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ABSTRACT

Start-up collaboration units (SCUs) are organizational units specifically created by large companies to facili-
tate collaboration with start-ups within their corporate innovation ecosystems (CIEs). The purpose of this
study is to analyze the role of SCUs with reference to the transfer of knowledge between start-ups and large
companies in collaborative innovation projects. An embedded case study was undertaken with three large
original equipment manufacturers (OEMs) in the automotive sector. Interviews were conducted with manag-
ers of the three OEMs, of the intermediaries they collaborate with, and of the start-ups involved. Data were
systematically coded and analyzed. The main barriers to knowledge exchange in partnerships between large
companies and start-ups were identified, i.e. mismatches in the interpretation of knowledge and mismatches
in the expectations of the partners. In addition, strategies have been identified that can be used by SCUs to
facilitate knowledge flows, namely building networks, integrating communication, knowledge elicitation,
orchestrating dialog, thinking outside the box, and increasing agility. This study is one of the first to focus on
SCUs. It contributes to understanding collaborative innovation processes involving start-ups by studying the
knowledge-broker role played by SCUs in the complex network of actors (large companies, start-ups, innova-
tion intermediaries, public institutions) that make up a CIE.

© 2022 The Authors. Published by Elsevier Espafia, S.L.U. on behalf of Journal of Innovation & Knowledge. This

is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Collaboration between large corporations and start-ups is widely
recognized as an approach that favors innovation processes (Freytag,
2019). It involves the participation of several different actors, includ-
ing the large corporation in its multiple articulations, start-up compa-
nies, and also specialized intermediaries, as well as, in some cases,
other organizations (partner corporations, research institutions)
(Granstrand & Holgersson, 2020). This results in an innovation eco-
system centered around the focal corporation or corporate innova-
tion ecosystem (CIE) (Ritala et al., 2013; Autio & Thomas, 2014; Giusti
et al, 2020). On the one hand, innovation ecosystems allow large
companies to speed up their innovation processes, quickly accessing
new technologies and acquiring emerging talent (Steiber & Alange,
2020; Rigtering & Behrens, 2021). On the other hand, being involved
in an innovation ecosystem offers start-ups an opportunity to

* Corresponding author at: Department of Engineering, University of Messina, Con-
trada di Dio, 98166 Messina, Italy.
E-mail address: vincenzo.corvello@unime.it (V. Corvello).

https://doi.org/10.1016/j.jik.2022.100303

improve their reputation, find their first customers, improve their
organizational skills, and access new technologies (Bereczki, 2019;
Kraus et al., 2020; Guo et al., 2022). The quality and the intensity of
the collaboration in an innovation ecosystem are often facilitated by
the presence of specialized intermediaries reducing the barriers to an
effective collaboration (Crisan et al., 2021).

However, collaboration in innovation ecosystems is not without
problems (Scott et al., 2019): information and knowledge asymme-
tries, as well as differences in operating methods, cultures, and objec-
tives, pose challenges (Hutter et al, 2021). The emergence,
development, and functioning of ecosystems are characterized by a
multidirectional exchange of knowledge, the success of which coin-
cides with the success of the ecosystem (Bacon et al., 2019). The
transfer of knowledge is subject to several difficulties. The actors
might lack the willingness to collaborate because of competing inter-
ests, a phenomenon sometimes referred to as paradoxical tensions
(Remneland Wikhamn, 2020). These kinds of tensions have been
observed both in interorganizational knowledge transfer (Ritala &
Stefan, 2021) and in the transfer of knowledge between internal units
within the same organization (Lalaounis & Nayak, 2022). In other
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cases, even if the actors are willing to collaborate, barriers at the cog-
nitive level might hinder knowledge transfer. Such barriers include
knowledge ambiguity, different contexts for the exchanging partners,
and information overload (Xie et al., 2018).

The presence within large companies of organizational units spe-
cifically dedicated to collaboration with start-ups is a powerful tool
for improving innovation processes (Fang et al., 2013; Yao et al.,
2020). These organizational units are referred to as start-up collabo-
ration units (SCUs) (Dingler & Enkel, 2016; Kurpjuweit & Wagner,
2020). A relevant part of their work is to identify, collect, and transfer
valuable knowledge. They have a transversal knowledge of corporate
processes, acting as a bridge between the various departments of the
corporation and the start-ups involved in the collaboration (Kurpju-
weit & Wagner, 2020).

Several studies have been conducted over recent years on knowl-
edge-sharing behavior in innovation ecosystems (e.g. Fang et al.,
2013; Loebbecke et al., 2016; Oberg & Alexander, 2019), on the role
of knowledge brokers (e.g. Chiambaretto et al., 2019; Crupi et al,,
2020), and on collaboration between large corporations and start-ups
(e.g. De Groote & Backmann, 2020; Steiber et al., 2021). In many stud-
ies, the unit of analysis has focused on the organizational or the eco-
system level. Few studies have focused on individual groups and
organizational units, and even fewer on SCUs. This is somewhat sur-
prising given the importance of these organizational units in the for-
mation and functioning of CIEs.

The purpose of this paper is to explore the role of SCUs in knowl-
edge transfer processes within CIEs. Our study aims to understand
what prevents large corporations and start-ups from effectively
exchanging knowledge and how SCUs can help overcome these diffi-
culties. We maintain that SCUs play a crucial role in solving paradoxi-
cal tensions and translating knowledge between domains, since they
serve as intermediaries between unrelated groups or individuals and
are focused on knowledge gathering and dissemination (Chiambar-
etto et al., 2019).

Hence, the research questions we aim to address in this paper can
be formulated as follows:

RQ1: What are the specific characteristics of knowledge exchanges in
partnerships between large companies and start-ups?

RQ2: What is the role of SCUs in facilitating knowledge exchanges in
partnerships between large companies and start-ups?

To answer these questions, we conducted an embedded case
study with three original equipment manufacturers (OEMs) in the
automotive industry. The case study involves three large Swedish
OEMs that, in 2020, started a project to develop a partnership model
for collaboration with start-ups. The project also included three
intermediaries that are involved in the study, as well as the start-ups.
This paper focuses on the role of the SCUs that each of the three
OEMs implemented within their own organization.

The case-study analysis identifies: the main flows of knowledge
for each phase of the collaboration process and for each actor
involved; the main barriers to knowledge transfer; and the strategies
enacted by the SCUs to overcome these barriers.

