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Deeptech startups focus on solving fundamental scientific and engineering problems, but
they often have difficulties with commercializing their technology due to their lack of
resources, novelty of their technology and lack of market access. Because of these
challenges, deeptech startups often collaborate with large corporations, which can provide
them with the resources they lack. However, these asymmetric partnerships have their own
problems with cultural differences, intellectual property risks and strategic misalignment
which can make it difficult for them to succeed.

This thesis addresses this challenge by developing a practical framework to support deeptech
startups in managing collaborations with industrial corporations. It uses an in-depth
qualitative case study of a Finnish startup specializing in digital twin technology, aiming to
identify strategic activities, critical uncertainties, and methods for defining successful
outcomes.

The results validate a five-phase collaboration framework and provide context-specific
insight. A phased collaboration model is found to be key activity for lowering risk for the
corporate partner. Trusted intermediaries, particularly academic networks, are essential for
initial contacts and credibility. The success of an early-stage startup is defined as much by
intangible benefits, such as validation and learning, as by tangible metrics. Measurable KPIs
related to business value are essential to demonstrate impact. The study offers practical
guidance for startups operating similar collaborative environments.
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Syviteknologiastartupit keskittyvét ratkaisemaan perustavanlaatuisia tieteellisid ja teknisid
ongelmia, mutta niiden kaupallistaminen on haastavaa muun muassa rajallisten resurssien,
teknologian uutuuden ja markkinoillepddsyn vaikeuden vuoksi. Ndiden haasteiden vuoksi
syviteknologiastartupit tekevit usein yhteistyOtd suurten yritysten kanssa, jotka voivat
tarjota niille puuttuvia resursseja. Néilld epdsymmetrisilli kumppanuuksilla on kuitenkin
omat haasteensa esimerkiksi yritysten kulttuurisissa eroissa seké strategisissa tavoitteissa.

Tadmai diplomity0 vastaa tdhén haasteeseen kehittamélld kdytannollisen viitekehyksen, joka
tukee syviteknologiastartupin yhteistyon suunnittelua ja johtamista suurten yritysten kanssa.
Tutkimus toteutettiin laadullisena tapaustutkimuksena suomalaisesta digitaalisten kaksosten
teknologiaan keskittyvistd startupista. Tavoitteena oli tunnistaa keskeiset strategiset
toimenpiteet, kriittisimmat yhteistyohon liittyvit epdvarmuustekijit sekd tavat maaritelld ja
mitata yhteistyon onnistumista.

Ty6n tulokset vahvistivat viisivaiheisen teoreettisen viitekehyksen toimivaksi malliksi
startup-yritysyhteistyon ohjaamiseen ja toivat liséksi esiin kontekstisidonnaisia havaintoja
yhteistyon toteutuksesta. Vaiheittaisen yhteistydmallin havaittiin olevan keskeinen keino
pienentdd yrityskumppanin yhteistyon riskejd. Luotettavat yhdyshenkilot ja etenkin
akateemiset verkostot olivat tdrkeitd kontaktien luomisessa sekd luottamuksen
rakentamisessa. Varhaisvaiheen startup-yrityksen menestynyt yhteistyd maédritellddn
ensisijaisesti aineettomilla hyddyilld, mutta selkeiden ja liiketoiminnan arvoa osoittavien
KPI-mittareiden méairittely on olennaista yhteistyon vaikuttavuuden todentamiseksi.
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1 Introduction

1.1 Background

Startups play a significant role in society by creating new innovations that enable
technological advancement and economic growth. Characterized by agility, startups are
often seen as engines of disruptive innovation, and they have already significantly changed
many industries and their business practices. Despite their great innovation potential,
startups usually operate with very small resources, which makes commercializing their
products and scaling their operations very challenging (Christensen et al 2015; Usman &
Vanhabeke 2017). Among the diverse landscape of startups, deeptech startups focus on
solving fundamental scientific and engineering problems. These businesses are typically
based on advanced technologies like artificial intelligence, robotics, quantum computing and
biotech. Interest in these technologies has increased dramatically because they are also being
used to try to solve some of the largest issues facing society, such as industrial automation,

clean energy, and climate change (Siota & Prats 2021).

To overcome these challenges, startups increasingly engage in collaborations with
established corporations. These partnerships can offer startups access to critical resources
such as funding, knowledge and access to customer networks. These collaborations can
improve the innovation performance of both parties involved in. By collaborating with
startups, large companies can quickly gain access to new technology, change their culture,
acquire talent and speed up their innovation processes. Consequently, large companies have
begun to wake up to the fact that innovations created by startups are shaping their industries
and startups should be seen as potential partners. Established companies are eager to invest
in potential startups, but collaboration can take many different forms beyond traditional
venture capital investment. The collaboration can for example be a networking event or a
hachathon for early-stage startups and more mature startup companies can act as technology
suppliers or strategic partners for larger companies (Corvello et al. 2023; Guttmann & Lang

2022).

Corporate-startup collaboration offers many opportunities, but it also comes with several

difficulties. Differences in risk tolerance, strategies, decision-making speed, and culture can
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all lead to conflict. Asymmetric partnerships like these can put startups at risk for a number
of issues, like losing their intellectual property or becoming dependent on just one investor
customer. It is therefore important that these partnerships are managed strategically so that

they can enable sustainable growth (Chappert et al. 2024).

The focal company in this study is a deeptech startup from a Finnish university. The
company was founded about a year ago and focuses on digital twin technology for heavy
manufacturing equipment and machinery. As a young company, it is actively looking for
clients and industrial partners, especially from Finnish heavy machinery companies. The
company has recognized the need to develop strategic capabilities for managing these

collaborations and this need has led to the commissioning of this master’s thesis project.

1.2 Objectives and scope

This thesis aims to develop a practical, evidence-based framework that will support the case
company of the study and similar startup companies in managing collaborations with large
industrial corporations. The focus of the thesis is specifically on the strategic measures
startups can take to manage the uncertainties arising from collaboration and how startups
should define and measure the success of their collaboration with corporations. To achieve

these objectives, this study aims to answer the following three research questions:

RQ1: “What are the strategic activities for a deeptech startup to collaborate with industrial

corporations?”’

This question aims to explore the strategic decision-making of startups and how
collaborations should be managed. In this study, strategic activities refer to practical
measures that a deeptech startup can take to initiate collaboration with industrial

corporations while maintaining alignment with its long-term strategic vision.

RQ2: “What are the most critical uncertainties that startups face when collaborating with

corporations, and how they manage them?”

Research question 2 explores the risks, tensions, and uncertainties that arise in asymmetric

partnerships, and the strategies startups use to address them.

RQ3: “How should startups define and measure the success of corporate collaborations?”
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Finaly, the research question 3 investigates how startups assess outcomes from collaboration

and what metrics can be used to evaluate performance and success.

The study draws on a number of related scientific fields, such as innovation management,
strategic management, and corporate-startup collaboration. Theories of strategic
management offer frameworks and tools for decision-making, allocating resources, and
building capabilities under uncertainty. Theories of innovation management provide insight
into the study on how startups can leverage external resources, such as corporate partners,
to accelerate product development and market access. Finally, the literature on startup-
corporate collaboration and asymmetric partnerships gives insight on the dynamics, risks,
and success factors that shape collaboration between startups and established corporations.
Together, these perspectives form a comprehensive foundation for analyzing and improving
the collaboration practices a of the focal company. Figure 1 summarizes the themes of the

thesis.

. Management

! Strategic management v

Innovation management

Startup-Corporate
Collaboration

Figure 1. The research positioning.

In this work, startup-corporate collaboration refers to a structured form of relationship that
is distinct from both hierarchical control and open market transactions. Unlike a hierarchy,
the startup and corporation usually remain legally independent entities, and unlike a market

exchange, collaboration involves more than the simple trade of goods or services. It also
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includes coordinated interactions that often span knowledge span, joint innovation and
complimentary resources (Corvello et al. 2023). This study focuses on collaboration between
startups and larger companies from the startup company's perspective. In addition, startup
companies focus especially on university-based spin-off startups that utilize advanced
technology. The empirical focus of the study is limited to collaborations in the context of
heavy machinery and heavy manufacturing industries. In addition, startup collaboration
focuses on joint development projects. While the findings are based on the specific focal
company, the outcomes are expected to be relevant to other early-stage technology startups
operating in similar industrial environment. The empirical part of the study includes the
design of the framework, but not the implementation and testing of the framework in

practice.

1.3 Methods and data

The research adopts a qualitative in-depth case study approach to develop a framework that
will help the focal company of the work to better implement collaborative initiatives with
industrial corporations. In the theoretical part of the thesis, a literature review is conducted
on the central topics of the work. Based on the literature review, a theoretical framework for
corporate-startup collaboration is formed, and in the empirical part of the work, this
framework is validated and further developed to meet the focal company's own needs. The
sources used in the literature review are relevant academic literature, industry reports, white
papers and case studies. Literature searches were conducted using the LUT-Primo service,
as well as the Scopus, Web of Science and Google Scholar databases. The most significant
search terms were combinations of keywords such as corporate-startup collaboration, open
innovation, innovation partnerships, startup strategy, co-creation, and collaboration
models. These search terms were used to find relevant academic articles and empirical
studies that examine the dynamics, challenges, and success factors of collaborations between

established corporations and startups.

The most relevant empirical data for the thesis was collected through semi-structured
interviews with key stakeholders from the focal company. In addition to interviews,

empirical data was supplemented by analyzing documents from old collaboration initiatives
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and making observations from meetings at the focal company. The methods of the empirical

part of the work are described in more detail in Chapter 3.

1.4 Structure of the thesis

The structure of the thesis is presented in the Table 1. The thesis begins with an introductory

chapter that presents the background of the work. After this, the literature review chapter

establishes a theoretical framework for startup-corporate collaboration. This is followed by

the empirical part of the thesis, where the theoretical framework is validated and improved

based on observations from the focal company. In the final chapter of the thesis, the results

are summarized, and the research questions are answered.

Table 1. Structure of the thesis

m Description / Main Content

1. Introduction

2. Literature review

3. Methods

4. Results

5. Discussion

6. Conclusions

Presents the research background, objectives, and
research questions. Outlines the scope of the thesis.

Reviews the relevant literature on strategic
management of startups and startup—corporate
collaboration. Synthesizes prior frameworks and
theoretical foundations to the five-phase theoretical
framework.

Describes the qualitative research design, including
data collection methods and the in-depth case study
approach.

Presents the empirical findings from the case study,
structured according to the five phases of the
theoretical framework.

Interprets the results in light of the theoretical
framework and prior research. Discusses emergent
themes not captured in the original framework and
presents practical implications for startups engaging
in corporate collaborations.

Summarizes the key findings and provides answers to
the research questions.
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2 Literature review

2.1 Characteristics of Deeptech startup

Term “Startup” is very common in business and academia, and it is often linked to words
like entrepreneurial, innovative, and disruptive but it is difficult to find a single clear
definition to it (Cockayne 2019). One common definition is that startup is a temporary
organization designed to search for a repeatable and scalable business model under
conditions of extreme uncertainty (Blank 2010). Startups typically are characterized by their
growth-orientation and ambition but are often constrained by their limited resources.
(Giardino et al. 2014). In practice, startups often use the “Lean startup” method to reduce
risks through iterative experimentation and customer feedback rather than doing a lot of

planning ahead of time (Blank 2013).

Deeptech startups have emerged as their own category within the broader startup
community. While traditional start-ups usually build their business on existing technology,
Deeptech startups build their ventures more complex and cutting-edge technologies that
solve fundamental problems across the industries (Halecker & Dotzel 2023). Common
technologies mentioned in connection with deeptech startups are for example artificial
intelligence (Al), advanced materials, quantum computing, robotics and biotechnology

(Siota & Prats 2021).

