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ABSTRACT

In recent years, there has been a tendency to evolve the innovation process into a flexible model known as
Open Innovation where innovation takes place with several external actors. Nevertheless, although
organizations are applying Open Innovation within networks, there is still a poor understanding of the
mechanisms that help integrate the innovation activities with other actors. This paper explores the
integration mechanisms used in inter-organizational networks for Open Innovation Projects (OIPs) with six
organizations representing two types of innovators, private firms and academic institutions, as well as a
nexus agency that acts as an integrator between them. Our results show that besides the 21 categories of
integration mechanisms obtained from an extensive literature review, six new categories of mechanisms
apply particularly to OIPs i.e. strategic prioritization, government incentives, specific trading controls,
environmental exchange, learning curve techniques, and compatible technology infrastructure. In addition,
we propose a conceptual framework to study integration mechanisms in OIPs at the analysis level of inter-
organizational networks within several types of Open Innovation actors. This study expands the literature in
integration mechanisms that solely consider its application inside an organization. Likewise, it shows that in
OIPs it is not sufficient to manage the integration of the innovation process like an individual function, but it
needs to be done as an integrated chain of processes supported by specific mechanisms.

Keywords: open innovation, integration mechanisms, open innovation projects, universities, food industry
INTRODUCTION

In an IBM CEO study (Chapman, 2006) a CEO stated, “Integration is as important as water is for sea traffic”,
referring to the significance of integration in Open Innovation (hereafter referred also as Ol) activities.
Practitioners are aware that to properly facilitate Ol within an organization, it is necessary to set in place
integration processes that vary depending of the context in question. Even though the significance of this
integration is great it has so far received little academic attention (EImquist, Fredberg, & Ollila, 2009; Neyer,
Bullinger, & Moeslein, 2009). The question of how integration happens in Open Innovation Projects (OIPs)
remains unexplained. Open Innovation is defined as “the use of purposive inflows and outflows of
knowledge to accelerate internal innovation, and expand the markets for external use of innovation,
respectively” (Chesbrough, Vanhaverbeke, & West, 2006; p. 1). Since Chesbrough (Chesbrough, 2003)
introduced the concept of Ol, more and more firms are trying to incorporate this model in their innovation
strategy. This trend began primarily inside big firms but there is recent evidence that small and medium-sized
firms (Brunswicker & Ehrenmann, 2013) are also managing Ol with positive results. Even though this model
has been criticized for being too prescriptive and for offering little new to innovation research or practice
(Trott & Hartmann, 2009), undoubtedly Ol has contributed to previous concepts such as employees
cumulative innovation (Reuter, 1977) or user innovation (von Hippel, 1986). The idea of Ol originated from
current contexts where innovative processes demand combinations of distinct sets of actors, competences,
and resources (Enkel, Gassmann, & Chesbrough, 2009). However, having this diversity in skills brings out
the challenge of synergizing the various interdependent areas of the project they are working on. Firm
absorptive capacity or traditional systems are not enough, but there is a need for new capabilities to retain
and manage knowledge in partnerships and alliances (Brunswicker & Ehrenmann, 2013). In inter-firm
cooperation teams, which are usually used in OIPs, there are important challenges in aligning disparate
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performance incentives, work process, and project priorities (DeFillippi, 2002). Undeniably, it is of great
relevance for firms to have effective communication, cooperation and integration between specialists and
functions during the innovation process (Sicotte & Langley, 2000). This tension between the need for
differentiation and for integration lies at the centre of the study of organizations and becomes quite a
characteristic challenge for OIPs.

Moreover, the difficulty of understanding how inter-organizational integration takes place in the innovation
process is inherent in Ol (EImquist et al., 2009). Even though this issue draws an increasing interest in practice,
there are limited studies focusing on this issue. Hence, the pumpose of ourstudy is to investigate how is integration
achieved in OIPs between inter-organizational networks of “outside innovators”, specifically in projects between
private companies and universities. To answer this question, a framework was developed using approaches to
coordination and integration derived from literature, as well as anecdotal evidence. To investigate their
applicability, we conducted semi-structured interviews with people working in two companies from the food
industry, as well as researchers in three universities and one industry—university liaison. These organizations were
selected because of their strong innovation and entrepreneurial culture, which indeed s reflected in some of their
practices related to an Ol approach in different levek and contexts. Even though researchers have identified five
units of analysis in Ol (i.e. individuals, firms, dyads, inter-organizational networks and national innovation systems
(Vanhaverbeke & Cloodt, 2006)), this study is limited to the inter-organizational networks level, as its dynamics
have not been studied extensively. In addition, the challenges of inter-organizational team-based cooperation in
innovation projects can be managerial and thus the framework proposed as a result of this research can be of
interest to practitioners when trying to successfully bring out novelty from different sources. The rest of this paper
is organized in four sections. In section 2, we present a literature review briefly talking about Ol but emphasizing
more the integration mechanisns obtained from organizational theorists and others perspectives. In section 3, we
provide a detailed description of the methodology employed as well as presenting information about the cases
used. In section 4 we present the analysis and main results of the research together with their discussion. Finally in
the last section, we present some conclusions, limitations, and recommendations for future research in the subject
of integration in OIPs.

