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Abstract: In this first paper of the special issue, we identify some trends in
open innovation research by analysing how the literature on this topics has
evolved since the introduction of the concept in 2003. Research on open
innovation has been mushrooming ever since and the scope has been broadened
in different directions. Researchers also started to analyse open innovation at
different level of analysis from the individual actors in organisations to
ecosystems and national innovation systems. Despite the vast growth in
research on open innovation, we identified several directions for further
research: open innovation research should be linked to other management areas
such as marketing, HRM, change management, etc. In addition, our
understanding of open innovation could be improved if the recently developed
insights could be related to the existing management theories.
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1 Introduction

In 2003, Henry Chesbrough coined the term ‘open innovation’ to describe the
phenomenon that in today’s landscape of abundant knowledge, companies can no longer
afford to rely entirely on their own ideas to advance their business, nor can they restrict
their innovations to a single path to market. Although the use of external knowledge and
external paths to market as such is not new, Chesbrough (2006) argues that the paradigm
of open innovation is different to prior theories of innovation for a number of reasons.
Although scholars have noted the existence and importance of external knowledge
sources (e.g., Penrose, 1959; Nelson and Winter, 1982; Cohen and Levinthal, 1990;
Von Hippel, 1988; Dyer and Singh, 1998), there is an implicit assumption in these works
that external knowledge is not more than just an addition to internal innovation, which
constitutes the core of firms’ innovation performance. The open innovation paradigm, on
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the other hand, explicitly focuses on both internal and external innovation and balances
the role of external and internal sources of knowledge.

By doing so, the open innovation paradigm brings together literature streams on
different sources of external knowledge, but also calls for a number of changes within
firms in order to effectively manage the use of purposive in- and outflows of knowledge.
Central in this respect is the increasing importance of the business model for innovation
within firms, since it determines which external knowledge is valuable for the firm and
should be validated within the company, and which internal knowledge will not create
new businesses and should find external paths to market. In addition, an active
management of external search (for instance through specialised departments) and
external paths to market as well as an active management of intellectual property is
crucial to profit in a sustainable way from the benefits of open innovation practices.
Hence, open innovation requires a different mindset and the need for a more expanded set
of capabilities within companies.

Since the seminal work of Chesbrough (2003), more and more scholars have framed
their work under the open innovation umbrella to address the growing need for a
comprehensive understanding of the simultaneous use of internal and external innovation.
Moreover, a number of dedicated workshops and symposia have been held at
well-respected academic conferences such as the Academy of Management (2004, 2005,
2006, 2008), the DRUID Conference (2005), the EURAM Conference 2007, and a
specialised Workshop on User and Open Innovation at Harvard Business School in
association with MIT (2008). In addition, the R&D Management journal devoted a
special issue to the topic in 2006 and another one was in press at the time of writing. All
together, these events and publications have led to the identification of a number of
trends in open innovation research.

2 Trends in open innovation research

In order to assess the recent trends in open innovation research, we have performed a
meta-analysis on a number of articles selected from ISI Web of Knowledge. Selection
was based on the following criteria. First, we selected all articles with the topic ‘open
innovation’ that were published between 2004 and 2008. We limited the selection to
articles that were related to the subject areas ‘management’ or ‘business’, and which were
published in leading management journals (see Appendix for an overview of the journals
selected). Second, we selected papers that were published in a special issue on ‘open
innovation’. To our knowledge, R&D Management (Vol. 36, No. 3) is the first SSCI
management journal that published a special issue about open innovation (Gassmann,
2006). Finally, we selected all journal articles that referenced to Chesbrough’s 2003
work, and which were published in leading management journals (see Appendix for an
overview). After removing duplicates and articles that were deemed not applicable by the
authors, the final sample consisted of 88 articles. Of these 88 articles, three were
published in 2004, five in 2005, 26 in 2006, 20 in 2007, and 34 in 2008. Figure 1 shows
how the number of articles on open innovation has evolved over time.

