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ABSTRACT: Defined as a community of hierarchically independent, yet interdependent
heterogeneous actors around a focal firm who facilitate innovation through cross-boundary
knowledge flows, the open innovation ecosystem extends scholarly understanding of open
innovation. In particular, the open innovation ecosystem broadens the scope of inquiry over
knowledge flows from inside-in, inside-out, coupled, and outside-in modes of open innovation
to include an outside-out mode. In doing so, open innovation ecosystem extends the literature
on innovation ecosystems more generally, as well as providing a powerful new analytical

perspective for open innovation scholars.
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OUTLINE OF THE TOPIC

The open innovation ecosystem broadens open innovation scholarship by enlarging the
scope of inquiry from the focal firm’s inbound and outbound knowledge flows to include a
broad and diverse set of complementary innovation actors and their mutual interdependencies.
In doing so, open innovation ecosystem moves beyond the inside-in, inside-out, and outside-
in modes of open innovation to incorporate an “outside-out” mode. While all ecosystem
constructs are interested in how collectives of heterogeneous, yet complementary actors jointly
(co)create a system-level output, open innovation ecosystems are distinct in that they focus on
how cross-boundary knowledge flows—also between actors not connected to the focal firm—
result in new knowledge instantiated in new innovations as their system-level output.

CONCEPTUAL OVERVIEW AND DISCUSSION

Innovation scholars have adopted the term ecosystem when they have been investigating
a systemic view of innovation and actor interdependencies (see Ritala and Thomas for a chapter
in this encyclopedia specifically discussing innovation ecosystems). Initially scholars viewed
innovation ecosystems as groups of firms that combine their complementary offerings into a
new coherent offering, resulting in new types of interdependency risks and opportunities. Other
scholars, focusing more on entrepreneurship, considered innovation ecosystems as broader
innovation domains, where different organizations co-evolve their capabilities around set of
technologies, knowledge and skills, and collaborate and compete in developing new products
and services.

Scholars focusing more distinctly on open innovation consider the ecosystem a loosely
connected set of complementary partners and other collaborators involved in knowledge
creation. One particular type of ecosystem of interest is the “knowledge ecosystem”, which
Jarvi and colleagues argue focuses on the collective processes of joint knowledge search,

creation, sharing, and transfer—all processes that incorporate the (fuzzy) front end of
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innovation process and which strongly echo the dynamics of open innovation. Knowledge
ecosystems echo the systems of innovation tradition in that they primarily occur at a regional
level of analysis and in pre-competitive settings, and consist of universities, public research
institutions, bridging and brokering organizations, and for-profit firms collaborating to create
new knowledge.
Distinguishing Open Innovation Ecosystems

While the open innovation ecosystem bears some resemblance to the other ecosystem
constructs discussed above, it is distinctive. Open innovation ecosystems resemble the
literature on knowledge ecosystems in that they focus on knowledge flows among ecosystem
actors, and the creation and transfer of knowledge in a loosely coupled context. However, what
sets open innovation ecosystems apart is that they most often consider a specific focal firm,
and the relationships of other actors in that ecosystem from the vantage point of that focal firm.
In this sense, open innovation ecosystems are a natural extension to the classic open innovation
literature that focused on the strategic question of openness of the firm’s innovation process.

We define an open innovation ecosystem is a community of hierarchically independent,
yet interdependent heterogeneous actors around a focal firm who facilitate innovation through
cross-boundary knowledge flows. Thus, like all innovation ecosystems, open innovation
ecosystems share Thomas and Autio’s distinguishing characteristics of the innovation
ecosystem in that they are collectives of heterogeneous, yet interdependent actors who jointly
(co)create a system-level outcome.

The actors in an open innovation ecosystem are heterogeneous, as they can include any
entity participating in the processes of open innovation within the whole spectrum of research,
development, and innovation. As a consequence, actors range from universities, public
research institutions, bridging and brokering organizations, open-source consortia, standard
setting bodies, through for-profit firms collaborating, to specific individuals and the crowd.
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Open innovation ecosystem actors have specific ecosystem roles, which often have looser
contractual structures that are normally present in some open innovation contexts, although
bilateral formal contracts and tighter coupling typical of alliance networks can also be present.

Interdependencies in open innovation ecosystems linked actors depending on their open
innovation role. The most common interdependencies in open innovation ecosystems are
cognitive and economic. Cognitive interdependence arises when the open innovation
ecosystem actors seek to align their technological and economic views, which may not
necessarily shared. For instance, Randhawa and colleagues showed how firms use cognitive
artifacts to build a shared understanding across heterogeneous stakeholders in an open
innovation ecosystem. Economic interdependence often occurs when the value that each actor
receives from participating in the ecosystem is dependent on others. For instance,
Vanhaverbeke and Gilsing discuss many cases where economic interdependencies arise
through a focal firm facilitating the sharing of intellectual property not only between itself and
its ecosystem partners, but also among ecosystem partners.