LITERATURE REVIEW

In the literature there are numerous recent reviews of past research, theoretical and empirical, focusing on Ol
(Elmquist et al., 2009; Huizingh, 2011; Lichtenthaler, 2011; Schroll & Mild, 2012). In these examinations,
besides defining the peculiarities of Ol, the literature mostly identifies differences with the traditional
innovation process. It also provides models and theories concerning its applicability and adoption, and
numerous authors have recommended how to foster, implement and promote this model to market. However,
to the best of our knowledge and with few exceptions (see, e.g., Jaspers & van den Ende (2010); Lin & Chen
(2012); and Wallin & Von Krogh (2010)), there are limited studies providing a clear understanding of the
mechanisms (Enkel et al., 2009) and the integration process (Neyer et al., 2009) of how Ol takes place when
done in diverse levels of analysis. Even though Ol is now a well-known concept due to continuous efforts
from notorious scholars (see, e.g., Brunswicker & Ehrenmann (2013); Chesbrough et al. (2006); Enkel et al.
(2009); Gassmann & Enkel (2004); van de Vrande, de Jong, Vanhaverbeke, & de Rochemont (2009); and
Vanhaverbeke & Cloodt (2006)), we consider it important to explain its basic assumptions to clarify our
research field and the relevance of our study.

Open Innovation and Innovation Networks

Innovation has always been associated as a positive noun, especially in the business environment (van der
Meer, 2007). There is evidence to a large extent that identifies innovation as the principal driver for
companies to flourish, grow, be profitable, and sustain in the long term (EImquist et al., 2009). But even if a
company has a clear innovation strategy it may encounter barriers obstructing the innovation process. For
instance, in a large-scale study, executives from 650 top-performing global companies mention that investing
in innovation is seen as the key source to guiding growth; however it is also hard to implement a growth
strategy through innovation due to the lack of appropriate tools (Koudal & Coleman, 2005). Thus,
organizations have historically invested lots of resources and efforts in research and development areas to
drive innovation and obtain a sustainable strategy. However, in recent years there is practice of a more open
model where companies are aware that not all good ideas will come from the interior and not all innovations
created within the company can be successfully marketed internally (Chesbrough et al., 2006). This
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phenomenon was probably caused by the last decades’ stronger global competition guided by a higher
knowledge sharing and collaboration between firms’ innovation processes (O Gassmann, 2006). Considering
this, the Open Innovation model was shaped using ideas from innovation management — the process of
bringing economic value to knowledge and creativity (van der Meer, 2007).

In addition, the innovation process itself should be innovated and not restricted to only one perpetual model.
Proof of this statement is that evolution of the innovation process has been through five accepted generations
known as technology-push (up to 1960s), market-pull (1960s), coupling processes (1970s), integrated
innovation (1980s), and systems integration and networking (from 1990s) (Rothwell, 1992). More recently it
has been argued that the evolution process should be synthesized to only four major innovation process
progressions (Berkhout, Hartmann, Van der Duin, & Ortt, 2006). The gt generation known as “Open R&D”
emphasizes the managing networks with potential specialized innovation actors, forexample as in Ol. Others
believe that Ol is considered to be more the 3 stage (van der Meer, 2007). Whichever authors’ perspective is
chosen, the signals are that Ol is seen as the breakthrough that was needed in the way organizations innovate
in recent years. Although the concept of Ol originated only a few years ago, a lot has already been written
about its advantages. Literature includes comparisons of the major advantages of an open model over a
closed one (van der Meer, 2007), findings that the best innovative products and services come from
innovation networks (Fowles & Clark, 2005), and even studies proposing that the model can help to
overcome barriers between economy and sociology (Freund, 2010). More recently, studies have provided
evidence on the direct positive effect between Ol practices and firm performance across diverse
environments (Lichtenthaler, 2009), between innovation revenues and firm financial performance (Fatur,
Likar, & Ropret, 2010), and even between OI practices and energy efficiency (Ramirez-Portilla, Cagno, &
Trianni, 2014) . In addition, practitioner’s perspectives and real life cases prove the growing popularity of Ol.
On the Internet there are several websites promoting the model and its related networks (e.g., Innoget), as
well as leading organizations exploring the model as a pillar of their innovation strategy (e.g., | BM, Intel,
P&G and Cisco). Top management is already aware of the value of Ol, as they know that the most significant
sources of innovative ideas come from business partners and customers outside the firm (Chapman, 2006).

