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Abstract

Innovation ecosystems are formed by interconnected firms that coalesce in interdependent networks to jointly create value.
Such ecosystems rely on the norm of reciprocity—the give-and-take ethos of sharing knowledge-based resources. It is well
established that an ecosystem firm can increase its competitive advantage by increasing interconnectedness with partners.
However, much research has focused heavily on the positive role of inbound openness or ‘taking’ resources from ecosystem
partners. The positive role of outbound openness or ‘giving’ resources to ecosystem partners remained less explored and
often misunderstood as eroding competitive advantage. We address this gap by first developing a conceptual model about the
mediating role of inbound openness and outbound openness in the relationship between a firm’s ecosystem interconnectedness
and competitive advantage. We then test this model on a large sample (n =794 managers) from Silicon Valley (USA) and
Macquarie Business Park (Australia). Results indicate that outbound openness is a more important mediator than inbound
openness for ecosystem firms seeking competitive advantage. Our findings suggest that the effect of outbound openness
goes beyond merely generating tit-for-tat reciprocity to generating strategic benefits in their own right. The study adds to
knowledge about the ethics of innovation ecosystems by showing that outbound openness to partners improves competitive
advantage. Ecosystem firms, thus, do well by doing good when they increase their outbound openness.
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Introduction arrangements through which firms combine their individual
offerings into a coherent, customer-facing solution” (Adner,
2006, p. 2). Innovation ecosystems are social architectures
for innovation among interdependent firms interconnected
through value-adding networks and alliances (Adner,
2017; Alam et al., 2022b; Davis, 2016; Jacobides, 2019).
While leading examples tend to come from high-tech set-

tings (e.g., Apple’s macOS, Lenovo’s Yoga, think Intel,

If you don't focus on the needs of your partners, your
ecosystem will wither on the vine, no matter how
strong your brand and market position; chances are
that some other ecosystem builder can offer a better
alternative (Jacobides, 2019, p. 128).

Values and ethical behavior are foundations of all social sys-
tems, including innovation ecosystems—*“the collaborative
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Cisco, and Nokia), firms in other industries increasingly
form innovation ecosystems to develop and commercial-
ize coherent customer-facing solutions such as Boeing 787
Dreamliner, Michelin’s PAX Run-Flat Tire, Toyota’s hybrid,
and Optus 5G. Multiple big and small interconnected firms
within an innovation ecosystem (henceforward, ecosystem
firms) engage in open innovation activities to develop new
products and services (Brattstrom & Faems, 2020; Xie &
Wang, 2020). Open innovation activities involve “the use of
purposive inflows and outflows of knowledge to accelerate
internal innovation and expand the markets for external use
of innovation, respectively” (Chesbrough, 2006, p. 1). Ena-
bled by information technologies that significantly reduce

@ Springer


http://orcid.org/0000-0002-0599-4548
http://crossmark.crossref.org/dialog/?doi=10.1007/s10551-022-05228-5&domain=pdf

822

M. A. Alam et al.

coordination costs, connectedness with ecosystem partners
is a core element of open innovation. Ecosystem intercon-
nectedness—the firm’s level of interdependence and integra-
tion within an ecosystem—allows ecosystem firms to align
their interdependencies and integrate ecosystem resources
to drive open innovation and gain competitive advantage
(Adner, 2017; Bogers et al., 2018; Jacobides et al., 2018;
Xie & Wang, 2020).

The role of ethics grows significantly with the adoption
of open innovation among interconnected ecosystem firms.
Indeed, the ‘open’ part of innovation strategy carries with
it an implicit set of ethical behaviors that shape the extent
to which firms share knowledge-based resources. Research
shows that innovation success relies heavily on a give-and-
take ethos or reciprocity (Alam et al., 2022a; Grant, 2013).
Many others highlight openness as a catalyst for develop-
ing inter-firm trust, facilitating reciprocity (Davis, 2016;
Knockaert et al., 2019). Therefore, the way openness is
understood in ecosystems can significantly influence the
economic behavior of its participants. It is well established
that an ecosystem firm can increase competitive advantage
by increasing its interconnectedness with other partners
(Benitez et al., 2020; Dattée et al., 2018; Fasnacht, 2018;
Knockaert et al., 2019). Literature suggests that increased
interconnectedness between ecosystem firms enhances the
propensity of knowledge inflow or inbound openness—get-
ting needed resources from other ecosystem firms (Adner,
2017; Chesbrough et al., 2018; Jacobides, 2019). Scholars
also agree that increased interconnectedness can facilitate
knowledge outflow or outbound openness—giving resources
to other ecosystem firms (Dahl & Pedersen, 2004; Lund-
mark & Klofsten, 2014). As firms become more intercon-
nected, their employees create formal and informal networks
that facilitate knowledge flows in both directions (Dahl &
Pedersen, 2004; Lundmark & Klofsten, 2014; Tomlinson,
2010). Thus, by increasing ecosystem interconnectedness, a
focal firm can expect to increase both inbound and outbound
openness, eventually translating into competitive advantage.
While there is consensus that inbound openness is positively
related to an ecosystem firm’s competitive advantage, the
corresponding effect of outbound openness is debated. The
role of outbound openness in the relationship between a
firm’s ecosystem interconnectedness and competitive advan-
tage remains unclear. Compared to inbound, the outbound
openness dimension is “less explored and hence less well
understood, both in academic research and also in industry
practice” (Bogers et al., 2018, p. 7; See also Chesbrough
et al., 2018).

Much strategy research dissuades outbound openness
based on assumptions that it erodes competitive advantage.
For example, some noted that “whatever is open may be
imitated, and any resource that is imitable will soon be less
rare” (Alexy et al., 2018, p. 1707). Also, ceding resources
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amounts to forfeiting control, leaving the focal firm with less
freedom to appropriate value (Boudreau, 2010; Henkel et al.,
2014). Furthermore, some claim that opening a product,
patent, or innovation procedure will require working with
partners that will increase coordination costs and generate
suboptimal private returns (Almirall & Casadesus-Masanell,
2010). In contrast, scholars researching interdependent
context frame outbound openness as a matter of reciproc-
ity (Davis, 2016; Grant, 2013; Narasimhan et al., 2009). In
principle, resource sharing in innovation ecosystems should
be reciprocal, i.e., for a firm to have access to resources, it
needs to give some of its own resources to create reciprocal
ceding from other ecosystem firms (Benitez et al., 2020;
Blau, 1964; Bogers et al., 2018; Flynn, 2003; Flynn & Yu,
2021; Jacobides, 2019; Jakobsen, 2020; Narasimhan et al.,
2009; Rooney, 2015).

Business ethics researchers have attempted to extend this
perspective beyond tit-for-tat or purely instrumental reci-
procity by suggesting a positive role of generosity—open-
ness to ceding resources beyond what is required for recipro-
cation (e.g., Harvey et al., 2021; Rhodes & Westwood, 2016;
Rooney, 2015; Zoogah & Zoogah, 2020). Studies in this
vein argue that a firm encourages the process or reciprocal
obligation by being generous in the exchange relationship,
thus creating a virtuous cycle (Grant, 2013; Gustafsson,
2005; Kathan et al., 2015). Of course, outbound openness
necessarily benefits the takers (receiving ecosystem firms)
and giving above and beyond the minimum required to
obtain external resources would be a matter of altruism,
in the sense of inflicting a cost to oneself to benefit others
(Phelps, 1975). Notably, the broader business literature often
frames stakeholder management as a matter of maximizing
what one gets, while minimizing what one must give to do
well (Fassin, 2012; Friedman, 2007). Thus, a tension exists
between the ideas that, on the one hand, firms should focus
on their own interests, and on the other, that giving more
than required is not only virtuous but can also lead to long-
term benefits for the giver.