Technological interdependence is less prominent in open innovation ecosystems, despite
its importance in innovation ecosystems that involve co-specialization around a specific
resource, shared platform or a modular technological architecture. This is due to the fact that
technological interdependence is more often an emergent outcome from the cross-boundary
knowledge flows within an open innovation ecosystem, rather than the starting point. This said,
it is possible (and even likely) that technological infrastructures and digital platforms can
facilitate cross-boundary knowledge flows and intellectual property sharing.

The system-level outcome in open innovation ecosystems is new knowledge generated by
the ecosystem actors through cross-boundary knowledge flows, similar to knowledge
ecosystems. However, while knowledge ecosystems are typically focused on creation and

sharing of knowledge within a particular domain or among a set of actors without necessarily
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a clear innovation outcome, open innovation ecosystems are distinct in that the new knowledge
is instantiated in new innovations. For this reason, open innovation ecosystems are typically
analyzed as being more goal-oriented, focal-firm directed, and leading clearly to innovation
outcomes, such as new technologies, products or services. This said, open innovation
ecosystems involve typical innovation ecosystem features such as collective goal setting,
tensions over value creation and capture, as well as changes in the power positions and roles
of actors over time.

Bridging Open Innovation and Open Innovation Ecosystems

It is useful to return to the original conceptualizations of open innovation to explain how
open innovation ecosystems apply in current scholarship. The original conceptualizations of
open innovation focused on a focal firm that engages in innovation activities with its external
environment. These original conceptualizations focused on three modes of knowledge flows
that lead to innovation: outside-in, inside-out and coupled.

Outside-in refers to the well-known activity of firms acquiring knowledge from their
external environment, following Chesbrough’s early insights that “not all the smart people
work for us.” For instance, such knowledge can be obtained through external knowledge search
methods such as market intelligence, participation to industry fora, or acquiring knowledge
from firms’ partners. Inside-out refers to the transfer of knowledge by a firm to its external
environment and potential subsequent monetization. Thus, inside-out considers how firms can
spin-out their innovations into new organization, license their intellectual property, or acquire
indirect and future benefits from knowledge sharing via generative appropriability. Finally, the
coupled mode refers to a firm’s reciprocal exchange of knowledge with their open innovation
partners, combining knowledge flows to both directions. The coupled mode of open innovation
is most typical in bilateral or multilateral alliances, where knowledge flows each way and

reciprocal learning mechanisms are developed.
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Early open innovation ecosystem literature built upon these original open innovation
concepts. The earliest applications (such as by Chesbrough and colleagues) of the open
innovation ecosystem investigated the extent to which open innovation had been embraced
within specific organizations, specifically considering inside-out, outside-in and coupling.
Taking a fairly broad view, the open innovation ecosystem was considered to comprise all the
open innovation activities of a firm and its partners, while remaining aware of the broader
competitive and cooperative dynamics. Interestingly, early studies also explicated how the
open innovation process inherent in the open innovation ecosystem evolved into a successful
business ecosystem, defined as the broader economic context which a focal firm must monitor
and react to (see Thomas and Autio for a more developed exposition).

The early scholarship into open innovation ecosystems led to an increasing recognition
that there is a close relationship between the open innovation and ecosystem literatures. For
instance, West and colleagues have discussed why ecosystems have become meaningful for
open innovation scholars. They point out that network forms of collaboration as well as open
business models typical of open innovation can result in value creation and capture activities
moving beyond the organizational level. They also have demonstrated parallels between the
open innovation and ecosystems literature, finding several ways in which the open innovation
processes have been studied under different ecosystem conceptualizations.

Furthermore, Gutmann and colleagues have pointed out how open innovation scholars
have started to pay attention to two other modes of knowledge flows which are relevant to open
innovation: inside-in and outside-out. Inside-in flows refer to the internal innovation efforts,
representing the crucial cross-functional and other intra-organizational knowledge transfer.
While inside-in flows are essentially “closed innovation”, they are immensely important for an
innovating firm, as outside knowledge is essentially coupled with internal knowledge processes

and combinations across functions. However, of particular relevance to open innovation
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ecosystems are outside-out flows. Outside-out flows represent the knowledge flows that take
place outside the firm boundary, but which are consequential to the firm. As noted by
Vanhaverbeke and Gilsing, outside-out introduces new roles to open innovation beyond the
focal firm, such as benefactors, instigators and orchestrators. The actors in these new roles may
not drive the innovation process itself, but instead shape the context around an innovation that
might be conducted by some other party.

While the outside-out flows have only been clearly conceptualized recently, scholars had
already begun to consider the processes, mechanisms, and governance structures that drive
such knowledge utilization. Of particular empirical interest has been intellectual property and
standards. For instance, Vasudeva and colleagues considered how emerging technology
standards and the relevant ecosystem actors collaborate and compete in those domains. We
believe that these and other types of outside-out dynamics will become increasingly prevalent,
characterizing the rise of open innovation ecosystems in various industries, especially around
focal firms, organizations, or technological domains.