By definition, Ol is related to open relationships with other firms. Organizations are becoming gradually
more open to networks in order to create customer value (Vanhaverbeke, 2006). As an effect, firms trying to
increase their innovation initiatives are using the services of other actors to find external sources of
innovation. These actors called knowledge brokers are institutions bringing together firms, individual
inventors, and people with problems to find solutions, and vice versa (Gwynne, 2007). However, networking
can also include cooperation with other partners not necessarily in the same industry. Companies can develop
relations with outside innovators (Neyer et al., 2009) or different types of external innovative actors such as
external partners, clients, end customers, users, retailers, suppliers, and competitors (De Backer & Cervantes,
2008). Researchers mostly agree that to enlarge the scope and enhance the understanding of these Ol actors, a
breakdown should be made of different levels of analysis (Vanhaverbeke & Cloodt, 2006). In addition, to
understand the position of the Open Innovation model from a bigger perspective, it is possible to use the
concepts of value constellations. According to Vanhaverbeke and Cloodt (2006) these are defined as inter-
organizational networks established to create value based on new business models, which can be situated on
the right-hand of the Ol model and innovation networks on the left-hand side (see figure 1).
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Fig. 1. Open Innovation Big Picture
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The need for integration in Ol Networks

Top management in many firms have in recent years considered adopting Ol although pitfalls to this new
innovation model may be present (Bughin, Chui, & Johnson, 2008). There are some general issues but it is
also possibleto find the following specific issues related to integration:

e Globalization increases the relationships amid innovators, which also increases the complexity to
manage and integrate all kinds of competencies in the areas where additional expertise is required
(Blau, 2007).

e There is a debate between Ol theory and practice value (Trott & Hartmann, 2009), meaning that people
could not be convinced that theoretical mechanisms work in practice.

e Organizations invest simultaneously in closed and Ol thus mechanisms that can be suitable for one
approach may notbe proper for the other (Enkel et al., 2009).

e Even though Ol uses mechanisms from its past contributors, there is no warranty of their
appropriateness as early supplier involvement (Bidault, Despres, & Butler, 1998) may or may not help
to integrate innovators.

Enkel et al. (Enkel et al., 2009) stress the necessity for a correct balance between classical innovation and the
Ol model, which in turn creates the need to find appropriate contributors and integration mechanisms. In their
study of 107 firms, one of the most frequent implementation obstacles mentioned by firms was the high
complexity integration. Similarly, in an IBM CEO study 80% of the interviewees rated integration as of huge
importance (Chap man, 2006). Moreover, in innovation networks it is crucial to understand how to reduce the
risk of losing Intellectual Property through coordination and integration (Fowles & Clark, 2005). Some
researchers emphasize that in order to integrate innovators in Ol processes, it should first be known what
kind of innovators are being integrated (Neyer et al., 2009), and which are the proper practices to integrate
knowledge (Jaspers & van den Ende, 2010; Wallin & Von Krogh, 2010). However, there is an intrinsic
challenge within the Ol model, as even though it increases the potential creativity in the innovation process,
it also increases the complexity involved in managing it (EImquist et al., 2009). Solving this challenge can be
beneficial as companies which can orchestrate complex global value chains and integrate their innovation
process, are 73% more profitable than others without proper integration abilities (Koudal & Coleman, 2005).
Examples are Samsung and Porsche AG, part of whose growth factor in international markets relies on their
capacity to coordinate and integrate innovation across their global operations and their partner networks.

Theoretical Framework

The existing Open Innovation paradigm does not consider to a great extent either the implementation or the
integration elements. This means the model describes in a general way what the idea is but it does not specify the
steps to implement it. We believe that the search for integration elements in Open Innovation needs to consider a
broader range, from organizational theory views to a more specific innovation process context. First, in
organization theory, integration is defined as any administrative tool whose implementation assists in achieving
coordination among different units within an organization. Martinez and Jarillo (Martinez & Jarillo, 1989) have
categorized these tools and mechanisms into two groups: structural and formal, and subtle and less formal. They
mentioned that organizational theory moves towards the “less formal” group in response to the managerial
challenge of coordinating an increasingnumber of dispersed and independentactivities.

