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Abstract: The concept of open innovation encompasses a wide range of
external actors that an organisation might need to share and acquire knowledge
with. While there is much hype about open innovation, as of yet there is no
framework to decide how open innovation might be useful. In our research we
cite four theories linked with open innovation. Through the literature analysis,
we develop a framework called ‘competitive innovation matrix’ for using open
innovation within project development, at the very start of the process. The
framework is to be tested in future empirical research work. We aim to
highlight that open innovation, when applied prior to close innovation, would
rather shift from being a risk to being an opportunity. In any case, when a firm
share its ideas open, it would expect to receive others’ ideas as well.
Accordingly, we provide an overall framework for employing both open and
closed innovation, one that shows how open innovation has clear benefits for
sharing problem solving at the initial research phase of the project.
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1 Introduction

This paper will present the state-of-art on inter-firm research and development (R&D)
collaborative concepts, such as open innovation, smart business networks (SBNs), as well
as theories that circle around these concepts, including but not limited to the resource
dependency theory (RDT), the relational view theory (RVT) and the knowledge-based
view theory (KBV). Analysing these concepts would help us propose a new research and
practical framework for adopting open innovation.

Open innovation could be defined as the use of strategic purposive inflows and
outflows of knowledge to accelerate internal innovation and expand the markets for
external use of innovation, respectively (Faems, 2008; Brunswicker and Vanhaverbeke,
2014). The importance of R&D strategic alliances has been studied by researchers in
strategy (Contractor and Lorange, 1988; Dussauge and Garrette, 1995; Bouayad and
Legris, 1996; Bocken et al., 2014). Establishing R&D alliances means creating networks
of mutual learning between organisations allowing them to benefit from R&D
knowledge, expertise and other shared resources (Holt et al., 2000; Coras and Tantau,
2014). Some researchers called these: SBNs. SBNs create new ways for firms to achieve
value from networks containing grouped individuals or organisations that are able to
compete more effectively and respond with more agility to changing environments. The
literature tends to give a rather positive image of inter-firm R&D collaborative initiatives.
In sharp contrast, critical evaluations of failures in collaborative R&D are almost
non-existent, although these failures can certainly be expected to exist in reality.
Similarly, well-researched examples of smooth and efficient inter-firm R&D
collaboration are hard to come by, as well. From a firm’s point of view, finding reasons
for cooperation by no means suffices to make a case for cooperation. Once the question
“Why should firms cooperate?” is answered, the next question becomes “How should
firms cooperate?”, or in other words, could firms engage in open innovation initiatives
and stay competitive?
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Accordingly, this paper proposes to tackle the following research problem: In order to
attain competitive advantage, it is still unclear whether firms should be less dependent on
others, and therefore reject open innovation, or be dependent on other firms and follow
open innovation initiatives by sharing/acquiring knowledge. Therefore, what business
model would fit the best for firms that are in need for other firm’s R&D knowledge
(RVT) yet are reluctant to share their own knowledge? (resource-based theory, KBV,
RDT).

1.1 Key concepts

Prior to the ‘open innovation’ concept, another term was used in management research
for expressing inter-firm collaboration, which is SBNs (Vervest et al., 2009). Since this
paper aims to discuss and review the literature on R&D collaboration initiatives, it would
be important to shed the light on other similar concepts used in the domain. SBNs enable
new ways for firms to achieve value from networks containing grouped individuals or
organisations that are able to compete more effectively and respond with more agility to
changing environments (Vervest et al., 2009; Hossain, 2015). Goldman et al. (1995) and
Sanchez (1995) stated that it is essential for organisations to quickly connect with each
other, in highly dynamic business networks, in order to respond fast to new arising
opportunities. On the other hand, researchers highlight that: “SBNs emphasise the
capacity to unfold novelty, sharing costs and risks and facilitating fast access to and the
coordination of new sources of innovation, complementary resources and actors who
work together” (Vervest et al., 2009).