APPLICATION

An important application of the outside-out flow in open innovation ecosystems is the
study by Gutmann and colleagues which investigated sixteen internationally operating
corporate venture capital (CVC) units. They showed that outside-out innovation consists of
CVC units establishing cooperation between external partners through the orchestration of
pooled and curated external knowledge. One practice CVCs used to foster outside-out
dynamics was to curate businesses by creating exclusive workshops, events, and/or platforms
for matching startups and corporate customers or connecting startups with other startup
ventures. Another CVC practice for outside-out innovation was validating capabilities before
due diligence by establishing cooperation with start-ups early on. This would consequently act

as a proof-of-concept and evaluation of a potential investment. A third technique was to sharing
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deal flow by adhering to unwritten CVC etiquette rules on knowledge sharing. By presenting
potentially interesting ventures to other (C)VC units CVCs could generate goodwill and pave
the way for benefiting from partnerships in the long term.

Another application of open innovation ecosystems is the case study by Randhawa and
colleagues that considered the role of cognitive interdependencies. This case examined an
incumbent organization that provided orthopedic medical implants, and their shift to mass
customization enabled by 3D printing. While the open innovation ecosystem enabled the
organization to harness external sources of value (outside-in), they specifically investigated
how the open innovation ecosystem also constrained its ability to adapt its innovation strategy
to pursue new opportunities. They found that the use of cognitive artifacts—such as roadmaps,
stakeholder network visualizations, and patient journey maps—was helpful to build a shared
understanding across the heterogeneous ecosystem actors, and by extension, help the
incumbent organization to explore and develop new open innovation models.

CRITICAL SUMMARY

One of the challenges for scholars investigating open innovation ecosystems is that they
have similarities with other ecosystem constructs, such as business ecosystems, entrepreneurial
ecosystems, innovation ecosystems, knowledge ecosystems, and platform ecosystems. As
noted above, they all feature heterogeneous actors, actor interdependence and a system-level
output. This means that some earlier studies do not actually clearly identify that they are
investigating open innovation ecosystems. Thus, open innovation scholars need to exercise
care in utilizing earlier studies to ensure that the correct theory is being applied to the
phenomenon they are investigating.

However, we believe that open innovation ecosystems are a distinct ecosystem type

that will lead to deep insight. To highlight the differences between open innovation ecosystems
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and other ecosystem types, Figure 1 presents a useful heuristic to assist open innovation
scholars in determining which type of ecosystem they are dealing with.
[Insert Figure 1 around here]

While innovation ecosystems, business ecosystems, and platform ecosystems have
their system level output as an ecosystem value proposition, the system-level output of an open
innovation is new knowledge. However, while entrepreneurial ecosystems and knowledge
ecosystems both also have knowledge creation as a system-level output, they are also
differentiated as open innovation ecosystems have this knowledge instantiated as innovation
(as distinct to new venture for entrepreneurial ecosystems) and as well as having a specific firm
as their focus (as distinct to knowledge ecosystems). Furthermore, entrepreneurial ecosystems
and knowledge ecosystems are most often viewed as location specific ecosystems, while open
innovation ecosystems are usually location independent (although there is no reason why they
cannot have important local dynamics).

However, open innovation ecosystems are not independent of these other ecosystem
constructs. As evidenced by the earliest research into open innovation ecosystems, they have
never been considered distinct phenomena, but as integral antecedents to value proposition
focused ecosystems, such as business, innovation, and platform ecosystems. Indeed, the focus
of open innovation on the alignment of firm business models is fundamental to understand both
the emergence of an ecosystem value proposition, and the collective value creation and
appropriation that typifies an ecosystem value proposition. More research is required to
systematically link the dynamics and outputs of open innovation ecosystems with the
emergence of the ecosystem value propositions of innovation, business and platform
ecosystems.

Open innovation ecosystems obviously have a particularly strong relationship with both
entrepreneurial and knowledge ecosystems. By focusing on the substantiation of new
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knowledge into new ventures, entrepreneurial ecosystems are much more focused on the
processes and actors involved in entrepreneurship rather than innovation more generally. While
there is some early work considering typical entrepreneurial ecosystem actors such as
accelerators, there are significant research opportunities into examining how open innovation
ecosystems intersect with business model innovation and new venture formation. With respect
to knowledge ecosystems, West and Olk have pointed out there is significant parallel interest
across the two streams and that knowledge and open innovation ecosystem scholarship appears
to be converging. An interesting research direction includes investigating how location-specific
knowledge ecosystems intersect with focal-firm oriented non-local open innovation
ecosystems.

In summary, the open innovation ecosystem extends scholarly understanding of open
innovation by broadening the scope of inquiry over knowledge flows from inside-in, inside-
out, and outside-in modes of open innovation to an outside-out mode. In doing so, the open
innovation ecosystem extends the literature on innovation ecosystems by providing a rich
theoretical lens to consider the knowledge interdependencies and flows among a set of actors
who engage into cross-boundary innovation. For open innovation practitioners, open
innovation ecosystem provides an extended lens on how the firm manages its innovation

process, incorporating also the dynamics within its ecosystem and between ecosystem actors.
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FIGURE 1 - Open Innovation Ecosystems in Context
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Adapted from Aarikka-Stenroos et al. (2021)
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