurs face the challenge of persuading potential partners to trust in their vi-
sion and commitments.

A significant challenge for innovation in science and technology is that these
novel technologies and paradigm shifts in scientific understanding lack substantial
existence prior to their actualization (Borup et al., 2006; Brown & Michael, 2003;
Garud et al., 2014b; van Lente, 2012). Instead, their actualization relies heavily on
future-oriented abstractions or the ideas, expectations, and visions that actors have.

19



In other words, how these innovations are envisioned or imagined is critical in guid-
ing their development and bringing them into existence. (Borup et al., 2006) Estab-
lishing legitimacy for such expectations is a challenging task. It requires both cogni-
tive and pragmatic legitimacy-building efforts (Garud et al., 2014b). When entrepre-
neurs anticipate a future significantly different from the past, stakeholders may strug-
gle to understand the innovation, undermining its cognitive legitimacy. Future ben-
efits, like investor returns, career opportunities, and valuable customer products, are
also important. These expectations are intricately tied to pragmatic legitimacy, where
stakeholders believe they will gain from their support of the venture. Given these
distinctions, Garud et al. (2014b) argue that attempting to provide detailed specifics
about an uncertain future may not necessarily enhance stakeholders’ understanding
of it.

In summary, to address the challenge of establishing a credible knowledge base
when external validation is lacking, Aldrich and Fiol (1994) were one of the first to
contend that founders turn to alternative communication methods, such as narratives,
to persuade others of their ventures’ alignment with established norms. While ra-
tional argumentation relies on logic and careful reasoning, narratives operate through
suggestion and identification, both offering reasons for belief. The authors highlight
how the credibility of a narrative is not dependent on external evidence; instead, it
relies on its internal consistency and avoidance of contradictions. While Aldrich and
Fiol (1994) emphasize the role of narratives in establishing legitimacy, their defini-
tion of what constitutes an entrepreneurial narrative remains vague. Consequently,
the concept will next be explored in greater depth.

3.2 Entrepreneurial narratives

Martens et al. (2007, p. 1109) define entrepreneurial narratives as “the stories that
are told about entrepreneurs and/or their firms.” An entrepreneurial narrative serves
several crucial purposes: it communicates a cohesive venture identity and establishes
legitimacy (Lounsbury & Glynn, 2001; Navis & Glynn, 2010), captures attention
and aids stakeholders in comprehending the opportunity (Garud et al., 2014a, 2014b;
Martens et al., 2007) and provides essential direction for the venture and the industry
under formation (Borup et al., 2006; Brown & Michael, 2003; Garud et al., 2014b;
van Lente, 2012). Stories conveyed through verbal or written language, follow a
structured approach with a beginning, middle, and end. The temporal transitions are
driven by plot lines and twists, while also being shaped by key characters. (Louns-
bury & Glynn, 2001) Both Martens et al. (2007) and Lounsbury and Glynn (2001)
highlight the three essential elements of narratives: a narrative subject, an object or
goal that the subject seeks, and a set of forces that either facilitate or hinder the sub-
ject in achieving the desired object or goal. Applying this framework to the entrepre-
neurial context, Lounsbury and Glynn (2001) emphasize how the individual entre-
preneur or new venture can represent the narrative subject. The goal of the narrative
can encompass various aims, such as establishing a successful enterprise, attaining
profitability, securing venture capital funding, or cultivating a positive reputation
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among potential stakeholders. The facilitating or hindering forces manifest within
the corporate and societal environment in which the subject operates. While entre-
preneurial narratives typically are about achieving a goal, they are not static but
evolve as the entrepreneurial journey unfolds (Garud et al., 2014a, 2014b; Lounsbury
& Glynn, 2001).

Multiple levels and forms of narrative are inherent to strategic practices (Fenton
& Langley, 2011). Narrativity is a matter of degree (ranging from smaller story frag-
ments to grand narratives), and narrative elements (such as sequential elements, dis-
tinct grammar, coherence, and recognizable plot) may be detected in multiple forms
(Fenton & Langley, 2011; Garud et al., 2014b; Martens et al., 2007). Fenton and
Langley (2011) find the presence of narratives in the brief anecdotes shared by man-
agers and individuals during their daily work interactions, in the overarching institu-
tionalized practices utilized for strategy development, in the descriptions provided
of their own and others’ work as strategy practitioners, and in the tangible outputs
generated through the activities involved in strategizing. While institutionalized
strategy practices such as SWOT analysis or different forecasting techniques are not
inherently rooted in narrative techniques, they can be seen as containing underlying
macro-level “grand narratives” or broader discourses that generate local narratives,
thereby serving as valuable resources for every day, strategic praxis by practitioners.
(Fenton & Langley, 2011)

Coherence and resonance are key to building a comprehensible and plausible nar-
rative for stakeholders (Garud et al., 2014b; Lounsbury & Glynn, 2001). Garud et al.
(2014b) emphasize how creating a plot that orders the intermediary steps toward the
desired end goal into a comprehensible account creates coherence. Intertextual link-
ages to more familiar and accepted developments in technologies, markets, and reg-
ulations create resonance. Hilkamo and Granqvist (2022) expand on the concept of
resonance in developing new market categories in their study of prospective sense-
making and sensegiving in emerging market categories, particularly focusing on
quantum computing. They argue that figurative language plays a vital role in bridg-
ing the gap between quantum phenomena and the understanding of non-experts. This
includes the use of naturalizing, temporal, and mystifying tropes, which simultane-
ously characterize quantum computing as both familiar and unique. Naturalizing
analogies, such as comparing quantum computing to everyday objects like coins and
phone books, enhances familiarity and simplifies understanding by drawing on
shared cultural resources. Temporal tropes establish rapport by emphasizing the
early stage and future potential of quantum computing, for instance, likening quan-
tum computing to the development of conventional computing or the internet. Addi-
tionally, Hilkamo and Granqvist (2022) note that using mystifying tropes maintains
the boundaries between the scientific community and the general public. While re-
inforcing power disparities, these tropes also enhance the allure of quantum compu-
ting.
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3.3 Content of entrepreneurial narratives

The focus now turns to a more thorough exploration of the content of entrepreneurial
narratives. Within this domain, the literature falls into two primary categories. The
first direction focuses on how new ventures shape narratives around their internal
sources of entrepreneurial capital. It additionally delves into how entrepreneurial
narratives evolve as the market category matures. Conversely, the second direction
stresses the role of expectations in driving entrepreneurial innovation. These catego-
ries are next examined in greater detail to gain a more comprehensive understanding.

3.3.1 Emphasis on entrepreneurial capital

Lounsbury and Glynn (2001) have played a pivotal role in advancing early theories
regarding the influence of entrepreneurial narratives on building legitimacy and fa-
cilitating resource acquisition for new ventures in emerging industries. Their contri-
butions have enriched the understanding of the content of entrepreneurial narratives,
particularly when compared to earlier research, such as the work of Aldrich and Fiol
(1994). According to Lounsbury and Glynn (2001), narratives serve the crucial pur-
pose of identifying and validating new businesses. Compelling entrepreneurial nar-
ratives must align with the audience’s interests and normative beliefs to ensure fa-
vorable interpretations. The authors argue that these narratives draw on two forms of
entrepreneurial capital: firm-specific, resource capital (both tangible and intangible)
and industry-level, institutional capital, encompassing legitimacy, infrastructure
norms, and rules. Entrepreneurial stories shape and legitimize the identity of a ven-
ture in two fundamental ways. Firstly, they highlight the distinctiveness of the new
venture by emphasizing its resource capital. Secondly, they underscore its alignment
with established organizational norms and beliefs by emphasizing its institutional
capital. While briefly discussing the founder’s vision as a source of intangible re-
source capital, Lounsbury and Glynn (2001) give minimal attention to the innova-
tion’s promises, such as technological improvement or financial projections, as the
central content of entrepreneurial narratives.

A fundamental assertion is that entrepreneurial narratives wield their most sub-
stantial influence in facilitating capital acquisition during the inception stages of ven-
ture creation (see, for instance, Borup et al., 2006; Lounsbury & Glynn, 2001). In
this period, entrepreneurial legitimacy tends to be the most pressing issue, and nar-
ratives can help make the new venture more familiar, understandable, and accepta-
ble. Lounsbury and Glynn (2001) propose that in nascent industries, entrepreneurial
narratives tend to emphasize the industry’s normative appropriateness over high-
lighting the venture’s distinctiveness. Yet, when the inventions pursued are compe-
tence-destroying rather than enhancing, identity stories should accentuate the ven-
ture’s uniqueness to attract attention and convince it will lead to wealth creation.
Competence-destroying inventions bring drastic technological advancements, dis-
rupting organizations lacking the expertise to adapt. Competence-enhancing inven-
tions, in contrast, lead to gradual improvements in a field.
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Applying these ideas to the context of quantum computing presents an inherent
contradiction. Entrepreneurial narratives should underscore normative appropriate-
ness as the market category is still in its early stages. Yet, aiming for ground-breaking
advancements in computing guides quantum ventures to highlight their distinctive-
ness. Nonetheless, Lounsbury and Glynn’s (2001) propositions carry two critical im-
plications for new ventures. First, they underscore the importance for entrepreneurs
in developing the acumen to discern whether emphasizing similarity or distinctive-
ness will lead to resource acquisition and wealth creation. This notion is reinforced
by Navis and Glynn (2010), who stress that resolving the identity conundrum—bal-
ancing sameness and differentiation—is critical because identities wield substantial
influence over legitimacy. Second, Lounsbury and Glynn (2001) suggest that entre-
preneurs should build their storytelling skills to effectively convey their identity, re-
sources, and potential benefits to stakeholders. The propositions Lounsbury and
Glynn (2001) developed are summarized in their process model of cultural entrepre-
neurship, depicted in Figure 2.
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of Resource Capital
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venture efficacy

——>|

Capital Acquisition

* Resource capital
* Institutional capital

Wealth Creation

* Firm performance
* Economic growth

and development

Figure 2: Model of cultural entrepreneurship, adapted from Lounsbury and Glynn
(2001, p. 547)

Also focusing on resource acquisition, Martens et al. (2007) conducted one of the
first systematic, large-sample tests of the overarching claim that effective storytelling
can facilitate external resource acquisition. Through a comprehensive qualitative and
quantitative analysis of initial public offering prospectuses from 1996 to 2000 in
three high-tech industries, the authors demonstrate that well-constructed narratives
can help entrepreneurs secure funding to capitalize on identified opportunities. Like
Lounsbury and Glynn (2001), Martens et al. (2007) underscore how the level of in-
formation asymmetry and uncertainty is larger in de novo start-ups than in IPO firms.
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Effective narratives convey a clear venture identity, explain how the proposed meth-
ods of opportunity exploitation can mitigate risk without getting into overly compli-
cated details, and incorporate familiar elements to provide context to the unfamiliar.
In this context, what was categorized as either familiar or unfamiliar were strategic
initiatives that were either commonly or infrequently articulated. Martens et al.
(2007) find that the impact of such narratives on resource providers exceeds that of
purely factual information about a firm’s resource endowments. Interestingly, these
findings challenge the proposition by Lansbury and Glynn (2001) that stories em-
phasizing a venture’s objective resources, such as track record, connections, and
credibility, are always more influential. This indicates, according to Martens et al.
(2007) that entrepreneurial narratives possess the freedom to interpret and present
facts in distinct ways, adding further complexity to their influence on resource ac-
quisition.

The propositions by Lounsbury and Glynn (2001) have additionally been sub-
jected to empirical testing by Navis and Glynn (2010). In their study spanning the
initial sixteen years (1990-2005) of the U.S. satellite radio market’s evolution, Navis
and Glynn (2010) illustrate how nascent market categories become institutionalized
through the sensemaking and sensegiving activities of the actors involved. Creating
a new market category is a dynamic, social process involving both ventures and in-
terested audiences (see also Hilkamo & Granqvist, 2022). While maintaining a focus
on entrepreneurs’ identity claims and linguistic framing of activities, the authors
place greater emphasis than Lounsbury and Glynn (2001) and Martens et al. (2007)
on the influence of external factors. These factors encompass the interested audi-
ences who critically evaluate the venture’s credibility and appropriateness. Their
study supports Lounsbury and Glynn’s (2001) claim that firms shift from emphasiz-
ing similarity to highlighting distinctiveness as a market category matures and gains
legitimacy. An illustration of this shift is how affiliations with established actors that
serve as quality indicators become less common to the industry and more exclusive
to the ventures claiming affiliations. Additionally, as a market category matures, the
reliance on metaphors and analogies to make the unfamiliar more familiar decreases,
and the audience’s attention shifts from focusing on the category itself to scrutinizing
individual firms. These insights underscore the challenges for stakeholders to evalu-
ate the prospects of individual firms in the early stages of an emerging industry.
(Navis & Glynn, 2010)

3.3.2 Emphasis on expectations

In contrast to the studies that primarily emphasize entrepreneurial capital as the cen-
tral content of entrepreneurial narratives, other scholars have directed their attention
to the significance that expectations play in entrepreneurship and innovation and,
consequently, in the narratives about such endeavors. According to the Merriam-
Webster Dictionary (n.d.), an expectation is “the act or state of looking forward to
some occurrence.” When viewed through the lens of the sociology of expectations,
which examines the informal generation and dissemination of expectations in science
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and technology, expectations transcend mere descriptive statements about potential
realities. Instead, they actively contribute to the shaping and realization of new real-
ities (as discussed by Brown & Michael, 2003, Borup et al., 2006; Garud et al.,
2014b; van Lente, 2012). In this way, expectations, like the previously explored con-
cept of narratives, are performative in nature, as they actively influence and create
change.

Expectations contribute to creating self-fulfilling prophecies by providing legiti-
mation, heuristic guidance, and coordination (van Lente, 2012; see also Borup et al.,
2006; Garud et al., 2014b). Firstly, expectations garner attention and legitimize in-
vestments, as promising futures are used to defend a project or program. Secondly,
expectations provide a sense of direction for the research processes in science and
technology. Lastly, expectations have a coordinating effect, as technical develop-
ment involves collaborative efforts among networks of companies and research in-
stitutions. In the absence of central control, expectations play a crucial role by iden-
tifying specific tasks and defining roles. However, Harro Van Lente (2012) stresses
that expectations alone will not instigate change; it requires that others act in align-
ment. What holds significance is the extent to which expectations are mutually
shared. Expectations are particularly relevant in the early stages of innovation and
industry formation when multiple visions of the future compete, roles are unclear,
and regulation is commonly seen as lacking. In this phase, Borup et al. (2006) stress
that expectations work through defining roles, clarifying responsibilities, and provid-
ing a shared framework for anticipating and preparing for both opportunities and
risks.

In discussing the content of expectations, van Lente (2012) highlights that expec-
tations encompass technical, commercial, and societal aspects, often in combination.
He further specifies that expectations can be either positive (promises) or negative,
differing in level, content, and modality, ranging from broad, abstract visions of the
future (macro) to specific, detailed expectations (micro). Likewise, Garud et al.
(2014b) emphasize that entrepreneurial narratives should aim to establish cognitive
and pragmatic legitimacy by emphasizing the future characteristics of a venture and
its environment, such as developments in markets, technologies, and competition, as
well as the benefits for stakeholders such as return on investment, career prospects,
and valuable products for stakeholders. One prominent example in science and tech-
nology illustrating this phenomenon is Moore’s Law, which states that integrated
circuit complexity and processing power tend to double approximately every 18-24
months (Islam et al., 2023). This expectation has acted as a self-fulfilling prophecy
through serving as “a temporal institution to facilitate the orchestration of field ac-
tors” (Garud et al., 2014a, p. 1182) and influencing companies’ R&D goals, invest-
ment sizes, and tactics to meet the expectation of Moore’s Law in their own devel-
opment (van Lente, 2012). The example additionally shows how expectations, over
time, may exhibit material and social path dependencies, becoming foundational for
future envisioning (Borup et al., 2006).

25



A central argument posits that in situations where future scenarios are complex
and ambiguous, and fundamental uncertainty looms large, narratives play a pivotal
role in rendering these expectations more comprehensible and convincing (Beckert,
2021; Garud et al., 2014b). Expectations can be viewed as narratives about what the
future will look like, the envisioned positioning of the venture, and the decisions
required to attain a desired future or prevent an undesirable one. This framing by
Jens Beckert (2021) underscores the narrative structure involving a protagonist,
events, and a plot. Similarly, Garud et al. (2014b) emphasize how the projected out-
come imbues significance into both the beginning and intermediate events, rendering
the content comprehensible. Therefore, narratives are especially valuable for con-
veying the future, as the narrative structure itself, rather than its factual accuracy,
wields the power of persuasion. Furthermore, Beckert (2021) asserts that the efficacy
of projective narratives is also closely tied to the legitimacy of the methods employed
in their construction. The aspect of constructing expectations and narratives will be
subjected to a more in-depth examination in chapter 3.4.