The nature of the innovation process is one key difference between normal startups and
deeptechs. Deeptech startups typically require longer, or sequential development cycles
compared to traditional startups, which often use faster iterative development cycles to
quickly adapt to user feedback. (Dealroom 2021). Because the lengthy product development
phase requires specialized knowledge, infrastructure, and skills, deeptech startups require
more funding in the early stages of their operations. As a result, deeptech startups business
operations are often hard to replicate or replace, and if they are successful in developing new
products, they have the potential to significantly change existing markets and industries

(Schuh et al. 2022).
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Deeptech startups have often also originated as spin-offs from projects at universities or
other research organizations (Halecker & Dotzel 2023). This means that often the founders
of these companies consist of individuals who previously worked in academic organizations,
with a high level of education, and a large proportion often have a doctorate degree. As a
result, the founders generally possess greater scientific knowledge and research knowledge,
and they are more likely to have state of the art technological knowledge. However, they
tend to have greater gaps in managerial, commercial, and industry-specific knowledge
compared to other small enterprises. Many times, startups with academic roots establish
alliances and partnerships to close knowledge gaps, particularly in areas where their existing
competencies are limited (Colombo & Piva 2008). University spin-offs also tend to keep
close relationships with the research environment they originated from. Most of the time, the
university provides labs, equipment, and tech resources, which are often very important for
the spin-offs that are resource constrained (Mathisen & Rasmussen 2019). The importance
of the relationship with parent organization usually decreases over time as more commercial

expertise is needed (Bathelt et al. 2010).

Like all new companies, deeptech startups also involve a lot of risk and uncertainty. Since
deeptech startups innovations are often dependent on completely new ideas that have not
been validated or tested beforehand, there is a significant risk associated with their
technological feasibility. Deeptech startups also typically encounter very high market
uncertainty as their technologies often ahead of current market demand or understanding. As
aresult, entrepreneurs and investors have no certainty that the market is ready to adopt them
(Schuh et al. 2022). Due to the scientific complexity and often immature nature of their
technologies, deeptech startups are often misunderstood or undervalued by traditional
investors, which can make it difficult for them to get funding (Dionisio et al. 2023). In
addition, there is a risk that established companies fear the change brought about by new
technology and therefore try to slow down or even prevent the development of new

technologies from entering the mainstream (Harlé et al. 2017).

2.2 Strategic decision-making in startups

Strategic decision-making in startups differs from that in established corporations due to the

inherent characteristics of startups. Startups operate with less resources, in rapidly evolving
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environment with high uncertainty that makes long-term planning more difficult. It is often
said that only larger companies need a strategy to manage their complex operations, but there
is also a lot of research showing that the failure of startups is often due to a lack of a clear

business strategy (Cantamessa et al. 2018; Drzewiecki 2023).

Traditional strategic planning models, which typically involve a structured process of setting
long- or medium-term goals, analyzing the company's internal and external environments,
and then creating specific plans to achieve these goals, are challenged by these startup
characteristics (Drzewiecki 2023). Therefore, startups usually use less formal planning what
some scholars refer to as strategic thinking. In order to implement strategic thinking in a
startup, the founders must have a clear vision of the direction they wish to take the company
and the discipline to stay on that path. A typical issue for startups is "strategic drift," which
happens when a company pursues new opportunities that take it away from its primary

purpose (Mazzarol 2005).

The literature has also presented some frameworks to guide decision-making in startup
companies. Eric Ries (2011) developed the Lean Startup method, which is one of the most
popular frameworks. It emphasizes quick testing by using validated learning and iterative
product development, and it responds quickly to feedback about the product. This approach
can work for a lot of digital startups, but it doesn't always work for deeptech startups. This
is because their technology and products can be highly complex, so they often need longer
development cycles (Schuh et al. 2022). Collis (2016), on the other hand proposed the idea
of a “lean strategy” that addresses this need by requiring a strategic framework that is both
flexible and consistent. According to Collis, startups should be open to trying new things
and learning from their mistakes, but they should do so with a clear understanding of what
their competitive advantage is and what their long-term goals are. Lean strategy says that
new businesses should clearly define what their business is and what they should not do.
Then they can coordinate their actions, set priorities for their resources, and measure their
progress without becoming too strict or too specific. The process for making decisions with

the lean strategy is shown in Figure 2.
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Figure 2. The Lean strategy process (Collis 2016).

Some authors argue that entrepreneurial spirit and innovation are more important in startups
than formal planning. For instance, Schramm (2018) is skeptical that formal planning is
helpful in the early stages of a new business. He thinks that the main goal of a new business
should be to make a new product and sell it. After that, they should learn by doing. Shah et
al. (2018) also emphasize that startups should focus on doing things and testing ideas rather
than making long-term plans. According to them, the most important thing for startups is to
build momentum and try to maintain it. They argue that the true strategic behavior of startups
is often only evident through active participation in the market, rather than through pre-

defined plans.

A startup's strategic priority may also change as it goes through its lifecycle, from pre-startup
and survival to growth and maturity (Mazzarol 2005). At first, startups might focus on
finding a product-market fit by trying things out (Drzewiecki 2023). As startups become
more mature, their focus often shifts from product development to scaling their operations.
This change often needs funding and partnerships from outside the company (Slavik et al.
2022). However, rapid growth can force managers to adopt more formal strategic
management methods, as the operations get more complicated and harder to manage with
just the founder’s vision (Mazzarol 2005). Startups must also be able to pivot and make
fundamental changes to their business idea or strategy based on market feedback (Slavik et

al. 2022).

A key factor that affects startups strategic management is the lack of resources, such as
money, talent, and access to distribution channels (Collis 2016; Spender et al. 2017).
Because of this, startups need to utilize and acquire resources efficiently in their business
operations and decision-making. This requires being creative when faced with challenges,

like using the founder's personal connections and social capital to get resources. This process
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is often not straightforward, and it involves using networks of family and friends, as well as
more formal sources like angel investors, venture capital (VC), and corporate venture capital
(CVC). The sequence in which resources are gathered in can also have an impact on a
business's ability to innovate. The initial decision regarding "who to approach first" not only
influences access to subsequent resource providers but also impacts the way in which
resources are combined and utilized. Because resources are interdependent, decisions made
early in resource acquisition can limit a startup’s later options. At the same time, these kinds
of limitations can make entrepreneurs try out different combinations, which can lead to new

business models and creative ways to utilize already existing resources (Zahra 2021).

2.3 Motives for corporate-startup collaboration

Collaboration together between startups and corporations is becoming increasingly
recognized as an effective strategy to boost innovation and make businesses more
competitive. Although these partnerships are often characterized by resource asymmetry and
cultural differences, mutual benefits serve as strong motivators for both parties (Gutmann &

Lang 2022).

From the corporate point of view, one of the main reasons to work with startups is to get
access to new technologies and ideas that the startups might have. As industries undergo
different transformations, corporations seek to get access startups agility and technological
capabilities to explore new business models and respond more rapidly to market changes
(Weiblen & Chesbrough 2015). Collaborating with startups allows corporations to
experiment with new ideas with smaller risk. Corporations can also accelerate their product
development cycles and change their organizational culture through exposure to
entrepreneurial mindsets. Trough accelerator and venture programs corporations can also
scout different innovations and try to integrate them into their existing R&D pipelines

(Kohler 2016; Ching & Caetano 2021).

Startups, in turn, are driven by a need to access critical resources that enable growth and
scalability, and they can obtain these resources through collaboration with corporations. In
collaboration, startups are usually interested in access to financial resources, mentoring,
networks and market validation offered by corporations (Banka et al. 2025). Access to

technological capabilities is also a key driver for startups seeking collaborative partnerships.
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Startups often possess specialized knowledge, but they frequently face challenges in further
developing or scaling their technologies independently. This makes potential collaborators
particularly appealing if they provide deep technological resources (Simon et al. 2019).
Recently established startups often also lack organisational routines and mentoring and
organisational support from corporate top management is an important asset offered by
corporations in collaboration with startups (Simon et al. 2019). Partnerships with reputable
corporations can also enhance a startup’s credibility and making it easier to attract customers
and build trust in their offerings. Startups often lack reputation and market access and beyond
acting as mentors or investors, corporate partners can also serve as early adopters or
customers, helping startups create and validate markets for their products (Usman &

Vanhaverbeke 2017).

A startup's motives for collaboration also develop depending on what stage the startup is in
its life cycle and motives reflect their current strategic priorities and resource needs. Figure
3 shows the different stages and their associated targets. In the first seed phase collaborations
are primarily driven by the need to validate technical feasibility and assess the economic
viability of the business concept. As the company enters the startup phase, it focuses on
making a market strategy and finding the first commercial uses for its technology. To do
this, it often looks for partners who can help it reach customers or learn more about the
industry. In the emerging growth phase, the motives for collaboration shift toward growth,
as startups try to grow their businesses and build credibility by working with established
companies. Throughout these stages, the primary objectives of collaboration transition from
learning and validation to scaling, market access, and strategic positioning (Schuh &

Studerus 2023).

Seed Startup Emerging Growth Bridging

Development of sales
concept
Development of
marketing concept
Product development
Production planning
Sales development

Prototype development
Business plan
development

Finding target markets
Finding suitable company
form

Production expansion
Sales expansion
Intensification of
marketing activities
Adaptation of
organizational structures

Optimization of existing
structures

Process standardization
Internationalization
Product variations
Product innovations

Figure 3. Collaboration targets of startups in different life cycle phases (Schuh & Studerus 2023)
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2.4 Forms of collaboration

An increasing number of corporations are now establishing dedicated initiatives to actively
foster and manage partnerships with startups. These initiatives that are often labelled as
innovation labs, incubators or other similar formats have become very common in recent
years. The main goal of any partnership between a startup and a corporation, regardless of
what form it takes, is usually to help the business grow and give it a competitive advantage
over its competitors. These partnerships, on the other hand, need to take into account the
differences between the two groups. Startups are usually more flexible and willing to take
risks, while corporations may be conservative and stick to a conventional way of doing
things. These differences can be addressed or adapted to, depending on the specific
collaboration model chosen. Collaboration generally means a wide range of activities that
involve different levels and types of interaction between startups and established companies
(Ching & Caetano 2021). The literature presents various forms of collaboration between
corporations and startups, emphasizing that these partnerships are essential for the
exploration of new knowledge and ideas, as well as for improving innovation performance,

particularly in periods of disruption (Riikkinen & Pihlajamaa 2022).

Weiblen and Chesbrough (2015) present a fundamental model that categorizes corporate-
startup interactions based on two criteria: the direction of innovation flow (either outside-in
or inside-out) and the presence of equity investment. This results in four distinct
collaboration models: (1) Corporate Venturing (outside-in with equity), (2) Corporate
Incubation (inside-out with equity), (3) Startup Programs (outside-in without equity), and
(4) Platforms and Startup Programs (inside-out without equity). This framework emphasizes
how innovation and resources are exchanged across organizational boundaries and
underscores the strategic intent behind each configuration. Steiber et al. (2021) later
validated and expanded this framework by adding four more models to this typology. The
four models they added were: Corporate Acquisition (Outside-in with equity), Internal
Accelerator (Inside-out with equity) and Co-creation and Co-location (Outside-in without

equity). Table 2 presents the mentioned collaboration models and briefly describes them.



Table 2. Different collaboration models (Steiber et al. 2021).