After the launch of the concept of open innovation, it took about three years before
other articles also referred to the phenomenon using the same term, which is most likely
related to the time it takes from initial submission to the final publication date. Moreover,
even if we do not take into account the publication of a special issue in R&D
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Management on open innovation in 2006, we observe an upward trend in the number of
articles dealing with open innovation as a research topic.

Figure 1 Number of articles on open innovation, 2004-2008
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Next, we analysed the final selection of papers in terms of focus, type of research and
research setting, and level of analysis.

2.1 Focus

Traditionally, open innovation was studied in large, multinational enterprises, most of
them operating in technology intensive industries. Chesbrough (2003) defines the concept
using qualitative findings from case studies of large, technology savvy firms and he
focuses primarily on the inside-out side of open innovation. Currently, open innovation
literature takes a much broader perspective on the topic. Although the focus is still very
much on practices of large MNEs, there are a few articles that look specifically at open
innovation in SMEs (e.g., De Jong and Marsili, 2006; Massa and Testa, 2008). Also,
despite the interest for the inside-out facet of open innovation, some authors have also
picked up the challenges in firms associated with the outside-in aspect, i.e., acquiring
new knowledge from outside the firm (e.g., Lichtenthaler and Ernst, 2007; Van de
Vrande et al., 2006; Witzeman et al., 2006). Technology transactions, in both directions,
remain an important field of study for open innovation scholars. In addition,
there has been growing attention to the use of corporate venture capital and
university-collaboration to get access to new, early stage technologies (Allen and Hevert,
2007; Gaba and Meyer, 2008; Markham et al., 2005; Becker and Gassmann, 2006;
Waites and Dies, 2006). Moreover, user innovation, customer interaction and alliance
networks have recently received a fair share of attention in the open innovation literature
(Hienerth, 2006; Lettl, 2007; Lettl et al., 2006; Piller and Walcher, 2006; Gassmann and
Zeschky, 2008; Van Rijswijk et al., 2008). In addition, a topic that can be seen as one of
the foundations of the open innovation principles is the development of open source
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software (OSS). This remains a very popular topic in the open innovation debate and
many authors use the principles of OSS development as a basis for our understanding of
open innovation management (e.g., Gruber and Henkel, 2006; Henkel, 2006; Pykéléinen,
2007; West and Gallagher, 2006).

2.2 Type of research

What type of research do we find in the 88 open innovation related papers that have been
published over the past five years? Thirty-three out of 88 papers had a theoretical scope,
sometimes using case material as an illustration (see Figure 2).

Figure 2 Type of research
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Of the remaining 55 papers that had an empirical focus, 34 had a qualitative approach
(using a small sample of case studies) and 21 papers were using quantitative data, based
on large-scale datasets, which often comprised several industries. As for the industry
breakdown of past publications, hardly any of the single-industry papers moves beyond
the traditional focus on technology intensive industries. Although high-tech firms prove
to be an interesting field of study, the applicability of the underlying principles of open
innovation is certainly not limited to technology intensive industries but can very well be
extended to low-tech industries. In this respect, it is interesting to mention articles
focusing on the sports industry and the gaming industry (e.g., Hienerth, 2006; Lecocq and
Demil, 2006; Piller and Walcher, 2006; Priigl and Schreier, 2006), which are not typical
high-tech industries.

Sample-size also varies significantly between the different papers: about one third of
the qualitative papers uses a single case study to derive the results, and another one third
of this group limits the size of the dataset to less than ten case studies. As for the
quantitative analyses, about 50% of the papers use a sample size between 100 and 300
firms, whereas some exceptional large datasets comprise over 1,000 firms. It is striking
that to our knowledge, only two of the empirical papers in our dataset collected data
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outside of Europe and/or the USA. Although we could not trace this information for
about one third of the empirical papers in our dataset, this indicates that some regions,
such as Asia, are currently underrepresented in open innovation studies.