Borup et al. (2006) stress how novel technologies and fundamental scientific
changes do not exist in a substantive sense before their conceptualization. Hence,
innovations are heavily influenced by actors’ imaginations, expectations, and vi-
sions. While expressing an expectation does not automatically establish accountabil-
ity, it does provoke reactions and the anticipation that the speaker will substantiate
their forward-looking statement. In this context, the potential offered by technology
imposes a “mandate” upon technologists, granting them the freedom to explore and
advance while simultaneously placing a societal responsibility on them to ultimately
deliver. (Borup et al., 2006; see also van Lente, 2012). Garud et al. (2014b) extend
the relevance of expectations to entrepreneurship in a broader sense. They posit that
expectations are not inherently true or false; rather, their significance depends on
their connections with relevant and credible actors, meaningful data, and ongoing
developments (see also van Lente, 2012). As a result, scholars in this field frequently
direct their research toward understanding the creation, dissemination, growth, de-
velopment, and changes in prominence of expectations in the realm of science and
technology (van Lente, 2012).

Expectations play a pivotal role, especially during the initial phases of innovation
by assisting pre-market applications in capturing attention, garnering support, and
generating essential momentum (Borup et al., 2006; Brown & Michael, 2003). Stud-
ying the development of expectations in clinical biotechnology, Brown and Michael
(2003) find that early-stage technologies often generate high promise and optimistic,
even naive, expectations compared to innovative concepts with a longer track record
(see also Borup, 2006). High uncertainty prompts the need for organized coordina-
tion in unstable networks, often achieved through discussions about ground-breaking
advancements or revolutionary potential. According to Brown and Michael (2003),
elevated or optimistic expectations in discourse signal the emergence of new net-
works and activities as emerging fields attract investment. Interestingly, the authors
note a contrast: while those directly involved in knowledge production, such as
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scientists, often have higher levels of uncertainty regarding expectations for new in-
novations, in their entrepreneurial role, these same scientists display strong confi-
dence in asserting the potential and promise of their innovation (see also Borup et
al., 2006; van Lente, 2012). The performance of projecting uncertainty or confidence
about future expectations will vary depending on the audience. The flexibility in in-
terpretation and communication arises from inequalities in access to the information
upon which these expectations are built. This tendency in the scientific market in-
vestment system results in limited constraints on generating hyperbolic expectations
by entrepreneurial innovators. (Brown & Michael, 2003)

A fundamental argument made by scholars focusing on expectations is that inno-
vation cannot work in isolation (Borup et al., 2006; Navis & Glynn, 2010; van Lente,
2012). Borup et al. (2006) emphasize how expectations and visions are pivotal for
resource mobilization across different levels: the macro (i.e., regulations and re-
search funding), the meso (i.e., innovation networks), and the micro (i.e., research
groups and individual scientists). Doganova and Eyquem-Renault (2009) offer a
pragmatic perspective on how this dynamic operates through their case study explor-
ing the role of the business model in venturing. When entrepreneurs engage with
potential partners for their innovation, whether successful or not, it transforms the
network they are building. If partners are not interested, the entrepreneurs are unable
to continue pursuing their vision with their current business plan. However, when
partners do express interest, it results in the reconfiguration of the innovation net-
work, requiring the creation of new connections and the cutting of existing ones. Any
change in the social relationships of the innovation also influences its technological
aspects, and vice versa. The process of encountering and enrolling partners puts the
entrepreneur’s business model to the test, often leading to costly changes in technol-
ogy and alliances. If the business model withstands these challenges, the associations
it forms become stronger, gradually transforming the business model into a viable
business. (Doganova & Eyquem-Renault, 2009)

The challenge associated with expectations is that the eventual reality frequently
deviates from the initial vision. The successful realization of projected outcomes de-
pends on developments in multiple factors, such as technologies, markets, and regu-
latory frameworks. Yet, inherent uncertainties and unforeseen obstacles can cause
the actual outcome to deviate from the envisioned one. As expectations typically
peak in the early stages, disappointment seems inherent to how expectations operate
in science and technology. (Borup et al., 2006; Brown & Michael, 2003; Garud et
al., 2014b) Yet actors must embrace and commit to future expectations to assess their
feasibility, underlining the significance of investing in and buying into these expec-
tations (Garud et al., 2014b). Borup et al. (2006) contend that expectations typically
follow a temporal pattern over time, characterized by alternating hype and disap-
pointment cycles. Distancing themselves from the more linear progression of tech-
nological development in the Gartner (n.d.) hype cycle, illustrated in Figure 3, the
authors stress how many scenarios either end in disillusionment or continue with a
renewed surge of expectations. A key argument Borup et al. (2006) put forth is that
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technologies undergo ongoing and practical reconfigurations over time, influencing
both their development and utilization.

IS On the Rise Atthe Sliding Into Climbing Entering
& Peak the Trough the Slope the Plateau
g
x
w
Technology Peak of Inflated Trough of Slope of Plateau of
Trigger Expectations  Disillusionment Enlightenment Productivity

Figure 3: The Gartner Hype Cycle, adapted from Gartner (n.d.)

As setting expectations carries an inherent sense of obligation, projective narra-
tives simultaneously set the stage for challenges, as highlighted by Garud et al.
(2014b). When circumstances change, a venture may fail to meet expectations. Con-
sequently, its legitimacy may be jeopardized. To address this challenge, entrepre-
neurs should continuously frame and reframe future aspirations and past events in
response to evolving conditions, a process the authors have labeled ongoing story-
telling. Two strategies are proposed. One approach involves replotting, meaning
modifying ambitions for the future. When the foundation for setting pragmatic ex-
pectations diverges from the approach used in early narratives, a venture can transi-
tion from focusing on distant future benefits to concrete, measurable achievements
in the near term. Alternatively, it can harness its resources to achieve a different but
relevant goal. The second strategy involves reconfiguring relational links, especially
when existing relationships become unfavorable. Garud et al. (2014b) provide an
example from the late 1980s when Al ventures distanced themselves from the label
“artificial intelligence” while still using the technology. The authors summarize their
model for ongoing storytelling by adapting the process model for cultural entrepre-
neurship developed by Lounsbury and Glynn (2001), as depicted in Figure 4.
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Entrepreneurial Stocks
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Ventures encounter
disappointments and
experience legitimacy
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stories.

Entrepreneurs offer
revised stories to
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and reconfiguring of
intertextual links.

Figure 4: Model for ongoing storytelling to set, maintain, and repair expectations and
legitimacy adapted from Garud et al. (2014b, p. 1483).

Originally based on the model for cultural entrepreneurship developed by Lounsbury and Glynn
(2001, p. 547)

3.3.3 Comparison of approaches

While the explored approaches vary in their emphasis on the central content of en-
trepreneurial narratives, they share a consensus that narratives serve as effective tools
for persuasion, especially in the absence of external validation. Additionally, both
approaches recognize the constitutive or performative role of narratives, actively
shaping and influencing actions within the venture and its environment. However,
the two approaches diverge in addressing why the venture should be regarded as
legitimate. Narratives that focus on entrepreneurial capital primarily address why the
venture is qualified to pursue the desired opportunity. On the other hand, narratives
centered on expectations emphasize building legitimacy by answering what the com-
pany aims to achieve and by when. Expectations-focused narratives demonstrate a
heightened concern for commercial viability, providing more precise temporal and
numerical insights.

In the context of quantum computing, this distinction in legitimacy-building ef-
forts can be illustrated in the following way. Firstly, narratives centered on entrepre-
neurial capital highlight either venture-specific resource capital, or industry-level
institutional capital to rationalize why the venture is relevant. Narratives could, for
instance, focus on the founders’ expertise in quantum physics (human capital),
recognition from innovation accelerators (social capital), or secured funding (finan-
cial capital). Alternatively, such narratives could underscore the potential of quan-
tum computing to address some of the world’s most pressing challenges or share
media coverage of achievements by other quantum companies to establish collective
legitimacy for the quantum industry (industry legitimacy).

29



Secondly, entrepreneurial narratives can build legitimacy by setting expectations,
i.e., highlighting the company’s objectives and the timeline for achieving them. In
the context of quantum computing, this might involve the venture sharing projections
for qubit count development or specifying the anticipated timeframe for achieving
quantum advantage. Both examples reflect expectations regarding technological pro-
gress. Alternatively, the venture could outline its plans for revenue growth or the
prospects of an initial public offering (IPO), exemplifying narratives about commer-
cial expectations. Before summarizing the insights in a coherent theoretical frame-
work, the focus shifts to exploring the creation and dissemination of entrepreneurial
narratives.

3.4 Creating entrepreneurial narratives

The impact of entrepreneurial narratives is not solely dependent on their coherence
and resonance. According to Beckert (2001), it also hinges on the legitimacy of the
methods used to construct them. He emphasizes that entrepreneurs often rely on cog-
nitive tools like technology projections, strategic planning, and capital budgeting to
predict the future. These widely accepted tools in management use visual imagery,
numerical data, and mathematical models to support their predictions. Beckert sug-
gests that investigating these tools and methods offers an effective approach to un-
derstanding how organizations envision their future. This section explores common
cognitive tools for creating expectations before delving into a more detailed exami-
nation of how narratives are shared.

Technology projections are central to entrepreneurial innovation in science and
technology. Projections of innovations are promissory stories that serve as a script
for the future, initially existing only as vague promises (Beckert, 2021; Deuten &
Rip, 2000). By influencing the expectations and decisions of multiple stakeholders,
technology projections broadly impact the overall ecosystem in which they operate
(Beckert, 2021; Borup et al., 2006). Technology roadmaps, more specifically, are a
management tool that systematically maps these projections. These roadmaps repre-
sent imaginative links between anticipated advancements in technical expertise, pro-
gressions in product sequences, and potential future market opportunities (van Lente,
2012). According to Kerr and Phaal (2020), roadmaps are characterized by a visual
representation and the use of the “why-what-how-when” framework. They provide
a structured approach to align market perspectives, product definitions, technological
capabilities, and timing considerations. This framework involves understanding mar-
ket drivers and opportunities (why), defining desired products or offerings (what),
determining the necessary technologies for development (how), and establishing the
implementation timeline (when). Creating the roadmap facilitates decision-making,
consensus-building, and synchronization among stakeholders. Kerr and Phaal (2020)
emphasize how technology roadmaps, without the why-what-how-when framework,
lose their distinctiveness and resemble other strategic plans and business cases.

Strategic planning serves as the predominant tool for guiding resource allocation
decisions (Beckert, 2021). Strategic planning creates a framework for interpreting
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situations and anticipating future developments to guide decisions and shape the or-
ganization’s environment. Strategic plans inherently include fictional elements, as
they rely on assumptions about the future that may or may not materialize. Fenton
and Langley (2011) emphasize how such plans provide legitimacy to organizational
members, guiding them toward pursuing specific objectives while neglecting others.
When connected to quantifiable goals and management incentives, strategic plans
function as binding commitments, influencing subsequent strategic action and shap-
ing the organization’s trajectory, roles, and identities. Strategic plans can also serve
more nuanced purposes, such as inspiring belief, commitment, and justifying past
decisions. (Fenton & Langley, 2011)

Lastly, financial planning is an element in strategic planning that entails project-
ing the anticipated financial performance of an investment in the future (Beckert,
2021). This enables firms to assess the viability of funding the project and prioritize
among competing investment opportunities. Capital budgeting, more specifically,
relies on evaluating future cash flows and other relevant financial indicators. This
depicts a situation that does not yet exist. Yet if the projections are considered cred-
ible, they inform decision-making as if they accurately represent the future. (Beckert,
2021)

These tools can help entrepreneurs create compelling entrepreneurial narratives
by structuring their thought processes and bringing attention to potential inconsist-
encies. Technology projections achieve coherence by presenting a logical sequence
of expected advancements, considering dependencies. Coherence in strategic plans
results from aligning actions and objectives logically with anticipated future scenar-
ios. Additionally, resonance is achieved by addressing stakeholders’ concerns, pri-
orities, and goals, making the narrative more meaningful and impactful. For exam-
ple, integrating financial considerations will likely appeal to stakeholders concerned
about economic viability, such as investors. Together, these tools enhance the cred-
ibility of entrepreneurial narratives by structuring logical progressions that are fa-
miliar and appealing to the target audiences.

Lastly, the reviewed tools can either be shared directly with selected audiences,
or the outcome may be presented independently of the tools. For example, a quantum
computing startup seeking investment for its groundbreaking technology may share
its full technology roadmap with potential investors to provide a detailed overview
of how their technology will evolve over the next few years. The founders might also
share a more condensed version in a pitch deck or during a presentation. They could
use simplified language and visuals to convey the main points of the larger storyline
in the roadmap. The condensed version serves as a quicker and more easily digestible
way to communicate key points to a broader audience. Both contribute to building a
persuasive narrative for their target audiences. The following section explores how
entrepreneurial narratives are shared with key audiences.
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3.5 Sharing entrepreneurial narratives

Entrepreneurial narratives are shared through various modes, including oral and writ-
ten forms (Martens et al., 2007). Ad hoc narratives are often spontaneous, responding
to immediate needs, and delivered in informal settings, while planned narratives are
prepared in advance for specific purposes. Spontaneous, smaller narratives are
shared in everyday conversations with employees, customers, and suppliers, while
planned and scripted narratives are delivered in for instance formal presentations to
audiences like bankers, venture capitalists, and media representatives. Entrepreneur-
ial narratives appear in written form as story segments on promotional materials such
as brochures, websites, and product packages, as well as fuller narratives in docu-
ments like business plans, IPO prospectuses, and annual reports. (Martens et al.,
2007; see also Fenton & Langley, 2011) Furthermore, Garud et al. (2014a) highlight
that narratives also encompass the entrepreneurial action that contributes to making
the innovation understandable for stakeholders, such as prototyping, securing fund-
ing, and cultivating customer relationships. Informed by the literature, Table 3 sum-
marizes different modes for sharing entrepreneurial narratives.

Table 3: Modes for sharing entrepreneurial narratives

Oral Written Actions
Ad hoc Informal narratives Informal narratives Prototyping
Small stories shared via everyday con-  shared via email or chat Cultivating stakeholder
or story frag- versations with employ- for day-to-day communi-  reationships
ments ers, customers, suppliers, cation with stakeholders .
or investors. such as employees, cus- P_roduct demonstrations,
tomers, suppliers, or in- pilot programs
vestors. Participating in industry
events or exhibitions
Planned More formal and pre- More formal and pre-
Small stories pared verbal communica- pared forms of communi-

or story frag-
ments to grand
narratives

tion, such as team
presentations, investor
pitches, industry confer-

cation, such as business
plans, pitch decks, fund-
ing applications, market-

ence presentations,
panel discussions and in-
terviews.

ing material, annual re-
ports, whitepapers and
research reports, social
media, and blog posts.

Note. The table was built on insight from Martens et al. (2007), Garud et al. (2014a) and others.

Compelling entrepreneurial narratives present appealing and believable scenarios
that align with the interests of different stakeholders (Beckert, 2021; see also Louns-
bury & Glynn, 2001). Beckert (2021) highlights two key means for sharing such
narratives: marketing to engage customers and business plans to attract investors. In
marketing, future expectations play a dual role. First, they shape a compelling vision
of future customer satisfaction through symbolic product or service value typically
communicated via advertising. Second, they anticipate future consumer desires to
identify lucrative market positions facilitated by market research. Conversely, the
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business model, often shared as a plan, serves as a vital tool to communicate the
expected profitability of an investment (Beckert, 2021; Doganova & Eyquem-Re-
nault, 2009). It conveys future expectations based on careful assessments of market
trends, competitive positioning, product development timelines, cost structures, and
more. The business plan serves both as a narrative and calculative tool for entrepre-
neurs to navigate the market and persuades investors to believe in the envisioned
success. Business plans represent commitments that hinge on securing funding, play-
ing a pivotal role in shaping perceptions. Their effectiveness relies not only on the
document but also on their dynamic presentation in meetings.

Both Beckert (2021) and Doganova and Eyquem-Renault (2009) underscore that
the business plan plays a key role for early ventures in enticing potential investors.
While Doganova and Eyquem-Renault (2009) place greater emphasis than Beckert
(2021) on the performative role and evolving nature of the business plan, it remains,
as argued by Latifi et al. (2023), a static document. Latifi et al. (2023) establish a
clearer distinction between the business plan and the pitch deck. The business plan
leans towards analytical depth and textual substance. It involves meticulous projec-
tions about the venture’s future, catering to both internal and external stakeholders.
Conversely, the pitch deck takes a much shorter and visually more engaging format.
It is specifically targeted to potential investors with the primary goal of captivating
interest and prompting further exploration. In a study exploring the role of business
plans in venturing, Latifi et al. (2023) reveal a diminishing appeal of comprehensive
business plans among financiers. The decline is attributed to factors such as investor
time limitations and an uncertain and rapidly evolving market landscape, which
raises doubts about detailed, long-term projections (see also Brown & Michael,
2003; Garud et al., 2014b).