This study examines whether ecosystem firms do well
by doing good, in the sense of generously ceding resources
to partner firms. In this way, we are linked to the literature
that argues that doing good and well should be addressed in
a firm’s interactions with all its stakeholders because firms
and their stakeholders are interdependent (Meyer, 2015;
Porter & Kramer, 2011; Sacconi, 2007). We first theo-
rize a conceptual model to explain the mediating role of
inbound openness and outbound openness in the relation-
ship between a firm’s ecosystem interconnectedness and its
competitive advantage. We then empirically test the model
in two innovation hubs, using survey data of 794 managers,
including n =370 from Silicon Valley, USA, and n=424
from Macquarie business Park, Australia. Results validate
our hypotheses that outbound openness positively mediates
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the relationship between ecosystem interconnectedness and
competitive advantage. Furthermore, our analysis indicates
that outbound openness is a more important mediator than
inbound openness for ecosystem firms seeking competitive
advantage by increasing their ecosystem interconnected-
ness. The study contributes to research on ethical culture
and innovation ecosystems by showing that even when con-
trolling for reciprocity (i.e., the effects of outbound open-
ness on inbound openness), outbound openness augments
(rather than erodes) the competitive advantage of an ecosys-
tem firm. We discuss our findings in light of business ethics,
informing managers and policymakers about how firms can
be better off sharing knowledge resources more generously
with ecosystem partners. Finally, we discuss the theoretical
and practical implications and highlight new directions for
future research.

Theoretical Background

In this section, we synthesize extant literature to first
describe the interconnected context of an innovation eco-
system involving interdependent and integrated activities
and then examine the relationship that interdependence and
integration have with competitive advantage. In particular,
we theorize the manner in which ecosystem firms’ inbound
openness and outbound openness may have a mediating
effect on the relationships between ecosystem interconnect-
edness and competitive advantage and postulate testable
hypotheses.

Innovation Ecosystem

The biological metaphor “ecosystem” has been adopted in
innovation studies to explain the increasing propensity of
interdependent economic entities working across their tra-
ditional operating boundaries. When a firm does not have
all the resources including knowledge, capabilities, and
processes to innovate complex, customized, and integrated
products, it makes sense for it to depend on other firms that
do have those resources (Davis, 2016; Pfeffer & Salancik,
1978). Moreover, a resource-dependent firm may form a web
of partnerships, strategic alliances, and networks with other
firms across industries, and also with governments, univer-
sities, and customers to access useful resources, thereby
creating an innovation ecosystem (Adner, 2006; Bogers
et al., 2018; Dattée, et al., 2018; Knockaert et al., 2019; Xie
& Wang, 2020). Innovation ecosystems not only help the
founding firm that holds a focal position and therefore needs
to exercise its positional power wisely (Adner, 2017; Iansiti
& Levien, 2004; Jacobides et al., 2018); these ecosystems
also create new value for all members including comple-
ment providers and end customers (Adner, 2017; Alam et al.,

2022a; Brattstrom & Faems, 2020). Regardless of their role,
size, and power, it is widely accepted that interdependence
and integration among ecosystem firms are positively linked
to their competitive advantage.

Given the expansiveness and heterogeneity of actors
involved, extant literature offers many views of what inno-
vation ecosystems are, and how ecosystem firms’ interde-
pendence and integrated activities translate into competi-
tive advantage. For example, Adner (2017) proposed two
approaches to conceptualizing innovation ecosystems; first,
“ecosystem as structure” and, second, “ecosystems as affili-
ation,” both of which comprises an array of multilateral part-
ners that must interact with each other to materialize a focal
value proposition. Jacobides et al., (2018) adopted a plat-
form perspective in which firms (providers of complemen-
tary innovations, products, or services) who might belong
to different industries and need not be bound by contractual
arrangements, collaborate due to significant interdepend-
ence. Others adopt a combination of these and other per-
spectives to discuss the types of ecosystems (e.g., business,
entrepreneurial, and platform), partner firms (i.e., keystone
or hub firm and complement providers), and use different
names such as value network, maker spaces, multi-sided
market (Jacobides et al., 2018), and relationship structure
(See, e.g., Alam et al., 2022a; Bogers et al., 2018; Brattstrom
& Faems, 2020; Chesbrough et al., 2018; Dattée et al., 2018;
Reynolds & Uygun, 2018; Xie & Wang, 2020).

A common assumption is that alignment of interdepend-
encies and integration of innovation resources and activities
enable ecosystem firms to jointly create value in a way that
none of the actors would be able to do in isolation. Bogers
et al., (2019, p. 2), therefore, define an innovation ecosystem
as “an interdependent network of actors that jointly create
value.” Given that joint value creation necessitates the give
and take of productive resources, reciprocity is a fundamen-
tal feature of an ecosystem firm. This premise also implies
that ethical behavior based on appropriate social values plays
a vital role in the functioning of such innovation ecologies.

Ethics and Reciprocity in Collective Work Behavior

The links between virtues, such as generosity, with economic
activity, generally, are important and have been investigated
in the business ethics literature (Harvey et al., 2021; Rho-
des & Westwood, 2016; Rooney, 2015; Zoogah & Zoogah,
2020), but less so in the context of innovation ecosystems.
A good starting point for understanding ethical virtue in an
innovation ecosystem is through Aristotle’s virtue ethics.
Virtues are embodied “characteristics that are intermediate
between extremes and always belong in the mean” (Riivari
& Lamsi, 2019: 3) that shape social behavior. Thus, a rea-
sonable “just right” level of ethical virtues at the individual
and organizational level is needed for a virtuous organization
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or ecosystem. Building on previous research (Mingers, 2011;
Riivari & Lamsd, 2019; Tseng & Fan, 2011), our Aristote-
lian understandings of ethics in ecosystem strategy is that
virtue ethics are not pre-existing universal and absolute
standards. Rather, ethics are based on the culture, climate,
and shared assumptions in an environment where the crea-
tion and commercialization of new ideas is a central purpose
(Riivari & Lamsi, 2019). Virtue also requires excellent ethi-
cal reasoning and the ability to translate that reasoning into
social action. An ethical business climate, therefore, mirrors
employees’ perceptions of their corporation’s virtuous prac-
tices (Chun et al., 2013) and the ability of individuals and
groups to reason and act virtuously, and this should also hold
for networks of interacting firms. In the case of innovation
ecosystems, practices might be unethical if, for example, the
focus of a collaborator is on ruthless exploitation of network
firms, rather than on seeking to fairly acknowledge others for
their intellectual contribution.

Ethical beliefs are reflected in the policies and practices
that shape managers’ decisions and strategies (McCubbrey,
2009), and actions. This is also the case in open innovation
strategies that regulate intellectual assets within and among
innovating firms (Pucétaité et al., 2016; Riivari & Limsd,
2014, 2019; Su, 2014). Given the importance of inbound
and outbound openness in innovation ecosystems, how we
understand these facets of openness has implications for
how we frame the ethics of knowledge sharing. Research
shows that ethics is a key factor in building a trusting ecol-
ogy for innovation (Blok & Lemmens, 2015; Riivari &
Lamsi, 2019; Su, 2014). Moreover, research (Rechberg &
Syed, 2013; Tseng & Fan, 2011; Williamson, 1985) indi-
cates several ethical problems such as opportunism, conflict
of ownership, and power imbalance impedes collaborative
inter-firm innovation. However, beyond these imperatives is
the ability to know what is the right thing to do and how to
do it, which is fundamental to being virtuous and that goes
beyond instrumental give and take to generosity and virtue
more generally (Rooney et al., 2010).

Empirical studies increasingly document the benefits of
ethical climate or culture in fostering open innovation. For
example, Su (2014) reports that ethics are at the core of
business processes by contributing to building a trustwor-
thy culture that encourages open communication, knowledge
sharing, and problem solving along the whole value chain.
Similarly, other researchers (e.g., Puéétaité et al., 2016; Rii-
vari & Limséi, 2014; Youndt et al., 2004) found that ethi-
cal behavior enhances firms’ social and intellectual capital,
and such ethical climate stimulates innovativeness. Specifi-
cally, Riivari and Lamsa (2019) showed that ethical culture
enhances innovativeness in several ways, such as inspiring
the creation of an open, just, and cooperative culture, which
leads to better idea sharing, positive employee self-eval-
uation, and greater attachment with their organization. In

@ Springer

effect, ethics encourages collaboration, sharing, and trans-
parency that creates social capital in the form of trust, and
thereby stimulates successful open innovation (Blok & Lem-
mens, 2015; Riivari & Lamsé, 2019; Su, 2014).