Model

Direction of

Innovation Flow

Equity
Involment

Description

Corporate
venturing

Ouside-in

Yes

Use of corporate VC arm
toivestin starups of
potential interest

Acquisition

Ouside-in

Yes

Purchase of a startup,
which has desired
technology or expertise

Programs

Quside-in

Yes

The large firm supports
the development of
stratup companies to
promote existing
corporate innovations

Co-creation

Ouside-in

No

Direct collaboration with
startups and other
external partners to
develop and market
innovations

Co-location

Quside-in

Mo

Inviting startup
companies to locate onor
near the large firm's
premises, thereby
creating opportunities for
serendipity innovation
and synergy

Corporate
incubation

Inside-out

Yes

Programs which are ment
to develop internal (and
sometimes external)
ideas towards the
prototype and test
marketing stages

Internal
corporate
accelerator

Inside-out

Yes

Programs which are
similar to Incubators, but
are typically shorter-term,
cohort-based programs
thatinclude an emphasis
on building
entrepreneurial culture
within the large firm

Platforms

Inside-out

No

Platforms that are owned

by the large firms but have

their value augmented by

external contributors. For

example, the app store by
Apple.
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Demir and Lukes (2024) provide a more detailed classification based on a systematic review
of collaboration models, focusing on the startup maturity stage (early, middle, mature) and
the nature of the investment relationship (equity, non-equity, hybrid). Their model describes

nine different types, each of which is designed for a different strategic goal and stage of a
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startup. The difference from previous reference frameworks is that it considers the
development stage of the startup, as they believe it is a very critical factor for the success of
the collaboration. Furthermore, in this framework, Co-creation and Co-location are not their
own collaboration models, but rather an underlying mechanism that can be embedded in
various forms of engagement. Figure 4 shows categorization of 9 different corporate-startup

collaboration models based on the classification made by Demir & Lukes (2024).

Equity Venture Corporate Acquisition

g builders venture

'c:n capital

g Hybrid Corporate Corporate

c;) Incubators Accelerators

>

=

> Non-equity Outposts, Startup

w Coworking, Suppliers
Events
Early Middle Mature

Startup Stage

Figure 4. Categorization of corporate-startup collaboration models (Demir & Lukes 2024).

2.5 Co-Creation as a collaborative practice

Co-creation is a strategic approach or managerial practice that unites various stakeholders to
collaboratively generate outcomes that are valuable to all parties involved (Steiber & Aldnge
2021). As stated in the previous paragraph, within the context of corporate-startup
collaboration, co-creation is regarded in literature as both a distinct collaboration model and
an underlying mechanism that can appear in various collaboration models. Consequently,
co-creation can be regarded as an umbrella term for diverse collaborative approaches,
including co-development, co-design, and co-production (Demir & Lukes 2024). In the past,

the idea of co-creation was mostly about how consumers and businesses interacted with each
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other. However, it has since grown to include a wider range of stakeholders, such as
suppliers, makers, and notably startups, which are important because they can help with

innovation (Steiber & Aldnge 2021).

Co-creation can be seen as a specific type of open innovation, allowing companies to
integrate external knowledge and foster innovation. In the case of corporate-startup
collaboration that can for example involve collaborative development of products, services,
or solutions by corporations and startups (Steiber & Aldnge 2021). While traditional
collaboration models might involve equity, co-creation often foregoes corporate ownership,
making it a more lightweight approach that replaces equity with shared technology to
connect both worlds with fewer organizational costs and greater speed (Weiblen &
Chesbrough 2015). This is appealing to startups as it allows them to overcome innovation

diffusion challenges without giving up equity (Steiber & Aldnge 2021).

From a process perspective, co-creation can occur at various stages of the value chain. It can
include co-design, co-development, and co-production, and it can also happen virtually
(Demir & Lukes 2024). Companies are increasingly using crowdsourcing to come up with a
lot of new ideas in the early stages of ideation phase. They do this by defining problem
statements or open challenge areas (Hughes 2014; Aldnge & Steiber 2018). In later stages,
stakeholders may work together to improve ideas and build prototypes. This is often done in
short, intense formats like hackathons, which can save a lot of time and money for existing

companies compared to the usual way of making prototypes (Steiber & Aldnge 2021).

One advantage of co-creation is that it can utilize on the best parts of both parties. Startups
bring new technologies, speed, and creativity, while large corporations bring scale,
resources, and access to the market (Ching & Caetano 2021). However, the relationship
between startups and big companies is many times complicated and involves both working
together and competing (Islam et al. 2017). This duality requires careful management to
facilitate effective collaboration. Intermediaries and third-party organizations, like
accelerators, can help bring people together, set goals, and make it easier for people to work

together (Garcia et al. 2024).

Digital co-creation also brings its own challenges to collaboration between corporations and
startups (Garcia et al. 2024) One major challenge in digital co-creation is the trust and

transparency issues related to data sharing and cybersecurity (Sjodin et al. 2021). The
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incumbent's limited prior technological knowledge can also hinder organizational learning,
thereby diminishing the effectiveness of the co-creation process (Paiola et al. 2021). There
are also problems associated with the commercialization of digital innovations, such as
disputes over intellectual property rights or unfair licensing agreements that can reduce the

returns from these innovations (Garcia et al. 2024).

2.6 Key challenges in asymmetric partnerships

Corporate-Starup collaboration is an asymmetrical partnership between a big established
company and a small startup that works together to come up with new ideas and make the
business more competitive. Even though this kind of collaboration is good for both sides, it

also causes problems and tensions because of their differences (Chappert et al. 2024).

Various previous studies refer to resource dependency theory (RDT) when they analyze
asymmetric partnerships (Kattila et al. 2008; Fierro & Pérez 2018; Chappert et al. 2024).
According to RDT, asymmetry arises when the value of a partnership is not equally
significant for both parties (Pfeffer & Salancik 2003). RDT explains the dynamics of
collaboration within these asymmetric partnerships, especially regarding mutual dependence
and power disparity. Corporations often turn to startups for fresh innovations, while startups
often turn to corporations for resources. These differences can create a power imbalance in
collaboration and sometimes lead to cases of exploitation, such as intellectual property theft

or misappropriation of property rights (Chappert et al. 2024).

Power imbalances can make collaboration more difficult to succeed. Corporates often with
their size and resource dominance set the rules of engagement and can marginalize the
startup’s role in decision-making. This may lead to a loss of autonomy for the startup and
create dependency on the corporate partner if they tailor their products too much for the
needs of the corporate partner. However, a startup can also be a dominant party of the
collaboration if it has a viable radical innovation that attracts many potential companies to

partner with it (Chappert et al. 2024).

Differences in culture and management style can also make it hard to work together.
Organizations may experience Not-invented-here (NIH) or Not-sold-here (NSH) problems,

which refer to negative attitude inside the organization towards absorbing external
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knowledge or sharing internal knowledge outside of the organization (Amann et al 2022).
Reproducing entrepreneurial culture with its sense of survival and passion for innovation
can be difficult for corporations. Startups often operate with a culture of fast experimentation
and minimal hierarchy, while corporations are often guided by established routines and
complex hierarchies. These differences in operating cultures can cause friction in

cooperation and lead to misunderstandings and distrust on both sides (Dizdarevic et al.

2024).

Legal and intellectual property (IP) concerns also pose significant barriers in collaboration.
Startups are often cautious about sharing their core technology or business models for fear
of IP misappropriation or unfavourable contract terms because these risks can cause
significant threat to the existence of a startup. Corporates, on the other hand, require legal
assurances and risk mitigation strategies before integrating external innovations, which can

delay the potential partnerships (Dizdarevic et al. 2024).

A significant barrier for corporations entering startup collaborations is often their lack of
familiarity with the startup ecosystem. Banka et al. (2024) highlight that many large firms
struggle to identify which startups are truly aligned with their strategic needs and they end
up frequently wasting time on short pilots or partnerships that do not scale. This is because
companies have limited understanding of startup innovations and lack established scouting
and vetting processes. Poorly implemented startup collaboration can also result in financial
losses or reputational damage, and therefore many corporations avoid the risk and
collaborate more with more mature companies. This can lead to missed opportunities or

ineffective interactions that don't lead to real innovation results (Banka et al. 2024).

In addition to these challenges, research highlights several paradoxical tensions that can also
make collaboration more complicated between the startups and corporations (Chappert et al.
2024; Dizdarevic 2024). One example is the performing paradox that refers to the
simultaneous pressures of cooperation and competition. This paradox is connected to the
pursuit of competing goals or strategies and is often linked with concerns regarding value,
transparency, and technological proximity in collaborative projects (Dizdarevic 2024).
Value creation versus value capture is also a central issue. Although value is created together
during collaboration, capturing it equally is difficult (Chappert et al. 2024). Startups often
seek paying corporate resources, while corporations might primarily be interested in

accessing new technologies or competencies without a direct commercial agreement initially
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(Corvello et al. 2023). The knowledge sharing versus protecting tension add to this issue as
both sides face risks of knowledge leakage. This problem is especially common among

startups with highly disruptive technologies (Chappert et al. 2024).

The learning paradox is related to the confrontation between stability and change and
describes  the tensions between  short-term  exploitation and  long-term
exploration. Corporations often put more emphasis on exploitation activities, while startups
tend to put too much emphasis on exploration. This creates a tension between building future
capabilities and making sure current success (Chappert et al. 2024). While corporations may
say they want to do radical innovations, they often care more about exploitation-oriented
results (Giglio et al. 2025). There are also differences in project schedules and financial
urgency, as corporations often have extended deadlines and startups have shortened

deadlines (Chappert et al. 2024).

2.7 Factors enabling successful collaborations

At best, collaboration can be very beneficial for both corporations and startups. Success
depends on the ability of both parties to recognize their inherent differences while leveraging
their complementary strengths. There are many important factors that make it possible for
corporations and startups to collaborate successfully, like for example aligning strategies,
sharing resources, and managing relationships and processes well (Csik & Torres Junior

2024).

Achieving strategic fit and shared goals are both important factors that make collaboration
between corporations and startups successful (De Groote & Backmann 2020; Riikkinen &
Pihlajamaa 2022). Collaboration becomes more focused and effective when both parties
have the same goals, and the parties are able to benefit each other (Riitkkinen & Pihlajamaa
2022). A startup's industry, technical expertise, and innovation potential must align with the
corporation’s strategic goals to make it a good partner. This alignment enables joint value
creation because collaboration can solve problems that are relevant to both parties. Without
this fit, partnerships can waste resources or lead to misaligned expectations (Csik & Torres
Junior 2024). A shared purpose and unified vision between both partners help maintain
alignment throughout the collaboration. When both sides have clear goals, it becomes easier

to track progress and measure outcomes (Banka et al. 2025).
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Another key factor enabling successful collaboration is the complementarity and strategic
exchange of resources between the two parties (Giglio et al. 2025). Companies and startups
are two very different types of organizations. Large companies possess greater resources but
show slower responsiveness, while startups are agile but face resource limitations. This
asymmetry creates a mutually beneficial growth opportunity for both parties (Csik & Torres
Junior 2024). When these complementary assets are effectively combined and supported by
structured knowledge sharing routines, the collaboration enhances innovation and creates

competitive advantages for both parties (Giglio et al. 2025).

Successful collaborations between corporations and startups also depends on trust and strong
relationships. An environment where the parties trust and support each other reduces
opportunistic behavior and improves the effectiveness of the collaboration (Allmendinger &
Berger 2019). Openness serves as a key indicator of trustworthiness. When both parties show
a willingness to share information and communicate transparently, learning from
collaboration becomes easier, information flows more smoothly during collaboration, and
actions are better aligned with agreed goals (Banka et al. 2025; Allmendinger & Berger
2019). The presence of trusted relationships and internal sponsors can also help manage
tensions and build trust (Chappert et al. 2024). In addition, previous positive relationships
and strong social connections between individuals can act as indicators for success and help

minimize opportunistic behaviour (De Groote & Backmann 2020).