2.3 Level of analysis

Although open innovation was originally introduced as a firm level concept, West et al.
(2006) argue that in order to strengthen research about open innovation, other levels of
analysis have to be taken into account as well. Over the past five years, still more than
50% of the empirical papers in our sample take the firm as unit of analysis. Other levels
of analysis include a focus on individuals (11%), dyads (5%), innovation projects (15%),
clusters in geographically bounded regions (7%) and industry level analysis (7%).

We can thus conclude that open innovation research has diverged over the past five
years: Instead of focusing on large MNEs in technology intensive industries in the USA,
research has expanded into finer-grained topics, such as the role of individuals and
project-level use of open innovation practices in MNEs as well as SMEs. The
methodology is moving away from case studies to the complementary use of large-scale,
multiple industry datasets. However, there is still ample room for improvement, such as
the geographical scope of empirical studies and reintegration of other aspects of open
innovation into the broader framework of using inside and outside sources of knowledge
simultaneously while developing new technologies. The next section will explain in more
detail how this special issue contributes to an increased understanding of the role of open
innovation and the management thereof.

3 Broadening the scope of open innovation in this special issue

The term open innovation was coined only six years ago and open innovation research is
still in its infancy. With this special issue, we try to broaden the scope of open
innovation. It comprises 12 articles that advance our understanding of open innovation in
different ways. First, there is a broader range of research topics related to open
innovation: open innovation in SMEs, open innovation and competition patterns, the role
of individuals in open innovation, the relationship between open innovation and
entrepreneurship in determining the innovation performance, and how firms can profit
from large-scale from of open innovation, just to mention a few ones. Second, the
geographical and industry scope has expanded; open innovation is practiced in many
industries and around the globe. Responding to the need for empirical studies outside of
Europe and the US, the special issue includes two articles about open innovation in Korea
and Taiwan indicating that open innovation is also gaining a foothold in Asian
economies. Third, empirical evidence on open innovation is based on diverse data
sources. Some papers use archival data but most are based on surveys. These allow
researchers to bring in the role of individuals in open innovation and to introduce a
wealth of data about motives, incentives, barriers and attitudes in the empirical analysis.
Most previous open innovation studies have analysed open innovation practices in
large manufacturing enterprises. Open innovation in SMEs is a relatively uncharted
research area (an exception is Van de Vrande et al., 2009) and, therefore, we are keen to
introduce studies about SMEs in this special issue. The study of Kim and Park discusses
the effects of open innovation practices in Korean SMEs. Based on a quantitative
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database of 1,348 Korean firms — 1,140 SMEs and 244 large companies — they analyse
the effect of three different external innovation activities — external idea sourcing,
external knowledge sourcing and external R&D — on innovative performance of large
firms and SMEs. They find that external innovation activities have a different effect on
the two types of firms. External R&D improves the innovation performance of both but
the innovation performance of SMEs is not affected by external knowledge sourcing and
is negatively affected by external idea sourcing. In contrast to larger firms that are more
successful in detecting and integrating externally developed technology, external idea and
knowledge sourcing innovation activities do not improve the innovation performance of
SMEs. These results imply that the lessons learned from open innovation in large firms
are not readily transferable to the context of SMEs making the need for specific studies
on open innovation in SMEs even more urgent.

Other studies in this special issue link open innovation to research fields that were
until now unconnected. Hung and Chiang use data from 122 Taiwanese electronic
product manufacturers to focus on the question of firms’ proclivity towards the use of
open innovation. They find that open innovation proclivity and entrepreneurial
orientation positively affect firm performance. Moreover, their findings point towards the
fact that entrepreneurial orientation and open innovation reinforce each other, suggesting
that an entrepreneurial orientation can help managers to benefit more effectively from the
open innovation activities.

Jaspers and Van den Ende discuss the use of open innovation in the development of
complex products. They argue that the context of complex products makes it very
difficult for firms to internally develop all components and subsystems. As a result, open
innovation is almost a requirement for firms to be competitive in these industries. They
point out how systems integration and open innovation are complements in the
development of complex products, arguing that the effective coordination of component
innovation requires the application of different open innovation mechanisms.