Ecosystem Interconnectedness and Competitive
Advantage

Innovation research suggests that ecosystem firms create
superior products and hence competitive advantage because
ecosystems help them align multilateral interdependence
and integrate innovation resources and activities (Adner,
2017; Dattée et al., 2018; Jacobides et al., 2018; Knock-
aert et al., 2019). In this regard, the degree of interdepend-
ence and integration can be used as proxies for the degree
to which ecosystems are interconnected. Interdependence is
the extent to which firms depend on each other’s resources
(Davis, 2016; Pfeffer & Salancik, 1978), and integration
is the extent to which multiple firms work together using
coordinated routines to facilitate the exchange of resources
(Pablo, 1994). Although resources may include “all assets,
capabilities, organizational processes, firm attributes, infor-
mation, knowledge, etc.” (Barney, 1991, p. 101), we focus
on sharing intangible resources (primarily knowledge, but
also licenses, patents, and trademarks) since they are often
more critical to ecosystem firms’ innovation and competitive
advantage (Alexy et al., 2018; Clarke & MacDonald, 2019;
Das & Teng, 2000).

Interdependence can make firms vulnerable to unethical
actions committed by fellow ecosystem members. However,
as Blau (1964) and Emerson (1976) theorize, social interac-
tion as an action—reaction system of rewards that specifically
develop trust and reciprocity, and in the process foster gen-
erosity by reducing the giving party's sense of vulnerabil-
ity. Ecosystem interconnectedness is, therefore, specifically
based on expectations of safely constructed mutual benefits
from exchanges of value that also generate social and ethical
obligations between ecosystem firms (Benitez et al., 2020;
Knockaert et al., 2019). In this kind of ethical climate, an
ecosystem and its individual members become better at rea-
soning about and aligning multilateral interdependencies and
integrating heterogeneous knowledge resources (Knockaert
et al., 2019), increasing their capacity to “recognize the
value of new, external information, assimilate it, and apply
it to commercial ends” (Cohen & Levinthal, 1990, p. 128).
Many projects that would otherwise sit idle on a shelf due
to a lack of resources flourish from the safe give and take of
resources. Resource sharing allows ecosystem firms “to inte-
grate, build, and reconfigure internal and external competen-
cies to address rapidly changing environments” (Teece et al.,
1997, p. 516). Consequently, firms make greater use of both
external and internal resources to respond to market needs
and efficiently innovate superior products and services.
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Hypothesis Development

The purpose of our study is to understand the mechanisms
underpinning a known relationship between ecosystem inter-
connectedness and competitive advantage via the inclusion
of a third variable (two shades of openness). The general
line of argument that competitive advantage relies upon the
notion of inter-firm openness serves as our starting point for
theorization. In line with the purpose of the study (to explain
the how part of the puzzle), we postulate mediation hypoth-
eses. Mediation analysis helps to identify and explain the
mechanism or process that underlies an observed relation-
ship and how external events take on internal psychological
significance (e.g., Baron & Kenny, 1986; MacKinnon et al.,
2007).

Inbound Openness as a Mediator Between
Ecosystem Interconnectedness and Competitive
Advantage

Part of the reason why ecosystem connectedness promotes
competitive advantage is that it enhances inbound open-
ness, i.e., a firm’s tendency to allow the inflow of resources,
including knowledge and other intangible resources such
as patents, licenses, and trademarks from ecosystem part-
ners (Cheng & Huizingh, 2014; Vanhaverbeke et al., 2017).
Ecosystem firms obtain needed resources through inbound
openness by opening their boundaries to draw from eco-
system partners like research institutes, suppliers, custom-
ers, universities, governments, and competitors (Bogers
et al., 2018; Cheng & Huizingh, 2014; Chesbrough et al.,
2018). Both traditional and contemporary innovation strat-
egies acknowledge the positive role of inbound openness
on competitive advantage (Alexy et al., 2018; Hannah &
Eisenhardt, 2018; Kapoor & Lee, 2013; Knockaert et al.,
2019; Xie & Wang, 2020). Inbound openness is amplified
for ecosystem firms because a central reason for ecosystem
interconnectedness is access to productive resources. There-
fore, the role of inbound openness as a mediator between
ecosystem interconnectedness and competitive advantage
is well established, but it is included here to test previous
theorizing (Jacobides et al., 2018, Zaheer et al., 2013; Knoc-
kaert et al., 2019; Chesbrough et al., 2018; Pemartin et al.,
2018). High levels of ecosystem interconnectedness—per-
forming interdependent innovation activities and integrating
knowledge resources—are positively related to the level of
inbound openness. Inbound openness, in turn, will facili-
tate the acquisition of external knowledge resources, which
will lead to improved products, and ultimately strengthen
a firm’s competitive advantage. In other words, inbound
openness is a mediator between a firm’s level of ecosystem
interconnectedness and the firm’s competitive advantage.
Stated formally:

Hypothesis 1 An ecosystem firm’s inbound openness medi-
ates the positive relationship between interdependence and
competitive advantage.

Hypothesis 2 An ecosystem firm’s inbound openness medi-
ates the positive relationship between integration and com-
petitive advantage.

Outbound Openness as a Mediator Between
Ecosystem Interconnectedness and Competitive
Advantage

Another reason why ecosystem connectedness promotes
competitive advantage is that it facilitates outbound open-
ness, i.e., a firm’s tendency to allow the outflow of knowl-
edge and other outbound resources. Recent theorizing high-
lights the benefits of outbound openness for ecosystem firms
(Alexy et al., 2018; Bogers et al., 2018; Chesbrough et al.,
2018), but such theorizing is yet to be tested quantitatively.
In the following, we theorize why outbound openness is a
fundamental mediator in the relationship between ecosystem
interconnectedness and competitive advantage.

First, the standard and perhaps most established argu-
ment for outbound openness is that it cultivates reciprocity
(Blau, 1964; Emerson, 1976). Outbound openness creates an
obligation from the receiver to reciprocate in the future (Das
& Teng, 2002; Knockaert et al., 2019; Narasimhan et al.,
2009). Reciprocity demands that a firm assist (not deprive/
injure) those who have assisted it, and the reciprocated assis-
tance should be roughly equivalent (Flynn, 2003; Flynn &
Yu, 2021). The norm of reciprocity regulates the exchange
of resources among ecosystem firms, meaning that failure to
discharge obligations may incur sanctions. Therefore, out-
bound openness creates reciprocal openness, which in turn
encourages inbound flows from partners.

Second, a complementary line of reasoning assumes
that outbound openness mediates the relationship between
ecosystem interconnectedness and competitive advantage.
As Narasimhan et al., (2009, p. 376) argue, “there may be
inadequate short-term explicit rewards that are offset, to a
degree, by long-term implicit rewards.” Since the benefits
of social exchange neither have an exact price nor are meas-
urable using a single quantitative medium of exchange, it
is difficult to evaluate ecosystem firms' obligations on a
transaction-by-transaction basis. Therefore, strict, tit-for-
tat reciprocity during ecosystem strategy is not practicable.
Outbound openness is thus not optimally based on formal
market-based transactions, nor on calculations about equiva-
lent reciprocity, but on some degree of sound social judg-
ment and generosity.

Generosity is “a willingness to share one's resources
in a plentiful or big-hearted way” (Rooney, 2015, p. 395)
or giving more than one has received (Flynn & Yu, 2021;
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Klapwijk & Van Lange, 2009). Although interest in generos-
ity is relatively new in innovation research, it is discussed
in the sociology of knowledge and knowledge economy lit-
erature (Rooney et al., 2003). Recent research has consid-
ered it in ecosystem studies (Flynn & Yu, 2021; Jacobides,
2019; Jakobsen, 2020; Rapert et al., 2021; Rooney, 2015).
For example, Jacobides (2019, p. 128) noted that success
in ecosystems “involves helping other firms innovate,”
and Jakobsen (2020), in line with the reciprocity argument
implicit in social exchange theory, argues that firms who
are generous to their partners in one area tend to receive the
same generosity in return.

We argue that increased interconnectedness leads firms
to adopt a more generous approach to knowledge sharing.
As firms become more interconnected, members of differ-
ent organizations will develop interpersonal relationships
that are based on sharing knowledge (Lundmark & Klofsten,
2014). Such sharing is often generous, involving informal
sharing of valuable knowledge (Dahl & Pedersen, 2004).
Between highly integrated and interdependent firms, formal
relationships among members of the different organizations
become stronger and more trusting. That is, formal links
between firms increase the likelihood that interpersonal
relationships that promote generous sharing of knowledge
will develop (Lundmark & Klofsten, 2014). Such relation-
ships increase trust and, therefore, decrease transaction costs
and ultimately strengthen a firm’s innovative performance
(Tomlinson, 2010).