Latifi et al. (2023) contend that a broader shift in social norms in venture capital
is underway, moving the focus from traditional business plans toward adopting dig-
ital tools for communicating and evaluating prospective performance. New methods
for presenting business ideas encompass various modalities, including concise Pow-
erPoint presentations, the business model canvas, lean prototyping, pilot experi-
ments, and brief videos. The authors unveil an intriguing paradox by examining 301
nascent ventures. Whereas founders frequently believe that business plans are indis-
pensable for obtaining external equity funding, investors, in contrast, lean towards
utilizing alternative tools to assess the viability of investing in a new venture.

3.6 Theoretical framework

This literature review has delved into the multifaceted challenges faced by new ven-
tures stemming from their inherent obscurity, lack of an established track record,
profitability, and a clear identity. These challenges are further compounded when
ventures operate within nascent industries characterized by competing visions of the
future. In such contexts, the emerging market category itself lacks established struc-
tures and demonstrable viability, resulting in a deficit of trust and recognition among
external stakeholders. This review has shown how narratives emerge as a powerful
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means for new ventures to address these challenges. Operating through suggestion
and identification, narratives provide compelling reasons for belief when external
validation is lacking.

Amidst a growing body of literature, the definition of an entrepreneurial narrative
and its focal content remains elusive and occasionally yields contradictory interpre-
tations. This review has synthesized input from multiple perspectives to address the
ambiguity. In essence, narratives encompass the stories told about entrepreneurs and
their companies. An entrepreneurial narrative serves several essential purposes: it
communicates a coherent venture identity, enhances the accessibility of the oppor-
tunity, captures attention, fosters legitimacy, attracts support, and serves as a catalyst
for action geared toward evolving goals. Narratives manifest in a spectrum of forms,
ranging from smaller story fragments to grand narratives, and are thereby ingrained
in the everyday practices of strategy and entrepreneurship. A compelling narrative
possesses internal coherence and external resonance with the norms and beliefs of
its intended audience. Narratives typically comprise three essential components: a
narrative subject (the entrepreneur or the new venture), a goal (encompassing objec-
tives such as securing funding or achieving profitability), and a set of influential
forces within the business and societal environment that either facilitate or hinder
progress. Metaphors, analogies, and visualizations serve as rhetorical tools to en-
hance comprehension, especially within nascent market categories. In summary, the
literature highlights how narratives influence and mold entrepreneurial action,
providing valuable insights into the dynamics of venturing into emerging industries.

Acknowledging the pivotal role of narratives, the literature diverges on their cen-
tral content. This review compares two predominant approaches: one focusing on
entrepreneurial capital and the other emphasizing expectations. This thesis contends
that the two approaches address different aspects of why a venture is likely to suc-
ceed in its intended endeavor. Narratives that emphasize entrepreneurial capital fo-
cus on explaining why a venture is qualified. Conversely, narratives highlighting ex-
pectations aim at gaining legitimacy through shedding light on what the venture aims
to achieve and by when. Furthermore, the literature explored has shown that entre-
preneurial narratives develop over time, evolving in tandem with the maturation of
the venture and the industry. As the level of maturity increases, the focus of the en-
trepreneurial narrative shifts from emphasizing industry-level legitimacy to high-
lighting the distinctive characteristics of the venture. Similarly, narratives about ex-
pectations become more precise as knowledge about the industry and opportunity
accumulate. Figure 5 synthesizes these insights, illustrating the evolution of entre-
preneurial narratives over time. It is an adaptation of the original model on cultural
entrepreneurship developed by Lounsbury and Glynn (2001).
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Originally based on the model for cultural entrepreneurship developed by Lounsbury and Glynn

(2001, p. 547)

Next, this thesis aims to provide a rich understanding of entrepreneurial narratives
through an empirical study of a nascent, deep tech venture. The focus turns to an in-
depth exploration of how SemiQon Technologies creates and employs narratives to
establish its presence within quantum computing. The inherent complexity and un-
certainty surrounding quantum computing offers an ideal backdrop for a thorough
exploration of narrative dynamics in the entrepreneurial process.

35




4 Research methods and material

This case study is set in the context of developing a new business in the emerging
market category of quantum computing. The featured company, SemiQon Technol-
ogies, is a component producer for quantum computers operating on superconduct-
ing qubit technology. The study aims to uncover the processual mechanisms at work
through an in-depth, analysis of the company narratives. The approach is somewhat
exploratory, as previous research on the use and impact of entrepreneurial narratives
in venturing into deep tech is limited. This chapter will delve into the research ap-
proach, elaborating on the research focus, data collection approaches, and methods
of analysis.

4.1 Research focus

The focus of this study is on the narratives crafted by SemiQon and its founders,
targeting specifically the company’s two primary stakeholders during the pre-seed
stage: investors and the research community. Investors are pivotal in providing fund-
ing and guidance for the company’s development and growth. Exploring the narra-
tives crafted for investors shows how the company strives to establish its commercial
credibility and secure necessary financial support. Conversely, the research commu-
nity represents potential early partners and customers. Examining narratives tailored
for this group offers insights into how SemiQon aims to establish technical credibil-
ity and legitimacy in its customers’ eyes. The knowledge level in quantum compu-
ting will likely vary between these stakeholder groups, with researchers typically
having deep technical expertise and investors relying more on commercial and stra-
tegic insight. This inherent contrast provides a unique opportunity to explore how
narratives are adjusted to suit the audience’s level of expertise, interests, and norma-
tive frameworks.

With these limitations, many stakeholder groups remain outside the direct focus
of this study. Excluded stakeholders include, amongst others, employees, regulatory
bodies and prospective customers beyond the research community, including manu-
facturers of quantum computers or supercomputers. However, much of the examined
public content also caters to broader audiences. It is noteworthy that, for a more
comprehensive understanding of the narratives at play, the investigation could en-
compass a wider spectrum of stakeholders.

Lastly, the study is limited to exploring planned entrepreneurial narratives in con-
trast to exploring more spontaneous narratives (to revisit forms, see Table 3: Modes
for sharing entrepreneurial narratives). This restriction focuses the study mainly on
documented narratives shared in writing as opposed to field observations. Limiting
the scope allows for a more in-depth analysis of the chosen forms of communication
to uncover nuances, characteristics, and implications of how these narratives have
formed, shaped actions, and influenced different audiences. The study does, how-
ever, not account for real-time contextual variations and dynamics that could be ob-
served through direct field engagement.
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4.2 Research data

To explore the narratives at work, this study relies on semi-structured interviews with
internal and external stakeholders held between March and November 2023, along-
side documentation produced by SemiQon and its founders from June 2022 to Au-
gust 2023. The explored documentation includes the company webpage, press re-
leases, presentations, social media content, and email exchanges. Additionally, the
study examines the evolution of entrepreneurial narratives over time. Combining an
analysis of interview data with documentation helps reduce bias introduced by ret-
rospective accounts. This approach enables the study to compare various manifesta-
tions of the company narrative to gain a more comprehensive perspective. With these

restrictions, the analyzed content is summarized in Table 4.

Table 4: Data and materials

Amount

| Focus

Additional information

Interviews 11 Internal interviews Semi-structured interviews were con-
with the founding team ducted from February to November 2023.
External interviews External interviewees included individuals
with investors and sci- who have evaluated the SemiQon oppor-
entists tunity.
Internal company 6 Business plan presen- = Six versions of the same document intro-
documents tation to investors ducing the company’s business plan, cre-
ated between June 2022 and March
2023.
1 SemiQon technology  Version 2.1. of the SemiQon Technology
presentation presentation, mainly targeted to the re-
search community.
1 Email conversation An email discussion consisting of seven
messages between SemiQon and a
quantum computing research group.
Press releases 1 Initial press release The initial press release announcing the
launch of operations.
Website Entire www.SemiQon.tech The main focus is on the About SemiQon
website section, which outlines the company’s
grand narrative and its evolution, as con-
firmed using the Wayback Machine Inter-
net Archive.
LinkedIn posts 181 posts  All company and Data includes posts made by the Semi-

founder posts on
LinkedIn
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4.3 Data analysis

The research employs an inductive approach to analyzing entrepreneurial narratives
by SemiQon and its founders. Given the stated limitations, the study examines nar-
ratives from four distinct angles. Firstly, it examines the expectations set by the com-
pany regarding its future, investigating the founders’ use of cognitive tools in shap-
ing these projections and how these expectations have impacted the company’s over-
all trajectory, and consequently, also its narrative. Secondly, the research delves into
the intended narratives for investors and the research community based on inter-
views with the founders. Thirdly, it analyzes the actual narratives shared, drawing
from internal and external company documentation. Lastly, it explores the infor-
mation needs for opportunity evaluation as perceived by the interviewed investors
and scientists.

The primary emphasis of the analysis is on a detailed examination of the narra-
tives actively disseminated by the company. This encompasses a thorough review of
both private and public documentation. Private material includes the company’s
business plan for investors and the technology presentation targeted to scientists.
Given the confidential nature of these documents, the findings are presented on a
general level, with the primary objective of identifying how narrative structures, con-
tent, and practices have evolved during the early stages of the entrepreneurial jour-
ney.

Conversely, the scrutiny of public documentation involves a more meticulous re-
view. Passages are systematically coded and categorized based on the type of content
that lends legitimacy to the narrative. This categorization tracks how the content of
entrepreneurial narratives has developed in the first six months after the public
launch of operations in March 2023. A qualitative assessment aids in identifying the
principal arguments advanced by the company, enriching the categories and narra-
tive developments with deeper significance. In addition to unveiling the processual
mechanisms of narratives in deep tech venturing, this analysis seeks to validate the
theoretical framework.

While this methodology for investigating narratives holds its merits, it is crucial
to acknowledge its limitations. For instance, involving additional researchers in con-
tent categorization could have ensured a more robust outcome. It is also important to
note that the focus is mainly on planned and documented communications. Other
forms of communication, such as informal discussions or unscripted interactions, are
outside the scope of this analysis. These limitations will be considered when inter-
preting the findings of the study.
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5 Findings

This chapter delineates and analyzes the narratives produced by SemiQon from four
distinct viewpoints: the establishment of expectations, the intended narrative, the ac-
tual narrative, and the information requirements of their key stakeholders. The study
focuses on narratives specifically oriented towards two primary target audiences: in-
vestors and the scientific community.

5.1 Creating expectations

To understand the formation of the SemiQon narrative, the analysis begins by re-
viewing the future expectations set by the founders. It is crucial to comprehend the
formation and impact of these expectations on the company’s overall trajectory, as
they play a defining role in shaping its narrative. These insights have been gathered
through interviews with the founding team.

The idea of pursuing SemiQon started as an unstructured conversation between
the founders in the spring of 2022. Around this time, Voima Ventures, an early-stage
venture capital firm specializing in deep tech, expressed an interest in investing in
quantum computing hardware. This interest catalyzed Himadri Majumdar, Janne
Lehtinen, and Mika Prunnila to focus on actively defining and pursuing their identi-
fied opportunity. The first version of a concrete company narrative took shape in the
summer of 2022 when the founders documented their business plan exclusively for
Voima Ventures. The resulting PowerPoint presentation added structure to their ex-
ploratory efforts. It emerged as their primary tool for clarifying ideas, setting objec-
tives, identifying key stakeholders, and outlining anticipated deliverables. Addition-
ally, the founders used Excel to create an expenditure estimate and a rudimentary
Gantt chart to visualize tasks and timelines. In the initial planning phase, the founders
received valuable guidance from an external advisor with a proven track record in
building companies.

The founders constitute the core decision-making group for the company’s stra-
tegic direction. Thus far, their consensus-building process has been emergent and
straightforward. Despite early clarity regarding the technological approach, the
founding members encountered a series of pivotal decisions in the initial phases of
the company’s establishment. Their first significant decision was to opt for speciali-
zation over a full-stack approach, made to prevent excessive funding needs. This
choice aligned with their personal interests and enabled the team to stay focused on
technology development rather than succumbing to investor pressure due to the high
operational costs associated with a full-stack approach. The second critical decision
centered on actively seeking public funding. Recognizing that specialization required
partnerships and that these partnerships made SemiQon eligible for public funding,
the founders leveraged their in-depth knowledge of the European policy landscape
to position themselves favorably for securing public funding. Lastly, the founders
deliberately positioned SemiQon as a product-oriented company rather than a ser-
vice-oriented one. This decision was grounded in recognizing that early customers
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in the research community were likely to demand customized products, potentially
leading the company toward a service-oriented model. However, SemiQon con-
sciously prioritized standardization and scalability as their strategic direction. These
decisions formed the foundation for setting early external expectations and have be-
come central to the company narrative.

Moreover, the founding team decided to participate in the VIT LaunchPad pro-
gram as a strategic move to streamline their access to valuable intellectual property
and, more importantly, to leverage the institutional credibility of the Technical Re-
search Centre of Finland. The association with VTT signifies a commitment to re-
search-driven innovation and adherence to rigorous scientific standards  attributes
highly esteemed among their target audiences.

While SemiQon has a well-defined initial direction, the founders acknowledge
that their approach may evolve based on obtained results. Their exploratory product
development approach aligns with the inherent nature of deep tech, a dynamic they
argue is familiar to deep tech investors. Collectively, the founders have adopted a
pragmatic and realistic approach to expectation-setting, avoiding excessive hype and
recognizing that their most informed estimates remain educated guesses. Except for
defining commercial milestones, setting expectations has been marked by a high de-
gree of consensus among the founders.

Expectations have, with some exemptions, mainly been expressed in qualitative
terms, lacking support from numerical data or specific timelines. The subsequent
sections offer a more in-depth description of SemiQon’s primary operational expec-
tations, as conveyed to both investors and scientists.

SemiQon’s expectations regarding technology development

SemiQon’s pre-seed goals are set within a two-year timeframe. During this period,
the company aims to make incremental yet steady progress in both qubit count and
quality. As one of the founders emphasized, “We are not making any quantum leaps
to thousands of qubits in this period.” These expectations have evolved organically
and in consensus, grounded in the founders’ extensive subject matter expertise and
their strategic insights into industry dynamics, including competitor abilities and lim-
itations.

Although not publicly disclosed, the company has communicated selected mile-
stones in technology development to investors. The primary expectations include
generating intellectual property, conducting efficient fabrication iterations, address-
ing the performance of spin qubits, and demonstrating qubit count advancements
(see Figure 6). Their technological commitments also encompass quality bench-
marks, including setting minimum thresholds for qubit coherence (the duration a
qubit retains information) and noise levels. These projections serve as guidance, in-
fluencing prioritization and decision-making within the team.
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SemiQon’

Milestones (for 2 years of initial funding)

R&D tasks and milestones

IP generation, patent filing

Fab runs for design iteration and improvement
Spin-qubit performance (% within SOTA)

Spin Qubit count

Commercial milestones

University research groups initial engagement

First test qubits delivered to universities for validation

First paid customers

Figure 6: Milestones set by SemiQon for the first two years of operations from the
latest business plan presentation to investors. SemiQon Technologies.

Note that the timeline to the right of the image has been redacted to ensure the confidentiality of
sensitive information.

SemiQon’s foremost commitment to its early customers within the research com-
munity is the timely delivery of dependable devices. The company recognizes that
its future success relies on gaining validation from the scientific community—such
validation results in word-of-mouth endorsements, which, in turn, builds traction for
its technology. Since scientists rely on SemiQon’s processors for their research,
meeting their expectations is paramount.

SemiQon’s expectations regarding commercial development

The founding team initially disagreed about commercial milestones, preferring to
concentrate solely on technological development and to communicate commercial
prospects on high-level, qualitative terms, as exemplified in the below PowerPoint
slide included in both the company’s business plan presentation to investors and its
technology roadmap shared with the expert community (see Figure 7).
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SemiQon’

AN ENGINEERING PROBLEM, NO LONGER A SCIENTIFIC QUESTION

SemiQon develops next gen quantum tech IP
» on Design, Process and Engineering of Spin Qubits

SemiQon qubits will be the most viable, cost-effective solution
« Cost-per qubit will scale as cost-per transistor in traditional microelectronics

SemiQon aims be to quantum computing what
INTEL was for classical computing

Figure 7: Slide five from the latest business plan presentation to investors. SemiQon
Technologies.

The founders, however, acknowledge the significance of setting commercial
milestones to attract investors. Initially, the CEO proposed a more aggressive time-
line, which faced opposition from the more technically oriented team members. The
founders have intentionally maintained pragmatic expectations regarding commer-
cial milestones. As one founder stated, “We have made commitments, but we have
not overpromised.” The agreed-upon milestones are non-numerical, including a
timeline for tasks including identifying collaborating universities, conducting initial
validation and testing, and estimating when the company can acquire its first paying
customers, similarly shown in Figure 6 on the previous page.

The team is uncomfortable making revenue projections due to the inherent uncer-
tainty in market predictions for early-stage deep technologies. According to one of
the founders, “Revenue projections become clearer only after obtaining the first pay-
ing customers.” The primary revenue source will continue to be predicated on the
promise of successfully developing the leading-edge technology. Transitioning be-
yond scientific research depends on reaching a critical qubit quality threshold for
practical computing. Until this milestone is achieved, the product primarily serves
the specific needs of the scientific community.