The paper contributes to practice by providing insights for manag-
ers of large corporations involved at various levels in collaboration
with start-ups (e.g. managers in SCUs, as well aa top managers and
line managers), entrepreneurs in start-ups interested in collaborating
with large companies, managers in intermediaries specializing in cor-
porate—start-up collaboration, and policy-makers. From a theoretical
point of view, the paper contributes to a better understanding of
knowledge flows in complex systems and in CIEs.

The article is organized as follows. In Section 2, the literature on
the relevant topics for the purpose of this study will be summarized,
namely the collaboration between start-ups and large companies, the
flows of knowledge between the actors of a CIE, and the role of the
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SCUs as knowledge brokers. In Section 3, the methodology used will
be detailed, and the paper will then move on to the description of the
findings in Section 4. In particular, the paper details the knowledge
flows between the actors in the case studied and the role played by
the SCUs. In Section 5, the implications for theory will be highlighted,
as well as managerial implications, limitations, and possible future
developments.

Theoretical background
Collaboration between large companies and start-ups in CIEs

A considerable body of literature has indicated that partnerships
between large companies and start-ups are a useful strategy for man-
aging innovation processes (e.g. Dushnitsky & Lenox, 2005; Fabel et
al., 2013; Weiblen & Chesbrough, 2015; Kurpjuweit & Wagner, 2020).

Building on Williamson’s (1991) definition of strategic alliances,
we define collaborations between corporations and start-ups as
interactions in which the partners maintain autonomy but are mutu-
ally dependent. These collaborations can develop over a short-,
medium-, or even on a long-term horizon.

In this type of collaboration, large companies look for ways to
accelerate innovation processes (Allmendinger & Berger, 2020) by
making them more agile (Weiblen & Cheesbrough, 2015) and ulti-
mately increasing their productivity and effectiveness (Simon et al.,
2019). For their part, start-ups can obtain funding and gain access to
the resources of large companies (e.g. laboratories) and their organi-
zational and market knowledge (Park & Steensma, 2018; Simon et al.,
2019).

In several articles, the collaboration between large companies and
start-ups has been indicated as a means of obtaining strategically rel-
evant results, such as the generation of radical innovations or the cul-
tural transformation of the organization (Wadhwa & Basu, 2013;
Enkel & Sagmeister, 2020). Other studies have indicated how this
type of collaboration is capable of efficiently producing incremental
innovations and adaptability to new competitive contexts (Rothaer-
mel, 20013, 2001b).

Over the years, collaboration between large companies and start-
ups has been structured, generating different types of programs, such
as accelerators, incubators, the venture client model, and innovation
hubs (Weiblen & Cheesbrough, 2015; Steiber & Alange, 2020), to
name but a few. In this context, numerous specialized organizations
have emerged, the mission of which is the facilitation of collaboration
(e.g. Moshner et al., 2017; Boni & Joseph, 2019).

The network of interactions between the players in the system
(start-ups, large companies, intermediaries, research institutions, and
public institutions) becomes increasingly dense and the relationships
more complex, giving rise to actual innovation ecosystems (Joseph et
al,, 2021).

Large companies have an active role in the development of these
systems (Christensen & Karlsson, 2019). Many of them create a net-
work of actors with which to collaborate more intensively and with
respect to which each large company aims to take a central position.
These ecosystems can be defined as CIEs (Ritala et al.,, 2013; Autio &
Thomas, 2014).

Innovation develops within these environments in a non-linear
and often unpredictable way. The development of such ecosystems,
as well as the role and image that large companies build up within
them, assume a strategic importance (Pushpananthan & Elmquist,
2022).

In CIEs, the management of collaborations with start-ups must
consider a double level: on the one hand, it is important to manage
correctly individual collaboration projects, because their results can
be relevant both for large companies and start-ups; on the other
hand, it is necessary to cultivate good relationships to favor the
development of the ecosystem as a whole (Joseph et al., 2021).
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The literature has highlighted various criticalities in the manage-
ment of relations between start-ups and large companies, in particu-
lar attributing them to asymmetries between the two types of
partners. These asymmetries concern not only size and power, but
also culture and objectives (Minshall et al., 2021; Prashantham &
Kumar, 2011). These asymmetries can compromise both the results
of individual projects and the relationships between the actors
involved in the medium to long term (Allmendinger & Berger, 2020).

Knowledge sharing in CIEs

The transfer of knowledge from one partner to another is one of
the objectives of the partnerships formed between start-ups and
large firms in CIEs (Dushnitsky & Shaver, 2009). A simplified repre-
sentation of knowledge flows in CIEs is presented in Fig. 1. On the
one hand, large companies are interested in technological knowledge
and the entrepreneurial style of start-ups; on the other hand, start-
ups are interested in the organizational and sector knowledge of
large companies (Steiber et al., 2021).

The literature has often dealt with the issue of knowledge transfer
between organizations, analyzing the problem in different contexts
(Argote & Fahrenkopf, 2016). Much of this literature has dealt with
the issue of barriers to knowledge transfer (e.g. Szulanski, 1996;
Bechky, 2003), pointing out, among other aspects, problems such as
the difficulty in exchanging tacit knowledge (Nonaka & Takeuchi,
1995) and the dependence of knowledge on the context in which it
has been generated, with the consequent need to interpret, translate,
and adapt it when transferred to another context (Boari & Riboldazzi,
2014). The cognitive distance between the actor that transmits
knowledge and the actor that receives it is a factor that makes the
process difficult (Cillo, 2005).

The literature on relative absorptive capacity (Lane & Lubatkin,
1998) suggests that the ability to absorb knowledge has a strong rela-
tional component, so it is easier to learn from similar than from dif-
ferent partners.

The literature has also highlighted that the exchange of knowledge
requires a collaborative attitude (Loebecke et al.,, 2016). The fact that
start-ups and large companies are not typically direct competitors
seems to make this less relevant than in other forms of alliance (Pra-
shantham & Kumar, 2011). However, several authors have stressed the
importance of a collaborative climate and trust between start-ups and
large companies for the success of the collaboration (Bereczki, 2019; All-
mendinger & Berger, 2020), thus confirming the findings of other stud-
ies on knowledge transfer in other contexts (e.g. Levin & Cross, 2004).