Through ecosystem interconnectedness, repeated acts of
generosity that are more than instrumental such as endow-
ing, gifting, or allowing outflow of productive resources
to ecosystem partners in a munificent way (e.g., giving a
rebate) may be a productive strategy. The underlying intent
is to build trust, pull ecosystem partners in the direction of
cooperation, and to invite participation beyond instrumental
reciprocity. The norm of reciprocity stipulates that generos-
ity begets generosity, i.e., responding to partners’ generosity
in kind (Narasimhan et al., 2009). Furthermore, some recip-
rocators might try to elevate their status in the innovation
ecosystem by reciprocating more openness than the initiator,
i.e., offering greater value than that initially received (Flynn
& Yu, 2021). Thus, a reinforcing spiral is created, positively
affecting innovation through enhanced network effects (Dyer
et al, 2018).

Third, outbound openness keeps ecosystem partners com-
mitted to growing and maintaining their own knowledge
resources as well as the knowledge of partner firms. Gener-
ous outbound openness (e.g., offering licenses at below mar-
ket prices or sharing knowledge informally) can motivate the
receiving firm to stop investing in substitutes, thus keeping
the buying partner connected to the ecosystem in general and
the generous firm in particular (Narasimhan et al., 2009).
Importantly, generosity signals an intention for a long-term,
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cooperative relationship that fosters trust. In other words, we
can say that over and above reciprocity, generosity ties part-
ner firms in long-term, trustful relationships that decrease
the need for searching for substitutes, control measures, and
scorekeeping. Consequently, generosity decreases frictions
in exchanges and thus reduces transaction costs (Williamson,
1981).

Fourth, in social lock-ins (such as ecosystems) social sta-
tus and structure play a significant role in influencing the
alliance relationships and the fluidity of intangible resource
flows (Corno et al., 2000; Rooney et al., 2003). Outbound
openness serves as a strategic lever upon which firms can
strengthen their position in the ecosystem. By increasing
resource sharing, the knowledge under one’s control is more
likely to become central to innovation efforts in the eco-
system, thus making the firm a less fungible member. Fur-
thermore, research shows that jointly generated ‘common
benefits’ (vs. ‘private benefits,” which we are not focusing on
here) are distributed among partners (Dyer et al., 2018; Pfef-
fer & Salancik, 1978). Ecosystem firm that increases their
outbound openness will be better positioned to appropriate
a higher percentage of the value in ex-ante negotiations (See
Dyer et al., 2018; Barney, 1991; Pfeffer & Salancik, 1978).
Further, a strong position translates into getting preferential
access to unique resources during perilous endeavors.

Fifth, outbound openness strengthens the innovation
ecosystem in competition against rival ecosystems. Since
knowledge spans organizational boundaries and resides at
the level of an ecosystem and because multiple ecosystems
coexist in the economy, this requires a shift in strategy to
rethink competition from ‘within-ecosystem’ to ‘across-
ecosystems’ (Cennamo and Santald, 2013; Jacobides et al.,
2018). This macro-level competitive strategy sharpens the
focus on unique value propositions that rival ecosystems
cannot offer. Generosity and outbound openness elevate
inter-firm collaboration, which increases network effects
and relational rents,! thus generating a rising tide that lifts
all boats.

In summary, we have argued that outbound openness
mediates the relationship between ecosystem intercon-
nectedness (measured by two proxies: interdependence and
integration) and competitive advantage. Outbound openness
triggers reciprocity that allows better alignment of interde-
pendencies and integration of innovation resources. Further,
we suggested that outbound openness provides strategic ben-
efits that positively impact competitive advantage, such as
developing trust, strengthening one’s membership in the eco-
system, keeping partners committed to the ecosystem and to

! relational rents—*“the difference between the value created in a par-
ticular alliance and the value created in the next highest competing
alliance or market relationship” (Dyer et al., 2018: 3141).
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Ecosystem Interconnectedness Inter-firm Openness Competitive advantage
Interdependence | <————H1 (+)— Inbound
Openness
Innovativeness
H2 () Efficiency
Controlled Responsiveness
H3 (+) 4‘7 / Quality
Integration K H4H)— Outbound

Openness

Fig. 1 Hypothesized model showing indirect effects

one’s knowledge resources, decreasing transaction costs, and
elevating the overall competitiveness of an innovation eco-
system. In a nutshell, by increasing interconnectedness with
other ecosystem partners, firms will increase their outbound
openness as the ties between firms and the people in them
become stronger, which facilitates knowledge outflows. Out-
bound openness has a positive effect on a firm’s competitive
advantage not only because it facilitates reciprocal sharing,
but also because it increases the commitment to the sharing
firm’s knowledge resources among other ecosystem firms,
it reduces transaction costs, and strengthens the ecosystem
upon which the firm depends.
We therefore hypothesize:

Hypothesis 3 Outbound openness mediates the positive rela-
tionship between interdependence and competitive advan-
tage even controlling for the reciprocal effect on inbound
openness.

Hypothesis 4 Outflow openness mediates the positive rela-
tionship between an ecosystem firm’s integration and com-
petitive advantage even controlling for the reciprocal effect
on inbound openness.

Our hypothesized model is shown in Fig. 1.

Method
Data

We used field surveys to collect data from two business
hubs: Macquarie Business Park (MP), Australia, and Silicon
Valley (SV), USA, with the help of two separate Qualtrics
teams. We incentivized participation by providing an option
of charitable donations for each respondent. Participants
were also assured their individual and firm identities would
not be disclosed. Thus, all analyses were conducted on
anonymized data. Pilot studies (MP n=36, and SV n=32)
were launched before data collection from the main sample

that provided preliminary support for the feasibility of our
approach. In the main study, 4,865 managers from MP and
5,215 from SV attempted the online questionnaire. To target
the most suitable respondents (managers from ecosystem
firms), screening questions were placed in the online surveys
regarding the firm’s operation (must be B2B), size (min 500
employees), and working context (innovation ecosystem).
The vast majority (MP =4069, and SV =4709) were elimi-
nated as they did not meet the criteria.

We collected responses from managers (individuals)
reporting on the behavior and performance of their firms,
which is the most common approach to measure higher-level
phenomena in organizational sciences (Gonzédlez-Roma, &
Hernandez, 2022; Hartmann et al., 2021; Mell et al., 2022;
Rousseau, 1985). To control for respondent-level biases,
we controlled for factors such as education level, social
embeddedness, and hierarchical rank. Such demographic
variables are known to affect respondents’ perceptions of
the constructs under study (Kim, 2004; Xu et al., 2019). We
also used two attention check items randomly interspersed
within the survey that asked respondents to select “strongly
agree” and “strongly disagree” for these items (Dacin et al.,
2010). These attention checks further washed out 372 MP
and 136 SV participants. Ultimately, we derived a sample of
794 managers (424 MP and 370 SV; response rate: MP 8.7%
and SV 7.1%), shown in Table 1.

Since we used a single data collection source, we took
steps to address the risks of common method bias (Podsa-
koff et al., 2003). We used an appropriate instrument design
for data collection (Kim et al., 2016; Nguyen et al., 2018;
Podsakoff et al., 2003). Our two attention check items (as
marker variables) were theoretically uncorrelated with the
study variables. Studies have shown that using this technique
keeps the respondents more attentive during the survey
(Dacin et al., 2010) and curtails common method variance
(Lindell & Whitney, 2001; Nguyen et al., 2018). To test for
evidence of common method variance (CMV) influencing
our results, we conducted Harman’s single-factor test using
all items in unrotated factor analysis (Podsakoff et al., 2003).
The extracted factor accounted for less than 50% variance
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Table 1 Demographics of

Variable Demographics SV n=370 MP n=424
survey respondents (n="794)
Frequency % Frequency %
Age <30 years 100 27 170 40.1
31 to 45 years 206 55.7 216 50.9
46 to 60 years 53 14.3 33 7.8
> 60 years 11 3.0 5 1.2
Gender Male 192 51.9 300 70.8
Female 176 47.6 123 29.0
Other 2 0.5 1 0.2
Education Undergraduate 142 38.4 132 31.1
Postgraduate 99 26.8 99 46.9
Advanced Post Grad/PhD 116 314 88 20.8
Other 13 35 5 1.2
Job experience <5 years 61 16.5 105 24.8
5 to 15 years 183 49.5 217 51.2
16 to 25 years 83 224 71 16.7
>25 years 43 11.6 31 7.3
Industry 1T 168 454 201 474
Health Care 33 8.9 31 73
Telecom 15 4.1 30 7.1
Government job 26 7.0 47 11.1
Banking/Investment 24 6.5 57 13.4
Other 104 28.1 58 13.7
Position Up to middle manager 153 41.4 96 46.5
Department Manager 107 28.9 303 342
Senior Executive 110 29.7 25 19.3

(42%), indicating limited risks of CMV skewing our results.
Furthermore, as Gaskin (2012) and Gaskin and Lim (2017)
recommended, we ran two CFA models, with and without
the common latent factor, and then compared the standard-
ized regression weights. The difference between path load-
ing for some items was more than a 0.2 threshold (Gaskin,
2012), which means that these paths could be affected by
CMV. To mitigate the risk of CMV, we used the common
methods bias-adjusted composites for our analyses by leav-
ing the common latent factor within the measurement model
(Gaskin, 2012; Gaskin & Lim, 2017).