Clear collaboration process and an effective organizational structure are also important for
the success of the collaboration (Giglio et al. 2025). Collaboration projects usually follow a
sequential process that includes initial setup, startup scouting, alignment of product offerings
with corporate needs, testing, integration, and eventual scaling. To help these phases,
companies can benefit from creating specific roles, like startup advocates or relationship
managers, who oversee the collaboration and act as liaisons (Giglio et al. 2025). Involving
multiple organizational functions such as purchasing, R&D or legal, early in the process, can
also help the collaboration (Riikkinen & Pihlajamaa 2022). For startups it can be hard to find
the right person to talk to about initiating the collaboration because corporations can be very
big and complex. Startups should try to get in touch with the right people, ideally C-level
executives or people who work in the core of the company. This will make them more likely

to collaborate (Simon et al. 2019).
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A dynamic approach to collaboration is also necessary, as the optimal mode of interaction
may evolve in response to market shifts or organizational changes. Tailored processes that
consider the specific development stages of startups and the goals of individual projects are
more effective than rigid, stable models (Corvello et al. 2023). Smooth deal setup and clear
agreements on guiding principles is also important for long-term success of the
collaboration. These clear agreements should also be followed with ongoing review and
adaptation, so that the success of the collaboration can be monitored and any corrective
measures can be taken during the partnership. Furthermore, implementing a stage-gate
process can optimize resource allocation to most promising collaborations and ensure

acceptance and commitment (Dizdarevic et al. 2024).

External accelerators and other intermediary organizations can also help set up the
collaboration (Demir & Lukes 2024). These organizations usually connect and help
corporations and startups to work together. They can help startups grow and meet corporate
needs by creating custom programs, putting on networking events, and giving them advice
and resources (Giglio et al. 2025). Intermediaries can also help to balance power and reduce
differences in knowledge, resources, and influence, which can help to reduce tensions in
collaboration (Corvello et al. 2023). Intermediaries can also have a crucial role in widening

the market visibility of startup products (Garcia Martin et al. 2024).

There are also many risks involved in corporate-startup collaboration that need to be
managed effectively. A common concern for startups when collaborating with large
companies is protecting their intellectual property rights (Banka et al. 2025). The risk of
misappropriation is particularly significant if the corporation has the ability to create value
from the technology provided by the startup. Therefore, it is essential to choose the right IP
strategy and collaboration model (Simon et al. 2019). Another major risk is dependency,
which means that startups may become too dependent on their corporate partner. This
dependency can make it harder for them to make their own decisions about products and
strategies (Simon et al. 2019). Using project-based collaboration models can lower this risk
better than deeper arrangements, like for example CVC that involve equity stakes (Weiblen
& Chesbrough 2015). Long-term partnerships with businesses can be risky for startups
because they can make them dependent on the business. However, if the partnership fits well
with the startup's strategic goals, it can also be very beneficial. Ensuring strategic fit helps

reduce risks and get the most out of the partnership (Chappert et al. 2024). Strategic
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negotiation is also important tool for startups to lower risks in the collaboration projects.
Startups must effectively tailor contract terms to their limited resources and tight schedules,
while constantly evaluating the strategic value of the partnership. Knowing what parts of the
partnership are open to negotiation and what parts are governed by non-negotiable corporate

policies can help avoid misunderstandings (Freytag 2019).

Measuring the success of corporate-startup collaboration is also important so that its
effectiveness can be assessed and ongoing and future collaboration projects can be justified.
Results of the collaboration are often measured using specific performance indicators like
product launches, revenue growth, customer base expansion, or market share growth. (Banka
et al. 2025). However, many of the benefits startups seek from corporate collaborations such
as learning and building reputation through association with a well-known partner can be
difficult to measure. Unlike increased revenue or new product launches, these intangible
outcomes do not always show immediate results but can still have significant long-term
value even if they are not easily captured by standard performance metrics (Corvello et al.

2023).

2.8 Summary and theoretical framework

Previous chapters have discussed the strategic management of startup companies and
different aspects of startup-corporate collaboration. This theoretical framework presented in
Figure 5 conceptualizes effective corporate-startup collaboration from the startup
perspective as a five-phase process encompassing strategic alignment, partner selection,
collaboration management, risk governance, and outcome and learning aspects of
collaboration. The framework draws some influence from earlier frameworks of startup-
corporate collaboration presented by Csik and Torres Junior (2024) as well as Banka et al.
(2025), but it has been adapted to emphasize the startup perspective. Other elements are the

author’s own compilation and synthesis of the presented theory.
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»| Strategic alignment Clarify goals

Scout partners, Evaluate fit,

Partner selection -
Have clear value proposition

Collaboration Build trust, communication,
management intermediaries

IP strategy, contract clarity,
dependency management,
resource management

Risk and Governance

Y

Measurable and intangible
outcomes, long-term orientation

Outcome and
Learning

Figure 5. Theoretical framework.

Strategic alignment is an important first step in successful startup-corporate collaboration.
To avoid strategic drift, startups need to keep a clear strategic vision (Mazzarol 2005).
Startups need to be open to exploring new things and learning from their mistakes, but they
should do this with a clear idea of what makes them better than their competitors and what
their long-term goals are (Collis 2016). This is especially important for deeptech startups,
whose product development times are often longer (Dealroom 2021 A clear set of
operational goals for the collaboration, like learning, getting a paying customer, getting more
exposure, or expanding their network, is also important for the success of the collaboration
(Corvello et al. 2023; Banka et al. 2024; Csik & Torres Junior 2024). It is also important for
startups to understand the corporate goals for the collaboration. Corporations engage in
collaboration for example to drive innovation, access new technologies and talent, explore

new markets. It is therefore important to acknowledge that differences in expectations
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between a large firm and a startup and ensure that both parties agree on the end goals (Banka

et al. 2024; Chappert et al. 2024; Ching & Caetano 2021).

Partner selection is a critical strategic activity that can significantly influence the outcome
of a startup—corporate collaboration. Startups should actively seek out corporate partners
whose strategic interests and technological focus align with their own long-term goals
(Corvello et al. 2023). Evaluating the potential partners strategic fit is also essential for
successful collaboration. This includes areas such as, technological alignment and overlap
of knowledge areas, aligned motivations for collaboration to for both parties, and relational
alignment (Riikkinen & Pihlajamaa 2022; Csik & Torres Junior 2024; De Groote &
Backmann 2020) Strategic fit is also a dynamic process, and partners need to regularly revisit
the common goals (Dizdarevic et al. 2024). Startup should also have a clear value
proposition application, and proof of concept ready for collaboration. This preparation is

critical to avoid being an "inadequate startup" (Harl¢ et al. 2017).

Collaboration management is an ongoing phase that requires startups to foster strong
relationships and actively manage the complexities of working with large industrial
corporations. Collaboration often begins with human ties and a discussion that evolves into
a project (Chappert et al. 2024). Trustworthiness is assessed during the formation stage, and
startup must invest in the process to improve mutual understanding of organizational cultures
and goals (Allmedinger & Berger 2019). Informal relationships can help overcome
collaboration barriers (Giglio et al. 2025). Startups should insist on transparent

communication, with regular follow-up meetings, and continuous exchange of information

and feedback (Banka et al. 2025; Dizdarevic et al. 2024).

The Risk and Governance phase is critical for ensuring that collaboration between startups
and industrial corporations proceeds with fairness, transparency, and protection for both
parties. Many authors emphasize that startups often fear that corporations will steal their
ideas or misappropriate their IP during collaboration (Banka et al. 2024; Chappert et al.
2024; Csik & Torres Junior 2024; Simon et al. 2019). Therefore, establishing a clear IP
strategy is an important early step for collaboration. This should be formalized through
contractual agreements that includes safeguards and clauses related to IP rights (Dizdarevic
et al. 2024; Banka et al. 2025; Chappert et al. 2024). Clear and structured contractual
agreements are also essential for resource allocation, commercialization rights, governance

mechanisms, and financial incentives (Banka et al. 2025). Equally important is the need to
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limit dependency on the corporate partner. Startups run the risk of becoming dependent on
the larger partner, which can affect their product development, sales, and even their ability
to make their own business decisions (Simon et al. 2019). Project-based approaches can help

to limit this risk (Weiblen & Chesbrough 2015).

In the Outcome and Learning phase, the startup should review the results of the collaboration
and consider what worked and what didn't. These lessons should then be utilized in planning
future collaborations. Startups should be prepared to show the impact of collaboration by
using specific performance indicators, such as product or service launches, revenue and sales

growth, customer acquisition, or market share expansion (Banka et al. 2025).
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3 Methods

3.1 Qualitative research methods

This study adopts a qualitative in-depth case study design to investigate the strategic
activities that support collaboration between deep-tech startups and industrial corporations.
Qualitative research seeks to explore and explain a phenomenon in depth by answering
questions of why and how (Pyo et al. 2023). A case study approach allows to identify
essential concepts and contextual conditions while deepening the understanding of how
things work (Basias & Pollalis 2018). Conducting a single case study is suitable when the
aim is to research the existence or importance of a phenomenon in depth, as it allows the
researcher to test existing theories, build new theoretical relationships, and to get deeper
understanding of the underlying dynamics within a specific context (Dyer & Wilkins 1991).
While the study remains primarily interpretive, it incorporates elements of design science
research principles outlined by Hevner et al. (2004). These elements are in this study
particularly through the creation of a theoretical framework for startup collaboration and

then testing and validating the framework in the empirical part of the study.

The study was conducted using semi-structured interviews and complementary observations
from collaboration-related meetings. Semi-structured interviews were chosen for this study,
as they provide consistency across respondents and flexibility to explore emerging themes
in depth (Tuomi & Sarajirvi 2018). Observations offered additional insights and helped to
capture aspects of collaboration not always articulated in interviews. The company also has
quite a few employees, so without observations, the data could have remained limited. The
purpose of the data collection was to validate and further develop the proposed theoretical
framework for startup-corporate collaboration. Data analysis followed a qualitative coding
process where interview transcripts and observation notes were systematically coded to
identify recurring themes and patterns. Both inductive and deductive approaches were
applied in the analysis process. Deductive approach was included in linking the material to
the five-phase framework, and inductive in allowing new categories to emerge from the data.
This iterative process enabled an updated understanding of the framework and ensured that

findings were supported with empirical evidence.
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3.2 Case description

The focal company in this study is an early stage deeptech startup developing digital twin
technology for heavy industrial machinery. It originates as a spin-off from a Finnish
university, based on research in physics-based simulation and data-driven systems. Before
founding the company in 2024, the founders conducted research with support of Business
Finland into the feasibility of the technology and the potential market for the product, and
during the research, the company's business model was found to be viable. The company's
main innovation deals with what it calls the "Digital Twin Problem". This problem refers to
the tendency of traditional, design-based simulation models to diverge from the actual
behaviour of machines during real-world operation. To solve this problem the company
develops digital replicas of industrial equipment by combining real-time sensor data with

physics-based simulation and machine learning techniques.

As anew deeptech startup, the focal company faces challenges common to young technology
firms that includes for example limited market access, constrained resources, and the need
to validate its technology in operational contexts. Strategic collaboration is therefore a
central component of the company’s growth model. The company is still in its early stages,
so it is not actively looking for venture investors yet but rather is looking for suitable partners
for joint development projects. Company’s initial market focus includes sectors with heavy
mobile machinery such as construction, mining and forestry where complex and
interconnected systems present a strong use case for optimizing performance and enhancing

production efficiency.

Partners suitable for the focal company are presented in Figure 6, which provides a
simplified description of focal company’s operating environment. Partnerships with original
equipment manufacturers (OEM) who manufactures heavy machinery are particularly
promising. With focal company’s technology OEMs could improve their after-sales service
offerings, for instance by introducing predictive maintenance packages or optimizing spare
part supply chains. In addition, OEMs may also leverage the technology in their own R&D
processes, as the insights from digital twins could accelerate their product development. For
the focal company, a successful customer or collaboration project with an established
company would build trust and make it easier to acquire new customers, as its technology

would have been proven to work in the real world. The company has had only a few
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collaborative projects with larger heavy equipment manufacturers during its operations, and

its technology is not yet ready for larger commercial operations.

loT Providers Analytics and connectivity

CIEEL Possible value System

Equipment ) .
Manufacturers Co-creation integrators

Technology implementation

Machine design model

Rzl Virtual sensing capabilities

company

Figure 6. Potential partners for focal company.