Another interesting but relatively uncharted research topics is how open innovation
relates to patterns of competition in different industries. Lim, Chesbrough and Ruan
examine patterns of R&D competition in the semiconductor industry. Focusing on the
research strategy of three important players in this industry (IBM, Intel, and AMD), they
show how the patterns of cooperation and competition change over time between these
firms. The results of this study indicate that models of strategic choice should expand
beyond ‘compete or collaborate’ to consider alternative modes of co-opetition. The co-
opetition we observe among IBM, Intel and AMD involves a highly asymmetric pattern
with Intel and AMD depending heavily on IBM for knowledge, but not vice-versa.
Moreover, the authors find that knowledge sources for the three firms are far more
diffuse than that possessed by the leading semiconductor firms resulting in an abundance
of knowledge distributed across a large number of participants. In such instances,
upstream technology development is only loosely coupled to downstream product market
competition, consistent with the open innovation model.

Several contributions to this issue have connected open innovation activities of firms
to their internal assets, organisation, or culture. The article by Herzog and Leker
distinguishes different innovation cultures that are needed for closed and open
innovation. By doing so, this paper sheds light on the cultural dimensions of
implementing open innovation in firms. Based on data collected in three innovation units
of a single chemical firm, they find that the open innovation unit studied here is less
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infected with the ‘not invented here’ syndrome and is more open towards risk-taking.
This study shows how firms have to change their innovation culture to become successful
in open innovation. More empirical research is needed on strategy, organisational culture
and structure, and human factors in order to effectively execute open innovation.

Next, the paper by Enkel focuses on the open innovation networks, particularly on the
attributes needed by individual network members to benefit from the cooperation. Using
data from the European network for research on radiation dosimetry (EURADOS), the
findings point towards the importance of individual prerequisites such as openness and
the possibility to contribute on the organisational level as requirements for profiting from
open innovation networks. In short, not only the organisational characteristics of the
network members but also the attributes of the individuals in these organisations help to
explain when and why firms profit from a more open approach to open innovation
networks.

In a similar vein, Lichtenthaler links open innovation activities to the internal assets
of the firms. More specifically, he analyses how the size and quality of firms’ patent
portfolios have an impact on its external technology acquisition on the one hand and
external technology commercialisation on the other hand. Based on a survey of 154 firms
in Germany, Austria and Switzerland, the author finds that patent portfolio size and
quality are negatively related to external technology acquisition (outside-in), whereas
patent portfolio quality is positively related to external technology exploitation
(inside-out). As a result, the existing IP portfolio of firms appears to be an important
driver of open innovation. Understanding the causal relationships between internal
technological capabilities and open innovation activities is a very interesting avenue to
deepen and broaden our understanding of open innovation.

Neyens, Sels and Faems investigate the benefits of using different types of alliance
strategies for startup firms. In particular, collaboration with suppliers, customers and
competitors is associated with incremental innovation performance (e.g., ability to
improve existing products/technologies), while collaboration with universities, research
institutes and again competitors is positively linked to radical innovation performance
(e.g., ability to create new products/technologies). Using longitudinal data on 217
Flemish startup firms, they find that discontinuous alliances are related to incremental
innovation performance, whereas continuous alliance strategies were associated with a
higher explorative innovation performance. Their findings suggest that startup firms
should this study encourages startup firms to balance their alliance portfolio not only in
terms of different kinds of partners but also in terms of different kinds of time frames,
pursuing different open innovation strategies at the same time, focusing on both
short-term and long-term collaboration efforts with different types of partners.