Measures

To test our model hypotheses, we borrowed validated scales
from prior researchers (See Appendix A for items). Some
items were slightly adapted to fit our study context (Kim
et al., 2016). Overall, the survey contained a total of 39 items
comprising two ‘attention checks’ (Dacin et al., 2010), seven
demographic items, and 30 main items administered through
a response scale ranging from 1 (Strongly Disagree) to 7
(Strongly Agree). We asked survey respondents to indicate
their level of agreement with the items.
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Ecosystem Interconnectedness

We operationalized ecosystem interconnectedness as a
compendium of ecosystem firms’ interdependence and
integration that were measured through eight items. Inter-
dependence was measured through four items borrowed
from Ganesan (1994). Example items include ‘External
resources are crucial to our future performance.” Integra-
tion was measured by four items adapted from Zaheer
et al. (2013), for example, ‘My company integrates partner
firms in R&D.’

Inter-firm Openness

Two dimensions of inter-firm openness were measured
through seven items adapted from Cheng and Huizingh
(2014): inbound openness (four items) includes ‘All our
innovation projects are highly dependent upon the con-
tribution of external partners.” Outbound openness (three
items) includes ‘“We make every possible use of our intel-
lectual properties to benefit our firm and help partners.’
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Table 2 Means, standard deviation, correlations, and reliability of pooled samples (n="794)

Mean SD « 1 2 3 4 5 6 7 8 9 10
1. Education 196 0.83 - 1
2. Age 1.81 070 - 0.148%* 1
3. Gender 1.38 049 - —-0.012 —0.122%*% |
4. Experience 2.17 086 - 0.103**  0.698** —0.101%* 1
5. Position 1.80 0.80 - 0.252%* 0.280%** —0.115%% 0.294** 1
6. Interdependence 5.09 1.10 0.80 0.052 0.023 —0.098** 0.014 0.120%* 1
7. Integration 527 109 0.86 0.051 -0.075% —0.034 —0.047  0.152%% 0.477%* 1
8. Inbound 501 121 0.83 0.082* —0.017 —0.100%* —0.031  0.175*%% 0.622*%* 0.628** 1
9. Outbound 505 1.19 0.72 0.069 —0.067 —0.114%*% —0.071* 0.141*%*% 0.513** 0.587** 0.675%* 1
10. Competitive 537 094 093 0.011 0.012 —0.070* 0.018 0.187#* 0.588** 0.580** 0.631** 0.618** 1
Advantage

*p<.05, #*p < .05

Competitive Advantage

We used 15 items to measure four dimensions of product
innovation that contribute to a firm’s sustainable competi-
tive advantage: (1) Innovativeness—*the level of novelty
of the resulting innovations” (Cheng & Huizingh, 2014).
Innovativeness was measured through five items, i.e., three
items were adapted from Cheng and Huizingh (2014), one
item from Lin (2007), and one item from Lonial and Carter
(2015). Example items include ‘Most of our innovations
involve technologies that make old technologies obsolete.’
(2) Efficiency—a firm’s ability to produce a given or greater
value faster and using minimal resources. A total of three
items measured efficiency, i.e., two items were adopted from
Lonial and Carter (2015), and one item from Lin (2007).
Example items include ‘We are usually first-to-market
with new products.” (3) Responsiveness—the ability of a
firm to reply to changing market conditions. We used four
items to measure responsiveness—three items were adapted
from Lonial and Carter (2015), and one item from Cheng
and Huizingh (2014). Example items include ‘We respond
quickly to changes in our customers’ product needs than
competitors.” 4) Quality—a firm’s excellence in product
development/delivery—was measured through 3 items
adapted from Pemartin et al. (2018). Example items include
‘Our new product is of superior quality than before.’

Descriptive Statistics

Table 2 outlines descriptive statistics, Cronbach’s alpha
reliability estimates, and bivariate zero-order correlations.
While some variables exhibit moderate-to-high correlation,
we conducted a collinearity diagnostic test, which revealed
that the variance inflation factor (VIF) ranged from 1.4 to
2.2. The mean VIF was within the recommended limits, i.e.,
lower than a conventional threshold of 10 (Kumar & Zaheer,

2019). Therefore, multicollinearity was not a concern (Salm-
erén et al., 2018; Xu et al., 2019). Examination of residual
and scatter plots satisfied data normality and homoscedastic-
ity (Hair et al., 2010).

Construct Validity and Reliability

We determined the psychometric properties of our reflective
scales using recommended procedures (Bagozzi et al., 1991;
Hinkin, 1998). We used confirmatory factor analysis to ana-
lyze convergent validity, internal consistency, and composite
reliability. The alpha coefficient and composite reliability
values were higher than 0.70, and the average variance
extracted exceeded 0.50 (Bagozzi et al., 1991). Standardized
loadings of items were greater than 0.50 and statistically
significant (p <0.05). These statistics indicate the reliability,
validity, and consistency of the scales. We assessed discri-
minant validity to examine the extent to which every item of
a construct is unique and does not measure other constructs.
Towards this aim, we constructed alternate models by merg-
ing correlated dimensions and conducted a series of CFAs
to examine the model fit indices. In all instances, there was
a significant change in chi-square values (4y° at p <0.001).
Moreover, changes in CFI values were > 0.01, with a signifi-
cant drop in model fit (El Akremi et al., 2018). Overall, we
found support for our theorized baseline model to yield bet-
ter results than alternative models, which establish discrimi-
nant validity (Bagozzi et al., 1991; El Akremi et al., 2018).

Results and Analysis
Direct Effects

To examine direct effects, we conducted hierarchical
multiple regression with ‘Competitive advantage’ as our
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Table 3 Results of Hierarchical Regression and Structural Equation Modeling (n=794)

a. Controlling for the effect of inbound openness

b. Controlling for the effect of outbound openness

Variables Model 1 Model2 Model 3 Model 4  Variables Model 1 Model 2 Model 3 Model 4
Controls Controls
Education -0.039 -0.062 -0.070* —0.075* Education -0.039 -0.062 -0.072* -0.075*%
(0.041) (0.031)  (0.030) (0.029) (0.041) (0.031)  (0.029) (0.029)
Gender -0.102 -0.013 0.010 0.037 Gender —-0.102 -0.013 0.032 0.037
(0.068) (0.051)  (0.049)  (0.047) (0.068) (0.051)  (0.048) (0.047)
Job Experience -0.025 —-0.002 0.015 0.026 Job Experience -0.025 —-0.002 0.020 0.026
(0.054) (0.050)  (0.039) (0.038) (0.054) (0.050)  (0.038) (0.038)
Age —0.042 0.020 0.014 0.025 Age —0.042 0.020 0.031 0.025
(0.067) (0.050)  (0.048) (0.046) (0.067) (0.050)  (0.0487) (0.046)
Position 0.243** 0.108**  0.087*  0.080* Position 0.243** (0.108**  (0.089* 0.080*
(0.045) (0.034)  (0.033) (0.032) (0.045) (0.034) (0.032) (0.032)
Independent Independent
Interdependence 0.340%*  0.239** 0.214**  Interdependence 0.340%*  0.260**  0.214**
(0.025)  (0.028) (0.027) (0.025)  (0.025) (0.027)
Integration 0.329%*  0.225%%  0.169%**  Integration 0.329%*  0.210%*  0.169**
(0.026)  (0.028)  (0.028) (0.026)  (0.027) (0.028)
Inbound Openness 0.225%*  0.138%*%  Outbound Openness 0.253**  0.204%*
(0.029)  (0.030) (0.026) (0.028)
Outbound Openness 0.204**  Inbound Openness 0.1387%*
(0.028) (0.030)
Dependent Dependent
Competitive Advantage AR® 0.041 0.430 0.038 0.032 Comg)etitive Advantage 0.041 0.430 0.058 0.012
AR
F 6.74*%*%  319.60%* 60.94*%* 54.71%*% F 6.74*%*%  319.60%* 96.65%*  20.74%*
df 5/788 2/786 1/785 1/784 df 5/788  2/786 1/785 1/784