Second, the integration in innovation projects has been described as an attempt to elevate the linkages within
each project component, enable more effective interaction among them, and create visibility that allows
identification of bottlenecks (Putzger, 1998). Some researchers have described the principal elements of
integration as being information systems, inventory management, and supply chain relationships (Handfield
& Nichols, 1999). Others believe that the fundamentals of integration of an innovation process are considered
to be collaboration, cooperation, trust, partnerships, information and technology sharing, and the
management of integrated chains of processes (Akkermans, Bogerd, & Vos, 1999). While still others claim
the selection of the most appropriate integration mechanisms will vary depending on the levels of the
innovation project’s uncertainty and ambiguousness (Daft & Lengel, 1986). Integration mechanisms related
to R&D projects should also be considered because of the direct relation to this area in the context of OI.
Based on the literature, the mechanisms could be grouped as:

90



Journal Of Global Strategic Management | V. 8 | N. 2 | 2014-December | isma.info | 87-100 | DOI:10.20460/JGSM.2014815644

e Horizontal structures entwine with established functional structures. They are achieved through
information systems, direct contact, task forces, full-time integrator, and teams (Daft, 1998).

e Formal project leadership in innovation projects has a crucial integrative role within the project team.
Formal leaders support the communication with top management as well as the internal dynamics of the
team (Ancona & Caldwell, 1992).

e Planning and process specification can be a powerful integration mechanism (Cooper, 1996). Planning
can be appropriate for R&D projects with moderate level of novelty and less for extremely novel
projects (Adler, 1995).

e Information technology facilitates coordination of innovation projects by increasing communication
speed and reducing its cost, widening the information network and allowing access to communal
information (Dean & Snell, 1991).

e Informal leadership portrayed by project champions can act as “informal integrators” by reducing
ambiguousness in personal contacts (Cooper, 1996).

Third, even though there is not a clear understanding of the integration mechanims to fully profit from Ol
(Enkelet al., 2009), there are some recent studies providing some insights. First, as technology can facilitate
innovation enablers (Chapman, 2006), it can be classified in the categories of coordinating, liberating, and
including (ElImquist et al., 2009). A more focalized study argues that organizing Ol is related to the selection
of the right mechanisms for integrating domain knowledge outside and within the firm (Wallin & Von
Krogh, 2010); however the mechanisms proposed are sequential steps rather than parallel and simultaneous
means to achieve integration. In a similar way, the role of integration mechanisms in Ol teams has been
explored within student team contests (Lin & Chen, 2012); nevertheless the sample used does not represent
any type of firm and the three mechanisms studied (team vision, commitment, and self-efficacy) seem more
from a behavioural rather than organisational nature. Other than these basic guidelines, there are no concrete
and accepted mechanisms that support the implementation and integration of OIl. Nevertheless, it can be
useful to examine Ol case studies in order to identify and synthesize special elements (O Gassmann, 2006).

For instance, Philips has been the subject of study by authors because of its advanced Ol business model (Broer &
Zeper, 2004; Chapman, 2006; Viskari et al., 2007). A big project in the firm was the creation of the High Tech
Camp to foster Ol and to integrate people, technology, and knowledge between the firmand innovators (Vaughan,
2009). Therefore the integration mechanism identified in this case i the creation of an innovation ecosystem,
either physical or virtual. P&G is another example of a firm using a distinct integration mechanism. It uses
information and communication technologies to enable the exchange of distributed sources of information in the
Ol process (Viskari, Salmi, & Torkkeli, 2007). This technological interface reinforced by an open culture to adapt
external ideas enables the firm to integrate with different groups of innovators (Vaughan, 2009). In a similar way,
Nokia has created a worldwide innovation network which gives the firm the ability to multiply efforts on projects,
improve innovation efficiency, create new innovation ecosystems, and create more shared value (Dittrich &
Duysters, 2007) ,which in tums creates a sociable system to share relevant knowledge. Other ideas from
practitioners’ anecdotal evidence show that a common technique is the involvement of a third party to guide
through the closed-open process. These parties are companies specialized in encouraging Ol implementation and in
the integration aspect. The literature on innovative networks and innovation systens defines them variously as
central agencies (Teubal, Yinnon, & Zuscovitch, 1991), central firms (Sawhney & Prandelli, 2000), innovation
intermediaries (Oliver Gassmann, Daiber, & Enkel, 2011; Katzy, Turgut, & Holzmann, 2013), or systems
integrators (Brusoni & Prencipe, 2001; Jaspers & van den Ende, 2010). More difficult but not impossible is the
process of defining a new organizational identity and culture to foster and integrate Ol throughout the entire
company (Viskari et al., 2007).