Collaborations with Internet of things (IoT) providers are another key opportunity, as these
partners could bring advanced expertise in connectivity, data acquisition, and analytics. This
expertise could complement the focal company's expertise in physics-based modeling and
enable the creation of various services for heavy machinery manufacturers. For example,
these parties can create a seamless data pipeline where real-time sensor inputs are
transformed into actionable information through the case company’s simulation layer. In the
same way, system integrators might be important to the technology's broader adoption.
System integrators help enabling deployment of the technology, as the solution often

requires integration across multiple technologies and legacy systems.

3.3 Data description

To validate and further develop the theoretical framework presented in the previous chapter,

the empirical research was conducted with semi-structured interviews. Interviews were
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conducted in August 2025 via Microsoft teams. The interviewees were sent preliminary
interview questions (Appendix 1) in advance so that they could think about their answers.
In addition, supplementary questions were asked during the interviews if further information
was needed on a particular topic. The interview questions were designed to respond to

themes that emerged from the research questions and the theoretical section, such as:
e Strategic goals and alignment
e Partner selection and strategic fit
e Collaboration process and trust building
e Risks and uncertainties in collaboration
e Defining and measuring collaborations success
e Long-term strategic implications

The first interviewee was the Chief Executive Officer (CEO) of the focal company, while
the second interviewee was the Chief Technology Officer (CTO). Both hold doctoral degrees
from the same Finnish university from which the focal company originated as a research
spin-off, and they are currently the most important people in the company's operations. Table

3 details the dates and durations of the interviews.

Table 3. Interview dates and durations

CEO 8.8.2025 Th2min
CTO 27.8.2025 55 min

The number of interviewees (2) was small due to the schedule and circumstances. So, to
complete the data, study also draws upon documentary evidence that includes internal
materials and documents from previous collaboration projects with industrial partners. Some
of these documents also include client-related materials, which illustrate the practical
outcomes and challenges of earlier co-creation projects. These documents complement the
interview data by offering concrete examples of collaboration practices and providing

additional contextual depth.
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Further data was gathered through the researcher’s notes from five internal meetings held
with the focal company between August and September 2025. These meetings included the
CEOQO, CTO, the researcher, and two other team members, and they addressed topics such as
business development, business model refinement, and preparation for ongoing and
upcoming collaboration discussions with industrial partners. These observation notes
provided access to focal company’s strategic decision-making and complemented the
interview data by providing insight into how collaborative aspects are implemented in
practice. A combination of interviews, documents, and observational data was collected to

develop a more multidimensional picture of the case under investigation.
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4 Results

This section presents the results of the empirical part of the work. The results are structured
according to the five phases of the proposed theoretical framework. In each phase results
highlight how the focal company’s experience validates, challenges or extends the insights
from the literature. In addition, the chapter discusses new themes that emerged during

empirical research.

4.1 Strategic alignment

Both interviewees from the focal company saw the strategic alignment as an important part
of their collaborative projects. The long-term vision of the focal company is to make heavy
machines more autonomous and both interviewees acknowledged that achieving this vision
requires corporate partners, because they don't have the resources to do it alone. The CEO
also stated in the interview that partnerships are also needed to bring their startup closer to

the industry from the research world:

“That's why it's it was our main strategic goal and our vision for the future is to create this
digital twin technology to automate heavy machinery, to make heavy machinery more
intelligent as well. But in order to do that, we need corporate partners. We cannot do it by
ourselves. We need to also obtain some expertise from the industry because it's not the same

when you switch from academia to industry.”

The focal company’s motives for collaboration were also very similar to the motives
mentioned in the literature. Both respondents highlighted that partnerships with corporates
are needed to validate their technology in real-world contexts and to access markets that
would otherwise remain unreachable. Collaboration with corporate partners was also seen
as an opportunity to get more information about industry-specific problems and give access
to resources which are otherwise inaccessible, such as data and industry expertise. In
addition, the paying customers and revenue sources from collaborative projects were seen
as a significant motivation for collaboration. Customer cases were also seen important tool
for building track record and reputation as a reliable partner, as the CTO stated in the

interview that: “Collaboration gives a lot of boost and it also gives boost to pitching and
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saying we had a paid customer and so on”. These answers show that the focal company’s
strategic intent for collaboration is fundamentally exploratory as they are trying to learn,

validate, and build credibility.

Meeting documentation with potential partners also showed that corporates want
partnerships to have a clear goal and produce quantifiable results as the document stated the
one of the main goals for this technology to be: "Reduce downtime and warranty costs by
estimating critical internal states with physics and data.” This can cause challenges in
aligning the startup's exploratory goals with the more exploitative goals of a corporate
partner. The CEO stated in the interviews that they are trying to understand the partner's

acute pain points instead of going with their own grand vision.

“We need to provide something of value for them. So it's not, it's not that we offer the solution
just because we think we have everything that they need, but we need to Ist discover and
figure out what are their main problems, for example what kind of machines they have the
their problems or in which kind of components they have the problems regarding for example
maintenances or failures. We need to understand how their business processes work or

operational processes work.”

This process ensures that the collaboration is primarily built around the goals of the corporate
partner and that a common goal is created. The startup’s broader goals, such as validation

and learning are then achieved as a byproduct of solving the partner's specific problem.

4.2 Partner selection

The focal company’s partner selection process emerged as a deliberate and informed activity,
guided by both opportunities and clear evaluation criteria. The most effective channel for
initiating collaborations was through academic networks. Connections were created to
industry during their research project and through industry-academia networking events.
Both founders also explicitly identified the university and their professor that is well-known

in the industry as the primary gateway to the corporations.

“So we had our, let's say supporter (the professor) in the university and many members of

the industry knows him and he recommended us and also he was contacting us with the
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manufacturers, so the manufacturers can actually trust us. So there's this big factor when

there's a link in the university that actually supports you.” -CEO

“So trust is mainly established just on one factor that we have a very strong reference

Professor, because he's very active and everyone knows him.” -CTO

The focal company’s partner selection criteria focused on the digital maturity of potential
partners. Firms already experienced with simulation models, IoT sensor deployment, and
remote monitoring were considered more promising collaboration candidates. The middle
size manufacturers were also seen as more promising partners than large manufacturers,
because they often lack in house capabilities and large manufacturers do not necessarily trust

new startups as suppliers of important systems.

Before approaching a new potential partner, the team conducted a “tentative study” to
evaluate the company’s level of digital maturity. The CTO stated the process in the interview
as: "We do make a base kind of a tentative study on what is their maturity in terms of this
digital twin aspect... whether they use simulation models or not... At what stage they are
using it?" This pre-assessment helped avoid unproductive engagements and to ensure a
stronger strategic fit. The tentative study was also used to determine the offers presented to

potential partners.

The process from initial contact to an agreement is described as long and uncertain. The
CTO stated in the interview that they usually approach potential partners with cold e-mails
and the response rate is often very low: “So initial step is sending them cold emails and
describing our technology like an elevator pitch in there and also mention about a reference
name of the people from where we got their contact and so on. 99 % of the time it's no
response of course.” If they get response to their initial contact the process usually involves
multiple meetings over months. First meeting was to pitch the business idea, subsequent
meetings involved more technical details, and further meetings to define value proposition.
However, a common outcome even with interested parties is delayed engagement due to
corporate budgeting and prioritization. This highlights the power asymmetry in the selection
process where the startup frequently must wait for the corporate partner to make decisions
about whether and when to move forward, depending on internal priorities that are out of the

startup’s control.
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4.3 Collaboration management

The empirical findings show that the focal company approaches collaboration with industrial
partners as a phased process designed to manage uncertainty and build trust. Both
interviewees emphasized the importance of structuring engagements into distinct stages.
They stated that collaboration usually starts with feasibility study that involves an initial
assessment of customers technological capabilities. If the partner wants to continue the
development after the feasibility study the second phase if the collaboration is the Proof of
Concept (PoC) that is a small project that demonstrates the core technology’s validity on a
specific use case, like for example in one component of the machine. PoC is followed by
technical pilot in which the validation is expanded to the integration in a real-world
environment. Final phase of the collaboration would be the commercial pilot where the
technology is implemented to the partners operations and jointly developed into a new
service offering. This model lowers the entry barrier for the corporate partner, allowing them
to commit minimal resources until value is proven at each subsequent gate. The meeting
documents with potential partners presented the same model of a formal commercial plan,
divided into three tiers: “Discovery Sprint”, “a Pilot”, and a “Production Subscription”. This
structured offering is a key managerial tool to make the collaboration process predictable

and manageable for both parties and it is presented in the Figure 7.

Phase 1 Phase 2 Phase 3

Feasibility study / Proof of Concept /
Discovery Sprint Pilot
* Identify use case * Developping the physics * Business model validation
* Asessment of based simulation models and scaling
technical readiness * Abroader integration and
* Deployment plan validation of the solution

Figure 7. Different phases of the collaboration.

Another key theme in managing collaborations was trust building. Multiple factors
contributed to the development of trust: their university background's endorsement, their

doctorate-level expertise's technical credibility, and their interactions' personal integrity. The
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CEO stated that sometimes the trust was built with the corporation during their research
project when they didn't have their own startup established yet and the feasibility studies can

also be very useful tool to build trust:

“This is the first step or let's say the first milestone of building trust, the university supports
you and so you can go there to the market saying that you become to the university and
you're analyzing this technology ... And then the one of the most important part is to provide
some feasibility studies to reduce the maximum amount of risk for the lowest price. So
provide feasibility studies for them so you can analyze what is the technology maturity, what
are the simulation and virtual models, what is the current status of the status of those

models.”

Transparent planning and communication was also another important theme for managing
collaboration. The CTO detailed their use of Gantt charts and clear timelines as a way to
manage their own work and to a way to build trust when they deliver the results in timely
manner. One challenge mentioned by both interviewees was the differences in operational
tempo and culture. The CEO stated in the interview that the corporate decision-making and

resource allocation cycles are often slow and bureaucratic:

“And once you create the project proposal, then several steps follow, but that's from the
company side, the approval from the CEQ, the approval of the CTO, all this, let's say
organizational approval that you need to, and it can take some time. And you need to provide
several testimonials and several use cases on how this technology can be done because it's

>

something new.’

Empirical evidence also highlighted an internal management challenge related to founder
overload. Collaboration is often challenging for small teams and can affect their work
efficiency if administrative work and meetings take too much time away from technological
development. The CTO stated in the interview that in an ideal situation people could focus

on their own core competencies:

“I was the one doing both of it. Managerial people should just manage the people, the
resources and the accounts and the budget and the funds and then like and setting up these

meetings, discussions and so on. Technically guys should focus only on the technology."
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4.4 Risk and governance

The interviews showed that the focal company operates with many risks common to early
stage deeptech startups, which shape its approach to collaborations. The founders mentioned
several categories of risk, which they addressed through informal practices and more

formalized strategies.

A primary concern for potential partners is financial risk, as corporates are often hesitant to
commit resources to unproven technology. This challenge was also a common theme in the
literature of startup-corporate collaboration. In addition, the current economic situation has
caused large companies to reduce their R&D budgets and focus more on their own core
functions. Meeting notes with potential partners also stated that potential customers might
see the value of the focal company’s technology, but they are still exploring how to integrate
it into their current data processes and services and therefore are not yet ready to invest in
this technology. To mitigate these partner’s financial risks and lower the barrier to entry for
collaborations, the focal company has shaped its offering in the way that lowers the upfront
investments and provides an opportunity to explore the possibilities of technology in low-
risk setting. The CEO of the focal company said in the interview that this is one of the biggest

challenges now for focal company’s collaborative efforts:

“So that's why the challenge it's not often a lack of interest, it's just a lack of resources and
they want to reduce the risks, and also the economic situation. So at the moment it's not the
most favorable. So that's why it has been challenging. I think I will say that's the most

relevant challenge so far.”