Start-ups

O O
O
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SCUs as knowledge brokers

Knowledge brokers are individuals or groups that formally or
informally have the role of creating links between producers and
users of knowledge, sometimes creating knowledge themselves in
the process (Verona et al., 2006).

Knowledge brokers play their role by placing themselves on the
border between two communities, often developing a sense of
belonging to both (Lupton & Beamish, 2014). In this position, they
can activate learning processes with respect to knowledge in both
communities (Del Giudice et al., 2017; Keszey, 2018). This makes it
easier for these entities to enter the knowledge processes by becom-
ing vectors, interpreters, and translators of the transferred knowl-
edge (Crupi et al., 2020).

Knowledge brokers are therefore subjects capable of identifying
potentially useful knowledge and effectively communicating it to
recipients (Howells, 2002). In addition to this function, they also per-
form that of relationship managers (Paul & Whittam, 2010) as the
transfer of knowledge does not occur smoothly when it is not sup-
ported by collaborative relationships.

The modes through which knowledge brokers achieve these
results depend on the context and include reducing costs for knowl-
edge transfer, mitigating competitive tensions, and fostering aware-
ness and trust in external knowledge (Chiambaretto et al., 2019), to
name but a few.

SCUs (Basu et al., 2011; Kurpjuweit & Wagner, 2020) are set up by
large companies to work closely with start-ups in order to facilitate
collaboration (Wouters et al., 2018). They are typically organized as
small, agile groups (Basu et al., 2011) that perform their role in col-
laboration with external intermediaries, who have the task of identi-
fying on behalf of large companies the most interesting start-ups. The
tasks of SCUs and intermediaries overlap, although the SCUs mainly
manage the internal processes of the large enterprise, while the
intermediaries interact more closely with the start-up ecosystem
(Kurpjuweit & Wagner, 2020).

Although studies on SCUs are rare, especially those analyzing their
role in fostering knowledge flows, existing evidence suggests that
knowledge transfer is a major concern of SCUs and that they act as
knowledge brokers in this context (Basu et al., 2011; Wouters et al.,
2018).

Knowledge flows in partnerships between large companies and
start-ups are subject to conditions, as illustrated in the previous sec-
tion. This suggests that, as happens for other knowledge brokers
(Chiambaretto et al., 2019), SCUs must develop specific knowledge-
brokering strategies.

OEM

O 5

O

Knowledge flows

e

<:> Intermediary ” ‘@
o~ N

Fig. 1. Flows of knowledge in CIEs.
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These latter aspects have been neglected by the existing literature,
justifying the research questions posed in this article. By interpreting
the role of SCUs as knowledge brokering, and applying the theory
developed by existing research on the role of knowledge brokers, we
intend to answer these questions, thus deepening the knowledge of
SCUs and, more generally, of CIEs.

Methods
Research design

We adopted an exploratory-based approach to design our
research (Miles et al., 2014). We conducted an embedded case study
(Yin, 2013) on three large Swedish OEMs. In-depth exploratory stud-
ies based on embedded case studies are widely used to observe and
investigate emerging phenomena in innovation ecosystems (Jiang et
al., 2019; Abbassi et al., 2022). The embedded case study approach is
particularly suitable to examine an environment where boundaries
are not clearly evident (Yin, 2013) and the phenomena to be observed
are multifaceted (Scholz & Tietje, 2002). This is the case for CIEs,
where the boundaries between organizations are dynamic and
blurred (Hofman et al., 2016).

Case selection

To answer our research questions, we conducted a case study
involving three OEMs in the automotive industry. We decided to
focus on the automotive industry for several reasons. It can be con-
sidered as one of the most relevant sectors both in emerging and
industrialized countries (Saeed et al., 2019). Since its inception, the
automotive sector has represented the context for the development
of many organizational innovations that have subsequently spread to
other industries (Candelo et al., 2021). The sector is experiencing a
dramatic discontinuity in the way carmakers design and deploy inno-
vation (Lazzarotti et al., 2013). Innovation networks in the automo-
tive sector are assuming an ever-growing relevance (Karlsson &
Skold, 2013). OEMs are showing a growing predisposition towards
the use of external knowledge in their innovation activities (Di Minin
et al., 2010; Matricano et al., 2019). This has stimulated the attention
of many scholars regarding the different aspects relating to knowl-
edge management in open innovation projects in the automotive sec-
tor (Dodourova & Bevis, 2014; Wilhelm & Dolfsma, 2018).

The case study involves three large Swedish OEMs, named here
OEM 1, OEM 2, and OEM 3. The choice of these firms is based on the
following reasons. The program they started is intended as a strategic
tool to strengthen the CIEs of the three OEMs as well as their position
within the ecosystem. All three OEMs created a SCU their organiza-
tion. Several studies have recognized the importance of these three
companies in promoting open innovation projects (e.g. Borjesson &

Table 1
Data sources.
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Elmquist, 2011; Wikhamn et al., 2013; Ollila & Ystrom, 2017; Pushpa-
nanthan & Elmquist, 2022).

Data collection and analysis

We collected primary and secondary data to allow the use of tri-
angulation-based approaches (Eisenhardt, 1989). Regarding the pri-
mary data, we conducted 18 interviews with 14 interviewees. The
duration of the interviews ranged from 90 to 120 min, with an aver-
age duration of 100 min. All interviews were recorded and tran-
scribed with the support of Otter software. Moreover, we
participated in two workshops with representatives of all the part-
ners in the project. The first workshop lasted three hours, and the
second two hours. Finally, we participated in five one-hour program
committee meetings (meetings between the representatives of the
SCUs of the three OEMs in charge of the project). The two workshops
and the meetings were also recorded and transcribed to preserve the
quality of the data (Gibbert et al., 2008). Anonymity was ensured for
all interviewees, with the interviewees being identifiable only
through the organizational role held within the innovation project.

A summary of the information regarding the interviews is pro-
vided in Table 1.

Secondary data were obtained by analyzing both internal (e.g.
reports, emails, contracts) and external documents (e.g. industry
reports, newspapers, websites, project documentation). We com-
bined the primary and secondary data to triangulate the collected
information. Following the suggestions provided by Gioia et al.
(2013), we adopted an inductive research approach based on three
main steps. The first step consisted of an in-depth analysis of the raw
data. We read the documents and interview transcriptions several
times to identify common words, terms, and concepts mentioned by
respondents to identify first-order categories of codes reflecting the
views of the respondents. The second step consisted of the examina-
tion of the first-order concepts, allowing the identification of links
and patterns among them. This yielded the identification of second-
order constructs, representing theoretically distinct concepts arising
from the combination of first-order categories. As a final step, we
combined the second-order concepts into aggregate dimensions to
investigate the relationships between them. An example of the cod-
ing is presented in the Appendix.