In sum, we have reviewed extant literature regarding innovation process integration and the integration in
OIPs. This literature shows that integration efforts come in a variety of forms and, as such, are also
associated with a variety of mechanisms not yet standardized. Throughout the literature we identified a trend
towards specifying the types of collaboration, a common category of innovators and the analysis levels
(Vanhaverbeke & Cloodt, 2006). Following the nature of Ol, we expect to find that beside structural and
formal mechanisms the integration in OIPs will also include subtle and informal mechanisms. All these
mechanisms to be investigated are summarized in table 1. Through a comparison of the classic inter-
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organizational innovation projects where all collaborative actors are known and are integrated in the process
by established mechanisms, in OIPs the external sources can be unexpected or are rarely known in advance.
Therefore, our assumption is that the integration mechanisms used in Ol have to be able to support
interchangeability of the networks involved, and also enable a flexible integration infrastructure to

accommodate for various potential participants.
Table 1. Integration mechanism in non-conventional innovation processes.

Structural and formal mechanisms

Subtle and less formal mechanisms

Integrations

Departmentalization or grouping of organizational

Lateral or cross-departmental relations: direct

mechanisms units, shaping the formal structure managerial contact, temporary or pemmanent
from L . . . teams, task forces, committees, integrators, and
L Centralization or decentralization of decision making . .
organizational ; . integrative departments.
theo through the hierarchy of formal authority
i o L . . Informal communication: personal contacts
Formalization and standardization: written policies, . .
- . among managers, management trips, meetings,
rules, jobdescriptions, and standard procedures such as
conferences, transfer of managers, etc.
manuals.
Planning: stratedic planning. buddeting. functional Socialization: building an organizational culture
-SHaeg ‘ g, budgeting, of known and shared strategic objectives and
plans, scheduling, etc. .
values by training, managers exchange, career
Output and behavior control: financial performance, path management, measurement and reward
technical reports, sales and marketing data, as well as systems.
direct supervision
Integration Formal Leadership- Delegation of power. Motivation Horizontal Structures — Information systems,
mechanismsin of team members. Use of personal credibility, expertise | direct contact, task forces (temporary
R&D projects andauthority. Formal project leaders seen as external assignments), full-time integrator and teams.
integrators. . . .
g Informal leadership — Project and technical
Planningand process specification—Project breakdown | champions showing transformational leadership,
into components. Tasks and responsibilities effectively | such as persistence, influence, risk-takingand
delegated. persuasiveness.
Information Technologies— Allowcommunal
information (electronic mail, voice mail, and electronic
data management)
Integration State of the art Innovation T echnology and Creation ofan innovation ecosystemor a

mechanisms in
OIPs

infrastructure.
Involvement ofa third party mediator or nexus agents’.

Redefininga neworganizational identity (a more
drastic mechanism)

sociable system forknowledge sharing between
actors

Toolsand methods promoting better visibility
and flexibility within the innovation processes.

Activitiesto involve stakeholderse.g.
empowerment

METHODOLOGY

This study was treated as exploratory considering that few researchers have focused on this topic. It used an
interpretivist and an inductive approach, as innovation projects are social constructions made by social
actors’ actions, which were used to move from specific observations to broader generalizations. Therefore the
use of qualitative data can be justified in this study (Bryman & Bell, 2007) as it contributes to grasping
meanings in complex data by developing categories or themes (Saunders, Lewis, & Thornhill, 2003). It used
a mixed research strategy where different approaches were considered in order to have the best-suited
strategy for the study. For instance, grounded theory was weighed as it is useful to expand upon the
explanation of a phenomenon by identifying its key elements, and then categorizing the relationships of those
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elements to the context and process of the phenomena (Strauss & Corbin, 1998). However, as using grounded
theory has some disadvantages of being a formalized research strategy, a research strategy using both
grounded theory and ethnography was used (Seidel, 1998). This mixed strategy allowed increasing the
‘density’ and ‘saturation’ of recurring categories, as well assisting in providing follow-up procedures in
regards to unanticipated results. Besides, interlacing data collection and analysis in this manner is also
designed to increase insights and clarify the parameters of the emerging theory (Seidel, 1998). At the same
time, this method supports the actions of initial data collection and preliminary analyses while attempting to
incorporate previous research literature. This strategy guarantees that the analysis is based on the data
obtained but at the same time on pre-existing constructs.