While scientists are not particularly interested in SemiQon’s commercial pro-
spects, the founders emphasize that scientists still require information about the com-
pany’s expected revenue development. Receiving the first devices for free, custom-
ers will eventually have to share the development expenses. Thus, scientists need
precise data on technology costs for their research proposals.

Commercial projections are intentionally excluded from the public narrative.
Nevertheless, the founding team acknowledges the growing need to incorporate rev-
enue projections in investor communications in response to investor requests.
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Additionally, changing circumstances, such as forming new partnerships, could sud-
denly and significantly affect their outlook, prompting the need to incorporate reve-
nue expectations.

SemiQon’s expectations regarding the benefits of its product

“Our technology allows us to fabricate quantum processors in a way that supports scaling
up manufacturing efficiently while also lowering costs. The chips we manufacture also ena-
ble the quantum computer to operate at warmer temperatures — thus requiring only a fraction
of the energy needed for alternative solutions.” (SemiQon Technologies, n.d.-a)

The central promise of silicon-based quantum processors communicated across
channels is their competitive advantage over competing technologies achieved
through greater scalability, affordability, and sustainability. These arguments are
supported in public channels solely by qualitative reasoning. Scalability and cost-
effectiveness are accomplished using standard materials and existing manufacturing
processes. Additionally, sustainability is enhanced by developing processors capable
of operating at higher temperatures than competing alternatives.

Numerical data on the competitive advantage of the SemiQon processors have
been included only in later versions of private documentation shared with investors
and scientists (explored in more detail in chapter 5.3). This data consists mainly of
comparisons with other qubit technologies on scalability and operational tempera-
tures. These comparisons have been included as the founders have learned more
about the opportunity as well as of the information needs of their target audiences.

SemiQon’s expectations regarding team size development

The focus on specialization enables SemiQon to achieve its initial objectives with a
compact team. Consequently, the company anticipates that its team size will experi-
ence limited growth in the initial two years; see Figure 8, which outlines the team
growth narrative. A key element of this strategy is the active engagement of external
partners, which effectively serves as a form of outsourcing. This approach allows
SemiQon to concentrate on developing the semiconducting processor while relying
on partners to handle complementary tasks, such as developing read-out electronics.
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SemiQon’

Team growth roadmap

» Current Members:
Dr. Himadri Majumdar External advisor
Prof. Mika Prunnila
Dr. Janne Lehtinen
Markku Kainlauri (Lead, Fabrication and founding member)
Jan Toivonen (Cleanroom operations expert)

Additional 1 member in the core engineering team to be hired
Initial impetus on IP generation and new customer acquisition

Growth of team driven by growth of customers

¢ New members handing process load, development work remains in the hand of core team

Potential growth of team also based on customer need/demand
* Bare chips or Packaged chips, need for integrated electronics readout
¢ Additional team members to cater to those needs (different expertise profile)

« All business support functions (MarCom, Accounting, IT) outsourced.

Figure 8: Slide 22 from the latest business plan presentation to investors. SemiQon
Technologies.

SemiQon’s expectations regarding industry development

SemiQon has refrained from speculating about achieving quantum advantage, which
denotes when quantum computers can outperform classical computers in solving
practical problems faster, more affordably, or more efficiently. Expectations regard-
ing the achievement of commercial use of quantum computing have primarily been
shared with investors in private discussions for educational purposes.

SemiQon’s expectations regarding funding needs

The team has opted not to specify a total development cost for their technology,
aligning with deep tech’s exploratory nature and extended development timeline. In-
stead, they have chosen to convey expectations regarding the burn rate of funding
for the initial two years, which is vital for their internal understanding and planning.
The team has, however, firmly established its intent to pursue public funding as a
pivotal element of the company’s funding strategy, effectively extending its financial
runway before additional private capital is needed.

5.2 The intended narrative

This section will first shortly focus on how the labor division has evolved within the
team concerning communication with key stakeholders. Subsequently, the focus
shifts to what the Semiqon team aims to share with investors and scientists, respec-
tively, and how the intended narrative has evolved since the early narrative set in the
summer of 2022. This overview has similarly been gathered through interviews with
the founding team.
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The allocation of responsibilities within the company has evolved naturally
through discussions, reflecting the founding team’s expertise, relationships, and in-
terests. The CEO Himadri Majumdar oversees management, external communica-
tion, and commercial relationships, drawing from his established connections and
thought leadership in science communication predating SemiQon. Janne Lehtinen
and Mika Prunnila are primarily engaged with the scientific community, with
Lehtinen focusing on technical expertise and Prunnila on securing potential public
funding. Markku Kainlauri, an expert in cleanroom operations, concentrates on that
domain. The team maintains clear boundaries, with the CEO focusing on business
aspects while avoiding technical discussions. When approaching new stakeholders,
the CEO initiates discussions with broad concepts, bringing in the team for technical
matters. All team members nurture connections with their existing relationships, in-
volving the CEO when starting partnership discussions.

According to the founders, the company narrative has evolved and become more
refined through interaction with the audience. This development is attributed to
learning about the expectations and information needs of the audience and adjusting
the narrative accordingly. The founders highlight that the dynamics of engagement
differ between investors and researchers, the two main stakeholder groups in this
study.

The intended narrative for investors

According to the founders, attracting attention to quantum computing is no longer a
challenge, but sustaining interest is difficult. The difficulty arises because investors
generally lack a scientific background in quantum and related technologies, making
it challenging to comprehend intricate details and compare different approaches
within quantum computing. As a result, one of SemiQon’s main objectives is to make
both the quantum industry more accessible and the company’s particular approach
within it more attractive. As semiconducting approaches trail behind other modalities
in qubit count, analogies and simplified visual representations of SemiQon’s ap-
proach to technology development have become crucial for distinguishing the com-
pany favorably from the competition. The CEO underscores the importance of sim-
plifying concepts, as overly complex explanations can deter investors and lead to
unnecessary delays in development, as exemplified by the quote: “Sometimes scien-
tists can be their own worst enemy by scaring people off”. A growing part of the
company’s narrative to investors revolves around reducing information asymmetry
using technical and market analogies, explored in more detail in the following sub-
chapter. Although obtaining real-life examples related to quantum computing is chal-
lenging, the founders make inventive efforts to bridge this gap.

In its early narrative, SemiQon drew a comparison to Intel to enhance the acces-
sibility of its opportunity. “We are the Intel of quantum computing. Intel manufac-
tures chips, as do we. Just like Intel changed the game for classical competing, we
are trying to change the game for quantum computing.” However, as Intel is also
involved in developing semiconducting qubits, SemiQon must simultaneously
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clarify how the company differs from Intel. This has led to a new comparison with
the automotive industry, particularly between Tesla and incumbent car manufactur-
ers. Tesla adopts a vertical integration strategy, constructing the car from the ground
up and controlling various stages of the production or distribution process. In con-
trast, traditional car companies often acquire necessary components, concentrating
on the assembly, including the integration of batteries. SemiQon aligns itself with
Tesla in this analogy, emphasizing its ground-up technology development and inte-
gration of batteries and powertrain as the more disruptive approach.

Another objective in investor communications is to manage expectations within
the broader quantum field, particularly considering the soaring expectations preva-
lent among many industry players. This requires educating investors about the in-
dustry’s current state and what is realistically achievable in the near to midterm. Ac-
cording to the founders, investors are primarily interested in the technology’s com-
mercial potential. While this approach differs from the funding members’ prefer-
ences, the team has included commercial milestones in its objectives and communi-
cation. The overarching goal is to balance optimism and realism regarding the com-
pany’s path to industry leadership and to shape expectations for when it achieves a
prominent position. The narrative aims to present an attractive vision of the future
while acknowledging the associated risks. In routine communications, the emphasis
is on highlighting step-by-step progress.

Over time, the importance of public funding in the context of the quantum indus-
try and the role of geopolitics have evolved into central themes in the company’s
intended narrative, not just for investors but also for policymakers. Firstly, the nar-
rative provides insight into funding structures for deep tech, recognizing that gov-
ernment support in Europe is crucial for sustaining deep tech development, espe-
cially in the absence of private funding comparable to that in the US. As active par-
ticipants in the European quantum industry, the founders acknowledge Europe’s
drive to expand the exploration of quantum modalities to gain a competitive edge.
SemiQon’s approach aligns well with these objectives. This narrative additionally
highlights the essential role of entities such as the European Innovation Council in
fostering the creation of research-based companies in Europe and the funding injec-
tion into semiconductor development through the European Chips Act.

Secondly, the geopolitical narrative underscores Europe’s efforts to catch up with
Southeast Asia in semiconductors for traditional computing while simultaneously
emphasizing Europe’s potential leadership in quantum technologies. The synergy
created by combining both technologies offers a robust competitive advantage and a
significant market opportunity. Gaining the attention of policymakers is beneficial
as it can encourage the allocation of public funds to European institutions supporting
quantum development, for which SemiQon is eligible.

According to the CEO, building trust among investors relies 90% or more on the
technical credibility of the team. He underscores how the main building block for
trust is past actions and a robust track record within the scientific community. Since
many investors lack the knowledge to thoroughly assess the feasibility of different

46



approaches to quantum computing, they often rely on their advisory networks, which
commonly consist of university professors and other scientific experts and investors.
Personality and confidence also play an important role in building trust. These as-
pects are more related to the communicative and narrative efforts of the entrepre-
neurs. For example, the CEO emphasizes the significance of confidently discussing
the commercial roadmap in investor communications as a key element in building
belief in the opportunity.

Effective communication with investors encompasses various methods, such as
dialogue, meetings, email correspondence, and active involvement in scientific con-
ferences. The documentation shared primarily includes presentations and emails.
LinkedIn is the primary channel utilized to reinforce the company’s narrative and
generate excitement, given its prevalence among investors and policy professionals.
While acknowledging that X (formerly Twitter) is a channel that this audience fol-
lows, it remains a channel of limited focus and sporadic use for awareness creation.
In addition to the SemiQon company profile, only the CEO is present on X.

The intended narrative for researchers

The target audience within the scientific community consists of a few hundred re-
searchers worldwide who focus on SemiQon’s chosen approach. These scientists are
affiliated with universities and research institutions globally. Many of these scientists
have longstanding connections with the founders or, at the very least, are aware of
its ongoing initiatives. Their primary interest revolves around understanding Semi-
Qon’s technological approach and commitment to addressing specific challenges. Of
particular concern is the quality and capabilities of the qubits, as they form the foun-
dation for conducting research using SemiQon’s processors. Additionally, the read-
out electronics or control stack responsible for governing and manipulating qubits
assumes a vital role in scientific assessments.

SemiQon’s significance to this audience lies in its access to semi-industrial pro-
duction facilities, its commendable CMOS capabilities, and the potential for scalable
production. According to the founders, substance holds more weight for scientists
than grand promises or financial figures. Therefore, prioritizing fact-based commu-
nication is essential. Maintaining transparency when information is unavailable is
fundamental for building trust. While the company openly communicates its mile-
stones to investors, scientists are informed on a need-to-know basis. The content
varies depending on the partnership; for instance, some researchers receive infor-
mation about fabrication runs, while others are updated on the performance of spin
qubits. The communication strategy with scientists is rooted in pragmatism, empha-
sizing the importance of disseminating information only when substantial updates
are available. This approach avoids premature hype and ensures that actual results
are presented as significant achievements.

Similarly to investors, establishing trust among scientists is heavily contingent on
the past track records of team members. Trust plays a pivotal role, especially within
the small community of researchers focusing on the modality SemiQon is
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developing. Word of mouth from fellow scientists is essential in instilling confidence
in SemiQon’s capabilities before the company has a proof of concept. To advance to
the next level of experiments in quantum computing, scientists require stable de-
vices. Therefore, maintaining the trust is further contingent upon delivering reliable
devices within the communicated timeline. As scientists often support local technol-
ogies, receiving recommendations is critical to gaining a foothold in competitor re-
gions. Interest and excitement among scientists are generated by highlighting the
technological progress that has been made.

Effective communication with scientists involves a variety of approaches, includ-
ing, amongst others, dialogue, meetings, emails, and active participation in scientific
conferences. The materials shared with researchers come in various formats, from
informal emails to presentations and measurement data. While LinkedIn is an im-
portant channel to reinforce the company narrative, the founders acknowledge that
scientists are generally inactive on the platform, and some may even be absent.
Hence, relationship building remains the most impactful way to influence both ex-
isting and new connections.

In summary, the intended narratives for investors and scientists vary based on the
founders’ comprehension of the information needs and normative frameworks spe-
cific to each target audience. The primary emphasis in the investor narrative is on
effectively communicating the commercial potential and competitive advantage. It
seeks to mitigate information asymmetry, enhancing the opportunity’s appeal by
simplifying complex topics and educating investors about both the industry and the
pursued opportunity. In contrast, the intended narrative directed at scientists is fact-
based and primarily centered on the technology, with fewer elements of suggestion
and identification typical to narratives. This communication seeks to inform, with a
focus on transparency and the avoidance of hype. To conclude, these findings sug-
gest that the founders aim to convey higher confidence when engaging with investors
than with the expert community, aligning well with Brown and Michael’s (2003)
emphasis on how the entrepreneur’s performance of projecting uncertainty or confi-
dence about future expectations will vary depending on the audience.

Within SemiQon, the internal dynamics align more closely with the scientific di-
alogue. Achievements that might capture investor interest, such as increased
LinkedIn followers, hold minimal significance within the company’s internal work-
ings. Instead, the primary source of enthusiasm stems from technological advance-
ments. Although uncomfortable with promotional activities, the founders
acknowledge their necessity in the business landscape. Two illustrative quotes ex-
emplify this attitude: “We have had to agree that this type of nonsense [referring to
social media] must be included to ensure that our message gets across. We need the
awareness and brand building to attract partners.” Another acknowledgment is that
“If we begin to communicate only when we actually have something to show, then
we are already too late. When people think about silicon-based processors, they
should think about SemiQon”. The CEO, however, stands out as an exception,
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displaying a predilection for external communication and opinion building that pre-
dates SemiQon.

5.3 The actual narrative

This chapter delves into the planned and documented narratives disclosed by Semi-
Qon and its founders. As the focus is on exploring the narrative targeted specifically
at investors and the scientific community, this chapter initially delves into internal
company documentation, including SemiQon’s investor and technology presenta-
tions. Images and quotes from internal documentation have been incorporated to the
extent possible in the subsequent analysis. However, sensitive content has been de-
scribed rather than shared to omit business-critical information. Subsequently, this
chapter examines public documentation in the form of the initial press release an-
nouncing the launch of operations and the company website. These channels have
been utilized to establish public recognition and support for the company, catering
to broader audiences. This analysis yields more concrete examples of the actual nar-
rative. Finally, this chapter examines how the founders have strengthened their pub-
lic narrative using social media, specifically LinkedIn. This investigation provides
insights into the communicative tactics and strategic narratives actively employed
by SemiQon.

5.3.1 The investor narrative

The early investor narrative is encapsulated in the first version of the SemiQon busi-
ness plan, documented as an investor presentation explicitly tailored for Voima Ven-
tures. This plan was introduced face-to-face in June 2022 and consisted of a concise
presentation comprising 24 slides. The initial and subsequent versions of the busi-
ness plan primarily consist of text in bulleted format, complemented by icons, im-
ages, and illustrations to enhance comprehension. The presentation offers an over-
view of SemiQon as a company, explaining its goals, the relevance of its objectives,
and outlining how the company plans to achieve them. It addresses key elements
such as industry relevance, the estimated quantum computing market size, core con-
cepts, the team, target customers, the competitive landscape, and milestones to be
achieved.

The early narrative primarily substantiates the investment opportunity by high-
lighting the broader potential of quantum computing in qualitative terms. This po-
tential is showcased on a polished slide positioned at the outset of the presentation.
It features well-crafted arguments supported by icons that highlight how quantum
computing can enable significant advances across diverse applications and indus-
tries, including amongst others cryptography, logistics optimization, and molecular
modelling. The slide also includes a brief description of the current global landscape
in quantum computing, underscoring its relevance for technological sovereignty and
national security.

The first version of the business plan, however, lacks contextual information that
would help the investor to comprehend the scale of the SemiQon opportunity or to
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compare the company’s approach with that of other companies. The only indication
of the size of the opportunity is documented as a footnote on the Mission Statement
slide stating: “INTEL of Quantum Computing.” Examining the written presentation
independently from the verbal pitch suggests that it is specifically crafted for an au-
dience with expertise in the subject. The founders, however, knew that Voima Ven-
tures already possessed a certain level of understanding, given their prior investments
in quantum computing.