Standardized regression weights are shown; Standard error in parentheses

*p<.05, **p<.01

dependent variable. Hierarchical regression analysis is not
only useful to control for confounding effects of demo-
graphic variables, but it also allows examination of the
unique predictive capacity of each dimension separately
beyond and above other predictors in a nested model (Kumar
& Zaheer, 2019; Lankau & Scandura, 2002; Xu et al., 2019).
We test four models at an alpha of 0.05 significance level
by adding variables to a previous model. Model 1 was run
for control variables; Model 2 comprises the direct relation-
ship between social engagement dimensions (interdepend-
ence and integration) and competitive advantage; Model 3
includes the direct relationship between inbound openness
and competitive advantage; and Model 4 examines the direct
relationship between outbound openness and competitive
advantage. This procedure enables us to analyze if each of
our theorized constructs and their distinct dimensions show
a significant improvement in competitive advantage R’ after
accounting for the previous predictor(s) at every analysis
stage.

Results are provided in Table 3. In Model 1a and 1b,
we entered control variables (education gender, age, job
experience, and position) that jointly explain 4.1% of the
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variance in perceived competitive advantage. Results show
that the addition of ecosystem interconnectedness subcon-
structs (Model 2a and 2b) exhibits a significant change in
the R*(AR*=0.43, F=319.6, p <0.01), accounting for 43%
of explained variance in an ecosystem firm’s competitive
advantage. This is because ecosystem firms’ interdepend-
ence (f=0.34, p<0.01) and integration (§=0.32, p <0.01)
are significantly and positively related to competitive
advantage.

In Model 3a, the addition of inbound openness further
enhanced the explained variance in competitive advantage
by 3.8% (AR*=0.038, F=60.94, p <0.01). These results
corroborate the argument that a firm’s inbound openness is
significantly and positively related to competitive advantage.
Finally, in Model 4a, we include outbound openness while
controlling for the impact of inflows. This model exhibits a
statistically significant change (#=0.32, p <0.01). Results
indicate that outbound openness is positively and signifi-
cantly related to competitive advantage even when control-
ling for resource inflows. Specifically, outbound openness
accounted for 3.2% of explained variance in an ecosystem
firm’s competitive advantage.
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Table 4 Results of structural equation modeling (n="794)

Hypothesized relationship Total effect Direct effect

Indirect effect

Standard error Lower bound Upper bound Result

Hypothesis 1: ID — 10 — CA  0.4916 0.2716 0.2200
Hypothesis 2: IG - 10 - CA  0.4916 0.3102 0.1814
Hypothesis 3: ID — OO0 — CA  0.4905 0.2602 0.2303
Hypothesis 4: IG — OO0 — CA  0.5905 0.2816 0.2090

0.0311%* 0.1593 0.2815 Partial mediation
0.0223%* 0.1395 0.2263 Partial mediation
0.0314%%* 0.1694 0.2949 Partial mediation
0.0247%%* 0.1628 0.2594 Partial mediation

Significance level is based on bootstrapped, bias-corrected 95% confidence interval

Controls: Education, age, gender, job experience, managerial position

ID Interdependence, /G Integration, /O Inbound openness, OO outbound openness; CA competitive advantage; Unstandardized coefficients are

used
*p<.05, **p<.01

In Model 3b, we repeated the above procedure but
this time we added outbound openness, which enhanced
the explained variance in competitive advantage by 5.8%
(AR?>=0.058, p<0.01). These results support our conjec-
ture that a firm’s outbound openness is significantly and
positively related to competitive advantage. Finally, in
model 4b, we include inbound openness while controlling
for the impact of outbound openness. Results (AR>=0.012,
F=20.74, p<0.01) indicate that inbound openness
accounted for 1.2% explained variance in an ecosystem
firm’s competitive advantage. Notably, Table 3 (model
4a) shows that while controlling for the effect of inbound
openness, outbound openness significantly explains 3.2%
of variance in competitive advantage with higher regres-
sion weight and power (f=0.204, F=54.71, p<0.01). On
the other hand, in Model 4b, when we controlled for the
effect of outbound openness, inbound openness signifi-
cantly explains less than half (1.2%) the variance in com-
petitive advantage with lower regression weight and power
(#=0.138, F=20.74, p<0.01). These results speak to the
relative importance and more substantial direct effect of out-
bound openness compared to inbound openness on competi-
tive advantage in an innovation ecosystem context.

Indirect Effects

We examined the indirect effect of ecosystem intercon-
nectedness on competitive advantage mediated by inbound
openness (H1 and H2) and outbound openness (H3 and H4)
using structural equation modeling based on bootstrapped
bias-corrected 95% confidence intervals (Preacher & Hayes,
2008; Cheung & Lau, 2008; Rucker et al., 2011). The results
are provided in Table 4. First, for inbound openness, there
is evidence of significant partial mediation. Partial media-
tion occurs when both direct and indirect effects are sig-
nificant (Rucker et al., 2011). When the direct path is sig-
nificant, researchers also recommend assessing the variance
accounted for (VAF) (Hair et al., 2014). According to Hair
et al. (2014), a VAF value between 20 and 80% (as in our

case) shows partial mediation. Our data show that both sub-
dimensions of ecosystem interconnectedness (interdepend-
ence and integration) directly impact competitive advan-
tage (Interdependence: f=0.34, p <0.01 and Integration:
$=0.32, p<0.01) as well as indirectly through inbound
openness (Interdependence: f=0.31, p>0.01 and Integra-
tion: f=0.22, p>0.05). Both direct and indirect effects are
significant. Thus, inbound openness partially and signifi-
cantly mediates the positive impact ecosystem interconnect-
edness has on competitive advantage in support of H1 and
H2. As Rucker et al. (2011) argue, “In the case of partial
mediation, there is a clear implication that other indirect
effects could (and probably should) be examined and tested
empirically.” Accordingly, we also examined the mediat-
ing role of outbound openness in the relationship between
ecosystem interconnectedness and competitive advantage.
Results show that outbound openness partially, positively,
and significantly mediates the impact of interdependence
on competitive advantage (#=0.16, p <0.01) as well as the
positive impact of integration on competitive advantage
(#=0.17, p<0.01) in support of H3 and H4.

In sum, Tables 3 and 4 show that both subconstructs of
ecosystem interconnectedness (interdependence and integra-
tion) as well as mediating variables (Inbound and outbound
openness) are reliable predictors of competitive advantage,
i.e., significant direct effect. Furthermore, inbound open-
ness and outbound openness partially mediate the positive
impact that interdependence and integration have on com-
petitive advantage. Theoretically, we can say that the posi-
tive effect of ecosystem interconnectedness on competitive
advantage is partially explained by its effect on inbound and
outbound openness. While the positive mediating role of
inbound openness is well understood (and established) in
the literature, our results also support the mediating role
of outbound openness. In other words, outbound sharing
of knowledge resources strengthens competitive advantage
even if this does not result in immediate reciprocal inflows
and even when outflows are shared below the fair market
value to benefit partners.
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Fig.2 Structural model showing standardized regression weights

Model Fit

To establish whether our theorized model sufficiently fits
the data, we examined the structural model using four model
fit indices recommended by Kline (2005): first, the chi-
square test (y*/df< 3.0, at p <0.05 thresholds) predicts that
nested model fits the data set; second, the comparative fit
index (CFI>0.90) shows least discrepancy between sample
parameters and the theorized model; third, the standardized
root mean square residual (SRMR < 0.08) indicates that
the square root of the difference between the residuals of
sample covariance matrix and the hypothesized model have
acceptable values; and last, the root mean square error of
approximation (RMSEA < 0.08) suggests that a model with
its parameters is parsimonious yet fits well with the popula-
tion's covariance matrix. The structural path model shown in
Fig. 2 converged without iterations and all four indices are
within an acceptable range (y° = 1548, df=392, y*/df=3.9,
CFI=0.91, SRMR =0.06, RMSEA =0.06), indicating that
our theorized model fits the data (Kline, 2005).