According to Chesbrough et al. (2006), open innovation is defined as “the use of
purposive inflows and outflows of knowledge to accelerate internal innovation, and to
expand the markets for external use of innovation, respectively”. Movements between the
inside and the outside may be stimulated through acquiring information and
communication technologies and exploiting these technologies (Lichtenthaler, 2008;
Colombo et al., 2014). In the past, firms lived a closed innovation model. Internal R&D
labs, containing all the necessary skills and technologies, were considered as very
strategic, assets to rely on to create new products or solutions (Faems, 2008). Today,
knowledge circulates freely across multiple public and private organisations, surrounded
by very large venture capital, forcing businesses to engage in alternative innovation
practices. Since the stand alone innovation process could not be easily afforded, many
enterprises have shifted to open innovation models where they exploit technologies and
acquire knowledge from external sources, through internal and external pathways, such
as R&D strategic alliances and partnerships (van de Vrande et al., 2009). Firms’ capacity
to innovate is increased through the active search for new technologies, information or
knowledge outside their walls, but also through cooperation with suppliers and
competitors, in order to deliver the ultimate value to the market (Faems, 2008).

Blanchot (2007) confirms that inter-firm cooperation is crucial for the future of any
business regardless to its size, type (public or private) and location (geographical area).
Establishing R&D strategic alliances means creating an environment of mutual learning
between organisations allowing them to benefit from R&D knowledge, expertise and
other shared resources (Holt et al., 2000). Therefore, through partnerships, businesses
share the necessary budget of a joint project.
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Figure 1 Close vs. open innovation
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Hence, the provision of funding for each partner leads to increasing the overall budget
allocated to the project. Additionally, investment risks of a specific project are naturally
lowered since they are also being shared with partners (Chabaud, 2009). Therefore, the
benefits of R&D partnerships are not only associated with financial challenges but also
with access to resources and expertise that do not exist on premise, that eventually lead to
the development of each of the partners involved in the project. Finally, firms enjoy a
learning environment, both internally and externally, that help them learn from the skills,
and work processes of other firms, which promotes the development of every ally and
ensures greater efficiency through cooperation (Chabaud, 2009). Such alliances create a
harmony between partners allowing them to control competition in the market while
developing the market at the same time, by delivering innovative solutions more
efficiently to the costumer. R&D partnerships provide a set of risks, since failed alliances
are those that do not meet certain rules of management. In this context, risks fall out of
the fact that collaborative projects may fail due to the weaknesses of the collaborative
management system and the previously set procedures to manage those partnerships, and
assure their good going. Respectively, although open innovation can be beneficial to
many companies, it might solve some problems but create others.

The key to success is the careful consideration of how to open innovation and how to
manage openness. Today, in order to be competitive, firms are apprehending that
implementing network-based strategies are becoming increasingly important, since
access to capabilities of other organisations is one of the key benefits to be a network
member (Gulati, 2007). Combining different capabilities dynamically, acquired from
multiple network members, leads to the creation of new capabilities, and thus creates
major factors for competitive success (Vervest et al., 2009). Business processes of each
partner must connect quickly and effectively. In other words, it is required that business
processes of all network partners should be compatible, through real or virtual pathways.

It is therefore an ongoing struggle to realise compatibility of business processes
across the partners, in which standardising communication, information and processes is
a first priority. Another issue is that such networks should be managed by focusing on
both technological and managerial aspects in order to succeed (Vervest et al., 2009). On
the other hand, the continuous evolution of information and communication technologies
affect inter-firm collaborations by enabling open and learning communities, in which
participants collaborate in virtual environments through shared platforms to be built,
share and transfer knowledge and skills or to achieve common goals (McGilly, 1994;
Allix, 2000). According to Preece (2000), virtual communities rely on multiple aspects,
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including all individuals or firms that interact in a network, policies for managing
interactions, as well as the information technologies used, to support and meditate
interactions between partners, and empower the feeling of belonging to the community of
each of the partners involved. Interactions between the members of a virtual community
is an essential element for knowledge construction, in which participants become active
constructors of knowledge rather than passive interpreters of the learning process
(Scardamalia and Bereiter, 1993).