Data sources and participants

Maximum variation sampling was used to collect data and explain the key elements from different scenarios.
These scenarios include six organizations in Mexico: three universities, two companies from the food
industry, and one university-based nexus agency. This accounts for seven in-depth interviews with relevant
actors directly involved with OIPs. The three academic institutions are renowned in terms of quality
education, as well as being continuously involved with entrepreneurship and innovation activities. In order to
avoid organizational generalizations of any type based on the limited interviews the names of the
organizations are not disclosed. In addition, this study attempts to emphasize the type of context rather than
the name of an organization for its best practices. The first university has 33 campuses throughout the
country with another 42 technical schools. Its learning strategy is oriented towards the development of
entrepreneurial practices and thus it is involved in several innovation projects. The second university has five
main campuses in Mexico City with a strong focus in technological innovation in the local industry. The third
university is located in Northern Mexico and despite having only one campus it is renowned due to its strong
research by collaborating with multinational corporations in electronics, high-tech firms, and universities in
the south of the USA. It should be noted that even if the universities differ in their profiles, i.e., public or
privately funded,all have in common that innovation is embedded in their culture.

The two multinational companies have a good reputation for innovation in the food industry. This is visible
as both companies based their growing strategies on market expansion by offering innovative and quality
products to customers. The first company is dedicated to the production and commercialization of different
types of cereals. It has a close involvement with education centres in the central region of Mexico and thus, it
has an extensive number of innovation projects involving different types of actors. The second company is
dedicated to the production and commercialization of dairy products. This company focuses more on
customizing the products for regions but it also develops projects with innovators ranging from customers to
communities of scientists in universities in the central region of Mexico. A nexus agency, i.e. a mediator
between these two types of innovators, was also selected. However, the nexus agency as such is not a type of
innovator; its main function is to integrate and coordinate the efforts between different types of actors in the
innovation process. This nexus agency is located geographically in a research institute; therefore the
entrepreneurial and innovation culture of the institution influences it indirectly. The selection criterion for the
participants was based on the contribution derived from their professional activities in the context of Ol as
seen in table 2.

Table 2. Information about the interviews with participants.

Interview Context Position Length
Interviewee 1 (Intl) Company Innovation Manager 68 min
Interviewee 2 (Int2) Nexus agency Liaison Coordinator 75 min
Interviewee 3 (Int3) Company Innovation Manager 60 min
Interviewee 4 (Int4) Company Brand Manager 84 min
Interviewee 5 (Int5) Researcher Professor and Consultant 78 min
Interviewee 6 (Int6) Researcher Full Professor and Researcher 73 min
Interviewee 7 (Int7) Researcher Full Professor and Researcher 81 min
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Data collectionand method of analysis

The data was collected through semi-structured interviews and all of them were made with computer-assisted
telephonic tools — VoIP software. The interviews were transcribed and then coded based on the research.
Two of the authors read, examined, and coded all transcripts in parallel to lower the level of bias and give
more reliability to the coding process. After this task all authors agreed that there were no great
inconsistencies in identifying and coding the mechanisms and jointly perform a categorization of the
mechanisms. The coding and categorization process consisted of six steps that were combined with other
methods (Bryman & Bell, 2007) . In this case, as there were integration mechanisms obtained from the
literature review, it was possible to interpret the segments and the labels to fit their main concepts in one of
the pre-established categories and subsequently assign them one or more of the chosen nomenclature. In
particular, during steps 1 to 4 of the coding process, a loop was constantly revised as follows: it was done
individually, then proving it with the other author’s work, and finally it was done jointly between the three
authors. This method also helped to explore the relationships between categories and to reconcile different
points of view.

RESULTS AND DISCUSSION

During the data coding we identified 6 categories that did not fit in any of the categories of our theoretical
framework. However, these new categories were not present in all of the interviews, in comparison to most of
the other 21 categories. After the identification of all the potential categories we summarized them through a
data display and analysis approach (Saunders et al., 2003). After several iterations to develop a visual form
that represented the data in the simplest and most complete way possible, the result is the matrix in figure 2.
It summarizes the integration mechanisms, their corresponding codes, the number of mentions in the
interviews, and the organizational context (company, nexus agency or university) for each interviewee.
Another visible arrangement is the division between “soft” and “hard” mechanisms. We agreed to use this
classification as all the categories found fitted into one of these labels. Based on this classification, o ne of our
earliest findings is that 65% of the mechanisms can be labelled as “soft” in comparison to only 35% labelled
as “hard”. This finding confirms our assumption that that due to the flexible and non -restrictive nature of Ol
it is more probable that the subtle and less formal mechanisms are more common in Ol practices and
projects.