OSS and other user communities have recently been described extensively. Most
attention has been paid to the growth and dynamics of these communities, the reasons
why individuals contribute, and how the performance of these open designs compare to
proprietary designs. In comparison, much less attention has been paid to the role of firms
in the community and how they can profit from their participation. Because of this lack of
attention for companies in open communities, the link between open innovation and user
community has been loose so far. Therefore, we welcomed several studies in this special
issue that tighten the link between both. The first paper, authored by Spaeth, Stuermer
and Krogh investigate the existence of the so-called ‘push model’ of open innovation, in
which firms do not just use readily available external knowledge, but also stimulate
outsiders to voluntarily create new knowledge which can be used in the innovation



Broadening the scope of open innovation 229

process. To illustrate their model, they use an extensive case study of the Eclipse
platform, an integrated development environment. The study analyses in detail how large
companies can benefit from technology platforms. The study illustrates how important it
is for a firm to successfully manage a technology platform. Based on their findings, the
authors propose that a push model of open innovation is enabled through preemptive
generosity, continuous commitment, adaptive governance structures and lowering
barriers to entry.

Next, Perr, Appleyard and Sullivan examine the different business models that have
emerged in OSS, providing an insight as to how companies involved in OSS can capture
the value associated with their products and services. Based on evidence collected
through more than 20 interviews with OSS executives, they find that three factors play a
primary role in the adoption of a particular business model: IP ownership, management of
the community, and selection of market segments and product categories. Based on these
three factors, seven different business models are defined that are used by these firms.

Miiller-Seitz and Reger discuss the application of OSS development principles on the
development of a low-tech, intangible product: Wikipedia. Despite the differences
between Wikipedia and traditional OSS projects, the authors find that various insights
from OSS are also applicable to Wikipedia. In addition, the findings reveal a number of
counter-intuitive elements that point towards the limitations and other issues associated
with open innovation and OSS-inspired projects.

Finally, Rayna and Striukova offer a detailed comparison between two large-scale
forms of open innovation: open source and patent pools. Although both have the
advantage of providing access to a large number of potential sources of innovation while
lowering R&D expenditures and transaction costs, they differ in their nature of
cooperation, appropriability, feasibility, and requirements for participation. In our
opinion, this study broadens our view on large-scale forms of open innovation: scholars
should explore what different types of large-scale forms of open innovation are available
and under which conditions or for which purpose they can be used effectively. It is a
fruitful way to broaden our view on large-scale systems of open innovation and contrast
them with open innovation where only one or a few partners our included.

4 Some directions for future research on open and collaborative
innovation

The objective of this special issue is to broaden the scope of research about open
innovation. However, we are aware of the fact that this is only a minor step on the road to
gaining a better understanding of the sources, benefits, and drivers of open innovation. In
our opinion, there are still many uncharted research domains. We thus enumerate a
number of them without having the ambition to be exhaustive.

There is an ongoing debate about the novelty of open innovation. However, it seems
that this debate is based on a misconception because most scholars agree that openness in
R&D is not a new phenomenon. EIRAM (2005) concluded that in- and outsourcing of
R&D is not a new phenomenon and that the situation following the Second World War,
when the greatest proportion of R&D was carried out in-house, was in fact an unusual
situation. Chesbrough (2006) described how open innovation follows a long tradition of
studying the processes of innovation. Business historians have documented that
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innovation was a rather open system with extensive markets for innovation that predated
the rise of the corporate R&D laboratory in the middle of the 20th century (Lamoreaux
and Sokoloff, 1999; Lerner, 2000). Mowery (2009) recently discussed trends before and
after 1985 in the structure of US industrial R&D and came to a similar conclusion that
many elements of the open innovation approach to R&D were already present in large
firms’ in-house R&D in the 20th century. We encourage scholars to redirect the
antithetical closed versus open innovation debate towards a more promising research
approach by explaining how open innovation strategies enable firms to create a
competitive advantage in unprecedented ways and how an open innovation approach
requires a different organisational structure and mindset than the more traditional R&D
approaches do.