This paper is divided into five parts. In introduction, we have presented the main
research question and define key concepts discussed throughout the study. Second, we
present the theoretical framework of our subject, which consists of a literature review. In
the third part, we state the adopted methodology as well as two research hypotheses
issued by identifying ambiguities in the literature. In the fourth part, we discuss the
results of the research to conclude with future research perspectives in the fifth part.

2 Literature review

2.1 Resource dependency theory

The RDT was primarily developed by Jeffrey Pfeffer and Gerald Salancik (1978) who
have spread their ideas in their book The External Control of Organizations in 1978.
According to them, in order to understand organisational behaviour, one must understand
how organisations connect with other existing social actors in their environment.
Analysing inter-organisational relationships within networks can help managers
understand the relationships of power and dependency that exist between them and other
firms/actors in the network (Hatch, 2000). Each organisation is considered as dependent
on existing resources in its environment in order to survive. Firms must meet the
demands of other organisations in their environment that provide the necessary resources
in order to survive. In other words, firms that are in need of external resources must
respond more to the demands of the groups and organisations that have and control the
critical resources needed. Thus, firms must obey to the demands of others to manage
dependencies that create constraints and stresses that may be physical, social, personal or
political (Rojot, 2005). According to Rojot, organisations should work toward two related
objectives in order to achieve competitive advantage: acquiring control over resources
that minimise their dependence on other organisations and having control over resources
that maximise the dependence of other organisations on themselves. Attaining either
objective is thought to affect the exchange between organisations, thereby affecting an
organisation’s power. On the other hand, Pfeffer and Salancik (1978) claim that resources
are not only related with the external environment, and the best resources are often
intangible such as the internal culture or the technological know-how of an enterprise.

2.2 Resource-based view theory

The resource-based view (RBV) theory refers to the value creation and competitive
advantage in businesses. Resources that are inside the organisation are considered to be
the basics for a firm’s strategy (Goles and Chin, 2005). Resources include organisation’s
assets, human skills, information and knowledge, and other firm attributes (Barney,
1991). According to Barney, these resources should be of a high value, rare and unique
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among competitors. Firms can have a competitive, strategic and sustainable advantage
only if competitors could not imitate them. Firms that are able to accumulate resources
and capabilities that are unique, valuable, non-substitutable and not easily imitable,
would achieve a competitive advantage over competing organisations. However, Grant
(1991) states in his article that in order for the firms to maintain their competitive
advantage and develop future advantages, complementary resources provided by external
providers may be useful and important. Firm heterogeneity is a critical condition in
achieving differentiated firm performance (Salloum et al., 2014; Wernerfelt, 1984; Teece,
1987; Barney, 1991). However, the RBV theory is incapable of explaining how
organisations gain competitive advantage in networked environments where they
maintain frequent and multiple collaborative relationships with alliance partners (Lavie,
2006).

2.3 Knowledge-based view theory

The KBV theory derives from the resource-based theory (Wernerfelt, 1984; Penrose and
Pitelis, 2009). The knowledge-based theory of the firm considers knowledge as the
most strategically significant resource of the firm. Its proponents argue that since
knowledge-based resources are usually difficult to imitate and socially complex,
heterogeneous knowledge bases and capabilities among firms would be the major
determinants of sustained competitive advantage and superior corporate performance
(Salloum et al., 2016; Barney, 1991). Although the resource-based view of the firm
recognises the importance of knowledge in firms that achieve a competitive advantage,
proponents of the knowledge-based view argue that the resource-based perspective does
not go far enough. More specifically, the RBV considers knowledge as a generic
resource, rather than having special characteristics. This strategic resource allows firms to
attain a sustainable competitive advantage, and eventually improve firms’ overall
performance (Salloum et al.,, 2015; Barney, 1991). Attaining competitive advantage
throughout such resource demands an optimal management of knowledge, considered as
strategic (Kogut and Zander, 1992). The starting point of the resource-based view,
conceptualises the firm as “an entity endowed with a broad set of resources which are
rendered into resource-based services that lead to a strategic advantage”. Organisations
exist to generate absorptive capacity (Cohen and Levinthal, 1990) or provide the proper
conditions for individuals to integrate their special knowledge (Grant, 1991). Firms
amplify new knowledge created by individuals (Nonaka, 1994) and protect the highly
fragile knowledge creation process. This obligation (Liebeskind, 1996) contradicts
directly with knowledge sharing and knowledge combination (Kogut and Zander, 1992).