Com Com Com Uni_ Uni_ Uni
Intl Int3 Int4 Int5 Int6 Int7
Departamentalization OT-DEP 3 1 o (o] 2 1 1 8
Centralization or decentralization OT-CENDEC 1 1 1 [0} 1 [0} [0} 4
Formalization and standardization OT-FORSTA 1 5 2 1 2 6 3 20
Planning OT-PLAN 2 3 2 o 1 2 2 12
Output and behaviour control OT-CON 1 3 [0} 1 6 2 2 15
Hard Formal Leadership RD-FORLEAD 9 4 3 2 4 6 5 33
-~ Planning and process specification RD-PLANSPEC 1 4 2 2 4 2 3 18
S Information Technologies RD-INFOTECH 2 2 2 1 3 1 2 13
= Innovation technology infrastructure OI-INNOTECH 1 2 2 2 1 3 o 11
QE', Nexus agency OI-NEX 2 3 4 (o] 1 2 2 14
= New organizational identity OI-ORGID 2 [0) [o] (0] (0] (o] 1 3
L=
= [Subtotal | 151
= 11 5 9 3 5 4 6 43
k] 8 3 s 7 6 7 2| 38
= 13 4 7 3 8 3 7 45
= 3 s 1 1 5 o 3| 18
(o] 3 (0] 3 4 7 3 20
1 2 1 2 2 2 1 11
4 6 4 6 o 2 4 26
13 2 7 1 2 (o] 4 29
8 6 7 2 4 4 5 36
6 3 12 6 5 7 7 46
[Subtotal | 312
(o] 2 (0] (o] o 3 1 6
1 (o] 3 o o [o] 1 5
1 (o] (0] 1 o (o] (o] 2
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Fig. 2. Matrix of results including new categories found during the interviews.
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Considering that most of the integration mechanisms seemto overlap or have very similarly related concepts
and examples, it was possible to group them within a concept with a higher order of abstraction, similar to
categorizations in other studies (e.g., see the six dimensions in (Brunswicker & Ehrenmann, 2013)).
Therefore the result was the creation of five core categories: social, operational, technological,
organizational, and environmental. This is aligned to the idea that good coding in a qualitative data analysis
(QDA) process should yield between three and eight final categories (Seidel, 1998). The distribution of the
27 integration mechanisms in the five categories is shown in figure 3. In addition we have also suggested the
existence of new mechanisms. These were characterized and labelled as strategic prioritization, government
incentives, specific trading controls, environmental exchange, and the use of compatible technology
infrastructure.

Source Type Integration Mechanisms categories Core Category
S
S
S Social
S
S
TF H [Information Technologies RD-INFOTECH
TF H  linnovation technology infrastructure OI-INNOTECH Technological
Int H
TF S
TF H |Departamentalization OT-DEP
TF H |Centralization or decentralization OT-CENDEC
TF H [New organizational identity OI-ORGID Organizational
TF S
TF S
Int H
TF H IFormal Leadership
TF H  |Formalization and standardization
TF | " [Pranning Operational
TF H [output and behaviour control
TF H  |Planning and process specification
Int S
TF |
TF S
;:\Ft : Environmental
Int H
Int S

Fig. 3. Cluster of integration mechanisms in five categories.

Considering that 21 categories of integration mechanisms obtained from the literature review were confirmed
in our analysis, we consider it more relevant to discuss primarily the six new mechanisms that seem to be
distinctive of OIPs:

e Government Incentives. Several authors have studied the influence of government incentives and tax
policies on innovation (see, e.g., Bernstein (1986) or Cantwell & Mudambi (2000)). However, we have
not found any evidence that studies relate these incentives as integration mechanisms. We believe they
should be considered as such because if provided with government incentives, firms may reduce the
risks usually associated with R&D activities, and thus, fostering innovation projects.

e Strategic Prioritization. This mechanism is often found in project portfolio management as big firms
usually have a trade-off decision between the amount of projects and budget, being forced to give
priority to certain projects based on their strategic direction. By pursuing a certain strategic direction,
the companies are in a position to concentrate their efforts on the adequate allocation of available
resources (Mikkola, 2001). If directed by the company’s project prioritization, innovation actions taken
could prove to be highly beneficial in terms of gathering resources and competences from various
sources, resulting in cooperation on inter-organizational level.
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Specific trading controls. Exclusively the industry interviewees mentioned this integration mechanism.
The rationale is that it may affect mainly firms that have to abide by the rules of the market, industry, or
region (Scotchmer, 2004). By respecting the same rules and working in similar environments, the Ol
actors are aware of all the conditions and circumstances surrounding themand their partners. This could
positively affect the harmony they want to achieve in order to innovate.

Compatible Technology Infrastructure. Nowadays all firms need a basic level of IT infrastructure in
order have an ability to integrate their processes. The capability of a common technology infrastructure
includes both the technical support and managerial expertise required to sustain and bring out the
innovation from the net of combined efforts of all Ol actors.

Environmental exchange. Although there are significant similarities with the ‘exchange of managers’
practice that fits into the Socialization mechanism (OT-SOC), three interviewees provided us with
sufficient arguments to identify this as a new mechanism. The logic behind this is that prolonged
exchange of managers should be a type of environ mental exchange as the more time managers spend on
an exchange period the more they could influence the organizations. Therefore, prolonged stay and
environmental exchange may affect the quality and extent of integration.