Empirical setting

The case study deals with a collaborative project, started in 2020,
involving three large Swedish OEMs. The aim of the project is the
development of a partnership model for collaboration with start-ups.
Three intermediaries facilitating the matching between start-ups and
corporations were involved in the project.

Organization Type of organization Number of interviewees

Type of interviewees

Number of interviews Total duration of interviews

OEM1 OEM 2
OEM2 OEM 1
OEM3 OEM 2
Intermediary 1 Intermediary 2
Intermediary 2 Intermediary 2
Intermediary 3 Intermediary 1
Start-up 1 Start-up / Innovative SME 1
Start-up 2 Start-up / Innovative SME 1
Start-up 3 Start-up / Innovative SME 1
Vinnova Governmental agency 1
Total 14

Workshops with all partners
Program committee meetings

Innovation manager; SCU member 3 5h 30 min
Innovation manager 2 3h
Innovation manager; SCU member 3 5h 30 min

Senior advisor

Innovation manager
Senior project leader
Head of operations
Business designer/Partner
Head of research
Program manager

[N S S S

2 hour 30 min

2 hour 30 min

2 h 55 min

1 hour 30 min

1 hour 30 min

1 hour 30 min

1 hour 30 min

27 h 55 min

2 workshops of 2 h each
5 meetings of 1 hour each
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OEM 1 is a worldwide leader in the production, distribution, and
sale of commercial vehicles, such as trucks, buses, construction
equipment, and marine and industrial drive systems. The company
has around 95,000 employees, with production plants in 19 countries
and a dealership and service network in 190 countries.

OEM 2 is a multinational manufacturer of luxury vehicles, Sedans,
SUVs, and station wagons. The company employees about 43,000
people.

OEM 3 is a major manufacturer of heavy trucks and buses. The
company employs approximately 54,000 people around the world,
with production facilities and assembly plants in several countries in
Europe, Latin America, and Asia.

Intermediary 1 offers young companies with pioneering ideas
regarding mobility and connectivity the opportunity to access the
network and accelerate their development through strategic partner-
ships with partner companies.

Intermediary 2’s venture client program is a joint initiative
between several large Nordic companies aiming to facilitate match-
ing between large companies and start-ups: industry leaders are con-
stantly on the lookout for new technologies to define what is next in
their field, while on the other hand it offers start-ups the chance to
acquire global corporations as their clients.

Intermediary 3 is an association of more than 350 businesses,
mainly small and medium-sized companies, with the specific goal of
developing the associated businesses as suppliers in the automotive
industry.

It is worth underlining that Swedish vehicle manufactures have
limited experience in this way of working. Historically, new products
and innovation have been created internally, and this is still the
established way of working and can be considered the company cul-
ture. Although some initiatives have been started, adaptation to this
new way of working takes time. The aim of the studied collaborative
project is to accelerate the establishment of partnerships and develop
and implement this new way of working. The project was funded by
Vinnova, the Swedish Government’s innovation agency.

Data regarding the partners in the case program is summarized in
Table 2.

Findings

In this section, we will describe the knowledge flows that arise in
the case studied. We will then focus on the barriers to knowledge
transfer as they emerge from the interviews. Finally, we will describe
the knowledge-brokering role of the SCUs, which aim to limit the
negative effects of these barriers.

Knowledge exchanges

Collaborative projects between start-ups and large enterprises
involve intentional exchanges of knowledge of which all participants
are largely aware, as well as knowledge flows that are less obvious
and that they are sometimes unaware of.

Table 2
Partners in the case program.

Journal of Innovation & Knowledge 8 (2023) 100303

The interviewees distinguished two main phases. The first phase
comprises the initial steps (set-up, scouting and, in part, matchmak-
ing) in which OEMs interact with different start-ups with the support
of the intermediaries, trying to identify the start-ups with which to
collaborate. This phase is highly structured. The second phase
includes the steps of matchmaking and testing in which, once a start-
up has been chosen as a partner, a co-development project or other
form of collaboration is initiated. This phase presents a high degree
of variability.

In the initial phase, there are two main conscious knowledge
flows: knowledge relating to the needs of the large company, for
which a collaboration with start-ups is considered useful; and knowl-
edge of the solutions proposed by start-ups and which can be usefully
developed together with large companies.

Business needs are often formalized in the form of short para-
graphs referred to as “challenges” or “topics.” These are rather broad
descriptions, each of which can include a wide range of solutions.
These needs are advertised on the Internet or through the networks
of the actors involved.

Generally, the need or opportunity is identified by a department
or business unit of the large company. Sometimes this happens with
the support of the SCU or the intermediary during dedicated meet-
ings. The clarification and formalisation of the need undergoes a
refinement process in which knowledge flows from the line unit, to
the SCU, to the intermediary, and then to the final recipient, i.e. the
start-up.

This is how one interviewee (Intermediary 1) described this:

“If we look at our process, we have divided it into five main steps. The
first one is set-up. And that’s about ideation and brainstorming and
formulating possible cases, then we prioritize a few cases that we
anticipate having the largest impact for the organization. In the sec-
ond step we publish those cases on our website and other
channels.. .. In the third step we start going through a shortlist of
start-ups together with the domain experts to really identify what
we are looking for ... [for matchmaking and testing] how it is real-
ized, it's extremely case dependent.”

The communication process for the solutions proposed by the
start-ups follows a reverse path. The start-up contacts the SCU or the
intermediary. In the case of public calls, it typically does so by filling
out a form. In some cases, this is the first contact between the start-
up and the OEM ecosystem. In other cases, start-ups are already
involved in the OEM’s or intermediary’s network. At this point, the
knowledge is communicated according to a sequence that goes from
the start-up, to the intermediary, to the SCU, to the department or
business unit that can use the solution. Each of these actors has ways
to gain additional knowledge regarding the solution. The pitches
given by start-ups are an example of this, and meetings can be orga-
nized.