Voima Ventures provided valuable input that contributed to developing succes-
sive presentation versions. Adjustments were made to accommodate that not all pro-
spective investors had prior experience with quantum computing technologies. The
second version of the same presentation already places a greater emphasis on analo-
gies to enhance investors’ understanding of the opportunity. Firstly, it improves the
placement, font size, and wording of the Intel comparison, stating, “Semiqon will be
the INTEL of quantum computing.” Furthermore, it introduces a clarifying two-slide
analogy, drawing parallels between the historical progression of classical computing
and the evolution of quantum computing. These slides are enriched with visuals that
vividly illustrate the size challenges faced during the early stages of classical com-
puting, both in physical dimensions and capacity. Similarly, it incorporates a time-
line showing various approaches to developing quantum computing, helping the au-
dience comprehend and compare different technological approaches. These new
comparisons in the company’s investor narrative contribute to clarifying both the
overall potential of the quantum computing industry (while still highlighting its early
stage of development) and SemiQon’s unique approach within it in easily under-
standable terms that do not require expert knowledge.

While the third version features only minor changes, the fourth iteration intro-
duces further parallels to emphasize the strengths of the SemiQon business model.
The company’s value proposition is now bolstered with a two-slide illustration of the
speed advantage of SemiQon’s business model. This is achieved through a visual
comparison between SemiQon’s approach, and the current global standard of itera-
tion runs. In the example, SemiQon can complete multiple rounds of iterations during
the same time it takes others to conduct just one. Emphasized through arrows and
brief text snippets, this advantage is easily understandable, requiring no specialized
industry knowledge. Moreover, the fourth version incorporates a slide highlighting
achievements by the SemiQon team, underscoring their human capital and justifying
why the team is qualified. However, evaluating the significance of these accomplish-
ments does require in-depth expertise, as exemplified by the achievement “Integrated
on-chip quasi-dissipationless cryo-CMOS”.

The fifth version incorporates additional updates that enhance the understanding
of proportions, making more arguments accessible without requiring technical ex-
pertise. For instance, the achievements introduced in the previous version are now
presented as world records. Additionally, the concept of operating at warmer tem-
peratures is now contextualized by illustrating the equipment sizes required for quan-
tum computers using different modalities, demonstrating a distinct advantage for
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SemiQon. The technical comparison of quantum modalities to achieve this benefit is
visually enhanced with an illustration, directly contrasting equipment size with that
of a human body. This demonstrates how SemiQon’s approach significantly reduces
the size of the physical infrastructure needed for quantum computing.

In its fifth version, the presentation also extends the development timeline from
the initial two years to ten. A new, ten-year timeline slide visually illustrates the
development of qubit count and pricing, introducing specific revenue expectations
for the first time. This expansion was triggered by completing the term sheet between
SemiQon and one of its initial investors, mandating the inclusion of revenue projec-
tions. Acknowledging their significance for other potential investors, these projec-
tions were subsequently integrated into the business plan as well.

The most recent iteration of the business plan, Version 6, dated March 2023, con-
sists of 26 slides, a slight expansion from the initial 24. This updated version incor-
porates the newly established branding of the company. Notably, it introduces three
additional slides that, for the first time, present not only visual but also numerical
comparisons between SemiQon’s approach to developing semiconducting qubits and
the more widely adopted competing approach using superconducting qubits. These
comparisons distinctly showcase the advantages of SemiQon’s approach in qubit
control scalability, qubit scalability, and operational temperatures. While these slides
remain anchored in complex, scientific descriptions, the inclusion of tangible images
and numerical comparisons aids a non-expert audience to understand proportions
and compare the approaches under development. Consequently, these slides play a
significant role in enhancing the accessibility of the opportunity.

During the interviews about the intended narrative, the founders stressed two core
enabling forces: attaining public funding and geopolitical relevance. However, de-
spite the founders’ emphasis on public funding, this enabling force held relatively
limited significance in the early documentation. The argument is initially introduced
only towards the end of the investor pitch, presented as one of several bullet points
on the financial roadmap, indicating that expected public funding will commence
from the third year. In subsequent updates of the financial roadmap slide, the argu-
ment gains prominence as the team provides examples of secured public grants.

On the other hand, the geopolitical relevance of quantum computing is introduced
right from the beginning, making this argument a central part of the company’s grand
narrative. The argument is placed on the first content slide outlining why quantum
computing as an emerging market category is of interest. The primary focus of the
slide is, however, on highlighting the potential of quantum computing, as previously
explored. Arguments related to global rivalry, technological sovereignty, and safety
considerations are placed in the lower right corner, indicating secondary importance.
The argument resurfaces towards the end of the presentation in a slide labeled “Why
Invest”.

In line with the literature review, especially referencing the works of Hilkamo
and Granqvist (2022) and Lounsbury & Glynn (2001), the successive iterations of
the business plan increasingly rely on analogies to clarify the intricacies of the
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quantum industry and the opportunities it offers. The use and importance of these
analogies expand with each version, spanning from June 2022 to March 2023. The
founders attribute this evolution to their engagement with the audience, which ena-
bled them to understand the specific information needs of investors and adjust their
pitch accordingly. They also emphasized that the ability to craft analogies and visu-
alizations is a skill that has matured and improved over time.

However, in contrast to the findings of Beckert (2021) and Doganova and
Eyquem-Renault (2009), the business plan presented during the investor pitch leans
more toward being a narrative rather than a calculative tool. It primarily conveys
promises through suggestion and identification, offering only limited numerical and
financial insight in the form of revenue, cost, or profitability projections. Notably,
the commercial milestones are not specified in terms of monetary values, and reve-
nue projections only enter the storyline in the sixth version of the business plan
presentation. This approach aligns better with the findings of Latifi et al. (2023), who
argue that careful projective calculations have limited relevance for investors in an
increasingly volatile and unpredictable market environment. It is important to note
that delving into the specifics of the entrepreneurial capital underlying the narratives
in the business plan is beyond the scope of this discussion, as this document serves
as a strategic and non-public asset for the company.

Summarizing the evolution of documented investor narrative reveals three key
insights. Firstly, the role of educating the audience about the broader quantum indus-
try and the SemiQon opportunity becomes more prominent with subsequent itera-
tions. This is achieved by introducing both technology and market analogies. Sec-
ondly, during the initial stages of deep tech venturing, detailed numerical and finan-
cial projections seem to hold limited significance in securing financial support. This
is evident in the predominantly qualitative descriptions of the benefits and potential
of the SemiQon opportunity. Thirdly, identity development is a continuous process.
This is exemplified by the founders placing greater emphasis on the importance of
public funding and geopolitical relevance for pursuing the SemiQon opportunity than
what is explicitly indicated in the documentation. This also highlights the limitations
of relying solely on retrospective accounts.

5.3.2 The scientist narrative

SemiQon engages with other quantum scientists for two primary objectives: estab-
lishing partnerships for joint development and conducting thorough testing on their
early products. The SemiQon narrative is communicated to quantum scientists in
casual conversations or meetings and presented at relevant industry forums. When
SemiQon seeks to partner with a research entity for product validation, the founders
typically follow up on discussions with email proposals. The objective is to establish
a partnership where SemiQon offers its early processing chip to the research group
in question and, in return, receives test results from experiments conducted on the
processors. The initial email outreach serves as a brief introduction to SemiQon’s
approach, often accompanied by a concise company presentation, suggesting a joint
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meeting to delve deeper into the subject. The subsequent meeting further explores
the technology and outlines the following steps, including signing a non-binding let-
ter of intent to formalize the partnership. When successful, the CEO follows up with
a request to sign the letter of intent. Based on the analyzed email conversation, this
process is straightforward, focused on the practical aspects of arranging meetings
and progressing in the partnership development process.

Like the business model presentation for investors, the technology presentation
has evolved as both the technology and the company have matured. Version 2.1 al-
ready incorporates the company’s new branding. The presentation begins with a slide
dedicated to a one-sentence introduction outlining the company’s overarching goal:
“To build Quantum processors from semiconductors and targeting the million qubit
era, with SCALABILITY promise.” The presentation, however, refrains from spec-
ifying timelines for delivering on the ambitious promise or any intermediary steps.
While investors receive some insights into the timeline and ambition for qubit count
development in written materials, this information is omitted from researchers.

The primary purpose of the technology presentation is to explain why the Semi-
Qon team is qualified and how they plan to achieve scalability in quantum proces-
sors. This involves highlighting the founders’ intellectual and human resource capi-
tal, such as prior art, including patents, publications, critical know-how (see Figure
9), and achievements thus far, as explored earlier. Furthermore, the presentation pro-
vides a detailed overview of SemiQon’s technological approach. For instance, one
specific slide outlines SemiQon’s strategy for addressing what the company has la-
beled “the interfacing bottleneck”. This slide is dedicated to describing ~ow Semi-
Qon will solve the bottleneck. In contrast to the investor presentation, limited atten-
tion is paid to the substantial benefit of solving the problem  achieving lower in-
frastructure costs. In this way, the technology presentation refrains from stating the
obvious to subject matter experts. The storyline centers exclusively on outlining the
technological approach, with no inclusion of arguments related to commercial po-
tential, geopolitical relevance, or the company’s funding structure. Nevertheless,
delving into the accompanying email conversation reveals that public funding is a
pivotal element that underscores why SemiQon is an attractive and relevant partner.
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Prior Art

Patents 2 (further 4 submitted as SemiQon)

Publications 2

Specific critical design and processing knowhow:
Custom CMOS fabrication and process integration expertise
Wafer scale EBL with the two gate layers, optimised patterning and hard mask creation
Mix & match lithography approaches combining UV-lithography and wafer scale e-beam lithography
Ultra-thin SOI processing ~5 - 20 nm
Contacting the thin SOI with ohmic contacts (down to mK temperatures)
Achieving high enough doping on the poly silicon gates to prevent insulator transition
Patterning of metallised superconducting gates in the presence of topography
Patterning poly silicon gate electrodes on multiple layer with the inherent additional topography
Micromagnet fabrication
Superconducting resonator fabrication and integration

Figure 9: Slide 4 highlighting the founding team’s intellectual and human capital from
SemiQon’s technology presentation. SemiQon Technologies.

The technological approach is often demonstrated with illustrations or images,
providing a conceptual clarification or comparison to competing approaches. Alt-
hough the content is concise, presented in bullet points, and the illustrations are sim-
plified, a comprehensive understanding beyond the conceptual level requires subject
matter expertise. While the presentation does provide some educational content, es-
pecially when comparing different modalities, the primary focus remains on in-
formative rather than educative material.

In summary, when comparing the key documents targeted at the two primary
stakeholder groups, it becomes evident that they address different questions. The
investor presentation primarily focuses on answering questions about what the com-
pany aims to achieve, why this is relevant, and by when. On the other hand, the
technology presentation centers around how the team will achieve their mission and
why they are qualified. Both rely on analogies, illustrations, and comparisons to en-
hance the accessibility of the content and the attractiveness of the approach. How-
ever, the technology presentation exclusively employs technology-related analogies,
while the investor presentation also incorporates market analogies. Again, in line
with the reviewed literature (see Brown & Michael, 2003), the communication to
quantum experts refrains from projecting substantial certainty, as exemplified by
avoiding detailed or long-term projections. Instead, this communication prioritizes
substance and technical content, conveying minimal additional or emotional ele-
ments.
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5.3.3 The public narrative

This chapter examines two crucial sources to establish the company’s primary public
narrative: the company’s initial press release announcing the start of operations in
March 2023 and the company website, www.semiqon.tech. The initial press release
marks the launch of efforts to establish public recognition and support for the com-
pany, including attracting more investors and potential customers. Before its publi-
cation, information about the company was notably scarce, as the website provided
limited insights into SemiQon as a company (confirmed through the Wayback Ma-
chine'). Therefore, the press release can be seen to present the first version of the
company’s overarching, public narrative. On the other hand, the website has seen
progressive enhancements and updates. An investigation into the press release along-
side the website can thus illuminate the evolution of legitimizing narratives used by
the company.

Initial press release

The press release announcing the launch of operations was published on March 14,
2023 (SemiQon Technologies, 2023a). The announcement was picked up by a hand-
ful of industry news outlets, including the Quantum Insider and Innovation News
Network. Moreover, dissemination was facilitated by key stakeholders, including
VTT Technical Research Centre of Finland, the institution from which SemiQon has
emerged, and Voima Ventures, its primary financier. The press release comprised a
640-word article and supplemental information, such as a link to the media kit and
details about the involved entities: VTT, SemiQon, Voima Ventures, and the VTT
Launchpad spin-off incubator.

The press release adeptly establishes a cohesive narrative framework, as explored
by Lounsbury and Glynn (2001) and Martens et al. (2007). It introduces the central
subject, delineates its ultimate objective, and identifies the catalysts and obstacles at
play. In essence, SemiQon is positioned as the protagonist, embarking on developing
a novel quantum processor chip utilizing silicon semiconductors. The overarching
goal encompasses mitigating the limitations of current quantum computers, render-
ing them more scalable, cost-effective, and environmentally sustainable. The main
enabling forces propelling this pursuit include ground-breaking technology and the
social and human capital of the founders, referring to their notable social connections
and specialized expertise. Simultaneously, the endeavor grapples with challenges
like prevailing constraints in quantum computing and inadequate financial support.

Applying the framework established by Lounsbury and Glynn (2001) to investi-
gate the construction of narratives fostering legitimacy and credibility, the analysis
explored the focal content of the narratives within the press release. By meticulously
examining the press release, all passages were categorized based on the focal content

The Wayback Machine, maintained by the Internet Archive, is an online digital archive that cap-
tures and stores snapshots of web pages at various points in time. It allows users to access historical
versions of websites and track their evolution over time.
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of the argument, following the categorization first introduced by Lounsbury and
Glynn in their model for cultural entrepreneurship (revisit Figure 2 on page 23).
Next, the word count of each category was totaled to illustrate the distribution of
wording and, consequently, the emphasis given to each argument category.
Analyzing the proportion of words within each respective category in relation to
the total word count yields the following outcomes: The largest proportion of
wording, 59%, is allocated to narratives built on the firm-specific resource capital.
These narratives highlight the distinctiveness of SemiQon. Within this category,
the largest emphasis is placed on narratives that delve into the technological capi-
tal, mainly detailing the potential of the company’s innovative approach. However,
the actual technical approach is described in very limited and high-level terms. The
second largest emphasis is dedicated to highlighting SemiQon’s social capital,
mainly through credentialing, accentuating SemiQon as a VTT spin-off, and em-
phasizing notable social connections. Furthermore, the third largest category within
firm-specific-resource capital underlines the importance of human capital, namely
the expertise and experience of the founders. For a more detailed breakdown of
word counts and key arguments within each category of entrepreneurial capital,
please refer to Table 5 on the following page.
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Table 5: Type of entrepreneurial capital highlighted in SemiQon'’s initial press re-
lease launching operations (SemiQon Technologies, 2023a)

Type of entre- Secondary Sum of Share of Main arguments Times
preneurial category words words repeated
capital

Resource Technology 240 37 % Potential of innovation:

capital capital Develops an alternative to conven- 8

tional quantum computer chips, mak-
ing future quantum computers more
affordable, scalable, and sustainable.

Features of innovation:

Silicon quantum dot-based 3
technology
Physical resources 1
Pilot manufacturing facility

Social capital 69 11 % Credentialing:
VTT spin-off 3
High status network connections:
Quoting network connections to VTT 2

and Voima Ventures

(Additional credentialing in supporting
materials, through introductions to
VTT, Voima Ventures and VTT
Launchpad)

Human capital 59 9 % Key personnel:
Leading experts 4

Vision:
Building quantum 1
processors with millions of qubits

Financial capi- 5 1 % Funding:
tal Voima Ventures backs the develop- 2
ment

Resource 373 59 %
Total

Institutional Industry 115 18 % Limitations
capital infrastructure Quantum hardware and scalability lim- 6
itations

Physical infrastructure
Existing, large scale manufacturing 1
processes for silicon

Industry 110 17 % Potential:
legitimacy Quantum computers to solve some of 3
the world’s greatest challenges

Industry norms 36 6 % Quantum investment: 1
and rules Silicon semiconductor qubit technol-
ogy is underfunded

Institutional 261 41 %
Total

Non-catego- 8 1%
rized

Grand Total 642 100 %
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Conversely, narratives drawn from industry-level institutional capital account for
41% of the total wording. This aspect primarily focuses on highlighting the norma-
tive appropriateness of the quantum computing industry. These narratives encompass
efforts to bolster the industry’s legitimacy (by showcasing quantum’s potential to
address global challenges), underscore the importance of industry infrastructure
(highlighting current limitations in quantum computing and the existing manufactur-
ing capabilities of silicon), and address industry norms and standards (with an em-
phasis on funding priorities). Similarly, Table 5 presents the breakdown of word
counts and key arguments also for this category.

The company website

The company website, www.semiqon.tech, launched in February 2023 and features
six sections: About SemiQon, Team, Technology, News & Insights, Careers, and Get
in Touch. While the website remains light, it offers more comprehensive information
than the initial press release. Notably, it delves into two additional aspects: the found-
ing team and the technology. The most relevant source for understanding the grand
narrative of the company, as presented on the website in August 2023, is the About
SemiQon section (SemiQon Technologies, n.d.-a). This page serves as the critical
reference point for analyzing how the company’s narrative has evolved during its
inaugural six months of operations.