Next, we think that there is an urgent need to integrate open innovation in the existing
literature about external technology acquisition and cooperation. Since open innovation
is, to a large extent, derived from managerial practice, it provides an integrative approach
to innovation management combining corporate and business strategy, business
modelling, collaborative agreements with innovation partners, IP-policy, etc., into an
inextricable hairball. Conversely, this practice-based approach has the disadvantage in
that thus far open innovation has only been loosely connected to the existing innovation
management literature and the underlying management theories. Decomposing
Chesbrough’s (2006) open innovation model results in at least four constituent
dimensions; value creation and value capturing via the business model of the innovating
firm, transactions/alliances with its innovation partners, (dynamic) capabilities or
competencies, and technological and market uncertainties which are embedded in the
funnel concept. These dimensions suggest that different management theories should be
combined to improve our understanding of open innovation from a scholarly point of
view. More specifically, the four dimensions mentioned above suggest that scholars have
to explore combinations between the following literature streams; value creation and
sharing in cooperative settings (Brandenburger and Nalebuff, 1996), transaction cost and
transaction value theory (Williamson, 1975, 1985; Zajac and Olsen, 1993), the resource
(knowledge) based view (Wernerfelt, 1984; Barney, 1986, 1991; Grant and Baden-Fuller,
2004), the dynamic capabilities approach (Teece et al., 1997; Teece, 2007; Eisenhardt
and Martin, 2000); the relational view (Dyer and Singh, 1998; Dyer, 1997), the
organisational learning theory (March and Olsen, 1975; Levinthal and March, 1993) and
the real options theory (Folta, 1998; Folta and Miller, 2002).

Finally, we are convinced that future research has to continue to broaden the scope of
open innovation research to exploit its full potential. West et al. (2006) have already
pointed to the necessity to extend research about open innovation to different levels of
analysis; what is the impact of open innovation on knowledge workers and managers in a
company that decides to open up its innovation process? How should technology in- and
out-sourcing be organised and managed in order to guarantee smooth interorganisational
technology transfers? What is the role of innovation projects in establishing open
innovation in a firm? What is at the corporate level, the link between open innovation,
corporate strategy, and organisational renewal? What is the impact of open innovation on
core competencies of large firms (Christensen, 2006)? How to analyse open innovation at
the level of industrial systems (Christensen et al., 2005) or from the perspective of
regional innovation systems? What are public policy implications of open innovation (De
Jong et al., 2008; OECD, 2008)?
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We also support initiatives that aim to couple open innovation to other disciplines or
management areas. Absorptive capacity (Cohen and Levinthal, 1990; Zahra and George,
2002; Todorova and Durisin, 2007) is obviously a concept with a strong potential to
connect to the insights related to open innovation. Moreover, the original application
fields of open innovation are closely linked to external corporate venturing in large
manufacturers. Open innovation is applicable to many more settings. Technology is only
one source of innovation; design, market intelligence, crowd sourcing, design and
creativity are only a few examples where open innovation can be applied successfully.
Furthermore, there are also ample research opportunities to link open innovation to HRM
and marketing since open innovation typically produces serious HRM-problems and
offers opportunities in co-branding and co-distribution. Additionally, large firms are, in
most cases, multinationals that are not only paying attention to co-innovation with
external partners, but are also interested in setting up a globalised R&D network with
specialised partners in different locations (Doz et al., 2001, 2006). This implies that open
innovation and globalisation of R&D cannot be disentangled from each other. Finally,
open innovation research should focus more on SMEs: current research is still very
limited (Van de Vrande et al., 2009; De Jong and Marsili, 2006; Massa and Testa, 2008)
and is not yet revealing the creative use of open innovation by many SMEs around the
globe to successfully create new products or businesses. Even SMEs in low-tech
industries have proven to be very successful in using and integrating knowledge from
external partners, which are frequently based in unrelated industries, to create new
products or services. It is interesting to observe that the drivers and mechanisms
underlying open innovation in this setting cannot be derived from the context of large
firms’ external corporate venturing activities to which open innovation has been applied
originally.
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