Subsequently, the selection process leads to the identification of
start-ups that are subsequently involved in a process of more intense
interactions (sometimes moving to the OEM facilities).

Partner Approximate dimension Main area of activity

OEM1 95.000 employees Trucks, buses and construction equipment, marine and industrial drive systems
OEM2 43.000 employees Manufacturer of luxury vehicles, Sedans, SUVs and station wagons cars

OEM3 42.000 employees Manufacturer of heavy lorries, trucks and buses

Intermediary1
Intermediary2
Intermediary3

20 Employees
30 employees
10 employees

Provides services for start-ups in order to innovate in partnership with partner companies
Provides consulting and networking services for collaborative innovation
Provides services to associate companies (mostly suppliers of OEMs in the automotive industry)
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For example, one innovation manager in the SCU of OEM 1 stated
that:

“We have these need owners, they are the ones that select focus areas
and the ones that choose which companies they are interested in lis-
tening to. They listen to the pitch week, and they vote for which cor-
porations they would like to engage with to talk more. And then we
[the start-up, SCU, and need owner] have a dialog to understand if
we can potentially do something together.”

The knowledge to be transferred, both in relation to the needs and
to the solutions proposed by start-ups, is complex and strongly con-
textualized. The transfer process is considered by the interviewees to
be extremely laborious. Both SCUs and intermediaries consider mak-
ing the process efficient as their main goal.

According to an innovation manager in OEM 2:

“... it is a quite complex procedure also because it challenges our
mindset ... we have to evaluate the technology offered by the start-
up, how suitable it is to integrate into our operations; it may also be
that other areas would like to make sure the solutions fit into our
operations. Our intention is to do this quickly in our organization.”

Despite the time and energy spent in this regard, everyone recog-
nizes that a certain level of ambiguity and consequent misunder-
standings remain until the advanced stages. To limit these
shortcomings, the actors activate the transfer of other, less deliberate
flows of knowledge.

Among these, in the direction that goes from the OEM to the start-
up, the interviewees often recall flows of knowledge relating to: the
automotive sector; internal processes and structures; and the OEM’s
corporate culture.

For example, a member of the SCU at OEM 1 stated that:

“We are dependent on other people in OEM 1, like people working
with engineering, who have information that we need ... data on
their own processes and their own routines that we need to give to
those external small companies.”

In the opposite direction, there are flows related to the work style
of start-ups in general, the technological domain, and the overall con-
text of the specific start-up involved.

For example, one interviewee in the SCU of OEM 3 explained that:

“It really pays out for those that have put in effort to describe them-
selves, describe what you want to do with OEM 3. What other rele-
vant things you have done, and so on. It’s interesting to see who their
investors are, who are the customers.”

As anticipated above, in the final stages (matchmaking and test-
ing), the start-up and the OEM further develop the solution and test
its technical and commercial validity. In this phase, the flows of
knowledge are much more dependent on the specific case, and the
ways in which they take place are less standardized. Several actors
(start-up, SCU, intermediary, and representatives of business units)
interact simultaneously.

In this phase, the transfer of knowledge is accompanied by knowl-
edge creation: the encounter between the solution proposed by the
start-up and the technologies, products, and knowledge of the OEM
might lead to modification of the solution itself, as well as of the
OEM’s processes and possibly of its products. This change and inno-
vation requires new knowledge not originally possessed by either
partner.

For example, one member of a start-up stated that:

“They had not thought of it [the solution they are co-developing with
the OEM| before. We're not doing anything they initially asked us to
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do. We asked them if they would be interested. And yes, they were.
It’s disruptive.”

Barriers to knowledge exchange

In this section, we will describe the main barriers to knowledge
exchange, namely perspective mismatch and expectations mismatch,
which are tightly interrelated.

Perspective mismatch

The interviewees underlined that start-ups and OEMs have very
different cultures and ways of working. If at times this diversity pro-
duces creative contamination, it is often also a source of slowness in
the transfer of knowledge and of misunderstandings.

A member of the SCU in OEM 3 put it this way:

“The way that corporations think and how start-ups think, I think
they are completely different animals.”

Departments such as purchasing or legal tend to assume that
start-ups are familiar with standard purchasing or quality-assurance
procedures. They sometimes assume start-ups know standard con-
tract terms or are capable of sophisticated legal insight. This asymme-
try, however, is less evident in the case of R&D departments and in
general with business areas accustomed to dealing with innovation
processes.

For example, discussing mutual understanding between corporate
departments and start-ups, an innovation manager in OEM 3 stated
that:

“The persons I work with [in R&D], they are probably, you know,
more thinking outside the box, and more used to working with start-
ups. So, if I only think of them, it [understanding each other] is easier
than if I think about the organization in general.”

Start-ups, for their part, find it difficult to understand stan-
dardized processes and hierarchical structures, ultimately inter-
preting as burdensome what makes sense in the context of a
large company.

When there is a similarity in the technological background of the
partners, the information asymmetries are further reduced, as sug-
gested, for example, by the following statement by an interviewee in
OEM 3:

“In the autonomous transport division, which is a more software-
driven division, compared to many other business units of OEM 3 —
and I believe the automotive industry in general — the development
cycle is shorter. Compared to many other units, here both parties
know rather well how the development cycle works.”

Expectations mismatch

The mismatch of expectations between start-ups and large com-
panies is one of the main reasons for friction during and after the col-
laboration.

It often happens, for example, that start-ups (especially the youn-
ger ones) expect to become a supplier of the large company at the
end of the collaboration project, acquiring a customer for the solution
they propose. This is generally considered a desirable outcome by
both parties but occurs in a limited number of cases.

When expectations are not met, trusting relationships between
partners can be compromised. The interviewees declared that the ini-
tial level of mutual trust (between start-ups and members of the SCU)
is high, but many of them observed that it may decrease following
disappointing interactions.
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For example, one representative of Intermediary 2 stated that:

“Many start-ups have bad experiences with corporations, so it takes
some time to overcome the mistrust from that bad experience.”

On the other hand, large companies often tend to treat the start-
up as a traditional supplier, equipped with a product or service and a
defined business model capable of immediately guaranteeing its
solution in a reliable manner. Instead, however, start-ups are entities
that are still defining their business model, which, moreover, they
are forced to modify to effectively interact with large companies.