Discussion

Our results show that inbound and outbound openness
mediate the positive relationship between interconnected-
ness and competitive advantage of ecosystem firms. Our
results invite us to think more clearly, systematically, and
creatively about the strategic role of outbound openness,
and more broadly about the role of ethical climate (Cullen
et al., 1993) in inter-firm networks. While generosity and
outbound openness have permeated innovation practice, they
are not widely discussed in innovation research. The tacit
message in our data is that a firm seeking competitive advan-
tage through increasing their interconnectedness with other
ecosystem firms must be open to both inflow and outflow
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of knowledge resources. Challenging the view that giving
knowledge resources erodes a firm’s competitiveness, we
theorize that a firm’s outbound openness positively impacts
the competitive advantage of an ecosystem firm.

Importantly, we found empirical evidence to support our
theorizing that the direct effect of outbound openness on
competitive advantage remains significant even controlling
for the effect of reciprocal resource inflow. These findings
have important theoretical implications for understanding
the role of ethics in cultivating the social conditions neces-
sary for open innovation ecosystems and inter-firm interac-
tion generally. Next, we discuss these implications and their
relevance to managerial practice.

Theoretical Implications

It is important to note that the theorizing and empirical test-
ing in this study specifically applies to ecosystem firms.
Nevertheless, some of the suggested mechanisms such as
trust-building, decreasing transaction costs, and increas-
ing partner commitment to the knowledge base under one’s
control could apply, albeit with reduced magnitude, to more
rudimentary forms of partnerships. The extent to which our
theorizing applies in other types of partnerships depends
on the nature of those partnerships, as well as the relative
importance of outbound openness for strengthening rela-
tionships (e.g., building trusts and decreasing transaction
costs), strengthening the team (e.g., helping complementors
improve), and strengthening one’s position in the partner-
ship. Thus, while we have demonstrated positive effects of
outbound openness (while controlling for effects in inbound
openness) only in an ecosystem setting, this study resonates
with theoretical claims that firms can benefit significantly
from virtuous behavior (Donada et al., 2019; Vera & Rod-
riguez-Lopez, 2004).

A central contribution of our study is to the open inno-
vation ecosystem literature. We show that both inbound
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openness and outbound openness partially mediate the rela-
tionship between ecosystem interconnectedness and com-
petitive advantage. Indeed, a significant partial mediation
effect is known to have significant implications for theory
building as it provides insights into the mechanisms under-
pinning established relationships while suggesting the plau-
sibility of additional mechanisms (Preacher & Hayes, 2008;
Rucker et al., 201). Inbound openness (getting resources)
undoubtedly intensifies the relationship between ecosys-
tem interconnectedness and competitive advantage, but this
alone is not enough in interdependent environments in which
innovation requires collaboration among multiple partners.
Our investigations of the innovation hubs in Silicon Valley
and Macquarie Business Park reveal that outbound open-
ness does not erode competitive advantage but strengthens
it. Furthermore, our findings contribute to research on open
innovation by underscoring the positive role of generosity
in sharing knowledge resources with ecosystem partners.
Thus, an especially important contribution of our model is
that it bridges the business ethics literature and the open
innovation literature by highlighting that firms can do well
by doing good.

Our findings also advance the network perspective on
innovation ecosystems. Over the past three decades, in a
series of ground-breaking studies on networks, social sci-
entists have discovered that structural holes (disconnec-
tions between partner firms) exist in social networks (Burt,
1992; Burt et al., 2013; Ahuja, 2000; Bizzi, 2013; Kumar
& Zaheer, 2019; Obstfeld, 2005). This body of literature
argues that a network structure replete with structural holes
is more likely to offer high-quality information to innovating
firms. Prior theory and research indicate that access to and
spanning structural holes positively impact a firm’s innova-
tion performance (Ahuja, 2000; Kumar & Zaheer, 2019). A
firm that spans structural holes in its network gains access
to both more knowledge sources, as well as more diverse
information, compared to a firm that spans fewer structural
holes (Burt, 1992; Uzzi & Dunlap, 2005).

Extant theorizing of structural holes underscores the logic
of ‘tertius iungens’ or ‘third who rejoices’ from knowledge
brokerage—occupying a bridging position between discon-
nected others in a network—Ieading to advantageous conse-
quences, such as innovation growth and profitability (Bizzi,
2013; Burt et al., 2013; Halevy et al., 2019; Uzzi & Dunlap,
2005). According to Burt’s (1992) theory, by bridging two
unconnected others, a firm becomes capable of maneuvering
and filtering information to gain access to superior informa-
tion. In other words, a brokering firm derives gains from
bridging two previously unconnected firms (Bizzi, 2013).
Brokers gain advantage if they obtain and keep the infor-
mation to themselves, built on the assumption of inbound
openness, independence among actors, manipulation, and

playing them off against one another, thus promoting the
idea of adversarial relationships (Bizzi, 2013; Obstfeld,
2005). However, the logic of our theorizing and findings
indicates that deliberate efforts at managing self-serving
structural holes may have a negative effect on the ecosys-
tem. Based on our findings, ecosystem firms may play a
more magnanimous role in connecting nodes in a network
rather than a brokerage role. While selfish logic (inbound
openness) may be advantageous for independent firms, it
provokes friction when it comes to ecosystem firms, who
are, in fact, interdependently pursuing collective goals.
To the extent that the relay position of the broker hampers
optimal knowledge flows, structural holes may have some
positive effects on the broker, but they may have negative
effects on the ecosystem that may feed back to the broker.
While the creation of brokerage linkages is consistent with
the logic of our theorizing, the norms of reciprocity, greater
interdependence, and integrated activities display clear ten-
sions with behaviors that seek to maintain structural holes, at
least when direct knowledge flows would be more efficient.
Thus, the network structures require ethical considerations
similar to those relating to more general knowledge sharing
behaviors.

It is important to emphasize that our study does not sug-
gest that ecosystem firms can disregard the risks of sharing
resources. Outbound openness carries the risk of imitation,
and it may benefit recipient firms at the expanse of the origi-
nator (Almirall & Casadesus-Masanell, 2010). However, our
study indicates that the value, rarity, inimitability, and non-
substitutability of knowledge resources and capabilities are
entrenched in a constellation of multilateral relationships
and values. Our results suggest that a firm’s competitive
advantage in innovation ecosystems is not only about keep-
ing rivals at bay, but also, and perhaps predominantly, about
developing trust, strengthening one’s membership in the eco-
system, keeping partners committed to knowledge resources
under one’s control, decreasing transaction costs, and elevat-
ing the overall competitiveness of an innovation ecosystem.
Given that firms are sharing resources with partners rather
than rivals, the aggregate benefits of resource outflows in
the shape of showcasing a firm’s expertise, opportunity rec-
ognition, creating product value, and open, trustworthy, and
generous relationships may often be larger than the possible
costs from the risk of resource imitation. Due to social com-
plexity and causal ambiguity, a focal firm’s relationships
are challenging and costly to imitate (Clarke & MacDonald,
2019). Thus, it is difficult for rivals to replicate the focal
firm’s open, trusting, and generous relationships (Dyer et al.,
2018). Imitation becomes extremely difficult when there is a
high degree of resource interdependence because one part-
ner’s activity reinforces the other, which presents a complex
system to rivals.
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Managerial and Policy Implications

The first take-away from our findings is that policymak-
ers, while designing ecosystem strategy, should know that
ecosystem firms are rowing out to sea in the same lifeboat.
Although a hub firm (founding firm) often sets the ecosys-
tem’s rules and standards (Jacobides et al., 2018), power
and control are, nevertheless, somewhat distributed. Every
partner involved in the product innovation process retains
residual control and claim over shared resources. Ecosystem
firms have some control over each other’s goal fulfillment
(Pfeffer & Salancik, 1978). Because innovation success
greatly depends on involvement from all resource provid-
ers (Adner, 2017; Jacobides, 2019), there is still some truth
to the idea that there is a pie to divide. Therefore, manag-
ers in ecosystem firms must know how to navigate a bal-
ance between creating value and capturing it. This would
require, as our data suggest, considerable attention to the
configuration of the social and ethical climate of inter-firm
relationships and strategies that strengthens partnerships in
the ecosystem (Adner, 2006; Hannah & Eisenhardt, 2018;
Kapoor & Lee, 2013; Knockaert et al., 2019; Nagle, 2018).