2.4 Relational view theory

Successful cooperative relationships are not limited to the success of each project or
innovation program, done in collaboration. It also extends to the development of
innovation itself as well as the development of their mutual commitments in the
relationships. Inter-organisational relationships, in terms of innovation, succeed through
the development that each company achieve, in the field of innovation but also in the
field of new knowledge acquisition, via their ability to work together, in which
knowledge is constructed through the exchange of information between organisations.
Success also depends on the development of a specific competitive advantage from the
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cooperation itself. According to Dyer and Singh (1998), relational rents represent the
mutual ability of each organisation to understand and anticipate the needs of others and
respond beyond the initial commitments. Additionally, the relationship’s performance
depends on both the quality of interactions and the ability of organisations to adapt to
each other (Doz, 1996). Dyer and Singh (1998) identified four sources that generate
relational rents: investments in relation-specific assets, inter-organisational knowledge
sharing routines, combining complementary resources and effective governance
mechanisms. Relational rents are therefore a part of the network or dyad. A relational rent
is defined by Dyer and Singh (1998) as: “A supernormal profit jointly generated in an
exchange relationship cannot be generated by a firm in isolation and can only be created
through the joint idiosyncratic contributions of the specific alliance partners”. Relational
rents can only be acquired when a firm decides to go open, because it would be then part
of a network. The relational view does not support formal contracting efforts but rather
suggests that informal contracts are more effective in generating relational rents through
self-enforcing mechanisms (Dyer and Singh, 1998). Openness is very critical to many
firms. If a firm decides to perform in-house, it would not achieve relational rents, because
it would be in isolation. In this situation, resources and knowledge are not shared with
external partners, since the company decides to preserve control over its own assets (Ford
and Farmer, 1986). In this case, the relational view offers very limited explanatory power
because it is unable to detect inter-organisational routines between business partners.
However, when a firm engages in collaborative initiatives, it would automatically take
part of a partnership network. Companies do not always have the technology needed to
perform high value R&D activities. Collaboration could be a sound solution to tackle this
problem (Gadde and Snehota, 2000). Since relationships involve critical activities that
account for a substantial proportion of organisational performance, it would be
strategically important for the partnering firm to manage relationships effectively, with a
long-term value-creating vision (Holcomb and Hitt, 2007). The relational view is
especially applicable in such situations. Organisations in the network could trigger the
benefits of the relational view by investing in relation-specific assets, knowledge-sharing
routines or combining complementary resources and form an idiosyncratic relationship.

Table 1 Summary of the theoretical analysis and rating

Name Principle Authors

RDT  Acquiring control over resources that minimise one firm’s Pfeffer and Salancik
dependence on other organisations and having control over (1978), Hatch (2000)
resources that maximise the dependence of other organisations and Rojot (2003)
on one’ firm.

RBV  Firms that are able to accumulate resources and capabilities Wernerfelt (1984),
that are unique, valuable, non-substitutable and not easily Rumelt (1987, 1984),
imitable, would achieve a competitive advantage over Barney (1991) and
competing organisations. Grant (1991)

KBV  Firms amplify new knowledge created by individuals and Liebeskind (1996),
protect the highly fragile knowledge creation process. This Baden-Fuller and Grant
obligation contradicts directly with knowledge sharing and (2000) and Lavie
knowledge combination. (2006)

RVT A supernormal profit jointly generated in an exchange Dyer and Singh (1998),
relationship cannot be generated by a firm in isolation and can Gadde and Snehota

only be created through the joint idiosyncratic contributions of ~ (2000), and Holcomb
the specific alliance partners. and Hitt (2007)
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3 Methodology

The purpose of this article is to examine the corpus of theories that has accumulated in
regard to the open innovation phenomenon. Therefore, our method will consist on stating
the existing theories, linked with inter-firm collaboration and open innovation, the
relationships between them, to what degree they have been investigated, in order to
develop new hypotheses to be tested in the future. Accordingly, we will give a new
interpretation of old material, to combine open innovation, which is new, with old
interpretations. We will conclude this paper by identifying gaps, and then locate our own
research within the context of the existing literature.