According to a member of the SCU at OEM 3:

“In our collaboration with start-ups the hopes are very high. We
think that, you know, they‘re like magicians, they can create any-
thing, because they are a start-up, and we also believe that they have
a ready-made solution which they only need to adapt a little bit for
our purpose.”

The mismatch between the expectations of start-ups and large
companies is often due to knowledge asymmetries between the part-
ners. Entrepreneurs in start-ups have strong technical skills but lim-
ited managerial and market skills. They also know little about the
automotive world. Similarly, managers in large firms do not fully
understand start-ups’ way of working. Therefore, both actors might
fail to understand the objectives of the partner and to adequately
communicate their expectations.

The mismatch in expectations is a cause of inadequate knowledge
transfer. Indeed, it may happen that the actors, due to the lack of clar-
ity regarding the partner’s expectations, pursue different objectives.
Because of such misunderstandings, the participants strive to transfer
elements of knowledge that are not functional to the project objec-
tives or to a fruitful collaboration.

According to one interviewee in Intermediary 1:

“They [start-ups] usually consist of a lot of PhDs, for example, and
people who love technology. They fall behind when it comes to
business.”

The meeting between these two worlds takes place initially based
on structured knowledge exchanges formalized in the challenges and
calls published by the OEMs or by the intermediaries they use for
start-up scouting. The subsequent pitch phases allow for a deeper
exchange, but it is difficult to convey the complexity of tacit
knowledge.

Table 3
Strategies used by the SCUs to foster knowledge exchange.
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Symmetrically, large companies might perceive start-ups’ way of
working, which is poorly adapted to structured processes, as unorga-
nized or even chaotic.

SCUs’ strategies for facilitating knowledge exchange

In this section, we summarize the strategies used by the SCUs in
the OEMs analyzed to overcome the barriers to knowledge exchange
illustrated in the preceding sections. The strategies adopted by SCUs
are summarized in Table 3.

Building networks

One of the main goals for SCUs is to build an internal reference
network. This network is made up of technicians, line employees,
and, above all, managers who believe in the usefulness of collabora-
tion with start-ups and support it. The role of managers, i.e. individu-
als capable of dedicating budget to projects and obtaining the
commitment of collaborators, is essential.

By building this network, SCUs diffuse knowledge on how collabo-
ration with start-ups works. Through these people, the levels of mis-
alignment, both in terms of expectations and in terms of
interpretation of knowledge, are reduced.

As expressed by one member of the SCU in OEM 1:

“You're educating them, how you should work with start-ups. I start
showing them that this is required for the business to be viable.
Slowly, the project progresses. You need to coach people step by step.”

Furthermore, people in the network spread the brand of the SCU
and pass on their experience to colleagues, diffusing the culture of
collaboration with start-ups in the organization.

In the words of an innovation manager in the SCU of OEM 1:

“We can see that the rumors get around. Then we get in touch with
all these different areas. We talk with our internal stakeholders.... We
say, you know what we do? Have you heard that we have these
tools? So, we create an internal brand.”

At the same time, the internal network is made up of domain
experts (e.g. in the purchasing function, R&D engineers, product own-
ers) who are able to convey the knowledge of the OEM. With their
support, SCUs and intermediaries can acquire and transmit the
knowledge necessary to correctly interpret information communi-
cated by the company.

Strategy Implementation

Effects on interpretations misalignment

Effects on expectations misalignment

Building networks
communicate knowledge
Diffuse knowledge on how collaboration
with start-ups
e Enrich communication
o Find right interlocutors
o Use effective language
Knowledge explicitation e Public calls (needs, topics, challenges)
L]
L]
L]
L]

Integrating communication

Standard tools and procedures
Organizing and preparing meetings
Managing follow-up

Stimulate
interlocutors
Elaborating own original solutions
Creating alternative paths for innovation
processes

Assigning small budgets

Orchestrating dialog

Thinking out of the box creative thinking in

Increase agility

Identifying experts to help interpret and e Involve
interlocutors
Create a shared knowledge base

Reduce ambiguity
Increase efficiency/reducing costs
Increase efficiency/reducing costs

Generating new shared knowledge

reliable and competent e Gain commitment of key people
Build a reputation as a reliable partner for

the SCU

Reduce ambiguity by providing comple- e Clarify mutual expectations
mentary knowledge

Provide  feedback  on
developments
Reduce ambiguity

unexpected

Facilitate mutual understanding

Generating new, shared solutions

Facilitating adaptation to unexpected e Facilitating adaptation to unexpected
scenarios

scenarios
Incentivizing adaptation to unexpected
scenarios
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For example, an interviewee in OEM 1, while talking about the
information needs of start-ups, explained that:

“Start-ups come to us, and we help them, for example with legal
issues concerning setting up contracts. We have helped them with
different areas in OEM 1. They need a laboratory to do something?
Okay, I have a person working there that maybe can help. We need
someone from services? Okay, I have a person there to ask.”

Integrating communication

Direct communication between the OEM business units and the
start-ups is limited to a relatively small number of meetings. Start-
ups are not used to formal procedures and long waiting times. All
this results in possible communication deficits that lead to misunder-
standings, sometimes with serious consequences.

SCUs integrate this lack of direct communication by acquiring
information from both sides, taking care to identify the right individ-
ual(s) to talk to, and using appropriate language (in this, they are sup-
ported by intermediaries).

A representative of the SCU in OEM 3 provided the following
interesting example:

“You can imagine that if one case is coming from, let’s say an electri-
cal engineer, and another one is coming from some marketing per-
son, there could be an imbalance in how attractive this case could be.
So, we help reformulate the case description.”

Knowledge elicitation and standardization

The SCUs, together with the intermediaries, are committed to
explaining, synthesizing, and formalizing as many elements of
knowledge as possible. This happens, for example, for the communi-
cation of the needs of the OEM (which are often translated into clear
and general statements, to attract more start-ups), but also for tech-
nical elements such as purchase contracts.

The members of the SCUs spend a lot of their time in meetings or
workshops with various company representatives, trying to extract
their knowledge to translate it into documents and tools to be used
in later stages of the work.

This emerges from several statements made by the interviewees;
for example:

“We want to accelerate technology and business development
through this toolbox that we have for, like, drawing up contracts,
direct purchasing, helping to scope, helping with the dialog, all these
kinds of things.” (innovation manager in OEM 1)

“What we have done is that we have purchase order templates that
have been pre-approved by the legal department.” (innovation man-
ager in the SCU in OEM 3)

A similar process takes place with start-ups. In this case, however,
it is the intermediaries that play the main role. They extract and for-
malize the knowledge from start-ups for it to be more easily trans-
ferred to the OEM.