Learning curve techniques. Mainly the scholars and the nexus agency mentioned this mechanism,
possibly because of their organizations’ nature related to knowledge accumulation and distribution.
Better knowledge can give more fluidity to the process of integration because less time is needed for
coordination of activities and as implied in the interviews, some mid-steps can even be disregarded.

A framework proposal for integration mechanismsin OIPs

We followed the suggestion on focusing on an analysis level of Ol often disregarded in studies (Vanhaverbeke &
Cloodt, 2006), thus we chose the inter-organizational networks level. However, we believe it is important to draw
some connections between the other levels of analysis and the new created categories of integration mechanisms.
Therefore we propose a multi-organizational framework with wider applicability in the context of inter-
organizational networks. By doing this we attempt to provide a structure that supports the application of the new
mechanisms classification we identified in the university—industry projects into a more advanced range of
innovation actors. Since only one integration mechanism (government incentives) showed a slight tendency to be
more prominent in the university setting, we believe that all of them have a generic quality when it comes to their
application in other contexts within Ol networks. The framework shown in figure 4 illustrates how integration
mechanisms could harmonize the different activitiesand projects of Ol actors.

Main categories of integration mechanisms in Open Innovation Projects
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Fig. 4. Proposed conceptual framework with new categories of integration
mechanisms and their relation with inter-organizational networks in OIPs.
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The actors were considered based on the different types of collaborations and actors in literature and practice
(De Backer & Cervantes, 2008; Neyer et al., 2009; Viskari et al., 2007). The arrows on the left side of the
diagram represent the organizations and individuals’ association capability as well as the interchangeability
of networks involved. The five inner boxes represent the new categories of mechanisms, each one
representing that each mechanism does not overlap with the others. However, all the core categories are
linked through the upper arrows to clarify their relationships and possible self-applicability; in this way, the
mechanisms can be used all at the same time or independently. The dotted boxes behind the central diagram
represent other types of mechanism classifications that could overlap in organizations. This means we
acknowledge that the integration mechanisms proposed, in our case for OIPs, will probably overlap with
other type of organizational mechanisms (Ouchi, 1978). This framework does not represent the process of
how the mechanisms are used in a systematic way but rather it is a conceptualization of the idea of
integration as a common grid for OIPs between different innovators. It also supports the notion that
integration mechanisms used in Ol have to enable interchangeability of networks involved and flexible
integration infrastructure that can accommodate various potential participants (Fowles & Clark, 2005).

CONCLUSIONS AND FUTURE RESEARCH

We will continue seeing an increasing number of companies trying to implement the concept of open
innovation during the next years. Integration mechanisms, in our opinion, have a crucial role in these efforts.
Unfortunately there are still not enough studies providing specific integration tools and mechanisms for this
field. We believe that our findings helped responding the question of how integration is achieved in OIPs
between inter-organizational networks of innovators, specifically in projects between private companies and
universities. This study contribute by: a) confirming an extensive list of integration mechanisms applied in
OIPs, including six new mechanisms not found before in common integration theories; b) defining a set of
five core categories of integration mechanisms; and c) proposing a skeleton where these categories are
connected to form a conceptual framework that contributes in giving more information about integration in
Ol. We contribute to theory, as this research is one of the first attempts to study and map the integration
mechanisms in Ol with the support of empirical data. In practice, the idea of “one-size-fits-all” is not
probable in Ol, thus we provide practitioners with a guide to integration mechanis ms, which they can cherry -
pick from in order to integrate their Ol activities.

Due to the scope of our research question, some relevant topics on the integration dynamics in Ol were not
studied. Therefore we believe opportunities for future research include: the effect of integration mechanisms
on the success of OIPs, study cases of companies and networks struggling with Ol to evaluate the
mechanisms efficacy, confirming the mechanisms within other actors, industries, and countries, and the
relation of the mechanisms with the stages of the OIP life cycle. We also acknowledge that our inventory of
mechanisms could be incomplete, as we did not consider some elements such as the influence of the
innovation culture of a country or organization, which may be subject to variability in different contexts. In
general, although our proposed categories and framework need to be confirmed with more empirical studies,
we think it is valid and useful as a map for understanding the means that make integration possible in OIPs
and networks. We hope this will encourage other researchers to continue studying the integration dynamics to
a greater extent and depth. Based on this study we conclude that in Ol it is not sufficient to manage the
integration of the innovation process like an individual function but it needs to be done as an integrated chain
of processes supported by specific mechanisms.
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