Data privacy was also highlighted as a major risk in both interviews and meeting documents.
Focal company’s technology needs access for several types of sensitive data such as CAD
models, sensor data, and operational information that corporates are often hesitant to share
with new partners. The CEO stated in the interview that the needed operational information
of the machines is often from the customers of the manufacturer and it can cause more
problems with data sharing. The focal company has addressed this issue through specific
technical safeguards that they planned with their potential partners. The company's default
deployment model, which can be used on-premises, on the edge, or in the customer's own
virtual private cloud, ensures that private information never leaves the partner's

infrastructure. They also try to use “no CAD egress” where they only need extracted
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parameters from the CAD models and core intellectual property remain securely behind the
client's firewall. In addition, other security measures are used, such as customer-managed
encryption keys, auditable usage logs, and, as an optional advanced feature, federated
learning techniques that allow models to be trained across locations without merging or

sharing raw data.

Technical integration was also seen as a significant challenge to the focal company. Many
corporates operate with legacy software systems that are difficult to integrate with the
company’s simulation and data-driven models. This creates uncertainty around
implementation timelines and costs, further complicating collaboration efforts. In addition
to being a technological challenge, this is also a management problem, as companies often
experience resistance to change for new systems and working against established practices.

The CTO stated following about change management:

“In industry there is a thing that people don't want to adapt to new changes very soon. It's
like a religion. They want to stick with just one, not change it, right? So that is like making
them choose something new and saying this is the way forward. That is more one of the most

challenging part”

The company's approach to IP has been relied on informal, trust-based mechanisms. The
CTO described a previous project where they "ended up giving up the codes to
them," relying on the informal belief that "our algorithm is complex enough for them to
understand things by themselves.". This strategy highlights how vulnerable a startup with
little negotiating power is in its initial agreements, where the desire to secure a first customer
can outweigh strict IP protection. They now have realized the limitations of this strategy and

started implementing more official IP protections.

Another concern for the focal company is a model risk, or the potential liability associated
with inaccurate predictions of their physics-based simulation models. The document from

meeting with potential partner stated following:

"The accuracy of the virtual sensor is paramount. If the model does not accurately reflect
reality, it can lead to worse outcomes than having no data at all. Liability questions: Who is

responsible if a failure occurs that the virtual sensor did not predict?"

A failure of the technology in the field could lead to significant financial losses or safety

issues for the partner, potentially resulting in reputational and legal consequences for the
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startup. The focal company should therefore manage this risk in the future through clear

contractual agreements with partners or their own insurance.

Finally, the company reflected on dependency risks. While they do not currently feel reliant
on any single partner, the small number of paying customers creates vulnerability. The CTO
stated in the interview that he is not concerned that collaboration would result in the
company's technology being overly tailored to the partner's requirements, creating
dependency and making collaboration with other companies more difficult in the future,
because “our technology is quite broad and we can, it's more about applied research for
their case example”. The CEO was more concerned that the company's business is
dependent on only a single collaboration project and that potential partners currently do not

have the budget for new development projects.

4.5 Outcome and learning

The most significant outcome of the focal company's early collaboration projects has been
more intangible than financial benefits. The most important achievements of the
collaboration projects so far can be considered the access to real-world data, industry-
specific expertise, technical validation of the solution in industrial contexts, and the
reputational benefit of being able to demonstrate experience with paying customers. The
CTO stated in the interview that just being able to say in pitches that "we had a paying

customer" has increased their credibility with potential partners and investors.

In the interviews, the founders gave different definitions of successful collaboration projects
and talked about success more in general terms than in precise measurable metrics for
success. The company highlights timely delivery, achievement of agreed milestones, and
positive feedback from corporate partners as immediate success criteria for collaborative
project. After the first project completion the most significant indicator of success is
progressing to the next phase in collaboration and obtaining follow up contract. The CEO
stated in the interview that the end goal of these collaborations is to develop solution that

can be sold continuously to the customers:

“I'will say that you are successful when you achieve this commercial pilot, once you achieve

the commercial pilot, I think you are ready to offer the solution continuously.”
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The documents from the meetings with potential partners add further details to defining
success by giving more quantifiable key performance indicators that are tailored for the
company’s technological context, and which could be used in collaborative projects with
customers or partners. One of the central indicators is the accuracy of remaining useful life
(RUL) predictions. Accuracy of this prediction could demonstrate reliability in forecasting
machine failures or maintenance needs that is central part of the focal company’s value
proposition. Closely related is the “early-warning horizon,” which sets a minimum number
of hours by which the system should detect anomalies or malfunctions before they cause
downtime and at the same time ensuring that operators have enough time to take preventive
action. They also planned one metric about avoided downtime that focuses on the outcome
of these predictive capabilities. In addition, for these technical KPIs, the company has also
planned to develop an ROI calculator that presents these results in financial terms. Together
these metrics could create a structured way of linking technical performance to measurable

business value.

Learning was also considered an important part of collaboration, and the company had
indeed learned important lessons from previous collaboration projects that had helped make
changes to the company's operations and value proposition. From the technological
perspective the company learned that technology that is developed in laboratory faces
significant challenges in real-world environments, dealing with data noise, legacy systems,
and the financial infeasibility of ideal data collection setups. The CTO also stated in the

interview that that at some point they should try to standardize their technology:

“We need to make it in a way that it companies can use it because everyone has different
system on their end. Some people just have a laptop, some people have an actual machine,
some people have a desktop. The data is also coming in a different way. So we need to

standardize the technology”

Managerially, the founders acknowledged that it is difficult to balance technical
development with business responsibilities, and they identified the need to separate these
roles and expand the team with both technical and business-focused hires when the financial
situation of the company allows it. In terms of strategy, the company learned that it is more
important to show how its solution generates business value than to highlight its technical
expertise. In their case this means that they need to develop their offering in a way that

reduces their partners’ costs, gives them efficiency gains, and new service opportunities.
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One example of strategic learning was observed in a business modelling meeting at the focal
company. The focal company learned through feedback received from the partners and its
own internal discussions that it should focus its offering more on predictive maintenance and
after-sales services as technology applications, as these areas have been identified as the
most promising. They learned that while its technology had broad potential, its initial market
entry would be more successful by targeting a specific problem that was easier for partners

to budget for and integrate.

4.6 New themes

The five-phase theoretical framework covered many dynamics of startup-corporate
collaboration, but the empirical findings revealed multiple additional themes which were not
mentioned in the theoretical framework. The most significant new theme is that the
university is still an active strategic player in the collaboration ecosystem. The university is
not just where the spin-off started as it also acts as a reliable intermediary that helps the
startup work with industry and lowers the risks involved. The CEO stated in the interview
that university research project also served as a starting point for business collaboration for

them:

“So we started from the university collaboration and then it switched into the professional
or industrial collaboration. In this case it was easy because it was the same partner. It just
changed, let's say the role of us and the role of them. Before it was like, let's say like a low
risk academic or university collaboration and then switched into a professional

collaboration”

The "research-to-business" project model made it easy for the first collaboration to happen
without too much risk. Corporations could use the technology in a less risky way as part of
an academic project, which is not something that is usually available in commercial settings.
This helped the focal company make its first proof-of-concept and build a track record before
officially becoming a business, which changed the usual path that a startup takes when it

launches.

Another new theme was the challenge of the liability of foreignness, even when working in

just one country. The fact that the founders were not Finnish entrepreneurs created a unique
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social and cultural barrier that affected the partner selection and trust-building phases. The
CTO said this was a trust issue: "The one part which is not trustworthy is we we both are
foreigners in Finland and trusting 2 foreigners running a Finnish company. It's not
everyone's cup of tea. ” This finding shows that for collaboration to work, it needs to be more
than just a good fit in terms of strategy or technology. It also needs to fit in with the culture
and society. This barrier called for additional strategies, such as the expressed desire to hire

Finnish team members to improve relatability and ease business interactions.
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5 Discussion

5.1 Evaluation of the theoretical framework

The theoretical framework of this study defined corporate-startup collaboration as a five-
phase process including strategic alignment, partner selection, collaboration management,
risk and governance, and outcome and learning. The framework was developed to show how
startups think about working with big corporations. The results demonstrate the dynamic,
iterative, and ecosystem-dependent characteristics of collaboration processes for early-stage

deeptech startups that have originated from universities.

The results strongly back up the framework's focus on keeping strategic alignment as the
foundation for collaborating. The focal company had a clear long-term goal: to become a
system integrator that combines physics-based simulation with real-world data for intelligent
machines. They also demonstrated flexibility and iterative development as they focused their
offerings more on after-sales services and predictive maintenance rather than product
development based on feedback from the collaboration. They also did understand the
corporate partners motivations and pain points which was noted as important part for

achieving the strategic alignment in the literature (Banka et al. 2024; Chappert et al. 2024).

The empirical findings mostly confirm the theoretical assumptions concerning partner
selection while also enhancing them by uncovering context-specific dynamics relevant to
early-stage deep-tech startups in industrial markets. The theoretical framework emphasizes
that startups must proactively seek partners whose strategic interests are aligned,
technological compatibility is ensured, and relational fit is established (Corvello et al. 2023;
Riikkinen & Pihlajamaa 2022; De Groote & Backmann 2020). The focal company clearly
demonstrates such selectivity in practice and provided insight to the theory about how to
seek the collaborations. Data reveals a stark contrast in effectiveness as the cold emails had
a very high failure rate, the introductions via the university network were the primary
successful channel. The theoretical framework points out relational alignment and cultural
fit. However, empirical findings reveal that the focal company's partner selection decisions
were predominantly influenced by technical and operational readiness rather than relational

considerations.
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The empirical data from the focal company supports the theoretical framework of
collaboration management and adds some context into it. Consistent with the literature, the
results show that effective collaborations between startups and corporations involve
continuous relationship building, transparent communication, and the establishment of trust
(Chappert et al. 2024; Banka et al. 2025). The literature also talked about, that collaboration
is often sequential process that can involve different stage-gates, and this is also in line with
the different phases of collaboration that the focal company presented (Dizdarevic et al.
2024). Although in the literature these stages were mentioned as ways for corporations to
optimize their resources for the best collaborations, in the results of this thesis the phases
were introduced for the development of the startup's business model and de-risking the
corporation’s decision to collaborate. The interviews also showed that there were struggles
with internal management, since the dual technical and managerial workload made it
challenging to coordinate effectively. These findings indicate that collaboration management
in startups is dependent upon internal readiness and resource allocation, aspects that are not

often considered in current frameworks.

The empirical findings provide validation for the theoretical framework's main risks while
revealing nuances in how risks appear and are governed in practice, particularly for a
deeptech startup. The theory's emphasis on startup’s fear of IP theft (Banka et al. 2024;
Simon et al. 2019) was evident, but it wasn’t the biggest concern in the collaborations. The
focal company has relied to the complexity of their technology, but they have acknowledged
the IP risk and are working on more formal ways of dealing with this issue. The theory's
warning about dependency risk (Simon et al. 2019) is reflected in the empirical data, though
it appears more as a business dependency than a technological one. The CEO's concern about
relying on a "single collaboration project” due to corporate budget freezes captures this risk,
confirming that dependency is not just about product roadmap but about basic financial

survival.