Orchestrating dialog

To make the meetings between the partners effective, the SCUs
(and the intermediaries) prepare them, communicating on mutual
expectations or providing context elements to both sides.

For example, an innovation manager at OEM 1 stated:

“We help them do things together. We have helped them to do that
with different areas in OEM 1. We have a space for that, a lab. People
arranging meetings.”

Specifically, they are concerned with follow-up, collecting infor-
mation on the results of meetings after their conclusion, following
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the developments of the decisions taken, and informing the inter-
ested parties.
In the words of one interviewee:

“We have, like, checkpoints and regular checkups with partners and
start-ups to gather feedback and status and, like, seeing what'’s hap-
pened since we last spoke, and then making sure they are talking to
each other.”

In this way, they help to prevent unexpected disappointments by
providing explanations for unexpected outcomes.

Thinking outside the box

According to the interviewees, collaborative projects with start-
ups are characterized by unexpected events. It is often necessary to
find solutions beyond what was initially agreed.

The SCUs assume in these cases the role of creative units within
the large company. They develop original solutions for large compa-
nies or stimulate their internal interlocutors to do so.

This was clearly stated by an innovation manager in OEM 1’s SCU:

“I think that is the main work that we do: we team up with them and
we help them to think a little bit outside the box. Even though we're
still in OEM 1, we help with things that are not in the normal
process.”

Increasing agility

OEMs are characterized by structured, sometimes rigid processes.
The interviewees underlined that corporate—start-up collaboration
requires flexibility. SCUs are described as entrepreneurial units
within the OEM, with flexible processes to adapt to unexpected
events. These characteristics are considered fundamental in less
structured phases of the collaborative process.

As stated by an innovation manager in the SCU at OEM 1:

“We try to keep our activities separate from other waterfall or prod-
uct development processes that we have. We keep this as much aside
as we can to gain flexibility. ... We have something we like to call
Seed and Speed Budget ... like incentive money. Just so that, okay,
we do not drop an interesting case, if it comes up.”

Discussion and conclusions

In this section, we will illustrate the contributions of our work to
the literature on knowledge transfer and, subsequently, to that on
knowledge brokers. We will highlight how the partnerships between
start-ups and large companies, due to their asymmetry, present pecu-
liarities both for the methods of knowledge transfer and for the role
of knowledge brokers. Implications for management and a discussion
of the limitations and future developments conclude the paper.

Implications for theory regarding knowledge transfer in asymmetric
partnerships

The collaboration between large companies and start-ups is asym-
metrical. This asymmetry involves power, knowledge-resource, cul-
tural, and strategic aspects (Minshall et al., 2021; Prashantham &
Kumar, 2011; Allmendinger & Berger, 2020).

These asymmetries are in fact the very reason for the activation of
collaborative projects: each of the participants seeks in the partner
what they consider they are lacking. However, asymmetries are also
a source of friction that slows the flow of knowledge (Prashantham &
Kumar, 2011).

Among the most evident barriers, there is certainly the difficulty,
for each partner, of understanding what is transmitted by the other
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(s). Knowledge transfer implies the need to translate the knowledge
of the sharing unit into an easily transmittable format (Nonaka &
Takeuchi, 1995). An inverse process of translation is needed in the
receiving unit.

The issue is highly relevant because the exchange of knowledge
between large companies and start-ups does not only concern tech-
nology, but also other aspects, such as the functioning of the OEM
business, of the start-up, or of the automotive sector. Adapting start-
up solutions to corporate business involves the transfer of complex,
contextual knowledge from large corporations, which is stickier and
more difficult to transfer (Szulanski, 1996). In the opposite direction,
which goes from start-ups to large companies, it is just as difficult to
communicate knowledge relating to what many define as a
completely different “world” from that of the incumbents. The conse-
quence of this situation is an increase in costs for the transfer of
knowledge (Bae & Koo, 2008) as the cognitive distance between the
transmitting and receiving unit grows (Bechky, 2003; Cillo, 2005).

Another aspect clearly pointed out by the interviewees is that the
transfer of knowledge requires a strong willingness to collaborate
(Loebecke et al., 2016). Misunderstandings and asymmetrical expect-
ations can cause disappointment and distrust, which in turn inhibits
the transfer of knowledge. In previous studies, the perception that
the exchange is not fair has been shown to be a factor capable of
compromising the knowledge-exchange process (Levy et al., 2003;
Schulz, 2001). If one of the two partners is perceived as less engaged
in the exchange of knowledge, or is perceived as obtaining greater
benefits than its commitment, the relationship can be compromised.
In the collaboration between start-ups and large companies, it can
happen that asymmetrical expectations between the partners lead to
a negative evaluation of the relationship and the consequent failure
of the initiative from the point of view of knowledge exchange.

Implications for theory regarding SCUs and knowledge brokering in
asymmetric partnerships

Like other knowledge brokers, SCUs must identify strategies
suited to the context in which they operate to obtain their results
(Chiambaretto et al., 2019).

The transfer of knowledge is an activity that involves considerable
costs. One objective of knowledge brokers is to reduce these costs.
Formalizing knowledge is one way to accomplish this (Nonaka &
Takeuchi, 1995). Another is to centralize the formalisation process.
SCUs collect the needs of several organizational units in the OEM. In
formulating the topics or challenges proposed to start-ups, they sum-
marize these different needs. This enables centralizing the exchange
of knowledge in the initial stages, where many start-ups are involved.
Without this approach, ideally, each department would need to inter-
act with each start-up, generating excessive costs.

As mentioned above, one of the strategies that knowledge brokers
adopt to facilitate knowledge transfer is the formalisation of knowl-
edge. This makes knowledge easily accessible to many actors that are
not closely related. However, this is a strategy that involves the loss
of tacit and contextual knowledge (Keszey, 2018). In the collabora-
tion between large companies and start-ups, this knowledge plays a
decisive role because the knowledge exchanged, to be understood,
must be framed in the context of the partner who generated it, and it
must also be adapted to the context of the partner receiving it (Boari
& Riboldazzi, 2014). In these situations where the cognitive distance
between the participants is high, it is necessary to integrate the
knowledge flows of the partners with the communication of further
content (Lupton & Beamish, 2014). Above all, in the later stages of the
collaboration process, knowledge brokers tend to enrich the knowl-
edge exchanged by involving their network of reference and expend-
ing great effort in communication.