To start with, the About SemiQon section introduces largely the same narrative
framework, as the initial press release. Essentially, SemiQon, the protagonist, aims
to improve scalability, efficiency, and sustainability with a novel quantum processor.
Enabling forces, such as groundbreaking technology, specialization, and the social
and human capital of the founders, are at play, while hindering forces include con-
straints in quantum computing and geopolitical rivalry.

However, utilizing the same approach as in the previous section to analyze the
focal content of the arguments in the About SemiQon section, reveals a different
breakdown: 77% of the wording emphasizes firms-specific, resource capital, while
the remaining 23% concentrate on industry-level, institutional capital. This shows a
change in focus, directing attention more towards the unique attributes that distin-
guish SemiQon as a company rather than emphasizing the normative appropriateness
of the quantum computing industry. In contrast, the initial press release, displayed a
more even, 59%-41% division between narratives highlighting resource versus insti-
tutional capital. This contrast becomes even more pronounced when considering the
entire website’s content. A substantial 90% of all narratives on the website? are
rooted in highlighting SemiQon’s resource capital, or the “firm-specific value-en-
hancing assets and capabilities (rare, inimitable, tangible, and intangible assets) that
shape the fortunes of organizations” (Lounsbury & Glynn, 2001, p. 548). Table 6
provides more detail on the share of wording emphasizing resource or institutional
capital as well as the main arguments under each secondary category.

2This excludes webpages headers, footers and news articles
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Table 6: Type of entrepreneurial capital highlighted in the About section on the com-
pany website on August 30, 2023 (SemiQon Technologies, n.d.-a)

Type of entre- Secondary Sum of Share of Main arguments Times
preneurial category words words repeated
capital
Resource Social capital 165 23 % Credentialing:
VTT spin-off 3
Network connections:
Backed by influential investors 1
Technological 165 23 % Potential of innovation
capital Making future quantum computers 4
more affordable, scalable, and sus-
tainable
Features of innovation
Silicon-based quantum processor 4
Physical resources
Pilot manufacturing facility 1
Human capital 114 16 % Vision:
Realize the promise of quantum com- 3
puting
Key personnel: 3
Experienced experts
Organizational 70 10 % Business model: 2
capital Specialization
Financial capi- 28 4 % Funding: 1
tal 2MEUR in funding secured
Resource To- 542 77 %
tal
Institutional  Industry infra- 64 9 % Limitations
structure Quantum hardware and scalability lim- 2
itations
Physical infrastructure
Existing, large scale manufacturing 1
processes for silicon
Industry legiti- 52 7 % Potential of quantum:
macy Quantum computers to solve some of 1
the world’s greatest challenges
Uniting with others: 1
Featured on Quantum podcast
Political and 45 6 % Geopolitical relevance:
social land- Boosting European technological sov- 2
scape ereignty and competitiveness
Institutional 161 23 %
Total
Grand Total 703 100 %

It is however worth nothing, that individuals visiting the SemiQon website are likely
to do so because they have already encountered information about the company or
quantum computing through other sources. Consequently, it is reasonable to assume
that visitors to the website possess a certain level of familiarity with quantum
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computing, reducing the need to establish the legitimacy of the industry. To derive
more substantiated conclusions regarding a shift in the focal content of narratives, an
extended investigation into press releases and website development over a more ex-
tended period is warranted.

Compared to the press release, the About SemiQon webpage introduces two new
narratives: a business model centered around specialization (an example of human
capital) and the geopolitical relevance of strengthening quantum capabilities in Eu-
rope. The following quotes illustrate these arguments (SemiQon Technologies, n.d.-

a):

On specialization: “We see that specialization is speeding up in the quantum field and be-
lieve that the entire industry and ecosystem will benefit from more companies doing fewer
things.”

On geopolitical relevance: “We benefit from an existing industry, which will support the
scale-up and commercialization of our technology and boost the European competitiveness
and technological sovereignty in quantum.”

Emphasizing how SemiQon can enhance European competitiveness and techno-
logical sovereignty introduces a new form of institutional capital stemming from
broader political and societal developments—a concept not covered by the categori-
zation developed by Lounsbury and Glynn (2001). This geopolitical narrative was
introduced to the About SemiQon page in May 2023 (as confirmed by the Wayback
Machine internet archive). On May 8, the company additionally dedicates an entire
CEO opinion piece to the narrative, published under News and Insights (Majumdar,
2023b). One explanation for this shift can be traced to contemporary societal dynam-
ics at the time, marked by escalating geopolitical competition, the war in Ukraine,
energy crises, and semiconductor chip shortages. Additionally, the influence of key
stakeholders within the SemiQon network may have played a focal role in steering
the narrative development. This reasoning is supported by a news article covering
the company’s May 8§, 2023 launch event (SemiQon Technologies, 2023b). Accord-
ing to the article, prominent speakers, including a member of the Finnish parliament
and the CEOs of VTT and Murata Electronics Finland, highlighted the growing sig-
nificance of quantum and critical technologies for Finland and Europe. The speakers
emphasized the impact of political and societal developments such as The European
Chips Act, Finnish NATO membership, and the increasing focus on geopolitical
competition and technological sovereignty.

Expectations in the public narrative

Lastly, the focus shifts from exploring the focal content of the narratives to shortly
analyzing the expectations set within them. Comparing the expectations set by Sem-
iQon in the initial press release to the expectations set on the website reveals the
following narrative evolution. Firstly, the confidence level projected in the com-
pany’s vision is markedly stronger on the website than in the initial press release. In
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the press release, the vision is vaguely articulated with the phrase: “This could ulti-
mately enable the building of quantum processors that will require millions of qubits
for fault-tolerant operation”(SemiQon Technologies, 2023). In contrast, the website
presents a more assertive vision: “At SemiQon, we build quantum processors for the
million-qubit era”(SemiQon Technologies, n.d.-a). Notably, this bold vision was al-
ready prominently featured on the website at its launch in February, as confirmed by
the Wayback Machine.

Considering these expectations from a problem-solution perspective, SemiQon’s
solutions effectively promise to address three significant challenges that currently
hinder the global development of quantum computers: scalability, affordability, and
sustainability. This message is consistently conveyed in both sources, and they also
explain how these challenges will be tackled, primarily using standard materials, ex-
isting manufacturing capabilities, and innovative technology. Similarly, both sources
make clear and concise statements about the technological advancements that the
company is aiming to achieve. The new processors are easier to manufacture and
capable of functioning in warmer temperatures, thereby enhancing sustainability and
operational efficiency compared to existing solutions.

However, when addressing the technology’s potential impact and benefits, the
argument is centered around supporting revolutionary advancements in other indus-
tries, such as pharmaceuticals and climate-related endeavors. Notably, the size of the
target market and potential customer segments are mainly left unaddressed. While
the press release indirectly alludes to a current market size of fewer than 100 quan-
tum computers, it does not provide insight into the number of manufacturers or the
number of processing chips relevant or intended for this market. The question of
addressing the market size, both current and future, remains unanswered. Similarly,
despite SemiQon setting the ambitious vision of entering the “million-qubit era,”
neither the initial press release nor the website, including news updates, offers any
indication of how and by when this objective will be realized. Expectations are sum-
marized in Table 7.

61



Table 7: Expectations set by SemiQon

Press release from March 14, 2023

Company website on Sept 1, 2023

ing of quantum processors that will re-
quire millions of qubits for fault-tolerant
operation.

Mission:

...making future [quantum] computers
more affordable, scalable, and sustain-
able.

Title SemiQon, a spinout from VTT, to de-  About SemiQon
velop more affordable and scalable
quantum computers with new semi-
conductor qubit technology
Vision and Vision: Vision:
mission: This could ultimately enable the build- At SemiQon, we build quantum pro-

cessors for the million-qubit era.

Mission:

Our mission is to power the scale-up of
quantum computing with silicon-based
quantum processors.

Problem-solution
framing:

Our solution responds to three major
challenges currently slowing down the
development of quantum computers
globally — their scalability, price, and
sustainability.

Our semiconductor-based solution re-
sponds to three major challenges that
are currently slowing down the devel-
opment of quantum computers globally
— their scalability, price, and sustaina-
bility

Technology
advancement:

The new semiconductor quantum pro-
cessor chips are scalable and easier to
manufacture. They can also function at
warmer temperatures, making them
more operable and sustainable

Our technology allows us to fabricate
quantum processors in a way that sup-
ports scaling up manufacturing effi-
ciently while also lowering costs. The
chips we manufacture also enable the
quantum computer to operate at
warmer temperatures — thus requiring
only a fraction of the energy needed
for alternative solutions.

Impact and bene-
fits

...quantum computers could one day
accurately model viruses and drugs, or
come up with climate solutions

...from developing life-saving drugs to
achieving climate neutrality

Market potential:

Due to scalability issues, there are cur-
rently less than 100 quantum comput-
ers in the world, and they can cost
EUR 10,000,000 or more to build.

In summary, when comparing the initial press release with the current website,

both targeted at general audiences, one can again observe an evolution in the Semi-
Qon identity. Firstly, the confidence level is higher on the website, as exemplified
by bolder claims about building quantum processors for the million-qubit era. Sec-
ondly, SemiQon is placing a greater emphasis on its European identity and geopolit-
ical relevance on the website, aspects not evident in the initial press release. The
argument of geopolitical relevance introduces a new form of institutional capital,
broadening the categorization by Lounsbury and Glynn (2001).

Yet, similarly to the investor and expert narrative, the expectations set by the
company remain vague and ambiguous in the public channels. Both the initial press
release and the company webpage omit numerical and commercial projections, in-
cluding timeline estimates. While the overarching mission is to develop processors
capable of handling millions of qubits, neither the initial press release nor the
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company website gives any indication of the potential market size, current state of
development or a timeline for when the promised qubit counts are expected to mate-
rialize.

5.3.4 Bolstering the public narrative

Next, attention turns to examining SemiQon’s and its founders’ LinkedIn activity, as
this platform serves as the primary channel for actively promoting the company nar-
rative. SemiQon is also present on X (formerly Twitter); however, this platform is
excluded from the review, as it, according to the founders, holds limited significance
and is only used sporadically.

The exploration proceeds in four stages: First, it examines the entities sharing
SemiQon’s stories, addressing the critical question of who participates in this narra-
tive ecosystem. Subsequently, the analysis narrows down on the content itself, fo-
cusing on discerning the core themes and messaging that drive SemiQon’s narrative
efforts. Like the previous chapter, the analysis probes into the entrepreneurial capital
embedded within these narratives and the promises these narratives make. The chap-
ter then studies the temporal dynamics, covering the initial six months of SemiQon’s
operations. This sheds light on how the company narrative has evolved. Ultimately,
the chapter concludes by exploring the audience’s response to SemiQon’s commu-
nication on LinkedlIn, as the responses received can influence the type of stories told
in the future.

To start with, the main entities reinforcing the company narrative on LinkedIn
include the company profile and the founders. From the beginning of March until the
end of August 2023, a total of 181 posts were shared. Most (90%) posts are directly
related to SemiQon (see Figure 10). The remaining 10% are indirectly associated
with the company. The indirect posts provide perspectives on the quantum and other
scientific industries or offer insights into the values of the CEO and, by extension,
the company, as evidenced in the screen captures in Figure 11.
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SemiQon A
bl 1,247 followers
5mo - Edited - (®

Exciting times ahead! SemiQon is kicking off operations this spring and starting a
journey towards the million-qubit era. Our mission is to power the scale-up of
quantum computing through powerful, resilient, and cost-effective silicon-based
quantum processors.

"Our solution responds to three major challenges that are currently slowing down
the development of quantum computers globally — their scalability, price, and
sustainability. Our technology allows us to fabricate quantum processors in a way
that supports scaling up manufacturing efficiently, while also lowering costs. The
chips we manufacture also enable the quantum computer to operate at warmer
temperatures - thus requiring only a fraction of the energy needed for alternative
solutions,” says Himadri Majumdar, CEO of SemiQon.

Thanks for a great start VTT & Launchpad incubator. Excited for what's to come
with Voima Ventures! We would also like to thank Lunar Ventures, Tiny
Supercomputer Investment Company and our angels for believing in us!

Read more in the press release: https://Inkd.in/dxcrnFFU

#SemiQon #Quantum #Quantumtechnology #QuantumComputing
#MillionQubitEra

SemiQon to develop more affordable and scalable quantum computers with
new semiconductor qubit technology >

semigon.tech + 1 min read

&€ Himadri Majumdar and 94 others 7 comments - 14 reposts

Himadri Majumdar - Following s
CEO and co-founder, SemiQon | ex-Lead, Quantum @ VTT | ex
-

2mo - Edited - ()

Some of my acquaintances have asked me about my opinion on the
immigration policy in the new government program of Finland. | have
expressed my opinion in private on this topic but thought that | can do
the same in this forum, too. So, here it goes.

For me the basis for any government program is local politics. It also
says so in the program itself. The government and the program is a
reflection of the democratic process of a country and reflective of the
sentiments of the majority citizens. The pelicies that the government is
framing is based on what mandate they have received from the citizens.
So, things that are visible in the program are basically a reflection of
what a larger part of the population wants. Incidentally, people of
foreign background have one of the lowest voter turnout in local
elections. Underestimating the power of democracy is never a good
idea. Each vote counts.

Further along those lines, the way | saw the pre-election manifestos
befaore the elections and in this government program, the primary
concern for Finnish citizens right now is its rising debt. My opinion is
that they voted to get that under check. The promises that various
political parties made in that regard are debatable but the citizens gave
them mandate to execute that. The elected ones are operating with that
mandate. So, the first point of order is to save the economy. And in
doing so there will be fallouts. And this is where compromises are made.
Some decisions like keeping the 4% target for investment in R&D is bold
and good but there are the likes of the immigration policies, too.

Finland is currently trying to bring affairs in order at the expense of
losing its appeal towards skilled, expert immigrants - who are one of the
strongest backbone of the economy, of present and future. The 3-
month policy will do more harm from the perception of it compared to
what it does in reality. Many employers, like me, will have a very hard
time convincing our future recruits from abroad that they do not run into
uncertainty due to this clause because this clause exist in quite a few
European countries. It is the perception that matters. And at this
moment Finland is not looking very attractive to experts from abroad.
Yes, sure, as employers we can make our work and workplace more
attractive with other aspects but at the end of the day we are all humans
- we care about our family, our children's education, their future and
many other "little” things in life. Our decision reflect that.

Those of you in my acquaintance circle who are concerned about the
immigration policies now are absolutely right to be concerned for the
very right reasons. In the grand scheme of things this boils down to the
political willingness and vision. And we will continue to work towards it
together to help the policy-makers understand the impartance of skilled

Figure 10: Example of a LinkedIn post by the
SemiQon company profile (SemiQon, 2023a)

professionals from abroad and their contribution to the Finnish
economy.

#immigration #democracy

Qo@ 142

14 comments - 4 repests

Figure 11: Example of a LinkedIn post by the
CEO indirectly promoting company values
(Majumdar, 2023a)

The most prolific content creator is the company CEO, Himadri Majumdar, who
accounted for 45% of all posts. Mr. Majumdar also boasts the most extensive fol-
lower base among the contributors, with nearly 2 900 connections or followers on
LinkedIn (as registered on September 1, 2023). His active presence in sharing indus-
try insights and personal reflections pre-dates the launch of SemiQon. The company
profile, on the other hand, has been responsible for 31% of all posts. The SemiQon
account has attracted 1,300 followers during the company’s initial six months of op-
eration. The three other founders have contributed the remaining 23% of posts. In
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summary, LinkedIn plays a pivotal role in promoting the SemiQon’s narrative, with
a concerted effort to establish a positive image led by the CEO and company profile
supported by other founders through both direct and indirect content.

Delving deeper into the content shared, it is important to note that 33 posts, com-
prising 18% of the total, are exclusively generated by SemiQon or its founders. These
posts typically include text, links to internal content, and hashtags and often incor-
porate images to enhance their impact. Nevertheless, the majority of posts, amount-
ing to 148 posts or 82%, involve reposting content from internal or external sources.
This reposted content is relatively evenly divided between two categories: the redis-
tribution of internal content created by SemiQon or the other founders (53%), and
the sharing of third-party content (47%), see example in Figure 12. By resharing
internal content, SemiQon effectively triples the number of posts by the company.
The CEO’s extensive following, in particular, significantly amplifies each post’s
reach and engagement metrics. Yet when it comes to posting original content, the
key contributors are either SemiQon or the CEO. In contrast, the other founders are
primarily involved in reposting without adding personal introductions or commen-

tary.

SemiQon

Our CEO Himadri Majumdar had the pleasure to join Entangled Things Podcast
to talk all things #quantum. If you are curious about SemiQon, the future of
quantum, error correction, operating temperatures, or Finland as a growing hub
for quantum technologies - this episode will be worth a listen

Thank you again for the opportunity and for asking some exceptionally good
questions Patrick Hynds and Ciprian Jichici — until the next time!