Financial risk emerged as one of the most dominant themes in the empirical data. In line
with prior research (Schuh et al. 2022), corporate partners were hesitant to allocate resources
to unproven technologies and the current uncertain economic situation added to this issue.
The company addressed this problem by creating a phased offering with low commitment

that lowers the initial investment and lets partners test the technology step by step. This
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method fits well with what the literature says about project-based collaboration models

(Weiblen & Chesbrough, 2015).

The empirical data also highlighted the risk associated with technical integration challenges
and this was not specifically addressed in the theoretical framework. The theory (Banka et
al. 2025) talks about governance in legal and contractual terms, but the focal company's
problems with legacy systems and change management also shows that technical integration
is a management problem. Transparency issues related to data sharing and cybersecurity
were also noticed to be challenge in digital co-creation in the literature (Sjodin et al. 2021).
This problem was also recognized as one of the key problems for the company’s
collaborations and they have planned to address this with technological architecture that
ensures that sensitive data never leaves the partner’s infrastructure. The findings show that
technical design decisions can function as governance mechanisms where trust and

compliance are achieved through system design.

The case also showed a new type of risk called model risk that is unique to data-driven and
simulation-based technologies. Model risk is different from regular IP or financial risks
because it means that an incorrect algorithm could lead to operational failures or even safety
incidents. This brings up new questions about governance, such as who is responsible and

who is liable, that most startup-corporate collaboration theories don't cover.

The empirical findings generally support the theoretical perspective (Banka et al. 2025) that
collaboration outcomes include both tangible and intangible that should be measured with
quantifiable performance metrics and the (Corvello et al. 2023) perspective that says that
many of the benefits startups seek from corporate collaborations can be difficult to quantify
but can still have significant long-term value. The theoretical framework highlights
measurable performance metrics, but the company's current evaluation mostly uses process-
based indicators like meeting milestones, delivering on time, and making partners satisfied.
The internal documents, on the other hand, show that there is a shift toward more advanced
and measurable KPIs, like how accurate RUL predictions are. In short, empirical evidence
shows that for deep-tech startups, the Outcome and Learning phase is less about generating
revenue right away and more about building credibility, collecting data, and learning as an

organization so that business models can be scaled up in future collaborations.
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Table 4. Comparison of theoretical framework and empirical findings

Main points from literature | Main points from empirical data

«  Maintain strategic focus * Exploratory strategic intent
Strategic alighment . E -+ Startup goals achieved as a byproduct of
+ Clarify goals X ) L
solving the partner's specific problem

+ Relational access through networks
+ Actively seek corporate partners + Tentative study to asses partners digital
Partner selection +  Evaluate stragic fit maturity
+« Power asymmetry in the selection
process

+  Build trust

. * Phased engagement model
« Transparent communication

Collaboration ; «  Trust building with academic
+ Regular follow-up meetings . -
management « Continuous exchange of endorsement and technical credibility

information and feedback

+ Corporate partner’s financial risk

+ Technical safeguards for dataprivacy
cybersecurity

+ Technical integration risk

+  Model liability

+ Liability of foreignness

+ Clear contratctual agreements
Risk and Governance + IP strategy
+ Limit dependency

+« Demonstrate impact with

concrete performance + Technical validation
Outcome and Learning indicators « Industry specific expertise
+ Capture the results to inform + Reputational benefit

future strategy

The empirical findings mostly validated the five-phase theoretical framework developed in
the literature review. The empirical data also revealed various context-specific issues that
add to theoretical understanding. These include the importance of academic networks, the
introduction of phased collaboration frameworks to mitigate risks, and the emphasis on data
protection and integration challenges in deeptech environments. Table 4 shows how the

theoretical framework and the empirical findings fit together.

5.2 Practical implications

The results of this study have several practical uses for the focal company as it keeps growing
and expanding its collaboration with industrial partners. The company has already shown
that it has strong technical skills and a clear plan for the future. However, the results show
that there are still some areas where management practices, partnership strategy, and internal

organization can be improved to help the company grow over the long term.
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The study shows that the focal company's strategy has changed from one that was based on
research towards a commercially oriented business. To keep this change going, the company
needs to continue making its value proposition clear and communicating it in business terms
that make sense to corporate decision-makers. The planned ROI calculator is a good start,
because with that technical performance metrics can be turned into financial and operational
benefits. Regularly reviewing and improving the value proposition based on partner
feedback will help keep everyone on the same page strategically and stop them from getting

too focused on technology goals.

The focal company should also formalize their collaboration management practices. The
phased collaboration model is a good way to reduce the risks of partnerships, but to make it
even stronger, the company should also make clear internal guidelines for each phase of the
collaboration. These should include details about objectives, deliverables, timelines, and
success metrics for each stage. As the business grows, making these ways of working
together official will keep them consistent and allow more people to use them. This will help
better manage partner expectations from the start, shorten sales cycles, and ensure that

communications remain consistent.

The focal company’s collaborations so far have generated significant learning outcomes.
The focal company should try to capture these lessons learnt in a more systematic way with
a formal "Post-Collaboration Review" process after each collaborative project. This review
should capture technical learnings, client feedback on the value proposition, and strategic
insights about the partner's industry. Systematizing this learning ensures that empirical
knowledge is captured and directly feeds back into refining the company's strategy,
offerings, and internal processes. Keeping organized records of project metrics, success
stories, and testimonials would also bring more credibility in future negotiations with

potential partners.

A key practical implication for the focal company is that it needs to find additional funding
to help with strategic hiring and get past its current "chicken-and-egg" problem. The
empirical findings indicated that the company is in a position where it requires corporate
partners to validate its technology, but the potential collaborators often require proof of
validation prior to agreeing to collaborate. This cycle makes it hard for the company to grow
and show off its technological and business potential. By obtaining funding through

instruments, like Business Finland grants, EU programs or private investors the company
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could allocate resources for dedicated personnel in business development and project
management, as well as for independent pilot projects to demonstrate its technology in real
industrial settings. Such funding would not only relieve the founders from excessive
managerial workload but also enable the company to generate proof points that strengthen

credibility with future partners and investors.
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6 Conclusions

The objective of this study was to create a practical and evidence-based framework that helps
deeptech startups manage collaborations with established corporations. The study examined
how startups can strategically leverage collaboration, what challenges exist in collaboration,
and how success of collaboration should be defined and measured. The study was conducted
by combining insights from academic literature and empirical data collected from a case
company. The results of the work improve the theoretical understanding of the topic by
providing context-specific insights and it also provides practical guidance for early-stage

deeptech startups operating in similar industrial environments.

6.1 Answering the research questions

RQ1: “What are the strategic activities for a deeptech startup to collaborate with industrial

corporations?”

The study found that a startup needs to transform its long-term technological vision into a
commercially viable product. The key activity for this is designing a phased commercial
model that lowers the risk for engagement to the corporate partner and aligns the immediate
project goals whit the strategic vision. Another observation was that startups should actively
select partners based on strategic fit and digital maturity, but the critical activity is leveraging
trusted intermediaries to initiate contact and build the needed credibility required to enter
serious discussions. The central activity for managing the partnership itself is the disciplined
execution of the phased model by transparent communication, careful planning, and
milestone-driven projects to build trust and demonstrate value incrementally. Proactive risk
management and governance is also an important strategic activity which, according to the
study, should be done through a combination of formal safeguards and strategic adaptations
to mitigate IP, data, financial, and model liability risks. The final strategic activity is to make
learning adaptation from the collaboration to systematic process that captures both tangible
and intangible outcomes and use these learnings to refine the business model, value

proposition, and internal operations.
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RQ2: “What are the most critical uncertainties that startups face when collaborating with

corporations, and how they manage them?”

The study identified many significant uncertainties that startups face when collaborating
with large corporations. The results show that startups can manage these uncertainties with

mix of technical, strategic, and relational mechanisms.

Technological and market uncertainty was one major issue. It comes from corporations not
wanting to work with new technologies that aren't proven yet and whose usefulness and
business value are still unclear. The focal company used a phased collaboration model to
solve this problem, as they started with small, low-risk projects that showed proof of concept
before moving on to bigger ones. Financial uncertainty was another major barrier, as
corporate partners didn't want to spend their limited R&D budgets on new innovations,
especially in uncertain economic times. The focal company responded to this problem in the
same way by offering low commitment projects, and by communicating the benefits of their
technology as clear business benefits. Technical integrations also bring their own
uncertainties to collaboration. When startups try to connect their advanced, data-driven
solutions with the software and operational systems of a corporate partner, they often run
into problems. These problems with integration lead to both technical and management
issues. For instance, problems with integration can make projects take longer and cost more.
Also, established engineering teams in corporations may not want to change how things are

done or use new technologies.

Uncertainty about data protection and IP was also identified as major barrier to trust in
collaboration, with corporations worried about data breaches and startups worried about 1P
theft and other liabilities. To address this the company planned to use a proactive governance
approach that included technical protection like "no CAD egress", as well as formal IP
strategy to protect trade secrets. Model liability was also identified as its own unique

uncertainty, which can be protected against, for example, with clear contractual agreements.

Finally, relational and cultural uncertainty, such as the "liability of foreignness" and the fact
that decisions are made at different speeds, caused challenges to mutual understanding and
trust. To address these issues, the focal company used recommendations from university
networks, open communication and planning, and the ability to be patient to keep up with

the slower pace of corporate decision-making.
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RQ3: “How should startups define and measure the success of corporate collaborations?”

The study found that, for early-stage deeptech startups, the most significant outcomes of
collaboration are often intangible rather than financial. These are things like getting access
to industrial data, getting technical validation, boosting your credibility, and learning about
what customers want and how things work in your field. However, the study also showed
that it is useful to measure the success of collaborations with measurable indicators. The
focal company has planned KPIs that are specific to its field, such as prediction accuracy for
remaining useful life (RUL), early-warning horizons, and avoided downtime. These metrics
help measure the value of the solution and make it easier to communicate the value to
potential future partners. So, success should be defined as both moving toward commercial

maturity and being able to show real, verified business value through working together.

6.2 Limitations and future research

While this study provides an in-depth analysis of corporate-startup collaboration from the
startup's perspective, it has its own limitations that are important to recognize. First limitation
is the fact that main part of the empirical data was two semi-structured interviews with the
company founders, which is a very limited number. These interviews offered insights into
the startup's strategic thinking and collaborative practices, but they reflect the viewpoints of
a limited number of individuals from a single organization. This narrows the perspectives
covered in the study and makes it difficult to generalize the results to other situations.
Including more detailed opinions from corporate partners could have provided a more
comprehensive picture of how the collaboration worked and the problems that arise between

the companies.

This study also focuses only one early-stage deeptech startup operating in the Finnish
industrial context. This means that the results reflect the features of the company's industry’s
environment and maturity level. The processes and challenges identified can be very
different across industries, countries, and stages of business development. Future studies
could expand the analysis by including various cases across different sectors to evaluate the
differences in strategic alignment, partner selection, and risk governance based on firm size,

industry, or type of innovation.



59

Further research could also examine the development of collaboration over a longer period
of time. Research like this could help explain how initial strategic plans can lead to long-
term outcomes and how early partnership experiences can influence future collaborations.
Quantitative or mixed-methods studies could also be a good way to investigate the

effectiveness of specific collaborative practices.



60

References

Allmendinger, M. & Berger, E. (2019). SELECTING CORPORATE FIRMS FOR
COLLABORATIVE INNOVATION: ENTREPRENEURIAL DECISION MAKING IN
ASYMMETRIC PARTNERSHIPS. International Journal of Innovation Management. 24.
2050003. 10.1142/S1363919620500036.

Alédnge, S. & Steiber, A. (2018) Three operational models for ambidexterity in large
corporations. Triple helix (Heidelberg). [Online] 5 (1), .

Amann, M. et al. (2022) Mitigating not-invented-here and not-sold-here problems: The role

of corporate innovation hubs. Technovation. [Online] 111.