Another insight suggested by our study is the strategic
benefits of outbound openness in gaining the trust of partner
firms and other stakeholders including non-firm participants
such as governments, research universities, and not-for-
profit firms. As discussed earlier, innovation ecosystems are
dynamic and purposive multi-stakeholders networks built on
trust, co-creation of value, and exchange of complementary
technologies. The extent to which a firm develops this social
and reputational capital is dependent on its commitment to
outbound openness and to do so generously. Our study sug-
gests that generosity and outbound openness help a focal
firm develop trustworthiness, reputation, and confidence
of institutions and partners, thus securing a solid position
within the ecosystem. Furthermore, these members’ (non-
firm participants) support is deemed critical to implement-
ing a more integrated approach to ecosystem management
in decision-making and adding efforts to address a range
of functional challenges. This allows preferential access to
unique external resources such as government data, tech-
nology, expertise, and financial resources to mobilize the
implementation of open innovation strategies. Our results
(Tables 3) suggest to policymakers that ceding valuable
resources to ecosystem partners on a relational rather than a
strict market-value basis and flexible terms might be a useful
innovation strategy. Finally, our data suggest that generosity
and outbound openness will keep users (ecosystem partners)
committed and motivated to remain dependent on the focal
firm’s knowledge resources for their long-term benefit rather
than looking for alternate sources.

On the other hand, innovation managers should under-
stand that openness has downsides. Although there are
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potential synergies through resource complementarity
between ecosystem firms, there is also potential for infor-
mation overflow (Arora et al., 2016), and for resources to
converge (i.e., they become obsolete or redundant), thereby
diminishing complementarity (Dyer et al., 2018). Therefore,
it is possible that alliances with ‘stale or too similar’ partners
can be expensive and counterproductive due to, for example,
high costs, over embeddedness, ego-networks, and social
lock-ins, leading to reduced innovation (Arora et al., 2016;
Kumar & Zaheer, 2019).

Limitations and Future Research

This study is subject to some limitations that highlight
future research directions. First, while best efforts were
made to collect comprehensive data in two countries, we
cannot vouch for its representativeness to the larger popula-
tion. Our survey data from both innovation hubs represent
developed economies (USA and Australia). However, firms
in developing markets (and countries) may have different
interdependencies and openness strategies due to socio-
economic conditions. Exploring innovation ecosystems in
developing countries provides a fruitful avenue for further
research. Second, prior research indicates that innovation
performance has an inverted U-shaped relationship with
both inter-firm trust (Villena et al., 2019) and inter-firm
openness (Boudreau, 2010; Laursen & Salter, 2006). It
means that an optimum level of trust-based openness spurs
innovation advantage. Identifying the optimum level of trust
and openness, therefore, is a promising research direction.
Third, there is the potential for simultaneity between the
predictors and criterion variables, which can overstate our
cross-sectional estimates. Although consistent empirical
evidence from two countries increases our confidence in
our findings, future research should use time-lagged cor-
relations and longitudinal design to address the causality
issue. Fourth, we used screening questions regarding firm
size, business type, and setting (to ensure a clean sample of
managers that operate in innovation ecosystem context), and
individual-level control variables such as manager age, gen-
der, position, and experience to eliminate respondent biases.
However, we did not control for which role or position a firm
takes in the ecosystem. For example, outbound openness
can differ for firms depending on whether they are a hub
firm, supplier of complementary services, or sub-supplier.
Because we could not correct for such endogeneity, our anal-
yses do not support direct causal attributions. This limitation
is significant since our results challenge a traditional tenet of
strategic management theory about competitive advantage.
Future studies should therefore take a firm’s role into consid-
eration. Fifth, inter-firm openness may also vary with indus-
try. One cannot rule out that differences between the outflow
openness of pharmaceuticals, software, and IT are due to the
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nature of their product/service and industry culture. Other
factors such as asset specificity, centrality in the ecosystem,
and firm’s age might account for some unexplained variance
in our study. Future studies should use these variables as
controls for more reliable predictions. Last, our use of bias
adjusted composites for data analyses may have gone some
way to alleviate CMV, however, it does not fully eliminate
the risk of common method bias. Future research should take
more concrete steps to further reduce the sources of bias, for
example, time-lagged measures as suggested above, using
multiple respondents per firm, or by using archival data to
triangulate data.

In conclusion, this study takes some initial steps towards
exploring the positive role of generosity and outbound shar-
ing of knowledge resources in innovation ecosystems. We
found evidence that outbound openness is a positive media-
tor in the relationship between interconnectedness and com-
petitive advantage of ecosystem firms. This has important
implications for the study of business ethics as it shows that
outbound openness is not a matter of helping others at one’s
own expense. Rather, outbound openness is a mechanism for
doing well by doing good. We hope that with our study, we
have set the stage for further research on inter-firm openness
that will continue to inform theory and practice alike.

Appendix A

List of survey items (measured
through 7-point Likert scale)

Construct
Dimension (alpha reliability)

Ecosystem interconnectedness

Interdependence (MP=.77, SV =.82)

External resources are crucial to our future performance
My company is dependent on partner firm’s resources

Partner firm’s resources are essential to round out our product/
service offering

If our relationship was discontinued, we would have difficulty
replacing resources

Integration (MP=.82, SV =.88)

My company integrates partner firms in:

- Strategy formulation

- Marketing

-R&D

- Operations

Inter-firm Openness

Inbound Openness (MP=.78, SV =.87)

External partners such as customers, competitors, research
institutes, consultants, suppliers, government, or universities are
involved in our innovation projects

All our innovation projects are highly dependent upon the contribu-
tion of external partners

Our firm often buys R&D-related services from external partners

List of survey items (measured
through 7-point Likert scale)

Construct
Dimension (alpha reliability)

Our firm often buys intellectual property, such as patents, copy-
rights, or trademarks, from external partners to be used in our
innovation projects

Outbound Openness (MP=.70, SV =.77)

Our firm often sells licenses, such as patents, copyrights, or trade-
marks, to our partners at a lower price so as to benefit them from
our innovation efforts

Our firm offers royalty agreements (or similar) to our business part-
ners at a lower price to benefit them from our innovation efforts

We make every possible use of our intellectual properties to benefit
our firm and help partners

Competitive Advantage

Innovativeness (MP=.80, SV =.89)

Our company tries out new ideas and seeks new ways of doing
things

When it comes to problem solving, we value creative new solutions
more than the solutions of conventional wisdom

Most of our innovations are based on substantially different core
technology

Most of our innovations involve technologies that make old tech-
nologies obsolete

Most of our innovations use technologies that have an impact on or
cause significant changes in the whole industry

Efficiency (MP=.72, SV =.84)

Our new product/service introduction has increased during the last
five years

We are usually first-to-market with new products and services
We are quick to develop new markets
Responsiveness (MP=.74, SV =.84)

We react quickly to changes in our customers’ product or service
needs

The product lines we sell depend on real market needs

We take less time than our competitors to respond to a change in
regulatory policy

If a major competitor were to launch an intensive campaign
targeted at our customers, we would implement a response
immediately

Quality (MP=.75, SV =.88)
Our new product/service meets all the expected functionalities
Our new product/service satisfies the clients’ needs

Our new product/service is of superior quality than before

Please tick the appropriate box or write your answer as requested

My highest education: [0 Undergraduate [ Post Graduate O
Advanced Post Graduate [0 Others

My Job Experience is: O up to 5 years [0 5-15 years O 16-25 years
26 years and above

My Organization is in: O IT O Health Care O Telecom O Banking/
investment O Other

My present position: O up to middle manager [ Department Man-
ager O Senior Executive

My place of Origin: O Australia O Asia 00 America O Europe O
Africa O Other

My gender is: [0 Male O Female O Other
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Please tick the appropriate box or write your answer as requested

My Age is: O up to 30 years O 3145 years [0 4660 years O above
60 years

MP Macquarie Business Park, Australia; SV Silicon Valley, USA
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