Knowledge brokers often find themselves in the position of hav-
ing to mediate between partners among whom there is some
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competition (Garcia Martinez & Walton, 2014). This aspect is less
pronounced in the asymmetric cooperation between start-ups and
large companies. However, there is no lack of suspicions. For exam-
ple, start-ups often fear misappropriation by large companies. Large
companies, on the other hand, fear improper behavior that leads to
leaks of strategically relevant knowledge, or the abuse of their brand.
In this case, SCUs, as knowledge brokers, must work to create a col-
laborative climate. This objective is mainly pursued through clear
and timely communication that avoids misunderstandings.

Finally, SCUs, like other knowledge brokers, play a role in knowl-
edge creation (Mariano & Awazu, 2017). Collaboration with start-ups
involves a high level of uncertainty. Many of the premises based on
which the collaboration is initiated change during the project. SCUs
help in adapting to such change. This is primarily achieved by stimu-
lating the creativity of the partners. However, there are cases in
which original solutions are developed by the representatives of the
SCUs themselves.

Furthermore, SCUs represent an interlocutor for anyone in the
ecosystem who has original ideas. By creating spaces for discussion
and agile working methods, they create a context in which to experi-
ment with an entrepreneurial attitude to solutions that would not
find space in the structured processes of OEMs.

Implications for theory regarding innovation through collaboration
between large corporations and start-ups

Collaboration between large companies and start-ups is a phe-
nomenon in which knowledge flows are of great importance. By
investigating how these flows take place and what the contribution
of the SCUs is, our article clarifies several critical aspects of open-
innovation phenomena. In this article, we have highlighted how sev-
eral difficulties are due to asymmetries between partners, which are
sometimes cognitive asymmetries and sometimes asymmetries in
objectives. From a theoretical point of view, then, it is important to
tackle the analysis of collaborations between large companies and
start-ups through approaches that focus on the differences between
the partners. Institutional theory, organizational culture theory, and
communication and knowledge management theories are just some
examples of approaches that can shed light on aspects of the phe-
nomenon that are still poorly understood.

Another element that emerges from our study is that working
together not only favors the exchange of existing knowledge, but
also favors the creation of new knowledge. Prior studies have under-
lined the importance of new knowledge creation through collabora-
tion with start-ups (e.g. Wadhwa & Basu 2013; Enkel & Sagmeister
2020). However, there can also be negative consequences (Polidoro &
Yang, 2021). If large companies focus solely on exploitation, neglect-
ing exploration, the ecosystem can suffer as a result. The SCUs, which
are the organizational units of large companies most directly
involved in the collaboration, must strive to mitigate this negative
effect.

Managerial implications

This article provides several implications for managers. First, it
explores the characteristics of knowledge flows in collaborations
between large companies and start-ups. The asymmetry in this type
of partnership makes the exchanges of knowledge in this context
subject to different dynamics compared to other forms of inter-orga-
nizational collaboration, for which different facilitating strategies are
needed.

The article also highlights the role of SCUs in facilitating knowl-
edge flows with start-ups and, therefore, in the development of CIEs.
In particular, the article is useful for the top management of large
companies in the initial phase of a collaboration program with start-
ups, in order to better understand the functions and dynamics of
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SCUs. It is also useful for the managers of SCUs, as it explores the
peculiarities of knowledge exchanges in asymmetrical partnerships
and identifies strategies to overcome the difficulties that inevitably
arise. Formalizing knowledge, integrating communication, generat-
ing knowledge, and increasing system agility are ways in which the
SCU contributes to making collaboration fluid.

Finally, the article can be useful for members of the entrepreneur-
ial team of start-ups: SCUs are their main interlocutors within large
companies, and knowing their characteristics can facilitate fruitful
collaboration.

Limitations and future developments

Our study is the first that the authors are aware of dealing with
SCUs in relation to knowledge exchange. However, the study has
some limitations.

From a methodological point of view, it focuses on an embedded
case study (Yin, 2013). This choice may limit the generalizability of
the results. Although the automotive sector is often a sector that gen-
erates organizational innovations and that acts as a model for other
manufacturing industries (Candelo et al.,, 2021), the results are not
necessarily generalizable. Similarly, the fact that the three OEMs are
all Swedish may have influenced their approach to knowledge
exchange.

Furthermore, the three OEMs are included in a single program.
The presence of other large companies in the program undoubtedly
influences the exchanges of knowledge: on the one hand, it is an
additional learning opportunity; on the other, it could push partners
not to reveal some knowledge. Collaboration programs with start-
ups that involve several large companies at the same time, among
other things, are quite common (Moschner et al., 2019), so the analy-
sis of knowledge flows in these contexts would be an interesting area
for future research.

The collaboration program analyzed had recently started. Conse-
quently, some aspects may have been influenced by the initial phase
during which the analyzed SCUs were investigated, for example the
emphasis given by respondents to the need to build a reference net-
work within the OEM. As the role of SCUs consolidates, this activity is
expected to transform from “building a network” to “maintaining a
network.”

Finally, our study does not consider the performance of the proj-
ects analyzed, nor of the actors involved. A performance evaluation
would be important to better understand the criteria for designing
SCUs. Our study focused on a limited period of time (one year). In this
timeframe, especially in a sector such as the automotive sector, it is
difficult to grasp the implications of innovation projects in terms of
the results. It is therefore necessary to conduct studies that analyze
the performance of collaboration projects with start-ups over a
medium to long time horizon.
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Appendix. An example of coding

Original First-order concepts Second-order Aggregate
statement constructs dimension
The way how cor- - The way corporations/ - Organizational Cognitive
porations think start-ups think mindset differences
and how start- - Differences - Cultural
ups think, I difference
think they are
completely dif-
ferent animals
The persons | - Functional - Functional
work with in membership culture
R&D, they are - Thinking outside - Creative
probably, you of the box thinking*
know, more - Experience in - Experience
thinking out- working

side the box,
and more used
to work with
start-ups.

with start-ups

*The construct “creative thinking” did not contribute to the

dimension “cognitive differences”
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