3.1 Hypotheses development

Based on this research question, we raise two research hypotheses, to be tested on future
research work:

H1  Firms must build inter-firm relationships as knowledge is constructed through the
exchange of information between organisations.

H2  Firms must accumulate internal resources and capabilities that are non-sharable,
unique, valuable, non-substitutable and non-easily imitable.

When this research started, we had no idea about preconceived hypotheses that could
have been formulated to propose a new methodology for firms who wish to adopt open
innovation. A first challenge for us was to understand the characteristics of each of the
opposing hypothesis based on its proper theoretical ground. More precisely, our paper
will provide a new methodological approach for firms with respect to competitive
advantage and four existing theoretical lenses. It is a theoretical starting point that could
assist managers in their decision making process whether their firms should be less
dependent on others, and therefore follow a closed innovation model, or be dependent on
other firms and adopt open innovation by sharing their knowledge.

3.2 Method

Our main findings as related specifically to inter-firm R&D collaboration in general and
open innovation in particular, derive from an analysis of 37 papers of core relevance
published between 1986 and 2015. These are listed in references. They include
papers from the leading, peer-reviewed conferences and journals in the fields of
strategic management, innovation management, information systems and information
management. This core set of papers represents just over a third of the material cited in
this paper (37 out of 56 publications in total). The papers analysed in our review were
identified through extensive literature searches using commercial online databases such
as ABI/Information Complete (ProQuest), ACM digital library (ACM), Emerald Journals
(Emerald), Expanded Academic ASAP (Gale) and IngentaConnect (Ingenta). Google
Scholar was also used to identify a number of articles. The initial searches were
conducted using combinations of the terms shown in Table 2.
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Table 2 Literature search term combinations
Term 1 Term 2
Open innovation Benefits
R&D partnerships Disadvantages
Innovation alliances Risk factors
Information management Success criteria

Most of the papers are published in strategic management, project management and
information management titles including the Strategic Management Journal,
International Journal of Project Management, European Journal of Information Systems,
and the Project Management Journal. Since many phenomena in innovation management
are interdisciplinary, titles from other related fields, such as business and strategic
management, were accessed to provide relevant material, as is established practice in the
domain. Strategic management has been described as a practitioner-led discipline, and
important advances in innovation management research have also been made in
publications outside the realm of academic journal articles, various other sources such as
books and commercial articles, written by academics and practitioners alike, were
deemed appropriate for the analysis presented in this paper and are thus also cited in the
analysis below. The literature lookup also involved citation pearling to identify further
material from reference lists found in the papers identified. This proved to be particularly
important, as a number of papers that are key to the theme under discussion, would not
have been identified simply by using the search terms shown in Table 2. The content of
the material accessed was then classified according to:

e the project type under discussion: for example, R&D alliances, innovation
partnerships, software development project

e the description of factors listed: for example, benefits, disadvantages, risks

e the perspective from which the account of the project(s) is presented: beneficiary
firm, in-house (or unspecified)

e the data source on which the analysis presented is based: for example, survey data,
anecdotal evidence.

The classification process contributed to a broader analysis that led to the identification
of the four main theoretical grounds in the extant literature, as explored in further detail
below. The structure of our paper allows the broad context of open innovation benefits to
be presented first. It is against this that the specifics of disadvantages research as related
to R&D partnerships in general, and to open innovation initiatives in particular, are then
set. We then present the detail to support the articulation of the four theories summarised
(see Table 2), exposing where there are overlaps between the general and specific
literatures, and gaps particular to inter-firm R&D partnerships. We conclude by
introducing a methodological model (matrix) that mixes both open and close innovation
models for businesses who wish to adopt open innovation initiatives, arguing that there
are many opportunities to develop theoretical insight in an area that is ripe for research.
Such endeavours will be of value to both innovation management research and practice in
general, as well as inter-firm R&D initiatives development and management in particular.
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4 Discussion