Banka, M. et al. (2025) Collaboration between corporations and startups: goals, expectations

and outcomes. Journal of small business and enterprise development. [Online]

Basias, N., & Pollalis, Y. (2018). Quantitative and qualitative research in business &
technology: Justifying a suitable research methodology. Review of Integrative Business and

Economics Research, 7, 91-105.

Bathelt, H. et al. (2010) A knowledge-based typology of university spin-offs in the context

of regional economic development. Technovation. [Online] 30 (9), 519-532.

Blank, S. (2010), “Why startups are agile and opportunistic — pivoting the business model”
[cited 28.10.2025] Available: https://steveblank.com/2010/04/12/why-startups-are-agile-

and-opportunistic-%E2%80%93-pivoting-the-business-model/

Blank, S. (2013) Why the lean start-up changes everything. Harvard business review 91 (5)
p.64-72.

Cambra Fierro, J. J. & Pérez, L. (2018) Value creation and appropriation in asymmetric
alliances: the case of tech startups. Management (Paris, France : 1998). [Online] 21 (1),
534-573.

Cantamessa, M. et al. (2018). Startups’ Roads to Failure. Sustainability, 10(7), 2346.


https://steveblank.com/2010/04/12/why-startups-are-agile-and-opportunistic-%E2%80%93-pivoting-the-business-model/
https://steveblank.com/2010/04/12/why-startups-are-agile-and-opportunistic-%E2%80%93-pivoting-the-business-model/

61

Chappert, C. et al. (2024). Corporation-start-up collaboration: how can the tensions
stemming from asymmetries be managed? Industry and innovation. [Online] 31 (5), 666—

693.

Ching, H. Y., & Caetano, R. M. (2021). Dynamics of corporate start-up collaboration: An
exploratory study. Journal of Management Research, 13(2), 22-49

Christensen, C. Raynor, M. & McDonald, R. (2015). What is disruptive innovation? Vol.
93. Harvard Business School Publ. Corp.

Cockayne, D. (2019) What is a startup firm? A methodological and epistemological

investigation into research objects in economic geography. Geoforum. [Online] 10777-87.
Collis, D. (2016) Lean Strategy. Boston: Harvard Business Review.

Colombo, M. G. & Piva, E. (2008) Strengths and Weaknesses of Academic Startups: A
Conceptual Model. IEEFE transactions on engineering management. [Online] 55 (1), 37-49.

Corvello, V. et al. (2023) Antecedents, processes and outcomes of collaboration between

corporates and start-ups. Review of managerial science. [Online] 17 (1), 129—-154.

Csik, M. B. L. & Torres Junior, A. S. (2024) Emergent way: corporate-startup synergies in
shaping the future of innovation. Journal of international entrepreneurship. [Online] 22 (2),

187-212.
Dealroom. (2021). 2021: The year of deep tech, Amsterdam: Dealroom.

De Groote, J. K., & Backmann, J. (2020). Initiating open innovation collaborations between
incumbents and startups: How can David and Goliath get along?. International Journal of

Innovation Management, 24(02), 2050011.

Demir, F. & Lukes, M. (2024) Corporate-startup collaboration: A managerial decision-
making framework based on a systematic literature review. Review of managerial science.

[Online]

Dionisio, E. A. et al. (2023) Identifying necessary conditions to deep-tech
entrepreneurship. RAUSP management journal. [Online] 58 (2), 162—185.

Dizdarevic, A. et al. (2024) When opposites attract: a review and synthesis of corporate-

startup collaboration. Industry and innovation. [Online] 31 (5), 544-578.



62

Drzewiecki, J. (2023). Strategic management in Polish startups: strategy vs business model

approach—research results. Procedia Computer Science, 225, 3163-3172.

Dyer, W. G. & Wilkins, A. L. (1991) Better Stories, Not Better Constructs, to Generate
Better Theory: A Rejoinder to Eisenhardt. The Academy of Management review. [Online] 16
(3), 613.

Freytag, R. (2019) Strategic negotiations: three essentials for successful partnerships with
startups. Strategy & leadership. [Online] 47 (1), 19-25.

Garcia Martin, P. C. et al. (2024) Managing start-up - incumbent digital solution co-creation:
a four-phase process for intermediation in innovative contexts. Industry and innovation.

[Online] 31 (5), 579-605.

Giardino, C. et al. (2014) What Do We Know about Software Development in
Startups? IEEE software. [Online] 31 (5), 28-32.

Giglio, C. et al. (2025) Cooperation between large companies and start-ups: An overview of

the current state of research. European management journal. [Online] 43 (1), 142—153.

Gutmann, T. & Lang, C. (2022) Unlocking the Magic of Corporate-Startup Collaboration:
How to Make It Work. IEEE engineering management review. [Online] 50 (2), 19-25.

Halecker, B. & Dotzel, M. (2023) ‘From Building Block to Application: A Deep Tech
Commercialization Framework’, in ISPIM Conference Proceedings. 2023 Manchester: The

International Society for Professional Innovation Management (ISPIM). pp. 1-11.

Harlé, N. et al. (2017). What Deep-Tech Startups want from corporate partners. [online]
[cited 20.5.2025] Awvailable: https://www.bcg.com/publications/2017/technology-digital-

joint-ventures-alliances-what-deep-tech-startups-corporate-partners

Hevner, A. R. et al. (2004) Design Science in Information Systems Research. MIS quarterly.
[Online] 28 (1), 75-105.

Hughes, T. (2014). Co-Creation: Moving Towards a Framework for Creating Innovation
in the Triple Helix. Prometheus: Critical Studies in Innovation. doi:10.1080/08109028
.2014.971613.


https://www.bcg.com/publications/2017/technology-digital-joint-ventures-alliances-what-deep-tech-startups-corporate-partners
https://www.bcg.com/publications/2017/technology-digital-joint-ventures-alliances-what-deep-tech-startups-corporate-partners

63

Islam, N. et al. (2017) Fostering Digital Innovation through Inter-Organizational
Collaboration between Incumbent Firms and Start-Ups. IDEAS Working Paper Series from
RePEc.

Katila, R. et al. (2008) Swimming with Sharks: Technology Ventures, Defence Mechanisms
and Corporate Relationships. Administrative science quarterly. [Online] 53 (2), 295-332.

Kohler, T. (2016) Corporate accelerators: Building bridges between corporations and
startups. Business horizons. [Online] 59 (3), 347-357.

Mathisen, M. T. & Rasmussen, E. (2019) The development, growth, and performance of
university spin-offs: a critical review. The Journal of technology transfer. [Online] 44 (6),

1891-1938.

Mazzarol, Tim. (2005). A Proposed Framework for the Strategic Management of Small
Entrepreneurial Firms. Small Enterprise Research: The Journal of SEAANZ. 13. 37-35.
10.5172/ser.13.1.37.

Paiola, M. et al. (2021) Prior knowledge, industry 4.0 and digital servitization. An inductive

framework. Technological forecasting & social change. [Online] 171.

Pfeffer, J. & Salancik, G. R. (2003) The external control of organizations : a resource

dependence perspective. Stanford, Calif: Stanford Business Books.

Pyo, J., Lee, W., Choi, E. Y., Jang, S. G., & Ock, M. (2023). Qualitative research in
healthcare: necessity and characteristics. Journal of preventive medicine and public

health, 56(1), 12.

Ries, E. (2011) The lean startup : how today’s entrepreneurs use continuous innovation to

create radically successful businesses. 1st ed. New York: Crown Business.

Riikkinen, M. & Pihlajamaa, M. (2022) Achieving a strategic fit in fintech collaboration —
A case study of Nordea Bank. Journal of business research. [Online] 152461-472.

Schramm, Carl. (2018). It is not about framework. Harvard Business Review 93: 5.

Schuh, G. & Studerus, B. (2023) ‘Derivation of Requirements for the Formation
of Collective Target Systems for Technology-Based Cooperation Between Manufacturing

Corporates and Startups’, in Natasha Sacks et al. (eds.) Smart, Sustainable Manufacturing



64

in an Ever-Changing World. [Online]. Switzerland: Springer International Publishing AG.
pp. 463-482.

Schuh, G. Studerus, B. and Himmerle, C. (2022).” Development of a Life Cycle Model for
Deep Tech Startups.” Journal of Production Systems and Logistics. 2 (5), pp. 1-17

Simon, F., Harms, R., & Schiele, H. (2019). Managing corporate-startup relationships: what
matters for entrepreneurs?. International journal of entrepreneurial venturing, 11(2), 164-

186.

Siota, J, & Prats, J. (2021). How corporate giants can better collaborate with Deep-Tech
start-ups. The case of East and Southeast Asia., Barcelona: IESE Publishing

Sjodin, D. et al. (2021) How Al capabilities enable business model innovation: Scaling Al
through co-evolutionary processes and feedback loops. Journal of business research.

[Online] 134574-587.

Slavik, S. et al. (2022) Strategic background of the start-up: Qualitative analysis.

Administrative sciences. [Online] 12 (1), 1-25.

Spender, J.-C. et al. (2017) Startups and open innovation: a review of the literature. European

journal of innovation management. [Online] 20 (1), 4-30.

Steiber, A. & Alédnge, S. (2021) Corporate-startup Co-creation for Increased Innovation and
Societal Change. Triple helix (Heidelberg). [Online] 7 (2-3), 227-249.

Steiber, A. et al. (2021) Learning with startups: an empirically grounded typology. The
learning organization. [Online] 28 (2), 153-166.

Tuomi, J. & Sarajarvi, A. (2018) Laadullinen tutkimus ja sisdllonanalyysi. Uudistettu laitos.

Helsinki: Kustannusosakeyhtio Tammi.

Usman, M. & Vanhaverbeke, W. (2017) How start-ups successfully organize and manage
open innovation with large companies. European journal of innovation management.

[Online] 20 (1), 171-186.

Weiblen, T., & Chesbrough, H. W. (2015). Engaging with startups to enhance corporate

innovation. California management review, 57(2), 66-90.



65

Zahra, S. A. (2021) The Resource-Based View, Resourcefulness, and Resource Management
in Startup Firms: A Proposed Research Agenda. Journal of management. [Online] 47 (7),
1841-1860.



Appendix 1. Interview questions

1. Background and context
e Can you briefly describe your startup and its current stage of development?
e What kind of collaboration(s) have you engaged in with industrial corporations?

o What were your main motivations for entering into these collaborations?

2. Strategic goals and alignment

o What were your startup’s strategic goals entering the collaboration? And are those

same today?
e How did you ensure that your goals aligned with those of the corporate partner?

e Were there any early discussions to define a shared vision or expected outcomes?

3. Partner selection and fit
e How did you choose or get connected with your corporate partner(s)?
o What factors were most important in determining whether they were a good fit?

e Did you assess strategic or technological alignment before proceeding?

4. Collaboration process
e Can you describe the steps from initial contact to active collaboration?

o Can you describe how trust was established and maintained during your

collaboration with the corporate partner?
o Were any specific models or structures (accelerator, joint project, programs) used?

o What roles or people (internal sponsors, intermediaries) helped manage the

collaboration?



5. Value and learning

o What kinds of resources (e.g., funding, infrastructure, expertise) did the corporation

provide? Are the desired resources still the same?

o What did your team learn from the collaboration technologically, managerially, or

otherwise?

e Were there any specific moments or milestones where value creation was most

apparent?

6. Risks and challenges
o What were the biggest challenges or tensions you encountered?

e How did you manage issues around intellectual property, speed, or cultural

differences?

e Did you experience any risk of dependency on the corporate partner?

7. Measuring success and outcomes
e How do you define or measure the success of these collaborations?

o What tangible results came from earlier collaborations?

8. Long-term vision and strategy
e Did the collaboration support your long-term strategic vision?
e Are you pursuing further partnerships, and what will you do differently next time?

o What advice would you give to another startup entering a similar collaboration?