Listen to the podcast episode: https:/[/Inkd.in/ds3sYkfW

#SemiQon #QuantumComputing #QuantumTechnology #semiconductors
#MillionQubitEra VTT

Entangled Things Podcast
488 followers
5mo - ®
Himadri Majumdar, Co-Founder and Chief Executive of SemiQon joins Patrick

and Ciprian to discuss semiconductor based quantum technologies, error
correction, improvement of operating temperature ranges, and the | ...see more

ENTANGLED
THINGS.

Episode 56
with Himadri Majumdar

We want to work with the best who are there.

Himadri Majumdar | Ep 56 | Entangled Things Podcast

Cev 20 1 comment

Figure 12: Example of reshared, third-party content (SemiQon, 2023b)

When examining post timing, it is essential to note that LinkedIn provides relative
posting times (e.g., ‘X days ago’) rather than specific dates. Therefore, Table 8 below
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offers estimated posting dates based on the information provided by LinkedIn at the
time of data collection. Analyzing the timing of these posts reveals a pattern of in-
creased activity, mainly centered around the company’s launch in mid-March 2023.
The initial press release received robust promotion from the founders and key stake-
holders, including VTT and company investors. It was pivotal in attracting media
attention, primarily in tech and innovation-focused outlets like the Quantum Insider,
Innovation News Network, and Computer Weekly, as well as smaller industry news-
letters. The high number of mentions right after the launch led to a higher ratio of
reshared content compared to original posts. This observation aligns with expecta-
tions from the literature review, where the focus typically revolves around generating
hype and excitement during a venture’s initial stages. In summary, resharing third-
party mentions substantially boosted the volume of posts from SemiQon and its
founders, as shown below.

Table 8: LinkedIn activity and timing by SemiQon and its founders

Time posted Time range B RETEEED Total
Number Share Number Share

7 months ago Feb 1 50 % 1 50 % 2
6 months ago Feb Mar 7 39 % 11 61 % 18
5 months ago Mar Apr 3 7% 41 93 % 44
4 months ago Apr May 6 22 o, 21 78 % 27
3 months ago May Jun 4 14 % 24 86 % 28
2 months ago Jun Jul 5 24 % 16 76 % 21
1 month ago Jul Aug 2 13 % 13 87 % 15
<1 month ago Aug Sep 5 19 % 21 81 % 26
Grand Total 33 18 % 148 8% 181

Returning to the framework developed by Lounsbury and Glynn (2001), the study
explores the predominant focus of entrepreneurial capital in LinkedIn posts. Some
posts may introduce multiple types of entrepreneurial capital. However, each post
has been categorized based on its primary emphasis. For instance, in a post from
summer 2023, the company states: “At SemiQon, we build quantum processors for
the million-qubit era. We are on a mission to power the future of quantum computing
by delivering scalability through powerful, resilient, and cost-effective silicon-based
quantum processors. Join us on our journey towards fulfilling the promise of quan-
tum computing” (SemiQon, 2023d). In this case, the post has been categorized as
highlighting the company’s vision, representing a form of human capital, as it is the
primary argument presented, while the features of the innovation serve as a second-
ary argument. Instead of counting words, the analysis focuses on the number of posts
dedicated to each category, resulting in the distribution shown in Table 9.
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Table 9: Entrepreneurial capital highlighted in LinkedIn posts

Type of entrepre- Secondary Main argument Count of Share of
neurial capital category posts total
Resource Human capital Key personnel, exper- 26 14 %
tise
Vision 21 12%
Financial capital Recruiting 13 7%
Funding 10 6 %
Social capital High status connec- 10 5%

tions, networks

Credentialing 7 4%
Technological capital Early progress 7 4%
Potential of innovation 2 1%
Organizational capital Values 2 1%
Brand 1 1%
Physical infrastructure 1 1%
Business model 1 1%
Resource Total 101 56 %
Institutional Industry legitimacy Uniting with others 48 27 %
Using positive industry 20 1%
media coverage
General political and Personal commentary 10 6 %
social landscape
Industry norms and European landscape 2 1%
rules
Institutional Total 80 44 %
Grand Total 181 100 %

In alignment with the initial press release and website content, the LinkedIn posts
by the company and its founders strongly emphasize establishing legitimacy through
non-financial and qualitative factors. The majority (56%) of posts use company-spe-
cific resource capital as the primary argument. Still, a significant portion (44%) high-
lights industry-specific institutional capital as the focal content. In fact, the most
prevalent focal content revolves around building industry legitimacy, focusing on
uniting with industry peers (constituting 27% of all posts) or showcasing positive
media coverage within the industry (11%, respectively). LinkedIn posts provide a
broad array of stories emphasizing institutional capital. One can see ‘uniting with
others’ demonstrations in posts where the company collaborates with industry or-
ganizations or participates in relevant events. Posts showcasing ‘positive industry
media coverage’ emphasize the successes in the quantum industry and related scien-
tific fields. The second most prominent narrative emphasizes human capital, partic-
ularly the expertise and experiences of key personnel (14%), followed closely by
narratives about the company vision (12%).

Interestingly, ten posts, making up 6% of the total, delve into broader societal and
political topics. In these posts, the CEO Himadri Majumdar shares his thoughts on

67



various current matters, spanning talent recognition, gender equality, scientific rigor,
social issues, cultural differences, immigration policies, and academic opportunities
(revisit previous example, Figure 11 on page 64). While these posts do not directly
tie to SemiQon, they can be seen to contribute to the company narrative by sharing
its values. Addressing social or political issues can help establish connections with
specific audiences and underscore the company’s commitment to particular princi-
ples. Connecting the company narrative to the broader societal context is an approach
not explored by previous literature.

It is intriguing to observe that, in contrast to the increasing focus on company-
specific resource capital on the webpage compared to the initial press release, a sim-
ilar trend is not evident in LinkedIn posts. At first glance, the shift in emphasis be-
tween highlighting resource or institutional capital appears random. However, upon
closer examination of the months marked with a peak focus on institutional capital,
which are labeled as 5 and 2 months ago in Table 10, a possible explanation emerges.
During these months, the company actively participated in numerous industry fo-
rums, generating valuable content to reshare. This suggests that the randomness in
emphasis might be influenced by external forces operating on their own schedules
rather than being driven by SemiQon’s internal strategy. External events provide
ample content for posting on social media, resulting in peaks whenever such oppor-
tunities arise. Again, to establish more well-founded conclusions regarding a shift in
the focal content of narratives, a more extended investigation is warranted.

Table 10: Split between posts emphasizing resource capital and institutional capital
on LinkedIn over time

Time published Estimated Resource capital Institutional capital To-
time range Count Share Count Share tal
7 months ago Feb 2 100 % 0 % 2
6 months ago Feb Mar 17 94 % 1 6% 18
5 months ago Mar  Apr 9 20 % 35 80% | 44
4 months ago Apr May 21 78 % 6 2% @ 27
3 months ago May  Jun 19 68 % 9 32% @ 28
2 months ago Jun Jul 6 29 % 15 1% 21
1 month ago Jul Aug 10 67 % 5 3% 15
<1 month ago Aug Sep 17 65 % 9 35% 26
Grand Total 101 56 % 80 44 % 181

While the primary focus of this study is the analysis of the narrative practices of
SemiQon, namely how and what narratives are used and shared, it is also worthwhile
to briefly explore the impact of these stories, as the responses received can influence
the type of stories told in the future. A preliminary examination of audience re-
sponses in the form of comments and likes on LinkedIn posts, reveals distinct pat-
terns. Generally, ‘liking’ emerges as the most frequent mode of engagement with the
company. Every post has garnered at least one ‘like,” with an average of 60 ‘likes’
per post. While the average number of comments per post stands at 4, almost half of
the posts have received no comments at all. While some posts may not have received
comments, they can still gain significant popularity through likes, as exemplified by
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Figure 13. Reposting as a category of engagement with SemiQon has been excluded
from the evaluation, as the overwhelming majority of reposts are initiated by the
company profile or the founders themselves.

SemiQon
Bl 1,247 followers
amo - ®

A small step towards scalability of quantum processors and a giant first step for
SemiQon! Our first prototype design has now moved from drawing board to
fabrication, within two months of our operation. We expect the first fab-out this
summer.

A few facts from this design and fab cycle:

Stepper mask containing 48x prototype spin-qubit QPUs (repeated 32x times
on wafer, 1536x devices)

10+ complex lithography steps

CryoCMOS devices, such as multiplexers and amplifiers in the same process

Follow us at SemiQon to learn more about our progress and journey!
#design #scalability #quantumcomputing #quantumtechnology
Janne Lehtinen Markku Kainlauri Jan Toivonen Mika Prunnila Himadri
Majumdar

Voima Ventures Lunar Ventures Tiny Supercomputer Investment Company
Amar Shah Charlie Songhurst Vishal Chatrath Mehdi Ghissassi

ECE0 152 9 reposts

Figure 13: LinkedIn post by SemiQon in April 2023 (SemiQon, 2023c)

Interestingly, a small number of posts have attracted most of the interaction
through likes and comments. This phenomenon aligns with the Pareto principle,
where 20% of the individual posts account for 80% of all comments. Upon closer
examination of the content within the top 20% of commented posts, one finds that
topics related to job changes, the company launch, and personal reflections are most
conducive to sparking discussion. In contrast, when it comes to ‘likes,’ the distribu-
tion is more evenly spread. Here, 20% of the posts contribute to only half of all the
likes. Zooming in on the content of the top 20% of liked posts, one notices two ad-
ditional categories that stand out—highlighting high-status network connections and
sharing company success stories. For further details, please refer to Table 11. This
implies that highlighting content likely to elicit congratulations, such as job advance-
ments and noteworthy achievements, along with sharing personal reflections, are the
categories that garner the highest levels of engagement.

69



Table 11: Top 20% of LinkedIn posts measured by engagement in form of likes or
comments

Description of content Number of Likes, aver- Comments,
posts age average

Job change 3 191 60
Company launch 7 142 27
Personal reflection 7 135 12
Success 5 111 5
Network connections 2 176 5
Company vision 1 41 4
Ecosystem building 6 68 3
Open jobs 1 89 2
Founder introduction 1 97 1
Grand Total 33 123 15

The enthusiasm expressed through likes, comments and reshares plays a crucial
role in LinkedIn’s algorithm. When posts receive higher engagement, they become
more visible and reach a broader network of LinkedIn users. Essentially, the more
people interact with a post, the more it gets promoted within the platform, leading to
increased visibility for both the post and the company it represents. This heightened
visibility can attract more engagement and further expand the company’s reach on
LinkedIn.

In conclusion, SemiQon actively leverages LinkedIn to generate interest in and
foster engagement with the company, mainly driven by the activity of the CEO. The
target audience includes potential investors, partners, customers, and public policy
professionals. Most posts (56%) on LinkedIn emphasize the unique qualities of Sem-
iQon, while a significant portion (44%) still focuses on establishing the legitimacy
of the broader quantum industry. Although there may be variations in this distribu-
tion from month to month, there is no observable declining trend in emphasizing
institutional capital. Audience engagement on LinkedIn predominantly involves ac-
tions such as liking and commenting, particularly on posts that offer congratulations
or share personal and insightful reflections.

5.4 Stakeholder information needs

The following insights have been extracted from semi-structured interviews with two
deep tech investors who have provided funding to SemiQon and two quantum re-
searchers who have evaluated SemiQon’s approach. The sections pertain to deep tech
investment and quantum research in general while also briefly discussing the Semi-
Qon opportunity. The chapter begins by examining investor expectations before ex-
ploring the perspectives of experts. In the conclusion, the findings are compared with
the reviewed literature.
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Investors

In early-stage deep tech investment, venture capital (VC) firms frequently engage in
outbound sourcing. This approach involves VCs actively seeking out opportunities
by following up on network referrals, attending industry events, and engaging with
academic and research institutions, sometimes even bringing forth the very notion of
a business to be developed. Their involvement in promising opportunities, particu-
larly in the earliest stages of venture creation, typically entails close collaboration
with the founding team to navigate the complexities of transforming a research con-
cept into a viable business. Discussions and idea refinement can span over a year or
longer. During this process, the VC does not expect a meticulously crafted business
plan presentation; instead, the opportunity is assessed based on insights gained pri-
marily through interaction with the founding team and the VC’s research into the
industry and the venture’s potential. Business plans assume a more significant role
when evaluating inbound opportunities, approaching additional investors, and in
later funding rounds when the business idea is generally more mature and compre-
hensively documented.

This process aptly mirrors how the idea for SemiQon initially took shape. It all
began with a network referral from a quantum computing company to a deep tech
VC, leading the VC to engage with the research group. This engagement sparked the
founding team at SemiQon to explore the potential of pursuing the opportunity. The
initial VC assisted in honing the business opportunity, a process outlined previously
in chapter 5.3.1. The second interviewed investor was similarly introduced to Semi-
Qon by the CEO of another company in quantum computing, underscoring the sig-
nificance of networks in industry development.

Investors recognize the inherent challenge of delving deeply into the intricacies
of the deep technologies they are exploring. Often lacking extensive technical exper-
tise, investors excel at assessing the technology more conceptually. Investors with
advanced technical expertise may turn to research papers and patents for evaluation,
while others leverage their networks of experts to validate critical components. In-
vestors primarily concentrate on the commercial and operational aspects, ensuring
the venture adds value to their investment. An essential consideration is the ambition
level of the founding team. Commitment to excel on a global scale and target large
enough markets are imperative for aligning with the investment objectives of the VC.
However, it raises concerns if the founding team primarily comprises scientific ex-
perts with limited commercial or entrepreneurial experience. Sustained VC involve-
ment often depends on the team’s willingness to embrace feedback, enhance their
skill sets, or address capability gaps.

This dynamic was also evident in the case of SemiQon. One of the investors, with
a Ph.D. in physics, conducted an in-depth review of the company’s previous re-
search, while the other investor engaged in more high-level discussions. Both were
drawn to the opportunity based on its commercial and operational potential, particu-
larly the scalability of SemiQon’s approach and the efficiency of its R&D process.
Trust in the founding team was reinforced through two primary means. First, through
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personal interactions that showcased the team’s passion for their cause, ambition to
develop world-class technology, and receptiveness to feedback. Second, it derived
from the team’s previous track record and extensive connections within the emerging
quantum computing industry, validated through consultations with expert networks.

VCs advocate early engagement with potential customers to truly understand cus-
tomer needs rather than relying on assumptions. Yet, in contrast to conventional tech-
nology start-ups, revenue expectations hold little sway in the early stages of deep
tech ventures. During pre-seed and seed funding rounds, the primary focus is as-
sessing the technology’s potential. The key goal is to validate the technology’s fea-
sibility and develop a minimum viable product. This approach enables deep tech
ventures to secure substantial funding without the necessity of generating revenue, a
challenge commonly faced by conventional tech start-ups. Furthermore, as deep tech
investments are inherently high-risk and typically require substantial and prolonged
investment, deep tech VCs focus on opportunities addressing sizable markets to en-
sure substantial returns upon success. Although the timeframe extends beyond con-
ventional tech investments, it typically spans the near future, roughly 10-15 years,
providing the fund’s eventual repayment.

The interviewed investors emphasized that in quantum computing, an exception-
ally high level of trust in market development is imperative due to the early stage of
technology. They are drawn to the investment opportunity by its potential for
ground-breaking success once the technology matures, with the optimistic expecta-
tion that the value will materialize during the lifetime of their respective investment
funds. One of the investors likened the allure of this opportunity to the prospect of a
computing revolution comparable to that of the ‘60s and “70s.

The interviewed investors, however, held contrasting perspectives on the role of
metaphors and analogies in enhancing the understanding of opportunities. While one
investor downplays their relevance in the early stages of innovation, the other em-
phasizes their role in facilitating comprehension. However, retrospective accounts
may not fully capture the genuine significance of analogies and metaphors in real-
world contexts.

Scientists

In scientific research, partnerships among research groups are common. Partnerships
offer various benefits, such as leveraging complementary expertise, resource shar-
ing, and access to critical data and samples. Collaboration is often local or regional
and evolves primarily through informal discussion among established connections.
International cooperation is more prevalent in more specialized research areas due to
the scarcity of relevant entities. Awareness of pertinent research entities, whether in
the public or private sector, often comes from industry events, through network re-
ferrals or publication references. Collaborative partnerships are formed when inde-
pendent accomplishment is not feasible or when they mutually benefit the involved
entities. Public research partnerships can lack formal agreements, but when partner-
ships expand to include private companies, the need for contracts arises, introducing
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complexity to the process. When unfamiliar with the individuals involved, assessing
other partners associated with the company proves valuable. Ventures benefit from
being connected with individuals whom the scientists already trust.

In quantum computing, most companies still originate from universities or re-
search institutions, and relationships with their academic origins typically remain
strong. Due to the niche approach of semiconducting qubit technology, the expert
community is small, consisting of a few hundred scientists worldwide. Knowledge
about relevant research groups is primarily tacit. Personal relationships play a pivotal
role in connecting with the right people, and new partnerships typically arise from
informal conversations rather than active solicitation. Historically, partnerships have
primarily been formed among public entities. However, there is a noticeable shift
towards increased collaborations between research institutions and private compa-
nies, as well as between private entities. A more diverse and expansive collaborative
landscape can be seen to signal a maturation of the quantum computing industry.