In an exchange relationship, relational rents defined as supernormal, jointly-generated
profit, cannot be generated by distinct firms in isolation and can only be created through
the joint idiosyncratic contributions of the specific alliance partners. According to the
RVT, if a firm decides to perform in-house, it would not achieve relational rents since it
would be in isolation. Attaining competitive advantage falls from the development that
each company achieves, through innovation but also through new knowledge acquisition,
via their ability to work together, in which knowledge is constructed through the
exchange of information between organisations. Considering the fact that in order to
succeed in attaining competitive advantage through innovation, firms must not be
isolated — they should instead contribute idiosyncratically to create relational rents
through alliance partnerships, and share openly their R&D knowledge with other firms.

Figure 2 Measuring open innovation on a competitive advantage scale
Competitive advantage Competitive advantage

Open Closed
Innovation Innovation

Research question

Ambiguity 1________*_________—_-—

Hereby, ambiguities occur. As it is showed in Figure 2, between the four theories
presented in this study, only the RVT stands in favour of open innovation while the other
three recommend stand-alone models. The resource-based view of the firm as well as the
RBV shed the light on the strategic importance of information and knowledge
inside companies. These intangible resources are considered as very critical to attain
competitive advantage. Additionally, the RDT clearly states that firms should work
toward two related objectives:

1 acquiring control over resources that minimise their dependence on other
organisations

2 having control over resources that maximise the dependence of other organisations
on them.

Therefore, having these very strategic resources released, as well as being dependent on
other companies’ resources may be considered as a major threat to one firm’s survival.
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5 Conclusions

The concept of open innovation encompasses a wide range of external actors that an
organisation might need to share and acquire knowledge with. While there is much hype
about open innovation, as of yet there is no framework to decide how open innovation
might be useful. In our research we cite four theories linked with strategic knowledge
acquisition, capitalisation and sharing. We have also proposed 2 research hypotheses for
comparison with the literature review. H1 seems to be confirmed through the RVT, while
H2 through the RDT, KBV and RBV. Through this literature review, we develop a
framework for using open innovation within project development, at the very start of the
process (see Figure 3). We aim to highlight that open innovation, at the beginning of the
project, would rather shift from being a risk to being an opportunity. In any case, when a
firm share its ideas open, it would expect to receive others’ ideas as well. Furthermore,
from a more pessimistic point of view, at the beginning of the project development
process, open innovation would be less risky. Hence, we provide an overall framework
for employing both open and closed innovation, one that shows how open innovation has
clear benefits for sharing problem solving at the research phase of the project.
Nevertheless, our framework is a start point for future empirical research work.
Accordingly, we invite researchers to test it with the following hypothesis:

H3  Firms must establish external relationships whilst protect their own unique,
valuable, non-substitutable and non-easily imitable knowledge.

Our framework may provide some guidance for managers who are trying to decide
whether to adopt open innovation initiatives in their projects, and also academic
researchers for future research headings and tests. We have recalled the literature on open
innovation, as well as on theories that discuss both inside resource value and business
partnerships, in terms of inter-firm R&D collaboration initiatives. Inter-firm cooperation
would be impossible if all network participants try to maximise informational gain and
minimise losses (Hatch, 2000). Additionally, each firm tends to minimise its dependence
on other firms and have full control over its resources in order to be competitive (Rojot,
2005). On the other hand, firms must acquire external resources (information and
knowledge) from others in the outside environment in order to develop what they already
have on premise and be competitive by constantly knowing what they do not know
through openness (Barney, 1991; Dyer and Singh, 1998; Goles and Chin, 2005; Hossain,
2015). The development of cooperation may require that members of the
inter-organisational group informally indicate their willingness to partly abandon or
selectively keep their secrets. They must, in other words, establish a norm of
informational reciprocity allowing them to surmount the challenges of distrust and solve
the problems associated with free riders in order to benefit the most from an open
innovation solution (Ford and Farmer, 1986).
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Figure 3 ‘Competitive innovation matrix’: a methodological model proposition for firms who
wish to adopt open innovation
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