Scientists rely on conversation and published research to understand various ap-
proaches. Analogies, metaphors, and visual illustrations are crucial in improving
comprehension and are frequently employed in discussions and documentation. They
serve a dual purpose: enhancing understanding of the subject at hand and clarifying
what is not being discussed. Meanwhile, interest is mainly generated through con-
versation, while company presentations hold limited significance. Lastly, technical
due diligence is instrumental in evaluating prospects for joint development.

Highly ambitious, long-term projections in technology development risk credibil-
ity, as experts inherently know what is realistically achievable. One interviewed ex-
pert encapsulates this sentiment with the following quote: “I don’t care what anybody
says about themselves years in the future. It is too unpredictable anyway.” While
confidence in technology is crucial, overconfidence can backfire. Nonetheless, pro-
jections a few years into the future remain relevant, given prolonged development
times in deep tech. Similarly, while commercial projections hold limited relevance,
actual revenue generation solidifies a company’s credibility, indicating widespread
recognition of the approach’s value. The trust in a venture’s abilities is primarily
built on the founders’ previous achievements in scientific research. Strong cultural
alignment between entities further fosters trust. Ultimately, sustaining trust relies on
delivering promises and maintaining consistency.

For one of the interviewed scientists, partnering with SemiQon holds significant
advantages. It provides access to semiconducting processors, a technology beyond
the research group’s independent capabilities. In return, SemiQon gains access to
valuable test results. The collaboration between the two entities predates the estab-
lishment of SemiQon, and trust has been firmly established through past interaction.
This reduces the need for extensive documentation to aid understanding or to gener-
ate interest. As the interviewed researcher’s work does not depend on commercial-
scale qubit count, cubit development projections are of limited importance. Further-
more, geographical proximity enhances the effectiveness of collaboration.
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Similarly, the second interviewee emphasized that the establishment of coopera-
tion was rooted in mutual benefit. SemiQon’s high ambition and disruptive approach
served as compelling factors for the partnership. Trust in SemiQon’s capabilities and
the validity of its claims was built on the founding team’s previous achievements at
VTT. This trust further developed through discussions about the partnership’s con-
tent, revealing a strong cultural alignment between the two entities. In summary, the
collaboration emerged organically.

When comparing the interview findings with the reviewed literature, several obser-
vations come to light. Firstly, the results closely resonate with Aldrich and Fiol’s
(1994) emphasis on the pivotal role of the founder’s personal and interpersonal re-
sources in building trust for ventures. The interviews highlight how the most critical
factor for building trust is the engagement and discussions with the founding team
and their respective networks when assessing opportunities or considering partner-
ships. This alignment also corresponds with Lounsbury and Glynn’s (2001) concept
of narratives rooted in entrepreneurial capital, particularly when detailed substantia-
tions about the opportunity remain limited. All interviewees emphasized the found-
ers’ expertise, previous track record, and established networks as critical elements in
building trust in the team and the opportunity the company is pursuing.

Moreover, the interviews further support the notion developed by Doganova and
Eyquem-Renault (2009), highlighting how a business idea evolves through interac-
tions with its audience. This phenomenon becomes particularly evident in the earliest
stages of deep tech entrepreneurship when the founders engage with and secure in-
vestors. The narratives presented by the entrepreneurs, whether expressed in casual
conversation or crafted in structured business presentations, along with the ensuing
discussions, play a pivotal role in shaping the realities they convey. Similarly, Sem-
igon’s early engagement with the scientific community for technology validation is
integral to the business they are building.

However, contrary to the viewpoints advocated by Beckert (2021) and Doganova
and Eyquem-Renault (2009), the interviews emphasize that detailed projections, pro-
jective calculations, and well-documented materials have limited significance during
the early stages of deep tech investment and development. The findings underscore
how meticulously crafted financial or technological projections offer little utility in
the initial evaluation of the deep tech opportunity. These projections are often seen
as unrealistic or, at best, grounded in speculative guesswork. Scientists, in particular,
rely minimally on the cognitive tools typically employed in business when consider-
ing partnerships. The documentation scientists find impactful is primarily limited to
research publications or other scientific descriptions.

Lastly, while the investors held contrasting perspectives regarding the role of met-
aphors and analogies in enhancing the understanding of opportunities, the scientist,
in contrast, leaned towards using such tropes. Once again, it is essential to recognize
that retrospective accounts may only partially capture the genuine significance of
analogies and metaphors in real-world contexts. For a more precise assessment of
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the role and impact of analogies and metaphors in the initial phases of opportunity
or partnership evaluation, empirical field observations could have strengthened the
study. Additionally, increased reliability might be attained by incorporating a more
extensive set of interviews.
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6 Summary and discussion

This chapter begins with a summary of the findings in the case study while acknowl-
edging its limitations. It proceeds to explore the theoretical implications and con-
cludes by proposing avenues for further research.

6.1 Summary of findings

Previous research underscores the pivotal role of narratives as means entrepreneurs
employ to establish legitimacy and secure support for their ventures. The signifi-
cance of narratives becomes particularly evident when validated arguments are lack-
ing, a common scenario for start-ups in nascent industries. These ventures confront
additional challenges from competing approaches and the absence or limited pres-
ence of shared meanings and existing market structures (Hilkamo & Granqvist,
2022). In the context of deep tech, uncertainty is compounded by factors such as high
complexity and technology risk, the need for large upfront and long-term invest-
ments and uncertain commercial applications.

Through a case study in quantum computing, this study has explored how entre-
preneurial narratives can advocate for and guide a new deep tech venture in a nascent
industry. The analysis highlights three primary ways in which narratives can help
new ventures accomplish this objective, as discussed below:

Accessibility through analogies and metaphors

As observed in the case study, only a few people possess the deep expertise required
to truly understand and evaluate the feasibility of approaches within quantum com-
puting. The examination of the intended and actual narrative yields evidence that the
use of analogies, metaphors, and illustrations plays a crucial role in enhancing the
accessibility of deep technology. Interviews with the founders highlight that creating
clarifying comparisons is a skill deep tech entrepreneurs must cultivate, particularly
during the initial stages of industry formation when shared understandings are lim-
ited. The evolution of the SemiQon business model presentation serves as a practical
example showcasing the increasing significance of analogies in educating the audi-
ence about the industry, facilitating meaningful comparisons between different ap-
proaches to quantum computing, and clarifying the commercial opportunity. While
investor interviews provided conflicting evidence regarding the role of analogies and
metaphors, interviews with industry experts similarly proved how scientists benefit
from analogies and illustrations, particularly when trying to comprehend different
technological approaches.

Confidence through suggestion and identification

The SemiQon narrative implies that the company will become the Intel of quantum
computing. Yet the lack of validation in the early stages of technology and market
development underscores the crucial role of suggestions and connections in fostering
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trust and support. The analysis of public company documentation reveals that these
suggestions are founded in both venture-specific, resource capital highlighting the
distinctiveness of SemiQon and industry-level institutional capital emphasizing the
ventures alignment with organizational norms and beliefs in quantum computing.
The prevalence of narratives centered around institutional capital highlights how
SemiQon operates in an emerging industry striving to establish legitimacy. The ini-
tial press release reveals a substantial reliance on institutional capital, constituting
41% of the word count. Similarly, despite month-over-month fluctuations, the pro-
portion of LinkedIn posts highlighting institutional capital remains significant, aver-
aging 44%. To build legitimacy for the company mission, SemiQon also must con-
vince the audience of the appropriateness of the broader quantum computing indus-
try.

Yet, interviews with both founders and key external stakeholders reveal that trust
in the opportunity and the team’s capabilities is not primarily shaped by documented
elements closely tied to the entrepreneurs’ narrative efforts. While the founders ini-
tially relied on PowerPoint and Excel as their main tools to articulate, structure and
document their exploratory efforts, the documents created to outline the company's
overarching narrative had limited significance in establishing legitimacy and garner-
ing support. On the contrary, trust relied predominantly on the entrepreneurs’ past
track record, dialogue with stakeholders and established networks. Investors validate
these credentials through their own, advisory networks. For domain experts, the eval-
uation is more direct, relying on personal experience and expertise. These findings
underscore the significance of personal relationships and affiliations with other
prominent scientists in reaching, attracting, and building trust within the scientific
community. These insights imply that founders cannot establish credibility solely
through narrative means. Venturing into deep tech hinges on past actions and well-
established networks

However, this study still maintains that crafting the company narrative in well-
established formats that align with audience expectations and normative frameworks
is a crucial step for founders. While the business plan or technology roadmap may
not be the primary instruments for building trust, the coherent narrative they have
helped to build supports the founders in articulating the story or relevant elements of
it in more casual conversation.

Direction through expectations

While scholars like Beckert (2021) and Doganova and Eyquem-Renault (2009) ar-
gue that detailed projections are vital for generating interest and support, the analysis
of SemiQon’s intended and actual narrative, along with an examination of the infor-
mation needs of key stakeholders, reveals that the value of expectations does not
depend on detailed forecasts and meticulous financial modeling. Conversely, inter-
views with the founders and investors assert that detailed calculations should be cau-
tiously approached, given the inherent uncertainty in the early stages of deep tech
development. The absence of revenue projections in the initial iterations of the
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SemiQon business plan, coupled with investors expressing a preference for forming
opinions through discussions and individual research, suggests that deep tech inves-
tors are comfortable with uncertainty and open to exploration, especially in the ear-
liest stages of venture-building. The expert audience takes an even more pragmatic
stance, prioritizing present realities over speculative forecasts. In summary, the ear-
lier the stage in technology development and the higher the audience expertise, the
less crucial the role of detailed, long-term projections is in attracting interest and
support.

Nevertheless, setting expectations remains a foundational and constitutive ele-
ment in SemiQon operations. The primary role of expectations is to guide internal
activities and offer insights to external audiences on how the vision will be achieved.
For instance, expectations guide the planning of timely fabrication runs and deter-
mine the timing of interactions with potential customers. While projecting confi-
dence in their technology is crucial, this confidence is independent of setting detailed
future projections. The scientist-entrepreneurs, however, acknowledge the im-
portance of outlining commercial milestones and underscore a growing need for
more specific expectations as more becomes known about the opportunity.

6.2 Limitations

Through a case study of SemiQon, this thesis offers valuable insights on the role and
utilization of narratives in the context of early stage venturing in deep tech. However,
the distinctiveness of a case study may pose challenges when attempting to extrapo-
late the results to different situations or settings. While SemiQon exemplifies char-
acteristics typical to deep tech ventures—a scientific spin-off, extended development
timelines, and uncertainty about technological and commercial applications—it may
not fully represent the diverse landscape of such ventures. Nevertheless, this case
study enriches theoretical knowledge with practical application and context.

Furthermore, the categorizations applied in analyzing the central content of nar-
ratives heavily rely on the researcher’s interpretations, potentially limiting objectiv-
ity. The involvement of multiple researchers could bolster the reliability of these
categorizations. The study also recognizes that the qualitative insights rely on a lim-
ited number of interviews, often based on retrospective accounts. Additional inter-
views, especially with investors and research group representatives, could have
yielded more nuanced results. Similarly, supplementing the study with field obser-
vations could mitigate the bias inherent in retrospective accounts. Lastly, to validate
the results, it is suggested to replicate the method in another case study in quantum
computing or within a different field of deep tech.

6.3 Theoretical implications

This case study empirically validates the assertion that narratives play a pivotal role
in garnering attention and fostering support during the initial phases of venturing in
an emerging market category, especially when external validation is limited and
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shared meanings, as well as market structures, are sparse. The study aligns with the
insights of Lounsbury and Glynn (2001), demonstrating the construction of narra-
tives based on entrepreneurial capital to build legitimacy and attract support. Fur-
thermore, the findings support extending the categorization of institutional capital
developed by Lounsbury and Glynn (2001) to include the broader societal and polit-
ical environment. The narratives employed by SemiQon demonstrates that adeptly
incorporating the broader operational landscape into the company’s narrative can
attract attention and garner support. The company employs arguments emphasizing
global rivalry, safety considerations, and the necessity for technological sovereignty
to bolster backing for its initiative. This translates into SemiQon increasingly em-
phasizing its European identity and geopolitical relevance. Another illustrative ex-
ample involves the CEO’s corporate activism on LinkedIn. Addressing current issues
ranging from scientific rigor to immigration policies reflects an extension of the com-
pany’s values. These posts contribute to heightened visibility, discussion, and, con-
sequently, increased support for the company.

In contrast, the findings challenge the emphasis on detailed future projections as
the focal content of narratives in early venturing, opposing the stance of expectation-
oriented scholars like Beckert (2021) and Doganova and Eyquem-Renault (2009).
Nevertheless, setting expectations remains a foundational and constitutive element
in early venturing. These guide internal activities and offer insights to external audi-
ences on how the vision will be achieved. As more information becomes available
about the opportunity, the demand for details in expectations grows, encompassing
aspects such as more concrete commercial projections.

Hence, the study concludes that the model presented in Figure 5 (p. 35) offers a
robust framework for examining entrepreneurial narratives in the context of deep
tech ventures. The model has, however, been updated to include the extension of the
new subcategory labeled Political and societal relevance under institutional capital,
as illustrated in Figure 14.
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Figure 14: Model for how entrepreneurial narratives develop over time

Originally based on the model for cultural entrepreneurship developed by Lounsbury and Glynn
(2001, p. 547)

6.4 Implications for future research

Future research on deep tech venturing and emerging industries has the potential to
offer crucial insights for nascent ventures regarding efficient capital and customer
acquisition strategies. The findings in this study calls for more attention to exploring
how entrepreneurial narratives related to the broader societal and political can attract
attention and garner support. Recognizing how societal and political dynamics shape
public perception can be relevant for devising effective communication and public
engagement strategies, as demonstrated in the SemiQon case. The extension of en-
trepreneurial capital in the cultural entrepreneurship model developed by Lounsbury
and Glynn (2001) suggests opportunities for future research to enhance the general-
izability, practical applicability, and comparative understanding of this concept
across various settings.

Second, given the somewhat contradicting evidence regarding the role of analo-
gies, metaphors, and visualizations in improving understanding and facilitating sup-
port for the venture, this study suggests field observations as an avenue for further
exploration. Field observations can enrich the understanding of how linguistic and
visual elements foster comprehension and garner support for complex deep tech con-
cepts and opportunities, reducing the bias of retrospective accounts.
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Finally, the study encourages additional exploration into the role and relevance
of ad hoc and informal company narratives, whether in verbal or written form or
expressed through activities such as product/service demonstrations for establishing
legitimacy and support for ventures (revisit Table 3: Modes for sharing entrepreneur-
ial narratives, p. 13). While this study reveals evidence questioning the significance
of detailed documentation and projections, it does not find support for the idea that
other forms of planned documentation or digital tools as suggested by Latifi et al.
(2023) would substitute for them. On the contrary, the findings indicate that more
informal dialogue with the entrepreneurs and relevant networks, combined with in-
dependent research, are critical elements in building trust in the founding team and
the opportunity. This underscores the importance of entrepreneurship as a constitu-
tive process, emphasizing how dialogue and networks play a pivotal role in shaping
the legitimacy and support of ventures during their early stages.
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7 Conclusions

Science-based, cutting-edge innovation will likely play an instrumental role in tack-
ling many of the most pressing challenges of the 21st century. Such advancements
are considered critical across various domains, such as developing carbon-negative
technologies, ensuring global food security, and creating sustainable urban ecosys-
tems. Considering the formidable dedication and perseverance required to acquire
deep, scientific domain expertise it becomes evident that this undertaking may limit
an expert’s attention to their chosen domain and its corresponding community of
peers. The intense focus can result in a noticeable disparity between the skills re-
quired for rigorous scientific expertise and those essential for success in the business
sphere.

Consequently, it becomes imperative to establish robust support systems to facil-
itate the success of science-based ventures. This mandate extends beyond public and
private financial support for investment-heavy, lengthy, and uncertain deep tech de-
velopment. It also entails establishing structures that empowers scientist-entrepre-
neurs to develop the essential commercial acumen needed to express their ideas and
opportunities effectively. Furthermore, considering the pivotal role networks play in
attracting funding and support, as demonstrated by the findings of this case study,
the support should also include fostering relationship and network building.

In conclusion, this thesis not only contributes to academic knowledge on the role
and use of narratives in strategy and entrepreneurship, but also provides valuable
practical insights into effective science communication and public engagement strat-
egies for deep tech entrepreneurs. It shows how ventures can build narratives around
their stocks of entrepreneurial capital to foster interest, comprehension, and support
when shared meanings and established market structures are limited, and external
validation for their technology is still lacking. The study underscores the significance
of narratives as an essential tool in the entrepreneur’s toolkit for navigating the chal-
lenges inherent in deep tech venturing.
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